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ABSTRACT 

Background: Globally, malnutrition is a public health problem and more than one-third of 

mortality among children aged below five years is attributable to malnutrition. Therefore a 

comprehensive nutritional assessment for early diagnosis of malnutrition and care is 

important. 

Methods: A cross-sectional study was carried out in a health facility (dispensary) among 

children aged below five years of age. A total of 302 children were randomly selected from 

twelve dispensaries in Chamwino district. Standard semi-structured questionnaire was used 

for data collection. A 24-hour dietary recall was used to determine dietary history from 

seven food groups. A comprehensive nutritional assessment involving anthropometric, 

biochemical, clinical and dietary assessment was done. Anthropometric data were entered 

and analyzed by WHO ANTHRO version 3.2.2 and SPSS computer software version 20. A 

capillary blood sample was taken to determine hemoglobin concentration. Facility 

observation checklist was used to assess facility capacity for comprehensive nutritional 

assessment. Also, nurses‘ knowledge and practice regarding comprehensive nutritional 

assessment were also assessed. 

Results: About 38.4% of children aged below five years were stunted, 2.1% were wasted 

and 9.1% were underweight while 51.7% of them were anemic. Stunting was significantly 

associated with being unmarried (AOR=2.601; 95% CI=1.215 – 5.570); mother‘s illiteracy 

(AOR=5.435; 95% CI=1.413 – 20.897) and eating one meal per day (AOR=3.816; 95% 

CI=1.307 – 11.146). Anemia was significantly associated with food shortage (AOR=2.220; 

95% CI=1.306 – 3.775) and lowest dietary diversity (AOR=3.157; 95% CI=1.034 – 9.634). 

About 41.5% of nurses had moderate knowledge, 39% had good knowledge, while 19.5% 

had poor knowledge regarding comprehensive nutritional assessment. About 78% had poor 

practice while 22% had good practice regarding comprehensive nutritional assessment. 

Additionally, there was a significant scarcity of instruments and tools for nutrition 

assessment at the facility level. 

Conclusion: Prevalence of malnutrition especially stunting and subclinical anemia among 

children aging below five years is still high. Majority of the participated nurses had 

moderate knowledge and poor practice on comprehensive nutrition assessment. A significant 

shortage of growth monitoring tools was observed in most of the facilities. 
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CHAPTER ONE 

INTRODUCTION 

1.1. Background 

The World Health Organization (WHO) defines malnutrition as a medical illness resulting 

from insufficiency of carbohydrates, proteins, vitamins, minerals and fats,  (Ezeofor, 

2015). Malnutrition may exist as undernutrition or overnutrition (Steiber et al., 2015). The 

most common form of malnutrition in Tanzania is undernutrition (Ahmed et al., 2016). 

This type of malnutrition affects many children globally and implicates child‘s poor health 

and development (Onis et al., 2013).  

WHO reported that 26% of children aged below five years globally are suffering from 

stunting (WHO 2014). Probably this is due to lack of comprehensive nutritional 

assessment to children attending first level health facilities since the existing nutrition 

assessment methods may be missing out a significant number of children who are 

malnourished (Gupta et al., 2017). 

Global reports show that 5.6 million children aged below five years die annually (WHO 

2017). However, studies have shown that undernutrition is responsible for up to 50% of 

these deaths annually (Pravana et al., 2017). Such mortality is very high since WHO 

standard regards mortality rate of over 20% as very high and unacceptable (Darteh et al., 

2014). 

WHO global target requires that stunting among children aged below five years should be 

reduced by 40% upon reaching 2025 (WHO 2018). According to Global Nutrition report, 

there is considerable advancement in decreasing stunting among children aged below five 

years. (Haddad et al., 2016); although the progress does not reflect global nutrition targets 

(Onis and Branca, 2016).  Therefore the timing of growth monitoring and management of 
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malnutrition at its earliest stage among children aged below five years is important (Leroy 

et al., 2014). This will help to reduce mortality and associated morbidities such as impaired 

physical and cognitive development, lowered productivity in adulthood and susceptibility 

to infections (Aguayo et al., 2015).  

According to Kimani-Murage and colleagues in a cohort study done in Kenya 

approximately 46% of children aged below five years were stunted, while 11% of them 

were underweight, where 2.5% of them were wasted (Kimani-Murage et al., 2015). 

Rwanda is facing the same problem as identified by Mukabutera et al., 2016 that stunting 

in children under five years was 44% while underweight and wasting accounting 11.4% 

and 3% respectively. As compared to Kenya and Rwanda, Uganda seems to have less 

prevalence of malnutrition with overall stunting of 39%while 16% being severely stunting 

(Salse et al., 2015).  

Moreover, deficiency of vitamin A, folic acid, iodine, iron, and zinc deficiency represents a 

major health threat to children of age below five years (Singh et al., 2015). Studies show 

that the prevalence of anemia among children aged below five years is more than 50% 

(Kuziga et al., 2017). However, this estimation sought to miss some affected children since 

a comprehensive nutritional assessment is rarely done in most primary health care facilities 

in third world countries (Kismul et al., 2014). 

Even though estimates show that 50% of anemia cases is due to deficiency of iron, anemia 

has multifactorial causes such as nutritional deficiencies, infections, social as well as 

economic causes (Menon and Yoon 2015). A case control study done by Egata et al., 2014 

revealed that low maternal and paternal education level was highly responsible for 

undernutrition among children aging below five years. Not only that but also a study done 
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by Wong et al., 2014 observed that other redactors of undernutrition to children aging 

below five years was poor household economic status of the households.  

Tanzania is still struggling with fighting under five malnutrition especially stunting in spite 

of existing interventions and introduction of Integrated Management of Childhood Illness 

(IMCI) program since 1996 (Juma et al., 2016). National Bureau of Statistics (2016) show 

that overall prevalence of under-five stunting in Tanzania is 34% while the prevalence 

peaks at the age of 24 to 35 months. This signifies that malnutrition in Tanzania is still a 

problem (Semali et al., 2015). However, the prevalence varies between the residences, 

zones, and regions in which rural areas seem to have a high prevalence of malnutrition 

especially stunting as compared to urban areas (National Bureau of Statistics 2010). 

Studies show that food availability is not the only indicator for addressing malnutrition as 

Altare et al., 2016 acknowledged that even those regions with adequate food, such as 

Rukwa, Njombe, and Mbeya are still affected by chronic malnutrition (stunting). National 

Bureau of Statistics (2016) pointed out that these three regions have the highest prevalence 

of stunting; the first region being Rukwa (56.3%) followed by Njombe and Ruvuma where 

the prevalence is 49.4% and 44.4 % respectively. In Dodoma region, 36.5% of under-five 

are said to be stunted while 49.3 of them are anemic (National Bureau of Statistics, 2016).  

Leroy and colleagues suggested that interventions for reducing stunting should be 

considered when the child is below 2 years (Leroy et al., 2014). Consequently, health 

interventions should also focus on mild or moderate malnutrition cases apart from treating 

those who are already affected by a severe form of malnutrition (Sahu et al., 2015). This 

can be achieved if the assessment of nutrition status to children aged below five years will 

be comprehensive enough so as to diagnose and manage those children who are at risk or 

already malnourished before the daisies become severe (Prasad and Kochhar, 2015). This 
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study aim at assessing prevalence and predictors of malnutrition through comprehensive 

nutritional assessment among children aged below five years. 

1.2. Statement of the problem 

In most primary health care facilities in developing countries including Tanzania 

comprehensive nutritional assessment for children aged below five years is rarely done 

(Kruseman et al., 2015). Only weight is measured to derive weight for age for monitoring 

growth of children (Ezeofor, 2015). Consequently, many other nutrition indices such as 

height for age, food consumption and micronutrient deficiencies are left unrecognized and 

undocumented (Gupta et al., 2017).  

Inadequate knowledge and poor practice on comprehensive nutritional assessment have 

been reported to be among the reasons for unrecognized nutritional problems in children 

aged below five years (Akugizibwe et al., 2013). Also, it has been reported that the 

availability of nutritional assessment tools such as weigh scales, height boards, and MUAC 

is another challenge for comprehensive nutrition assessment (Wong, 2015).  

WHO recommends nutritional assessment in children aged below five years at first level 

facilities should be comprehensive enough (Hamer et al., 2016). The assessment should 

include assessment of anthropometric indices such as height for age (stunting), weight for 

height (wasting), mid-upper arm circumference (MUAC), biochemical, clinical and dietary 

assessment (Kismul et al., 2014).  

Currently, no published study which has been done in Tanzania to assess whether methods 

used by nurses on assessing nutritional status among children attending clinics in primary 

health care facilities are not missing the diagnosis of malnutrition at its early stage. 

Therefore this study seeks to assess prevalence and predictors of malnutrition through 

comprehensive of nutritional assessment among children aged below five years. 
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1.3 Justification of the Study 

Many health workers in reproductive and child health facilities in developing countries 

including Tanzania use only one anthropometric measurement for assessing nutrition status 

to children aging below five years (Yalcin et al., 2014). Such method has been reported to 

be not adequate enough on diagnosing other forms of malnutrition apart from underweight 

(Kruseman et al., 2015). Thus a comprehensive nutrition assessment would ensure that 

other forms of malnutrition are diagnosed and adequately managed (Mogeni et al., 2011. 

Therefore, findings from this study will emphasize the significance of performing a 

comprehensive nutritional assessment to all children aging below five years attending 

reproductive and child health clinics. 
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1.4. Objectives 

1.4.1. General objective 

To assess prevalence and predictors of malnutrition through comprehensive nutritional 

assessment among children aged below five years in Chamwino district, Dodoma region. 

1.4.2 Specific objectives 

1. To determine the prevalence of malnutrition among children aged below five years 

in Chamwino district, Dodoma region. 

2. To assess predictors of malnutrition among children aged below five years in 

Chamwino district, Dodoma region 

3. To assess facility and human capacity for comprehensive nutritional assessment for 

children aged below five years in Chamwino district, Dodoma region 

1.4.3. Research questions 

1. What is the prevalence of malnutrition among children aged below five years in 

Chamwino district, Dodoma region? 

2. What are the predictors of malnutrition among children aged below five years in 

Chamwino district, Dodoma region? 

3. What is the facility and human capacity on comprehensive nutritional assessment for 

children aged below five years in Chamwino district, Dodoma region? 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1. Magnitude of malnutrition among children aged below five years 

Globally, it has been reported that childhood malnutrition account up to half of all child 

mortality (Pravana et al., 2017). The disease is among the primary causes of child 

morbidity and mortality in developing countries (Modi et al., 2015). Three main risk 

factors that could be attributed to childhood malnutrition have been identified by the 

United Nations Children‘s Emergency Fund (UNICEF); basic or structural, underlying 

(behavioral), and immediate (biological) risk factors (Egata et al., 2014). 

Numerous studies have discovered that there is annual increase in trend of malnutrition 

among children aged below five years especially among third world countries (Gerensea et 

al., 2017). Studies done in sub-Saharan Africa show that both protein energy malnutrition 

and micronutrient deficiency is still a problem (Moschovis et al., 2018), with the 

magnitude of stunting being high compared to other forms of malnutrition (Rodamo et al., 

2018). 

Compared to other forms of malnutrition previously stunting did not receive the same 

attention as today where it has gained international attention ((Bukusuba and Atukwase 

2017). Probably this may be due to the fact that stunting has severe adverse health 

problems. It has been reported that serious problems such as inadequate immune system 

infections including diarrhea, pneumonia, impaired growth and development and decreased 

learning capacity may be attributed to chronic malnutrition (Cumber et al., 2017).  

Global Nutrition report shows that there is a good progress in decreasing stunting among 

children aged below five years (de Onis et al., 2018). However, studies show that progress 

does not reflect global nutrition targets especially among developing countries (Yang et al., 

2018). Therefore, unless provided with proper treatment and care, the fatality rate among 
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children who are severely malnourished will be higher than that of normal children 

(Wagnew et al., 2018). 

2.2. Predictors of malnutrition among children aged below five years 

Numerous studies have discovered that several factors are predictors of malnutrition. 

Darsene et al., 2017 reported that age of the mother is an important predictor of 

malnutrition.  It has been discovered that mothers aged above 40 years are more likely to 

have stunted children as compared to to mothers aged below 20 years Herrador et al.,2014. 

Parental illiteracy was also identified to be among the predictors of malnutrition to children 

below five years (Bantamen et al., 2014). It has been reported by Chirande et al., 2015 that 

illiteracy mothers are at higher risk of having malnourished children compared to those 

mothers with high education level.  

Nevertheless, it has been reported that mother‘s marital status is associated with childhood 

malnutrition (Dhok and Thakre 2016). Slemming et al., 2017 identified a high prevalence 

of stunting among unmarried mother compared to their counterpart. Also, literature 

discovered that household socio-economic status (poverty and income) have predisposed a 

number of children to malnutrition. A study done by Meleko et al., 2017 revealed that 

social economic status may be another predictor of malnutrition. Meshram et al., 2016 and 

colleagues in their study revealed that prevalence of malnutrition is high among children 

who come from households with poor social economic status (Egata et al., 2014).  

According to Bantamen et al., 2014, the proportion of malnourished children is much 

higher in the first three years of life with the highest proportion observed in children aged 

13-24 months followed by age between 25-36 months. Also, it has been reported that the 

likelihood of being stunted is much higher at the age range of between 12 to 36 months 

(García et al., 2017). Not only that but also Nkurunziza et al., 2017 reported the same 

findings which show that age of the child might be considered to be among the predictors 
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of malnutrition. For that reason successful interventions for reducing stunting should be 

initiated before children reach the age of 2 years which is regarded as a window of 

opportunity (Leroy et al., 2014). 

Feeding practice has been also reported to be an important predictor of malnutrition, like 

hood of breastfed children to be malnourished is low compared to those who are not 

breastfed (Fekadu et al., 2015). This was evidenced by the study done by Ahsan et al., 

2017 in which the proportion of malnutrition was low to breastfed children compared to 

those who are not breastfeeding. Also, it was revealed that children with low meal 

frequency are prone to be stunted (Motbainor et al., 2015). Findings reported from 

secondary data analysis by Onyango et al., 2014 showed that meal frequency is a major 

predictor of stunting among children aging below five years.  

Several factors have been identified as predictors of micronutrient deficiency among 

children aging below five years. Age of the child has been identified as among the 

predictors of iron deficiency anemia, as Habib et al., 2016 and Harding et al., 2017 

reported that the youngest children are more prone to be anemic compared to older ones. 

Not only that but also several studies considered gender as another predictor of male 

children being more affected than female children (Kuziga et al., 2017). 

Woldie et al., 2015 supported that early initiation of complementary food is associated 

with anemia. A prospective cohort study was done by Wang et al., 2017also discovered 

that early introduction of complementary food, especially at the age of less than 6 months, 

is highly associated with anemia among children aging below five years. 

Furthermore, dietary diversity has been reported to be among the determinants of 

micronutrients deficiency among children aging below five years (Alaofè et al., 2017).  

This was reported by Saaka and Galaa (2017) in their study which revealed that children 
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with the lowest dietary diversity were more anemic compared to those with the highest 

dietary diversity. It was also identified by Woldie et al., 2015 that children with poor 

dietary diversity are at high risk of being anemic than those with good dietary diversity. 

Therefore it is obvious that the highest dietary diversity is a protective factor against 

anemia among children aging below five years (El Kishawi et al., 2015). 

2.3. Facility and human capacity on comprehensive nutritional assessment for 

children aged below five years 

Assessment of malnutrition to children aging below five years is very important part of 

nutrition care especially on identifying those who are at risk and those who are already 

malnourished so that appropriate planning and intervention may be done (Green and 

James, 2014). The assessment procedure may be accomplished by using four major 

methods: history taking, assessment of clinical features of malnutrition, use of 

anthropometric measurements as well as laboratory tests (Antwi, 2011). Of all healthcare 

workers, nurses working in reproductive and child health facilities are in a good place of 

performing a comprehensive assessment of malnutrition because they meet with children 

in every clinic visit (Yalcin et al., 2014). Therefore these nurses must have adequate 

knowledge and skills in nutrition care including comprehensive nutritional assessment 

(Sunguya et al., 2013). 

Many studies have identified knowledge gap among nurses in assessment of malnutrition 

to children aging below five years as Valla et al., 2016 identified that nurses working in 

primary health care facilities were not able to identify nutritional requirements for children 

as well as to interpret malnutrition indices such as underweight, wasting and stunting, 

which according to them it was exacerbated by the lack of  nutritional care guidelines and  

inadequate knowledge on management of childhood nutrition factors. A similar 

observation was made by Yalcin and colleagues in their study assessing nutrition 
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knowledge among nurse whereby they identified that only 44% of nurses have knowledge 

on assessment of malnutrition to under five while 52% of them know the types of 

malnutrition and only 22% know causes of malnutrition (Yalcin et al., 2014). 

From these observations it is clear that nurses working in reproductive and child health 

facilities are required to have adequate knowledge on assessment of malnutrition to 

children aging below five years, types of malnutrition and factors that lead to malnutrition 

so that they can be able to help health workers to promote good nutrition by helping to 

remove the basic causes of malnutrition (Akugizibwe et al., 2013). 

Accuracy on taking anthropometric measurements has been reported as another challenge 

for assessment of malnutrition to under five children, such challenge was reported by 

(Gaur and Bansal, 2016) from their study assessing knowledge of nurses on the use of 

anthropometry and early identification of severe acute malnutrition after identifying that no 

any study participant was able to measure MUAC, weight, and height correctly. 

One of the best ways for monitoring nutritional status to children aged above five years is 

by using the road to health care it is a useful tool used by healthcare workers in 

reproductive and child health clinics, however it has been reported that some of them do 

not have sufficient knowledge on the utilization of these cards (Kitenge et al., 2013). In 

South Africa Cloete et al., 2013 from the study done to assess nurse‘s knowledge and 

practice on utilization of RTHC identified that only 21% of them know the purpose of 

RTHC, 30% were correctly able to identify the cut-off value for MUAC and only 38% of 

them were able to interpret anthropometric indices found in RTHC. Therefore from all 

these findings, it is obvious that continuing education and training on assessment of 

malnutrition for nurses especially those who work in primary health care clinics is 

important (Yalcin et al., 2014). 
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Undernutrition among children aging below five years is among the main public health 

challenges predominantly in developing countries (Victora et al., 2014). Despite its tragic 

consequences, yet the condition is not adequately diagnosed and treated (Barker et al., 

2011). Thus key steps in addressing this condition among children aging below five years 

are accurately and early diagnosis of at risk children and those who are already 

malnourished children (Modi et al., 2015).  

It has been estimated that if there will be a proper and accurate diagnosis and management 

of malnutrition alone, significant number of annual deaths in children aged below five 

years could be prevented (Laillou et al., 2014). This indicates that adequate diagnosis of 

malnutrition at the earliest stage is very important (Tyagi and Pradhan, 2015). Therefore 

more efforts are needed by health workers in first level facilities to make sure that 

malnutrition is diagnosed as early as possible so that prompt management is initiated 

(Katyal et al., 2016). Different methods for assessing nutritional status may be used; such 

methods include dietary assessment, clinical assessment and using of anthropometric 

measurements (Akugizibwe et al., 2013). 

WHO developed guidelines to help these health workers in developing countries which 

will help them to assess and manage malnutrition, these guidelines recommend that 

malnutrition in children below five years old should be identified using anthropometric 

assessment as well as physical assessment (Hamer et al., 2016). The guidelines diagnose a 

child as severely malnourished if he or she has edema of both feet or is severely wasted 

(WHO, 2013). According to these guidelines, the recommend cut-offs point for moderate 

acute malnutrition (MAM) is between 11.5 cm and 12.5 cm for MUAC or between minus 

two and minus three standard deviations for wasting (Modi et al., 2015). Despite the 

availability of those guidelines, a comprehensive assessment of malnutrition to children 
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aging below five years and its importance may be overlooked by healthcare providers 

(Franklin, 2014).  

Many developing countries use the Road to Health Chart (RTHC) which includes 

monitoring of child‘s growth, immunization, deworming and other management. A study 

done in Kenya by Mutoro and colleagues on how health care workers diagnose childhood 

undernutrition and plotting road to health chart (RTH)  revealed that health workers are 

very poor on plotting accurately, as a result, they may either over or underestimate the 

nutrition status of a child (Mutoro et al., 2013). 

Tanzania may be facing the same challenge because nurses working in first level health 

care facilities especially in reproductive and child health clinics also uses clinic card as a 

major recording instrument but the challenge is that only weight for age is included in 

these growth monitoring charts (Kitenge et al., 2013).  

According to this practice, it is obvious that nurses will be able to identify only one form of 

malnutrition which is underweight while missing another form of malnutrition such as 

wasting and stunting. Not only that but also evidence shows that using weight-for-age 

alone to detect undernutrition rather than relating the weight to length/height is more likely 

to result in some underestimate the nutrition status of a child (Pichler et al., 2014). 

Therefore height/length should be measured because it is very important anthropometric 

measurement on diagnosing longer-term undernutrition such as stunting which may not be 

detected by using weight loss or visible wasting alone (Westwood, 2015). 

Also, another challenge for current practice which hinders comprehensive nutrition 

assessment in developing countries is the availability and the use of equipment for 

assessing malnutrition; such tools include accurate weigh scales, height boards and MUAC 

(Wong, 2015). These tools and equipment are very important for comprehensive 
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assessment of malnutrition to under five although some time they may not be available as 

Akugizibwe and colleagues from their study done in Uganda identified that 40% of the 

health centers did not have MUAC tapes and height boards, which means that they could 

not measure the MUAC and height/length, and even those health facilities with MUAC 

tapes and height boards they were not in use. This practice may lead to poor assessment 

and diagnosis of malnutrition among children aged below five years  

Conceptual framework  

Donabedian's quality framework model is the conceptual framework used for evaluating 

the quality of care in healthcare facilities (Sardasht et al., 2012). The model describes the 

quality of care as ―care which is expected to maximize patient wellbeing after one has 

considered the balance of expected gains and losses that might happen during delivery of 

care‖ (Amir, 2015). The concept of health care quality as defined in this model involves 

three components of care; structure, process, and outcomes (Tkachenko et al., 2015). 

According to this model, each component has a contribution to the other component and as 

a result, all components are significant for examining the fundamental quality of care (Haj, 

Lamrini, & Rais, 2013). 

Donabedian model refers to structure as physical and organizational characteristics of the 

healthcare facility such as human resources and material resources which are available for 

providing adequate and comprehensive care (Van Nie‐Visser, 2014). The process 

component has been described by this model as what is done by the health care provider 

which includes the services and treatments that the patient receives (Ayanian et al., 2016). 

According to Donabedian model, structural characteristics of health facility may affect the 

outcomes through processes of the delivered care (Birkmeyer, 2004). Therefore outcomes 

show a combined result of processes and structure and are regarded as the final measures 

of the effectiveness and quality of medical care (Vartak, 2010). 
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Malnutrition is a significant health problem and still under‐recognized problem in 

healthcare. The prevalence of malnutrition varies to a great extent from one country to the 

other. These variations can be explained in part by population‘s characteristics as well as 

differences in methods and tools used to assess malnutrition at the facility level. Thus 

Donabedian model explaining that prevalence of malnutrition may be greatly related to the 

population factors but to some extent may be related to the methods of assessment, which 

may not be able to recognize malnutrition early.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Donabedian's Quality Framework Model (Van nie‐visser, 2014) 

 

Population  

Child demographic  

Age  

Gender  

Dietary factors 

o Feeding practices 

Household character  

Social economic 

Marital status 

Education  

Occupation    

Food availability 

o Shortage 

o Meals number 

o Meals skipping 

 

 

INDEPENDENT 

VARIABLES 

 

INTERMEDIATE 

VARIABLES 

 

OUTCOME 

VARIABLES 

 

Malnutrition 

prevalence 

Stunting 

Wasting 

Under weight 

Anemia  

STRUCTURE 

Number of staff 

Education of staff 

Guidelines and growth 

monitoring tools 

Hb machines  

 

PROCESS 

Weight, length/height, 

MUAC and Hb measurement, 

clinical and dietary 

assessment  

> Dietary assessment  

 

Unrecognized 

cases 

 



16 

CHAPTER THREE 

METHODOLOGY 

3.1. STUDY AREA 

This study was one in Dodoma region, Chamwino district. Dodoma region is allocated 

in the central part of Tanzania 480 km from the coastal region. The total population of the 

region is 2,083,588 in which male population is 1,014,974 and female population is 

1,068,614 (National Bureau of Statistics Ministry of Finance and Office of Chief 

Government Statistician, 2013), while the total of under-five children population is  

213,608 of which 103404 are male and 110204 are female (DRCHR, 2015). The region 

produces beans, seeds, grain, peanuts, coffee, tea, and tobacco. Cattle are also raised and 

marketed. The main tribes of the region are the Gogo, the Warangi, and the Wasandawi; 

Dodoma means "sunk" in the Gogo language. 

 

 

Figure 2: Map of Tanzania showing the location of Dodoma region 

The region is administratively divided into seven districts which are Bahi, 

Chamwino, Chemba, Dodoma urban, Kondoa, Kongwa, and Mpwapwa. Chamwino 

https://en.wikipedia.org/wiki/Bean
https://en.wikipedia.org/wiki/Cereal
https://en.wikipedia.org/wiki/Peanut
https://en.wikipedia.org/wiki/Coffee
https://en.wikipedia.org/wiki/Tea
https://en.wikipedia.org/wiki/Tobacco
https://en.wikipedia.org/wiki/Cattle
https://en.wikipedia.org/wiki/Gogo_people
https://en.wikipedia.org/wiki/Rangi_people
https://en.wikipedia.org/wiki/Sandawe_people
https://en.wikipedia.org/wiki/Gogo_language
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district has a total population of 330,543, while 158,882 of them are male and 

171,661 are female. According to Dodoma Health information system of 2015, 

children aging below five years who attend reproductive and child health clinics 

make up a total population of 279001.  Chamwino district was selected as a study 

area because prevalence of stunting is high in this district (DHIS, 2015). The district 

has a total of 65 health facilities 5 of them are health centers and 60 are dispensaries. 

All healthcare facilities offer RCH clinic except two dispensaries. Also, the district 

has 47 enrolled nurses and 5 assistant nursing officers making a total of 52 nurses.  

 

Figure 3: Map showing seven districts of Dodoma region 

 

3.2. Study population 

The study population was children aged below five years attending reproductive and 

child health (RCH) clinics and health care workers (Nurses) who are working in 

RCH clinics. 
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3.3. Study design 

The design of this study was analytical cross-sectional study design with a quantitative 

approach, where structured questionnaire and facility observation checklist was used for 

data collection from the sample of the study population at one point in time. 

3.4. Sample size and sampling procedure 

3.4.1. Sample size 

The required sample size was calculated by using Kish (1965) formula. During calculation 

of the sample size, national prevalence of malnutrition for children aging below five years, 

and a confidence interval of 95% were considered.  

Sample (n) = Z² x P (1 – P) 

                                    E² 

n = required sample size 

P = prevalence of stunting in Dodoma region = 36.5 (TDHSMIS, 2016) 

E = maximum error (5%) 

Z = standard error (1.96 at 95% confidence interval) 

N= (1.96) ² x 0.365 x (1-0.365) = 353 

                       (0.05) ² 

Therefore expected sample size was 353 children aging below five years (mother-child 

pairs). 302 participants met criteria and included in the study. However, four children were 

excluded after been detected as flagged data by WHO ANTHRO software during analysis 

of anthropometric data . Because of that, the sample size was then reduced to 298 children.  

3.4.2. Sampling procedures 

A list of districts in Dodoma region was developed, and each district was assigned a serial 

number. After that simple random sampling technique was employed from which Chamwino 

district was randomly selected out of seven districts by a means of lottery method. Then a 
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list of dispensaries in Chamwino district was developed, and the serial number was assigned 

to each dispensary, simple random sampling technique was employed from which twelve 

dispensaries were selected out of forty dispensaries. To ensure selection of participants from 

each facility according to population size, proportional sampling method was employed 

according to Wilkinson and Bhanderkar formula: 

 Sample (ni) = N X Pi 

                         P 

n = sample size 

P = total population  

ni = sample size of the strata 

Pi = population strata 

 

Table 1: Facility Proportional sample size 

Facility  Population (P) ni= n/P x Pi Facility sample size (ni) 

Bwigiri 42 302/682 x 42 19 

Ikowa 55 302/682 x 55 24 

Mlebe 46 302/682 x 46 20 

Chilonwa 82 302/682 x 82 36 

Chalinze  41 302/682 x 41 18 

Mnase  72 302/682 x 72 32 

Wilunze 37 302/682 x 37 16 

Manchali  88 302/682 x 88 39 

Majeleko  66 302/682 x 66 29 

Mgunga  58 302/682 x 58 26 

Chinangali I 39 302/682 x 39 17 

Chinangali II 56 302/682 x 56 26 

Total  682  302 

 



20 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Sampling procedure flow chart 

Study participants (mother-child pairs) were randomly selected from each facility 

according to facility sample size as shown in table 1 above. A list of children aged below 

five years attended reproductive and child health clinic was prepared from each dispensary 

and each child was given a serial number written on the child‘s clinic card. Numbers were 

put in a closed box after that lottery sampling technique was employed from which 

children were randomly selected from each dispensary according to the facility sample 

size. 

However, due to the shortage of healthcare workers (nurses), a total of forty nurses who 

were conveniently available from all dispensaries were included in the study. To avoid 

selection bias the principle investigator ensured that only those study participants (mother-
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child pairs) who met the inclusive criteria were recruited in the study and random selection 

of the study participants was used.  

Inclusive criteria – All children attending reproductive and child health clinic in 

Chamwino district aged below 59 months were included in this study. The major reason 

for recruiting children of this age group is that they are the one eligible for attending 

reproductive and child health clinics. Not only that but also all nurses working in 

reproductive and child health clinics (Nurse officers, Assistant Nurse officers, and Enrolled 

Nurses) were involved in the study.  

Exclusive criteria – Very sick children, those with symptoms/signs of malaria, known 

sickle cell children and those who were not brought by their biological mothers were not 

included in the study. The reason for excluding children with these criteria was that 

children with malaria and sickle cell might have asymptomatic anemia (subclinical 

anemia) hence affecting the association between exposure and outcome variable especially 

anemia resulting overestimate the outcome variable (anemia). Also, children who were not 

brought by their biological mothers were not included in the study simply because non-

biological mothers may not have some information, such as feeding practices and time for 

starting breastfeeding and time for weaning. Therefore if they would have been included in 

the study this might be the potential source of information bias.   

3.5. Data collection tools 

Data was collected using the semi-structured questionnaires (Appendix III and VI) and 

facility observation checklist (Appendix V). These data collection tools were adopted from 

standardized tools. Questionnaire for interviewing mothers was partially adapted from 

Process for the Promotion of Child Feeding (ProPAN 2013). This tool was used because it 

is a standard tool for assessing feeding practices among children. Also, Household Hunger 

Scale (Ballard, Deitchler, & Ballard, 2011) and Pocket Resource for Nutrition Assessment 
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(Piland & Adams, 2009). The questionnaire for health workers (nurses) was partially 

adapted from the integrated management of childhood illness (IMCI) distance learning 

course module 6 (WHO, 2014). However, facility observation checklist was adopted from 

the Service Provision Assessment tool (Republic of Rwanda - Ministry of Health, 2008). 

3.6. Data collection technique 

Data was collected by four investigators; one principal investigator and three assistant 

investigators. The assistant investigators had the following qualifications; one nutritionist, 

one public health specialist and one mental health nursing specialist. Structured interviewer 

administered questionnaire was used for collection of data from the study participants. 

Information for children was obtained by through interviewing their mothers (mother-child 

pairs) and the questionnaire was filled by the principal investigator and assistant 

investigators. After interviewing the mother clinical/physical assessment was then done to 

the child followed by anthropometric assessment and taking a capillary blood sample for 

evaluation of hemoglobin concentration. Information collected from the child‘s mother 

was social-demographic characteristics, feeding, and dietary history. Investigators used 

approximately thirty (30) minutes to interview each mother.  

Questionnaire for healthcare workers was filled by the nurses. Information obtained from 

the nurses included background information such as social-demographic characteristics 

and their knowledge and practice on a comprehensive nutrition assessment for children 

aged below five years. Facility observation checklist was filled by the principal 

investigator. Approximately twenty (20) minutes were used by each nurse to fill the 

questionnaire. 
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3.7. Comprehensive nutritional assessment 

A comprehensive nutritional assessment was done to all children involved in the study. 

The assessment involved the evaluation of nutritional status by using anthropometric, 

biochemical, clinical and dietary assessment.  

3.7.1. Anthropometric assessment 

Anthropometric information such as weight, height, MUAC, age and sex was used to find 

out the nutritional status of children. Standard anthropometric procedures were used to 

compute anthropometric indices such as HAZ, WHZ and WAZ, and their levels. All 

anthropometric measures were taken by two trained assistant investigators. 

a) Weight 

Children‘s weight was assessed by using Salter Hanging Scale (Model 235-6s) and digital 

weighing scale. For all children aged below 24 months, Salter Hanging Scale was used for 

measuring weight. The digital weighing scale was used to measure weight for children 

aged above 24 months. With the help from the mother, the child was instructed to stand on 

the scale. Mothers were instructed to remove shoes from their children during the 

measurement. 

b) Length/height  

Length for children aged below twenty four months was measured in the recumbent 

position by the use of measuring board (SECA 417). One assistant investigator assisted by 

the child‘s mother put the child on the measuring board and record the measurement. 

Height for children above twenty four months was measured by the use stadiometer 

(SECA 213). The investigator instructed the child‘s mother that the child should remove 

shoes, and then child height was then recorded. In addition to that MUAC measurements 

were taken by using MUAC tape for children aging between 6 months to 59 months.  
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c) Age and sex 

Determination of age and sex for children was done by assessing the clinic card (road to 

health clinic card). The investigators asked the mother to show the card of the children so 

that the investigators were able to assess age and sex for children.  

3.7.2. Biochemical assessment 

Regarding biochemical assessment, anemia was assessed through evaluation of 

hemoglobin concentration level from all participated children. Data regarding hemoglobin 

concentration was collected by using EKF HemoControl hemoglobin analyzer (model: 

3000-00316801). A sample of blood was taken from the fingertip of each child by the use 

of single-use disposable pricker. The micro-cuvette was completely filled with blood 

sample, which was then placed in the hemoglobin analyzer (HemoControl) then the results 

was recorded after 10 seconds. The procedure was done by trained and experienced 

laboratory technicians. 

Determination of the level of anemia was done by classifying the level of hemoglobin 

concentration expressed in g/dl.  Anemia severity was defined based on the WHO cut-off 

point, in which mild anemia was considered if hemoglobin concentration is between 

10.0g/dl to 10.9g/dl, hemoglobin of between 7.0g/dl to 9.9g/dl moderate anemia while 

severe anemia was considered when hemoglobin concentration is less than 7g/dl (WHO, 

2011). All necessary safety measures were taken during blood collection so as to avoid 

unintended injury to the participants and the laboratory technician. 

3.7.3. Clinical assessment 

The thorough physical examination was done by a principal investigator to all children in 

order to assess clinical indicators for micronutrient deficiency (iron deficiency anemia) and 

protein-energy malnutrition. All children were assessed for clinical indicators for iron 
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deficiency which included paleness on the conjunctiva, tongue, and palm. In addition to 

that, all children were assessed for signs of protein-energy malnutrition such as wasting, 

desquamation, hair changes and edema of the lower extremities.  

3.7.4. Dietary assessment 

Dietary assessment was done by using two methods; twenty four (24) hour dietary recall 

and food frequency. In a 24-h dietary recall, the respondents (mothers) were asked to recall 

and provides a detailed explanation of all food consumed during twenty-four hours 

proceeding the day of the interview. Also, household food shortage and meals skipping 

among the households were assessed.  Likewise, meal frequency was assessed by asking 

the child‘s mother how many times the child took food during 24 hours preceding the day 

of data collection. 

The dietary diversity was assessed by asking the child‘s mother types of food taken by the 

child during 24 hours proceeding the day of the survey. Food items which were mentioned 

by the mother were then grouped into seven groups such as grains, roots and tubers, 

legumes and nuts, dairy products (milk, yogurt, cheese), flesh foods (meat, fish, poultry 

and liver/organ meats), eggs, vitamin-A-rich fruits and vegetables, other fruits and 

vegetables according to WHO recommendations (WHO 2010).  

3.8. Validity and reliability 

Validity of the instruments such as length measuring boards and stadiometer was insured 

by calibrating the instruments so that readings would start from zero. This was done in 

order to avoid zero error. Also, a pre-test of data collection tools was done for the purpose 

of avoiding information bias and to ensure that data collection tools are reliable. This was 

done at Kikuyu dispensary at Dodoma Municipal one week before starting data collection. 

The pre-test was done for the purpose of checking whether questions are clear and well 
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understood, estimating the time to be used to administer one questionnaire and to ensure 

that all necessary correction is made before starting the actual study. A total of twenty (20) 

mother-child pairs were selected from Kikuyu dispensary, questionnaires were then filled 

by the investigators during the interview of the mothers. The interview for one mother took 

approximately thirty minutes. After pre-testing the tool, some questions were edited; such 

questions include questions regarding breastfeeding in which duration for breastfeeding 

was not included in the questionnaire. Not only that but also questions regarding education 

level and occupation of the respondent's spouse were not included, therefore after 

pretesting the tool, the two variables were added.  All continuous variables such as weight, 

height, and MUAC are taken more than once so as to ensure that they are reliable.  

3.9. Definition of variables and measurement 

3.9.1. Independent variables 

Independent variables in this study were social demographic characteristics of the 

caregivers (mothers) and children, dietary indicators for malnutrition such as breastfeeding, 

food shortage, meals skipping, meals frequency and dietary diversity.  Other independent 

variables were nurse‘s knowledge and practice on comprehensive nutrition assessment, 

working experience, education profession level, availability and use of equipment for 

taking anthropometrics measurements, treatment guidelines and medical supplies such as 

vaccines and medications. Self-report questionnaires and facility observation checklist 

were used for measuring these variables. 

Dietary diversity was categorized into lowest, moderate and highest. Lowest dietary 

diversity was considered if the score is from 0 to 3, moderate dietary diversity when the 

score is from 4 to 5 and highest dietary diversity was considered when the score is from 5 

to 7 (WHO 2010). Knowledge of health care workers (nurses) on comprehensive nutrition 

assessment was measured by self-report questionnaire. Knowledge scores were being 
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calculated as a sum of points using a point‘s scale. There were specific questions designed 

for testing nurses‘ knowledge level. Maximum scored was 26 and the minimum score was 

0. Knowledge regarding clinical assessment of nutrition status 8 points, anthropometric 

measurements 9 points and utilization of road to health (RTH) card 8 points.  

Assessment of knowledge was done by the use of Modified Bloom‘s cut off points, in 

which a score of 70% – 100% indicated good knowledge, a score of 50%– 69% indicated 

moderate knowledge while poor knowledge of the respondents was considered with the 

score of less than 49%. The scores with their respective knowledge levels were; 9 – 13 

good knowledge 6 – 8 satisfactory knowledge and 0 – 5 poor knowledge. The tool used 

was validated since it has been used in numerous studies such as a study done by Zaidi et 

al., 2018 and another study done by Lalwani and Agrawal (2018). 

Practice scores were calculated as a sum of points from practice questions. There were 

specific questions designed for assessing practice level. Maximum score should be 11 and 

the minimum should be 0. Practice regarding the clinical assessment of nutrition status is 5 

points, and practice regarding anthropometric measurements is 6 points. The scores with 

their respective practice levels were; 5 – 11 for good practice and 0 – 5 for poor practice. 

3.9.2. Dependent variables 

In this study the dependent variables were malnutrition indicators such as stunting, 

wasting, underweight as well and anemia. Clinical indicators of malnutrition were 

measured by assessing the presence of clinical features such as visible wasting, 

desquamation, hair changes and edema of the lower extremities. Stunting, wasting and 

underweight were measured by using computer software, WHO ANTHRO version 3.2.2. 

Children who had Z-score of less than minus two from the mean were considered to be 
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moderately malnourished, while those who fell below Z-score of less than minus three 

from the reference population median were considered severely malnourished.  

Also, mid-upper arm circumference (MUAC) was used for assessment of wasting. All 

children who fell below 11.5 cm were considered to be severely wasted. Iron deficiency 

was measured by observing hemoglobin concentration. In this study, definition of anemia 

was made when hemoglobin concentration (Hb) was below 11g/dl. The severity of anemia 

was categorized into mild anemia, moderate anemia and severe anemia. Mild anemia was 

considered when hemoglobin concentration was between 10.0g/dl to 10.9g/dl, moderate 

anemia when hemoglobin concentration is between 7.0g/dl to 9.9g/dl while severe anemia 

was considered when hemoglobin concentration is less than 7g/dl (WHO, 2011).  

3.10. Data processing and analysis 

Analysis of data was done by using a computer (SPSS) program version 20. Data was 

presented by using frequency tables, pie chart, and histogram. Descriptive statistics were 

used to determine the mean, standard deviation, frequencies, and percentages.  Computer 

software (WHO ANTHRO version 3.2.2) was used to calculate Z-scores using the 

anthropometric variables such as height/length, weight, and age from each child. Children 

with Z-scores of less than minus two ((Z-score <-2 SD) from the mean were regarded as 

moderately malnourished, while those with Z-scores of less than minus two ((Z-score <-3 

SD) from the mean were regarded severely malnourished.  

Z scores for nutrition indicators such as HAZ (stunting), WHZ (wasting) and WAZ 

(underweight) had pre-specified Z-score range. For HAZ the range was -6.0 to 6.0, WAZ 

the range was -6.0 to 5.0 and WHZ; the range was -5.0 to 5.0. Consequently, children with 

Z-scores out of these ranges were flagged (detected as incorrect z-score values). From the 
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dataset, 1.3% of children had flagging values in HAZ, WHZ, and WAZ. After removing 

flagging values the sample size was reduced from 302 to 298 children. 

Chi-square was used for the determination of predictors of stunting. The multivariate 

logistic regression was used to determine the Adjusted Odds Ratio (AOR) for the 

association of the dependent and independent variables while controlling the rest of the 

variables. P-value 0.05 or less was considered to be significant for the predictors of 

malnutrition. 

3.10.1. Dissemination of results 

The findings of this study would first be disseminated to my research supervisors and 

thereafter the results would be disseminated to the Dodoma regional nutritional officer and 

regional reproductive and child health coordinator and the regional medical officer. 

Moreover, results of this study would be disseminated to the University of Dodoma, 

College of Health Sciences especially the department of clinical nursing and as well as the 

department of community nursing.  

3.10.2. Ethical issues 

Ethical approval for the study was obtained from the University of Dodoma Ethical 

Committee. Informed consent was signed form all caretakers (mothers) after the study 

procedures were clearly explained to them. Confidentiality was ensured at every stage of 

this study, and all procedures were carried out in accordance with the ethical standards. 

Prior to their participation, the aim and benefits of the study were explained clearly to the 

mothers.  Respondents were informed their right to voluntary participation. Also, they 

were given a chance to ask questions for clarification. A written consent was obtained from 

each participant. Before filling the questionnaire healthcare works were assured that they 

should not regard the interview as examination and the results for their interview would not 
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be shared by anybody. The principal investigator ensured that only those who consented 

were recruited for participation in the study. Results for hemoglobin (Hb) concentration for 

children were given to children mothers‘ with clear explanation on the meaning of the 

results. For those children who were anemic mothers were told that their children had 

anemia and the meaning of anemia was explained to them so that they might have a good 

understanding of the disease.  
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CHAPTER FOUR 

RESULTS 

4.1. Demographic characteristics of the studied participants 

From the study findings, it was identified that 50% (n=149) of the caretakers (mothers) 

aged between 21 to 30 years with mean age of 28.6 years ± 7.56 years; 95% CI=27.78 – 

29.71. About 79.2% (n=236) of the mothers were married and more than half [54.4% 

(n=162)] attained primary school education level. The findings also show that 90.6% 

(n=270) of the respondents were peasants while social economically 60.7% (n=181) lived 

below one dollar as shown in table 2.  

With regard to children‘s‘ age, 21.5% (n=64) of them aged between 12 to 23 months, 

whereas the mean age was 22.81months ± 16.55 months; 95% CI=21.15 – 24.71. On the 

other hand, the results of this study point out that the majority of the children were female 

as they comprise 54.4% (n=162) of all children while 45.6% of them (n=136) were male as 

shown in table 2. 
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Table 2: Socio-demographic characteristics of the caregivers (mothers) and 

participated children (N=298) 

Character  Frequency (n) % 

Mother’s Age (years)   

Less than 20 50 16.8 

21 to 30 149 50.0 

31 to 40 79 26.5 

Above 40 20 6.7 

Marital Status    

Unmarried 62 20.8 

Married  236 79.2 

Education Level    

No formal education  110 36.9 

Primary education 162 54.4 

Secondary education 26 8.7 

Occupation    

Peasant  270 90.6 

Employed  11 3.7 

Business  17 5.7 

Income    

Less than one dollar  181 60.7 

More than one dollar  117 39.3 

Child’s age (month)   

0 – 5  49 16.4 

6 – 11  55 18.5 

12 – 23  64 21.5 

24 – 35  51 17.1 

36 – 47  49 16.4 

48 – 60  30 10.1 

Gender    

Male  132 44.3 

Female  166 55.7 
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4.2. Prevalence of malnutrition among children aged below five years. 

4.2.1 Anthropometric indicators of malnutrition among children aged below five 

years. 

The mean height of the participated children was 77.70cm ± 14.23; 95% CI=76.07 – 

79.46). The mean age was 22.81months ± 16.55; 95% CI=21.15 – 24.71 while the mean 

weight was 10.32 kg ± 2.98; 95% CI=10.02 – 10.64. The overall prevalence of stunting 

was 38.4%, while the highest prevalence of stunting was found in children aged between 

36-47 months as shown in table 3. According to gender, the prevalence of stunting was 

higher among male children (39.2%) than female children (37.7%). Based on the severity 

of malnutrition, the findings from this study show that 11.3% of the participated children 

were severely stunted as shown in table 3.  

Regarding wasting, results show that the overall prevalence of wasting was 2.1% while 1% 

of studied children were severely wasted. The highest prevalence of wasting was noted to 

be at the age of between 24-35 months as shown in table 3. With respect to gender the 

prevalence of wasting was high among male children (2.3%) compared to female children 

(1.9%) as shown in table 3. 

Concerning underweight, the study revealed that the overall prevalence of underweight 

was 9.1%, at the same time as 1% of the participated children were severely underweight. 

However, the highest prevalence of underweight was found to be among children aged 

between 36-47 months. Based on gender, it was revealed that male children have a 

prevalence of 9.8% while female children have a prevalence of 8.4% as shown in table 3. 
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4.2.2 Biochemical indicators among children aged below five years. 

From the study results, the minimum hemoglobin concentration was 7.1g/dL, maximum 

hemoglobin concentration was 13.7g/dL while the mean hemoglobin level of children was 

10.49g/dL ±1.4g/dL; 95%CI= 10.33 – 10.64. About51.7% (n=156) were anemic, 36.4% 

(n=110) moderate anemic and 15.2% (n=46) mild. While the highest prevalence of anemia 

was found among children aged between 12-23 months, while according to gender the 

prevalence was higher among female children (27.2%) than male children (24.5%) as 

shown in table 4. 

Table 4: Prevalence of anemia among children aged below five years (N=298) 

 Severity of anemia%  

Variable Any 

anemia 

Mid  

Anemia 

Moderate 

anemia 

Severe 

anemia 

Number of 

children 

Sex       

Male  24.5 7.3 17.2 0.0 136 

Female  27.2 7.9 19.2 0.0 162 

Age group (month)      

(0-5) 8.6 0.7 7.9 0.0 49 

(6-11) 9.9 3.6 6.3 0.0 55 

(12-23) 12.6 5.0 7.6 0.0 64 

(24-35) 7.0 1.7 5.3 0.0 51 

(36-47) 7.9 2.0 6.0 0.0 49 

(48-60) 5.6 2.3 3.3 0.0 30 

Total  51.7 15.2 36.4 0.0 298 

 

4.2.3 Clinical indicators of malnutrition among children aged below five years. 

The results identified that only three indicators were positive which are hair changes, 

ringworm infection and skin rashes which were 9.7% (n=29), 7.4% (n=22) and 8.7% 

(n=26) respectively. No positive findings from skin desquamation, edema of both feet, 

paleness of conjunctiva, palms and tongue as shown in table 5 below. 
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Table 5: Clinical indicators of malnutrition among children aged below five years 

(N=298) 

Indicator Frequency % 

Hair changes    

Yes  29 9.7 

No  269 90.3 

Ringworm   

Yes 22 7.4 

No  276 92.6 

Skin rashes   

Yes  26 8.7 

No  272 91.3 

Skin desquamation   

Yes  0 0.0 

No 298 100.0 

Edema (both feet)    

Yes  0 0.0 

No  298 100.0 

Conjunctiva paleness    

Yes  0 0.0 

No  298 100 

Paleness of the palm   

Yes  0 0.0 

No  298 100.0 

Paleness of the tongue    

Yes  0 0.0 

 No  298 100.0 

 

4.2.4 Dietary assessment among children aged below five years 

The results from this study show that 62.4% (n=186) of the households reported 

experiencing food shortage, while only 43% (n=128) of them had experienced meals 

skipping. The results also show that 19.8% (n=50) of the children had the lowest dietary 

diversity while 71.1% (n=180) and 9.1% (n=23) of them had moderate and highest dietary 

diversity respectively.   Moreover, 58.1% (n=147) of all children eat two meals per day, 
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17% (n=43) of them eat more than two meals per day while 24.9% (n=63) of them eat one 

meal per day as shown in table 6. 

Table 6: Dietary indicators of malnutrition among children aged below five years 

(N=298) 

Variable  Frequency (n) % 

Food shortage    

Yes  186 62.4 

No  112 37.6 

Meals skipping    

Yes  128 42.4 

No  170 57.6 

Meals frequency    

One meal 63 24.9 

Two meals 147 58.1 

More than two meals 43 17.0 

Dietary diversity    

Lowest 50 19.8 

Moderate 180 71.1 

Highest 23 9.1 

 

4.3. Predictors of malnutrition among children aged below five years. 

4.3.1. Chi-square for predictors of stunting among children aged below five years 

Analysis from Chi-square revealed that most of the participants‘ social demographic 

characteristics were significantly associated with stunting. Such characteristics include the 

age of the child‘s mother, marital status, the age of the child, education level of the mother 

and household income. Results show that stunting was significantly associated with the 

mother‘s age (p-value 0.032 and child‘s age (p-value 0.018). Table 7 shows that marital 

status was significantly associated with stunting (p-value 0.010). It was also identified that 
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there was a significant association between the education level of the mother and stunting 

(p-value <0.001).  

Moreover, the study revealed that a significant association exists between income and 

stunting (p-value 0.016). However, the results from table 7 show that there was no 

association between occupation and stunting (p-value 0.134) as well as the child‘s gender 

and stunting (p-value 0.856). Also, Table 7 shows that stunting was significantly 

associated with meal frequency (p-value 0.007), but not significantly associated with food 

shortage (p-value 0.803), meals skipping (p-value 0.968) and dietary diversity (p-value 0.868)  
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Table 7: Chi-square for predictors of stunting among children aged below five years 

(N=298) 

Character  Not Stunted 

(n, %) 

Stunted 

(n, %) 

Total P-value 

Age of the mother (year)     

Less than 20 24 (48.0) 26 (52.0) 50  

21 to 30 96 (64.1) 53 (35.9) 149 0.032 

31 to 40 55 (69.6) 24 (30.4) 79  

Above 40  9 (45.0) 11 (55.0) 20  

Marital status      

Unmarried  25 (40.3.) 37 (59.7) 62  

Married  159 (61.1) 77 (32.9) 236 <0.001 

Education level      

No formal education  51 (46.4) 59 (53.6) 110  

Primary education  113 (69.3) 49 (30.7) 162 <0.001 

Secondary education 20 (76.9) 6 (23.1) 26  

Income     

Less than 1 dollar 102 (56.2) 79 (43.8) 181 0.016 

More than 1 dollar 82 (70.1) 35 (29.9) 117  

Occupation      

Peasant  162 (59.9) 108 (40.1) 270  

Business 14 (82.4) 3 (27.3) 17 0.134 

Employed  8 (72.7) 3 (17.6) 11  

Child’s age (month)      

0 – 5  35 (71.4) 14 (28.6) 49  

6 – 11  40 (72.7) 15 (27.3) 55  

12 – 23  35 (54.4) 29 (45.6) 64 0.069 

24 – 35  25 (49.0) 26 (51.0) 51  

36 – 47  29 (59.2) 20 (40.8) 49  

48 – 59  20 (66.7) 10 (33.3) 30  

Gender      

Male  81 (61.0) 51 (39.0) 132 0.856 

Female  103 (62.0) 63 (38.0) 166  

Food shortage      

Yes  114 (61.1) 72(38.9.) 186 0.803 

No  70 (62.5) 42 (37.5) 112  
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Character  Not Stunted 

(n, %) 

Stunted 

(n, %) 

Total P-value 

Meals skipping      

Yes  79 (61.7) 49 (38.3) 128 0.968 

No  105 (61.5) 65 (38.5) 170  

Meals frequency     

Once  30 (47.6) 33 (52.4) 63  

Twice 89 (60.5) 58 (39.5) 147 0.011 

Thrice or more 33 (76.7) 10 (23.3) 43  

Dietary diversity     

Lowest  30 (60.0) 20 (40.0) 50  

Moderate 107 (59.4) 73 (40.6) 180 0.868 

High 15 (65.2) 8 (34.8) 23  

 

4.3.2.  Univariate and multivariate logistic regression analysis on predictors of 

stunting 

After running Chi-square, participant‘s social demographic data were subjected to 

Univariate and multivariate regression analysis in order to determine the relationship and 

strength of the relationship between social demographic data and stunting. The results from 

Table 8 show that as the mother‘s age increases the risk of the child to be stunted also 

increases. This means that children born to mothers aged above 40 years were 1.1 times 

more likely to be stunted (OR=1.128; 95% CI= 0.398 – 3.195; p=0.820) compared to those 

who aged below 20 years, although the association was not statistically significant.  

According to table 8, the odds of stunting was high to children born to mothers who were 

not married (OR=3.016; 95% CI=1.281 – 9.279; p <0.001) than those who born to married 

mothers. The results show that mothers who were not married were three times likely to 

have children who are stunted. Multivariate Logistic regression analysis revealed that 
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marital status may contribute to stunting two times (AOR=2.601; 95% CI=1.215 – 5.570; 

p=0.014) than other factors. 

Also, table 8 show that mothers who had no formal education were three times likely to 

have children who are stunted (OR=3.856; 95% CI=1.438 – 10.34; p=0.007) compared to 

those with secondary school level, while those with primary education level were 1.4 times 

likely to have children with stunting (OR=1.478; 95% CI=0.560 – 3.900; p=0.340) 

although the association was not significant. With regard to the social economic status, it 

was revealed that households which lived below the poverty line were more likely to have 

children with stunting (OR=1.825; 95% CI= 1.117 – 2.981; p=0.016) compared to those 

who lived above the poverty line as shown in table 8. 

Furthermore, table 8 shows that meal frequency was significantly associated with stunting. 

Children who got one meal per day were three times likely to become stunted (OR=3.850; 

95% CI= (1.072 – 5.077); p=0.002) compared to those who got three meals or more. Also, 

the odds of being stunted was higher among children who got two meals (OR=2.333; 95% 

CI= (1.072 – 5.077); p=0.033) compared to those who got three meals or more. After 

adjusting other factors the study results show that meal frequency particularly eating one 

meal per day may contribute to stunting by three times (AOR=3.816; 95% CI=1.307 – 

11.146; p=0.014) compared to other factors, while two meals per day may contribute to 

stunting by two times (AOR=2.895; 95% CI=1.098 – 7.637; p=0.032) compared to other 

factors.  
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Table 8: Regression analysis for predictors of stunting among children aged below 

five years (N=298) 

Variable  OR P-value AOR P-value 

 (95% CI)  (95% CI)  

Mother’s age (years)     

Less than 20 1    

21 to 30 0.518 (0.272 – 0.988) 0.046 0.455 (0.195 – 1.061) 0.068 

31 to 40  0.403 (0.193 – 0.839) 0.015 0.289 (0.110 – 0.760) 0.012 

Above 40 1.128 (0.398 – 3.195) 0.820 1.311 (0.316 – 5.441) 0.706 

Marital status      

Married  1    

Unmarried  3.016 (1.281 – 9.279) <0.001 2.601 (1.215 – 5.570) 0.014 

Education level      

Secondary  1    

None formal  3.856 (1.438 – 10.34) 0.007 5.435 (1.413 – 20.897) 0.014 

Primary  1.478 (0.560 – 3.900) 0.430 1.651 (0.481 – 5.665) 0.425 

Income     

>1 dollar 1    

<1 dollar 1.825 (1.117 – 2.981) 0.016 0.980 (0.485 – 1.979) 0.954 

Meals frequency      

Three or more 1    

One  3.850 (1.630 – 9.092) 0.002 3.816 (1.307 – 11.146) 0.014 

Two 2.333 (1.072 – 5.077) 0.033 2.895 (1.098 – 7.637) 0.032 

 

4.3.3 Chi-square for predictors of wasting among children aged below five years 

Results from Table 9 shows that wasting was not significantly associated with mothers‘ 

age (p-value=0.481) even though the proportion was high among children live with 

mothers‘ aged between 21 to 30 years. It was also observed that proportion wasting was 

high among children lived with mothers‘ with primary education level (p-value=0.081) and 

those who lived under one dollar per day (p-value=0.081), although the variables were not 

statistically significant. With reference to occupation, this study revealed that children who 

lived with peasant mothers were wasted compared to those who lived with business and 
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employed mothers (p-value=0.731). No association was observed between occupation and 

wasting, although wasting was significantly associated with household social economic 

status (p-value=0.024). 

Regarding child‘s age, it was observed that there was no association between age and 

wasting (p-value=0.264) despite the fact that children aged below five years and those aged 

between 24 to 35 months are mostly affected with wasting compared to other age groups. 

The results also show that the proportion of children who were wasted was higher among 

male children (p-value=0.805)   than female children and was higher among children who 

are not breastfed (p-value=0.887)   than those who were not breastfed as shown in table 9. 

Concerning food shortage and meals skipping, it was revealed that children who were 

mostly wasted were those who came from households with food shortage (p-value=0.296) 

and those who tend to skip meals in their daily diet (p-value=0.224) as shown in table 9. In 

addition to that the results show that there was no association between meals frequency and 

wasting, however, children who got two meals per day were wasted (p-value=0.505). With 

regard to dietary diversity, the results of this study show that dietary diversity was not 

associated with wasting (p-value=0.439) as shown in table 9. 
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Table 9: Chi-square for predictors of wasting among children aged below five years 

(N=298) 

Character  Not wasted 

(n, %) 

Wasted 

(n, %) 

Total P-value 

Age of the mother (years)     

Less than 20 50 (100.0) 0 (0.0) 50  

21 to 30 145 (97.4) 4 (2.6) 149 0.481 

31 to 40 78 (98.7) 1 (1.3) 79  

Above 40  19 (95) 1 (5.0) 20  

Marital status      

Unmarried  56 (100.0) 6 (2.5) 62 0.209 

Married  236 (97.5) 0 (0.0) 236  

Education level      

No formal education  104 (100.0) 6 (3.6) 110  

Primary education  162 (96.4) 0 (0.0) 162 0.081 

Secondary education  26 (100.0) 0 (0.0) 26  

Income      

Less than 1 dollar 176 (99.5) 5 (4.3) 181 0.024 

More than 1 dollar 116 (95.7) 1 (1.5) 117  

Occupation      

Peasant  264 (97.8) 6 (2.2) 270  

Business 11 (100.0) 0 (0.0) 11 0.731 

Employed 17 (100.0) 0 (0.0) 17  

Child’s age (months)      

0 – 5  47 (95.5) 2 (0.5) 49  

6 – 11  55 (100.0) 0 (0.0) 55 0.264 

12 – 23  64 (100.5) 0 (0.0) 64  

24 – 35  49 (96.1) 2 (3.9) 51  

36 – 47  48 (98.0) 1 (2.0) 49  

48 – 59  29 (96.7) 1 (3.3) 30  

Gender      

Male  129 (97.8) 3 (2.2) 132 0.805 

Female  163 (982) 3 (1.8) 166  

Food shortage      

Yes  181 (97.4) 5(2.5) 186 0.296 

No  111 (99.1) 1 (0.9) 112 No  
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Character  Not wasted 

(n, %) 

Wasted 

(n, %) 

Total P-value 

Meals skipping      

Yes  124 (96.9) 4 (3.1) 128 0.224 

No  168 (98.9) 2 (1.1) 170  

Meals frequency     

Once  63 (100.0) 0 (0.0) 63  

Twice 114 (98.0) 3 (2.0) 147 0.505 

Thrice or more 42 (97.7) 1 (2.3) 43  

Dietary diversity     

Lowest  46 (100.0) 4 (2.2) 50  

Moderate 180 (97.8) 0 (0.0) 180 0.439 

High 23 (100.0) 0 (0.0) 23  

*Odds of being wasted is higher for children households with low social economic status 

(OR=8.214; 95% CI= (0.947 – 71.216); p=0.056) 

4.3.4. Chi-square for predictors of underweight among children aged below five years 

From Table 10 study results shows that underweight was not significantly associated with 

mothers‘ age (p-value=0.820) and the proportion was high among children lived with 

mothers‘ aged between 21 to 30 years. The results also show that most children who lived 

with mothers‘ who were not married were wasted compared to those who lived with 

married mothers (p-value=0.269). Concerning education level and economic status, it was 

revealed that the proportion of underweight children was high among illiteracy mothers (p-

value=0.113),   and those with lower economic status (p-value=0.246) as shown in table 

10. 

Regarding occupation, the proportion of children who are underweight was higher among 

children who lived with peasant mothers than those who lived with business and employed 

mothers (p-value=0.207). Also results from this study identified that the proportion of 

underweight was higher among children aged between 24 to 35 months (p-value=0.102) 

compared to other age groups as shown in table 10. 



46 

Concerning gender table 10 shows that the proportion of children who were underweight 

was higher among female children (p-value=0.808)   than male children. Regarding food 

shortage, it was revealed that children who were mostly underweight were those who came 

from households with no food shortage (p-value=0.800) as well as those who tend to skip 

meals (p-value=0.649) as shown in table 10.  

Also, table 10 shows that there was no association between meals frequency and 

underweight, although children who got two meals per day are wasted (p-value=0.986). On 

the other hand, diversity was not associated with underweight but the proportion of 

underweight was high among children with moderate dietary diversity (p-value=0.214) 

Table 10: Chi-square for predictors of underweight among children aged below five 

years (N=298) 

Character  Not underweight 

(n, %) 

Underweight 

(n, %) 

Total P-value 

Age of the mother (years)     

Less than 20 47 (94.0) 3 (6.0) 50  

21 to 30 133 (89.5) 16 (10.5) 149 0.820 

31 to 40 72 (91.1) 7 (8.9) 79  

Above 40  18 (90.0) 2 (10.0) 20  

Marital status      

Unmarried  54 (87.1) 8 (12.9) 62 0.269 

Married  216 (91.7) 20 (8.3) 236  

Education level      

No formal  96 (87.3) 14 (12.7) 110  

Primary education 148 (91.6) 14 (8.4) 162 0.113 

Income      

Less than 1 dollar 161 (89.2) 20 (10.8) 181 0.246 

More than 1 dollar 109 (93.2) 8 (6.8) 117  

Occupation      

Peasant  242 (89.8) 28 (10.2) 270  

 

 



47 

Character  Not underweight 

(n, %) 

Underweight 

(n, %) 

Total P-value 

Business 11 (100.0) 0 (0.0) 11 0.207 

Employed 17 (100.0) 0 (0.0) 17  

Child’s age (months)      

0 – 5  44 (89.8) 5 (10.2) 49  

6 – 11  53 (96.4) 2 (3.6) 55 0.102 

12 – 23  65 (95.6) 3 (4.4) 64  

24 – 35  42 (82.4) 9 (17.6) 51  

36 – 47  44 (89.8) 5 (10.2) 49  

48 – 59  26 (86.7) 4 (13.3) 30  

Gender      

Male  120 (91.2) 12 (8.8) 132 0.808 

Female  150 (90.4) 16 (9.6) 166  

Food shortage      

Yes  169 (91.1) 17 (8.9) 186 0.800 

No  101 (90.2) 11 (9.8) 112  

Meals skipping      

Yes  115 (89.8) 13 (10.2) 128 0.649 

No  155 (91.4) 15 (8.6) 170  

Meals frequency     

Once  57 (90.5) 6 (9.6) 63  

Twice 134 (91.2) 13 (8.8) 147 0.986 

Thrice or more 39 (90.7) 4 (9.3) 43  

Dietary diversity     

Lowest  30 (96.0) 20 (11.1) 50  

Moderate 178 (88.9) 2 (4.0) 180 0.214 

High 22 (95.7) 1 (4.3) 23  

 

4.3.5. Chi-square for predictors of anemia among children aged below five years 

Analysis from Chi-square shows that most of the participants‘ social demographic 

characteristics were not significantly associated with anemia. Although participants‘ social 

demographics were not significantly associated with anemia the results show that 

proportion of anemia was higher among children who born to young mothers and aged 

mothers as compared to those who born to mothers of middle age as shown in table 11.  
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Also, table 11 shows that the proportion of anemia was high among young children and 

older children compared to children of middle age. Regarding marital status and mothers‘ 

education level, the high proportion of anemia was identified among children born to 

married mothers and mothers with low education level. In addition to that study results 

revealed that the proportion of anemia was high among children living in low social 

economic status and those who are born to employed mothers. 

Moreover, it was revealed that the proportion of anemia was higher in households with 

food shortage (p-value <0.001) than households with no food shortage.  In addition to that, 

the results of this study show that children who with the lowest dietary diversity were more 

likely to end up with anemia (p-value 0.014) compared to those with highest food diversity 

as shown in table 11. 
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Table 11: Chi-square for predictors of anemia among children aged below five years 

(N=298) 

Character  Not anemic Anemic Total P-value 

 (n, %) (n, %)   

Care giver’s Age (year)     

Less than 20 24 (48) 26 (52) 50  

21 to 30 70 (48.4) 79 (51.6) 149 0.934 

31 to 40 37 (46.8) 42 (53.2) 79  

Above 40  11 (55) 9 (45) 20  

Marital status      

Unmarried  33 (53.2) 29 (46.8) 62  

Married  109 (47.1) 127 (52.9) 236 0.388 

Education level      

None formal education 57 (51.8) 53 (48.2) 110  

Primary school 74 (47) 88 (53) 162 0.597 

Secondary school 11 (42.3) 15 (57.7) 26  

Income per day     

Less than 1 dollar 85 (47) 96 (53) 181 0.565 

More than 1 dollar 59 (50.4) 58 (49.6) 117  

Occupation      

Peasant  130 (48.9) 140 (51.1) 270  

Employed 6 (35.3) 5 (64.7) 11 0.506 

Business 6 (54.5) 11 (45.5) 17  

Child’s age (months)      

(0-5) 23 (46.9) 26 (53.1) 49  

(6-11) 25 (45.5) 30 (54.5) 55 0.639 

(12-23) 30 (44.1) 34 (55.9) 64  

(24-35) 30 (58.8) 21 (41.2) 51  

(36-47) 25 (51.0) 24 (49.0) 49  

(48-60) 13 (43.3) 17 (56.7) 30  

Gender      

Male  62 (45.6) 70 (54.4) 132  

Female  84 (50.6) 82 (49.4) 166 0.386 

Food shortage      

Yes  74 (38.9) 112 (61.1) 186 <0.001 
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Character  Not anemic Anemic Total P-value 

 (n, %) (n, %)   

Meals skipping      

Yes  59 (46.1) 69 (53.9) 128 0.502 

No  85 (50.0) 85 (50.0) 170  

Meals frequency     

Once  30 (47.6) 33 (52.4) 63  

Twice 72 (49) 75 (51) 147 0.983 

Thrice or more 21 (48.8) 22 (51.2) 43  

Dietary diversity     

Lowest  16 (32) 34 (68.0) 50  

Moderate 92 (51.1) 88 (48.9) 180 0.014 

High 15 (65.2) 8 (34.8) 23  

 

4.3.6. Univariate and multivariate Logistic regression analysis on predictors of anemia 

among children aged below five years 

Univariate logistic regression analysis for predictors of anemia among children of age 

below five years revealed that children who came from households with food shortage 

were two times more likely to be anemic (OR=2.822; 95% CI=1.739 – 4.579; p<0.001) 

compared to those who came from households without food shortage. After adjusting other 

factors multivariate logistic regression analysis shows that household food shortage 

increases the risk of a child to be anemic by two times (AOR=3.157; 95% CI=1.306 – 

3.775; P=0.003) compared to other factors as shown in table 12. 

Also, it was observed that children with the lowest dietary diversity were three times more 

likely to be anemic (OR=3.984; 95% CI=1.403 – 11.315; P=0.009) compared to those with 

the highest dietary diversity. After adjusting other factors multivariate logistic regression 

analysis shows that lowest dietary diversity increases the risk of a child to be anemic by 

three times (AOR=3.157; 95% CI=1.034 – 9.634; P=0.043) compared to other factors as 

shown in table 12. 
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Table 12: Regression analysis for predictors of anemia among children aged below 

five years (N=298) 

Variable  OR p-value AOR P-value 

 (95% CI)  (95% CI)  

Food shortage      

No  1    

Yes   2.822 (1.739 – 4.579)  <0.001 2.220 (1.306 – 3.775) 0.003 

Dietary diversity     

Highest   1    

Moderate 1.793 (0.724 – 4.440) 0.207 2.046 (0.769 – 5.442) 0.151 

Lowest  3.984 (1.403 – 11.315) 0.009 3.157 (1.034 – 9.634) 0.043 

 

4.4. Facility and human capacity on comprehensive nutrition assessment 

4.4.1 Healthcare facility capacity on comprehensive nutrition assessment 

Twelve primary health facilities (dispensaries) were recruited in the study. It was revealed 

mid-upper arm circumference (MUAC) tapes were available in all facilities while infant 

weighing scales were available in 83.3% (n=10) of the facilities. The results show that 75% 

(n=9) of the facilities do not have both measuring board and stadiometer as shown in table 

13. 

Concerning guidelines for the management of malnutrition, it was identified that 66.7% 

(n=8) of the facilities did not have guidelines/manual or protocols for managing 

malnutrition. Also, the results show that 75% (n=9) of the facilities did not have growth 

monitoring charts as shown in table 13 below. Table 13 shows that 91.7% (n=11) of the 

facilities had hemoglobin, and all machines which were available were functioning. 

However, in 83.3% (n=10) facilities, hemoglobin machine did not have strips or cuvette as 

shown in table 13.  
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Table 13: Growth monitoring instruments and guidelines/manual available at the 

facility (N=12) 

Instrument  Frequency(n) % 

Infant Weighing Scale    

 Observed and available 10 83.3 

Not available 2 16.7 

Measuring board    

 Observed and available 3 25.0 

Not available 9 75.0 

Stadiometer    

 Observed and available 3 25.0 

Not available 9 75.0 

Growth Monitoring Charts    

 Observed and available 3 25.0 

Not available 9 75.0 

Malnutrition Guidelines    

 Observed and available 4 33.3 

Not available 8 66.7 

Hemoglobin machine    

 Observed and available 11 91.7 

 Not available 1 8.3 

Strips/cuvette    

 Observed and available 2 18.2 

 Not available 10 83.3 

 

The results show that the majority of the respondents (mothers) 86.4% (n=261) reported 

that they have had attended healthcare facility in the past three months. About 63.2% 

(n=165) of the respondents attended dispensaries followed by health centers. It was found 

that weight was mostly measured by most of the facilities whereby it was taken from 

74.3% (n=194) of the respondents as shown in table 14.  

It was also discovered that height and mid-upper arm circumference (MUCA) were not 

often measured in most of the facilities. As shown in table 14 height and MUCA was 
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measured from 29.6% (n=77) and 27.3% (n=71) of the participated children respectively. 

With regard to nutrition, it was revealed that 62.3% (n=188) of the caretakers (mothers) 

had receiver education concerning nutrition from the attended facility as compared to 

37.7% (n=144) as shown in table 14 below. 

Table 14: Facility practice on nutrition assessment among participated children (N=12) 

Variable   Frequency (n) % 

Facility attendance    

Variable   Frequency (n) % 

 Yes 261 86.4 

 No 41 13.6 

Facility attended    

 Hospital 15 05.8 

 Health center 81 31.0 

 Dispensary 165 63.2 

Weight measurement     

 Yes 194 74.3 

 No 67 25.7 

Height measurement     

 Yes 77 29.6 

 No 183 70.4 

MUAC measurement    

 Yes 71 27.3 

 No 189 72.7 

Nutrition education    

 Yes 188 62.3 

 No 114 37.7 
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4.4.2 Human capacity on comprehensive nutrition assessment 

A total of forty-one nurses from twelve facilities (dispensaries) were recruited in this study. 

One facility did not have any nurse except clinical officer alone and none of the twelve 

facilities included in the study had a nursing officer. Regarding the working experience, 

41.5% (n=25) of the health care workers (nurses) had a working experience of above five 

years while 4.9% (n=16) of them had working experience of fewer than five years as 

shown in table 15.  

In relation to professional education, results show that majority of the respondents 85.4% 

(n=35) were enrolled nurses while only 14.6% (n=6) of them were assistant nurse officers. 

With respect to malnutrition training, it was observed that 61% (n=21) of the participated 

nurses have not ever received any malnutrition training as shown in table 15. 

Table 15: Healthcare workers (nurses) education and working experience among the 

facilities (N=41) 

Character  Frequency (n) Percentage (%) 

Working experience (years)   

Less than 5 16 39.0 

More than 5 25 61.0 

Professional education Level   

Assistant Nursing officer  6 14.6 

Enrolled Nurse 35 85.4 

Malnutrition training   

Yes 16 39.0 

No 25 61.0 

 

4.4.2.1. Nurses’ knowledge and practice level on assessment of nutrition status 

Healthcare workers (nurses) knowledge and practices with regard to comprehensive 

nutrition assessment were assessed. It was revealed that 41.5% (n=17) of the participated 

nurses have moderated knowledge, 39% (n=16) good knowledge, while 19.5% (n=8) had 
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poor knowledge regarding nutrition assessment as shown in figure 6. It was also 

revealed that 78% (n=32) of the participated nurses had poor practice concerning 

comprehensive nutrition assessment while 22% (n=9) of them had good practice as 

shown in figure 5.  

 

Figure 5: Nurses knowledge level on assessment of nutrition status 

 

 

Figure 6: Nurses practice on assessment of nutrition status 
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CHAPTER FIVE 

DISCUSSION 

5.1. Discussion 

Globally, malnutrition in children is still a public health problem with serious impact on 

survival and growth of children (Onis and Branca, 2016). In most primary health facilities 

only weight for age is used as an anthropometric measurement for assessing nutrition 

status to children of age below five years (Ezeofor, 2015).  

According to this practice, it is obvious that health care workers (nurses) will diagnose 

only one form of malnutrition which is underweight while missing another form of 

malnutrition such as stunting as well as micronutrient deficiencies (Pichler et al., 2014). 

Therefore this study was done for the purpose of assessing prevalence and predictors of 

malnutrition through a comprehensive nutritional assessment among children aged below 

five years. 

5.1.1. Prevalence and predictors of malnutrition among children aging below five 

years 

Overall, 38.4% of the study participants (children) were stunted, 2.1% of them were 

wasted, and 9.1% were underweight. According to the WHO criteria, the prevalence of 

stunting was ―very high‖; the prevalence of wasting and underweight was ―low‖. This 

indicates that stunting among children aged below five years in a study area was a 

significant public health problem (WHO 2010). 

The findings from this study support that Tanzania is still struggling with fighting against 

chronic malnutrition especially to children aged below five years in spite of existing 

nutrition interventions. Also, this may be explained by the fact that other regions receive a 
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high amount of rainfall with adequate food production but still have a high prevalence of 

stunting. Such regions include Rukwa, Njombe, and Mbeya region (TDHSMIS 2016).  

However, Chamwino district‘s was a different case since the district is one of the areas in 

central Tanzania which frequently receives a low amount of rainfall which consequently 

leads to low food production and poor harvests. Factors which were significantly 

associated with increased odds of stunting included mothers‘ illiteracy, being unmarried, 

low social economic status as well as eating one meal per day.  

This study revealed that children born to mothers with no education were stunted 

compared to those born to mothers who attained secondary school education. This finding 

is consistent with the findings reported by Chirande et al., 2015 and Wong et al., 2014 in 

which stunting was strongly associated with maternal lower level education. Also, similar 

results were reported from the meta-analysis by Vonaesch et al., 2017 in which maternal 

education was significantly associated with stunting. This may be due to the fact that 

educated mothers would be more aware of their children‘s needs and health. Additionally, 

these mothers may have good child and health care knowledge, good health-seeking 

behaviors, and access to better medical care. 

Moreover, findings from this study showed that the prevalence of stunting increases with 

age. The prevalence of stunting was greater for the age group of 24 to 35 months, although 

there was no significant association between being stunting and the age of the child. 

Similar findings were reported by Tanzania demographic health survey 2016 and a study 

done in Ethiopia by Hagos et al., 2017 that prevalence of stunting increased with age 

peaked at the age group of 24 to 35 months. A possible explanation is that at this age group 

children are already on complementary feeding which may not be enough for meeting the 

nutrients needed by the body.       
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Concerning social economic status, this study revealed that children who are born in poor 

households are nearly two times more likely to be stunted than those from households with 

good social economic status. This was in line with the findings from the study done by 

Meleko et al., 2017 in South West Ethiopia which revealed children who come from 

households with poor social economic status had an increased chance of being stunted than 

their counterpart. A similar observation was made by Meshram et al., 2016 and colleagues 

in their study which revealed that that child from low social economic status is two times 

more likely to be stunted compared to those from high social economic status. This could 

be explained by the fact that the poor the families are the less likely are able to afford 

adequate food. Also, families of low socioeconomic status have limited access to health 

services, may have poor hygiene and sanitation.  

In addition to that, children from households with low socioeconomic status were more 

likely to be wasted than their counterparts. The finding is comparable with the data from 

the study done by Abdulahi et al., 2017. Another study done in Ethiopia by Seid and 

Mesfin (2017) reported similar finding which indicated more wasting among children from 

poor households. The reason for wasting being more among household with lower income 

may be due to household food availability as well as their lower ability to buy food since 

food shortage and low social economic status was reported in most of the households.  

This study shows that mother‘s marital status is significantly associated with stunting. This 

finding shows consistency with the findings of other studies done by Dhok and Thakre 

2016 and Slemming et al., 2017 in which prevalence of stunting was found to be higher in 

unmarried mother compared to their counterpart.  This may be due to the effects of being a 

single parent and the burden of taking care of the child.  

In addition to that, the findings from this study showed that there is a significant 

association between meal frequency and prevalence of stunting. It was revealed that 
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children who get less than three meals per day are prone to be stunted compared to those 

who get three meals and above. Comparable findings were reported from a comparative 

cross-section study done by Motbainor et al., 2015 that meal frequency is a significant 

predictor of stunting among children of age below five years. Alternatively is similar to the 

findings from secondary data analysis from Demographic and Health Surveys done by 

Onyango et al., 2014 which showed that highest meal frequency is a protective factor 

against stunting. This may be explained by the fact that the majority of the children come 

from households with food shortage and low social economic status which may limit them 

from getting enough food. 

5.1.2. Prevalence and predictors of anemia among children aging below five years 

The results from the study revealed that the prevalence of anemia was high among children 

aged below five years in the study area.  Majority of them are suffering from subclinical 

anemia. According to WHO, the interpretation is that anemia is a severe public health 

problem in the study area. The prevalence of anemia in this study was lower than national 

prevalence (58%) but higher than that of Dodoma region (49.3%) as reported by the 

National Bureau of Statistics, 2016. The high prevalence of anemia may be explained by 

the fact that a small number of the children were exclusively breastfed and food shortage 

which was reported among the majority of the households.     

With regard to predictors of anemia, both mothers and child‘s social demographic 

characteristic are not associated with anemia in children aging below five years. The 

findings were also supported by a study done in Ethiopia whereby mother and child social 

demographic characteristics were not associated with anemia among children under five 

(Gebreegziabiher et al., 2014). This could be explained by the fact that the majority of the 

families were living in the same environment with similar socio-economic activities, which 

could not allow finding a possible effect of socio-economic status on anemia. 
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In this study, it was revealed that prevalence of anemia was high among children with the 

lowest dietary diversity.  Even after controlling possible confounders the findings show 

that there is a significant association between low dietary diversity and anemia. Similar 

findings were reported from the studies done by Alaofè et al., 2017 and Saaka and Galaa 

(2017) which reported that low dietary diversity and anemia are significantly associated. 

Comparable findings were also reported from a study done by El Kishawi et al., 2015 that 

the highest dietary diversity is a protective factor against anemia in children aging below 

five years.  This is due to the fact that several studies have suggested that dietary diversity 

is a good determinant of the adequacy of micronutrients, hence children with the lowest 

dietary diversity are not likely to meet their adequate micronutrient requirement for 

growth. 

The findings from this study discovered that food shortage in the household was 

significantly associated with anemia. Children who came from households with food 

shortage were likely to have anemic children compared to their counterpart; consistent 

findings were reported from a study done by and Tebeje et al., 2017. Also, a study done in 

Ethiopia by Gari et al., 2017 reported that the prevalence of anemia among participated 

children was associated with food shortage. This is due to the fact that lack of adequate 

food may limit a child from getting a diet rich in vitamins and minerals.    

5.1.3. Facility capacity and human capacity for comprehensive nutrition assessment 

Growth monitoring is an important part of nutrition assessment and it depends on the 

availability of measuring instruments such as weighing scales, growth charts and height 

board. The findings from this study revealed that there is a significant scarcity of 

instruments and tools at the facility level, especially height/length measuring board, 

stadiometer, guidelines for management of malnutrition and growth monitoring charts. As 

it was identified in this study only 33.3% of the dispensaries had growth monitoring charts 
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which are in an agreement with the findings from the study done by Chudasama et al., 

2016 in which nearly 30% of the primary health care facilities lacked WHO growth 

monitoring charts. A similar observation was made by Malik et al., 2015 that 21% of the 

primary health care facilities did not have growth monitoring charts.   

Concerning height boards, the study result showed that only 25% of the facilities had 

height boards. A study conducted by Kouam et al., 2014 revealed a similar situation, where 

WHO growth monitoring charts were not available almost in all the facilities which offered 

reproductive and child health services. Therefore shortage of these tools may implicate the 

whole process of conducting a comprehensive nutrition assessment to all children 

attending these primary health care facilities. Consequently, healthcare workers will not be 

able to monitor the growth of those children attending these facilities, and they may miss 

the diagnosis of stunting to these children.   

With regard to weighing instruments (weighing scales), this study identified that almost all 

attended facilities have a Salter scale for weighing children aged below five years. 

However this is different from what has been found from the study done by Chudasama et 

al., 2015 and colleagues in which they identified 75% of the primary health care facilities 

had Salter scale/spring balance. This dissimilarity may be supported by the fact that in this 

study it was observed that weight is measured most often as compared to height 

measurement and mid-upper arm circumference measurement. This might be the reason 

why all the facilities reported to have a weighing scale than other measuring instruments. 

5.1.4. Human capacity for comprehensive nutrition assessment 

In this study, health care workers (nurses) knowledge and practices with regard to 

comprehensive nutrition assessment were assessed. Concerning knowledge, it was revealed 

that 41.5% of the participated nurses have moderate knowledge, 39% had good knowledge, 
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while 19.5% had poor knowledge regarding nutrition assessment. This is not similar with 

the study done by Bhardwaj et al., 2016 in which health care workers (nurses) 51.2% had 

inadequate knowledge. This low knowledge level may be attributed to the lack of 

continuing nursing education (training) in the fields of nutrition assessment since more 

than half of the participated nurses in this study did not receive malnutrition training.  

In relation to professional education, the majority of the respondents 85.4% were enrolled 

nurses, 14.6% of them were assistant nurse officer while none of the 12 facilities had nurse 

officers. This is not in agreement with the findings from Bhardwaj et al., 2015 which 

reported that 6.8% were enrolled nurses, 4.5% nursing assistant, and 40.9% nurse officers. 

Regarding nutrition training, the results of this study show that 68.3% of nurses involved in 

the study had never received any training concerning malnutrition in children. This is 

contrary to the study done by Akugizibwe et al., 2013 and Gurukartick et al., 2013 in 

which a majority of the nurses had ever received continuing education on malnutrition in 

children. 

Majority of the participated nurses were not able to interpret height for age anthropometric 

index. The comparable observation was made by Yalcin et al., 2014 and colleagues in 

which they identified that only 38% of them were able to interpret anthropometric indices 

found in RTHC. This means that the facilities have missed the opportunity of identifying 

children who are stunted. 

It was revealed during the study that 35.9% of the participated nurses are not aware of the 

method applied for assessment nutrition status to children aging below five years. Manhas 

and Dogra (2012) reported similar findings whereby 30% of the primary health care 

workers (nurses) were not aware of the methods applied for assessment of nutrition status. 
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In this study, it was revealed that most nurses know mid-upper arm circumference 

(MUAC) cut-off value while 78% of them know the purpose of RTHC card. The findings 

are not consistent with the findings from the study done by Cloete et al., 2013 on nurse‘s 

knowledge and practice on the utilization of RTHC and identified that only 21% of them 

know the purpose of RTHC, 30% were correctly able to identify the cut-off value for 

MUAC and only 38% of them were able to interpret anthropometric indices found in 

RTHC. Therefore from all these findings, it is obvious that continuing education and 

training on assessment of malnutrition for nurses especially those who work in primary 

health care clinics is important (Yalcin et al., 2014). 

The study found that majority of the respondents (97.6%) knows the types of malnutrition, 

which is similar to the finding from the study done by Win (2016) which reported that it is 

important for the health workers to know the different form of malnutrition because they 

cannot diagnose the types which they do not know. 

The results from this study revealed that 78% of the participated nurses had poor practice 

concerning comprehensive nutrition assessment while 22% of them had a good practice. 

This finding is consistent with the finding from Bhardwaj et al., 2015 and which reported 

that the majority of nurses working in primary health care facilities had poor practice. This 

poor practice may be attributed to the fact that most of the participated facilities have a 

significant shortage of assessment instruments and tools at the facility level.  

Height is an important parameter in the diagnosis of wasted and stunted children. 

However, in this study, it was observed that weight was the most often measured, followed 

by the mid-upper arm circumference while height being the least measured anthropometric 

measurement. About 58.5% of the participated nurses reported that they do not always 

measure height.  Akugizibwe et al., 2013 observed similar practice in which only 14.2% of 
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children had a height measured. This shows that the facilities may miss the opportunity of 

diagnosing stunted children as it is well known that stunting is the major public health 

problem.  

According to this practice, it is obvious that nurses are able to identify only one type of 

malnutrition which is underweight while missing other types of malnutrition such as 

wasting and stunting. Not only that but also evidence shows that using weight-for-age 

alone to detect undernutrition rather than relating the weight to length/height is more likely 

to result in some underestimate the nutrition status of a child (Pichler et al., 2014). 

Therefore height/length should be measured because it is very important anthropometric 

measurement on diagnosing longer-term undernutrition such as stunting which may not be 

detected by using weight loss or visible wasting alone (Westwood, 2015). 
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CHAPTER SIX 

CONCLUSION AND RECOMMENDATION 

6.1. Conclusion 

Despite the national efforts in reducing malnutrition, stunting and anemia among children 

aged below five years, stunting is still high in Chamwino district. For that reason, they 

remain ―severe public health problems‖ as per the WHO. It is, therefore, necessary to 

identify vulnerable areas, which put children at risk of being stunted and anemic. More 

efforts are needed for dealing with those factors for the achievement of WHO targets 

nationwide for these two public health problems. 

Also, a comprehensive nutritional assessment to children aged below five years is rarely 

done which is due to insufficient capacity among health care works in primary health care 

facilities. This may be attributed by inadequate knowledge continuous education and on 

childhood malnutrition and a shortage of nutrition assessment tools at the facility level. 

Consequently, some children with malnutrition may be left unrecognized or may be 

recognized when the disease is in an advanced stage.  

6.2. Recommendations 

More studies with a different design, such as interventional studies should be conducted to 

investigate specific predictors of protein-energy malnutrition and micronutrient 

deficiencies especially anemia since the majority of the children aging below five years in 

Dodoma are suffering from subclinical anemia. There is a need of considering malnutrition 

training for healthcare workers in primary health facilities which may be beneficial for 

improving their performance especially on nutrition assessment for children aging below 

five years. It is also recommended that a comprehensive nutrition assessment that covers 

both anthropometric and biochemical indices to be done in reproductive and child health 

clinics to allow timely interventions and adequate care. There is a need for a national 
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policy on routine screening for iron deficiency and iron supplementation for infants and 

young children 

6.2.1. Strength of the study 

One of the strength of this study is that it has used a random selection of the study 

participants by means of a rotary system to minimize selection biases. Another is that in 

this study standardized tools were used in for data collection which guarantees the liability 

of the collected data. 

6.2.2. Limitation of the study 

This was a cross-sectional study; therefore it was limited to its ability to determine a causal 

relationship between the variables. Also, study finding may be affected by the recall and 

interview bias especially for questions regarding 24 hours dietary recall and other 

questions. In addition to that, due to the presence of few skipping questions, some 

information might have been under-reported by the mothers. 
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APPENDICES 

Appendix I: Financial arrangement 

CATEGORY UNIT COST  TOTAL COST 

1.PERSONEL 3 assistant investigators day for 14 

days @ 30,000 Tshs  

 

Time compensation for participants 

(388 children) 250g of sugar @ 600 

Tshs 

 

Time compensation for participants 

(40 nurses) @ 10,000 Tshs 

 

1260,000 Tshs 

 

 

232,800 Tshs 

 

 

400,000 Tshs 

2.PERSONAL CHARGES 4 investigators, meals for 14 days  

@ 10,000Tshs 

 

4 investigators, transport for 14 days  

@ 10,000 Tshs 

 

560,000 Tshs 

 

 

560,000 Tshs 

 

3. STATIONARIES Envelopes for caring questionnaires 

(20 envelopes) @ 200 Tshs 

 

Pens 10 pieces @ 500 Tshs 

 

4000 Tshs 

 

5000 Tshs 

4. SECRETARIAL 

    SERVICES 

Printing proposal (three copies) 

@ 7200 Tshs 

 

Printing questionnaire for children 

(10 pages) @ 100 Tshs  

 

Printing questionnaire for nurses (7 

pages) @ 100 Tshs  

 

Printing facility observation 

checklist (3 pages) @ 100 Tshs 

 

21,600 Tshs 

 

 

1000  Tshs                            

 

 

 7000 Tshs 

 

 

300 Tshs 
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Photocopy questionnaire for 

children (400 copies) @ 300 Tshs 

 

Photocopy questionnaire for nurses 

(50 copies) @ 210 Tshs 

 

Printing facility observation 

checklist (20 copies) @ 100 Tshs 

 

120,000 Tshs 

 

 

10,500 Tshs 

 

 

5000 Tshs 

5.EQUIPMENTS 1 stapler machines @ 10,000 Tshs 

 

1 punching machine  @ 15,000 Tshs 

 

Cuvettes 8 boxes @ 70,000 Tshs 

10,000 Tshs 

 

15,000 Tshs 

 

560,000 Tshs 

Contingence money 10% of the budget   377490 Tshs 

 

GRAND TOTAL 

 

4,152,390 Tshs 
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Appendix II: Work plan 

 

TASK TO BE PERFORMED 

DURATION 

Feb  Mar  Apr  May  Jun Jul 

 

Aug  

Writing and submission  of the 

research proposal             

 

Presentation of the research 

proposal and finalizing a 

proposal for permission of data 

collection.             

 

Data collection              

Data analysis and consultation              

Draft of  final report and 

submission             

 

Final report submission, 

discussion, and 

recommendations             
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Appendix III: Questionnaire for Caretaker (Mother) 

Questionnaire ID NO_______________________ 

Name of the facility__________________________ 

PART A 

SOCIAL, DEMOGRAPHIC AND ECONOMIC DATA OF A CARE GIVER 

(MOTHER) 

1. Age of the mother________________ 

2. Ward_________________________ 

3. Village________________________ 

For the following questions put tick in the box of a correct answer.  

4. Marital status 

A. Single [    ]      B. Married [    ]      C. Divorced/Widow [    ] 

5. Education level 

A. No formal education [    ]      B. Primary education level [    ] 

C. Secondary education level [     ]      

6. The education level of your husband/spouse 

B. No formal education [    ]      B. Primary education level [    ] 

D. Secondary education level [     ]      

7. Your occupation  

A. Peasant  [    ]     B. Employed [    ]     C. Businesswoman [    ]  

8. What is your husband or partner‘s occupation  

A. Peasant  [    ]     B. Employed [    ]     C. Businesswoman [    ]  

9. By average, how much do you spend per day (in shillings)? 

A. Less than 2230/= [    ]      B. 2230/= – 2330/= [    ] 

C. 2330/= – 2430/= [    ]      D. 2430/= – 2530/= [    ] 

E. More than 2530/= [    ] 

10. What is the source of food for your household? 

A. Production [    ]      B. Purchase [    ]      C. Production and purchase [    ] 

D. Other (specify)________ 

11. Do you keep domestic animals for food in your family? 

A. Yes [    ]      B. No [    ] (If the answer is B go to question 14) 
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If your answer is yes to question 11 above do you use animals‘ product as food for the 

family? 

A. Yes [   ]       B. No [   ] (If the answer is B go to question 14) 

12. If your answer to question 12 above is yes, mention the animal product that you use as 

food 

____________________________________________________________________ 

13. In the past (1 month/30 days), have you ever lacked any kind of food to eat in your 

house because of lack of resources to get food? 

A. Yes [    ]      B. No [    ] (If the answer is B go to question 16) 

14. If your answer is yes to question 16 above how often did this happen? 

A. Rarely (1–2 times) [    ]      B. Sometimes (3–10 times) [    ] 

C. Often (more than 10 times) [    ] 

15. In the past (1 month/30 days), did you or any household member missed lunch and 

dinner or anything at all because there was not enough food? 

A. Yes [     ]      B. No [     ] 

16. If your answer is yes to question 16 above how often did this happen? 

A. Rarely (1–2 times) [     ]      B. Sometimes (3–10 times) [     ] 

C. Often (more than 10 times) [     ] 

PART B 

INFORMATION FOR A CHILD 

17. Child‘s age________ 

18. Child‘s gender 

A. Male [     ]      B. Female [     ]  

Breastfeeding and complementary feeding  

19. What was the first liquid (food) the child consumed after birth? 

A. Breast milk [   ]      B. Tea [    ]      C. Water [    ] 

D. Does not know/remember/answer [    ]     E. Other, specify.__________ 

       (If the answer is A go to question 22) 

20. Have you ever breastfeed your child? 

A. Yes [    ]      B. No [    ]      C. Does not know/remember/answer [    ] 

(If the answer is B go to question 27) 
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How many hours after birth did you take to initiate breastfeeding to your child? 

A. Less than 1 hour after birth [    ]      B. From 1 to 3 hours after birth [    ] 

C. More than 3 hours after birth [    ]     D. Does not know/remember/answer [   ] 

21. Are you currently breastfeeding your child? 

A. Yes [    ]      B. No [    ] (If the answer is B go to question 26) 

22. If the answer is yes to question 23 above how do you breastfeed your child? 

A. On-demand [    ]      B. On schedule [    ] 

23. How many times do you breastfeed your child per day? 

A. 1 to 3 times [    ]      B. 4 to 6 times [    ]      C. 7 times [    ] 

D. 8 times or more [    ]     

24. How old (in months) was the child when she/he stopped breastfeeding? 

A. Less than 1 month [    ]      B. 1 month [    ]      C. 2 months [    ]  

D. 3months [    ]      E. 4 months [    ]      F. 6 months [    ] 

G. Does not know/remember [    ] 

25. At what age was the child given liquids other than breast milk for the first time? 

A. Less than 1 month [     ]      B. 1 month [    ]      C. 2 months [     ] 

D. 3months [     ]      E. 4 months [     ]      F. 6 months [     ] 

26. At what age did you feed the child her/his first food (solid or semisolid)?  

A. Less than 1 month [    ]      B. 1 – 2 months [     ]      C. 3 – 4 months [     ] 

D. 5 – 6 months [     ] 

27. What was the first food you introduced to your child? 

A. Cereal [     ]    B.  Baobab porridge [     ]      C.  Other, specify __________ 

28. If your child refuses to eat, and you think she is still hungry or did not eat enough, what 

do you do?  

A. Motivate the child (with gestures, games, words) [     ] 

B. Does not motivate the child [    ]   

29. In the last 3 months, have you taken your child to a healthcare facility? 

A. Yes [     ]      B. No [     ] (If the answer is B go to question 37) 

30. If your answer is yes to question 31 above which healthcare facility did you take your 

child? 

A. Hospital [     ]      B. Health center [     ]      C. Dispensary [     ] 



85 

How much time do you spend reaching the facility? 

A. Less than 1 hour [     ]      B. 1- 2 hour [     ]      C. 3- 5 hour [     ] 

D. More than 5 hours [     ] 

31. At the healthcare facility that you brought your child was the child‘s weight taken? 

A. Yes [     ]      B. No [     ]  

32. At the healthcare facility, you brought your child was the child‘s height/length 

measured? 

A. Yes [     ]      B. No [     ]  

33. At the healthcare facility, you brought your child was the child‘s mid-upper arm 

circumference measured? 

A. Yes [     ]      B. No [     ]  

34. In the last 3 months, did you hear or receive any messages or information on child 

feeding? (If the answer is B go to question 42) 

A. Yes [     ]      B. No [     ]  

35. If your answer is yes to question 37 above where did you hear it or read it? 

A. Radio [     ]      B. Television [     ]      C. Newspaper [     ] 

D. Health facility [     ]      E. Other, specify_________ 

36. Who had talked to you about child feeding? 

A. A family member [     ]      B. A neighbor [     ]  

C. Health personnel (doctor, nurse, health promoter, etc.) [     ] 

D. Does not know/remember/answer [     ]      E. Other, specify:______ 

37. Do you remember what the message(s) said? 

A. Yes [     ]      B. No [     ] (If the answer is B go to question 42) 

38. If the answer is yes to question 40 above explain (Ask the mother to try to remember, 

repeat the question and wait for a reasonable time) 

_________________________________________________________________ 

39. How do you prepare your child‘s meal? 

A. Separately from the family meal [    ]    B. Together  with the family meal [   ] 

40. How do you normally feed the child? 

A. From the common plate [     ]      B. Separately from his/her plate [     ] 

C. Eat with other children [     ] 
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How many meals per day does your child eat? 

A. One meal [    ]      B. Two meals [    ]      C. Three meals and above [     ]  

41. On a typical day, how many servings of fruits does your child eat? 

A. None [     ]      B. Half a fruit [     ]      C. One fruit and more [     ] 

42. On a typical day, how many servings of vegetables does your child eat?  

A. None [     ]      B. 1 serving [     ]      C. More than 1 servings [     ] 

43. On a typical day, how much milk does your child drink? 

A. None [     ]      B. 1 glass/cup [     ]      C. More than 1 servings of glass/cup [     ] 

44. Food fed to the child for the past 24 hours (yesterday) 

(Ask the mother if the child ate anything yesterday. Also, ask if yesterday was a normal 

day. Then let her tell you the food that was given to the child from the time she/he woke up 

to the time the child went to sleep. Ask all the ingredients used to prepare mixed meals.  

Breakfast Snacks  Lunch  Snack s Dinner  Snacks  

      

 

Transfer the information of food intake to the IDDS sheet. 

 

FOOD GROUP 

 

EXAMPLES 

YES = 1 

NO = 0 

1.  GRAINS, ROOTS, AND 

TUBERS 

Corn/maize, rice, wheat or any 

other grains or foods made from 

these (e.g. bread, noodles, 

porridge), sticky rice, oats, white 

potatoes, taro root, white and purple 

sweet potatoes, white radish, leeks, 

and other foods made from roots 

 

2.  LEGUMES AND NUTS Dried beans, dried peas, lentils, 

nuts, beans, chickpeas, green peas, 

seeds (eg. peanut, almond, cashew 

nut, walnut, sunflower, soybean, 

pumpkin) or foods made from these 

(e.g. tofu, peanut butter) 
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3.  DAIRY PRODUCTS 

(MILK, YOGURT, 

CHEESE) 

Milk, cheese, yogurt, ma line or 

other milk products 

 

4.  FLESH FOODS (MEAT, 

FISH, POULTRY AND 

LIVER/ORGAN MEATS) 

Beef, pork, lamb, goat, rabbit, wild 

game, chicken, duck, or other birds, 

liver, kidney, heart or other organ 

meats or blood-based 

foods 

 

5.  EGGS Eggs from chicken, duck, goose or 

any other egg 

 

6.  VITAMIN-A RICH 

FRUITS AND 

VEGETABLES  

Vitamin A reaches fruits such as 

ripe mangoes, watermelon, passion 

tangerine, ripe papaya, and other 

locally available vitamin A-rich 

fruits, vitamin A reaches vegetables 

such as carrot, green pepper, 

spinach, amaranth, hare lettuce, 

bean leaf, pumpkin green, cowpea 

leaf and another dark green 

vegetable. 

 

7.  OTHER FRUITS AND 

VEGETABLES 

Cassava leaf, kale, sweet potato 

leaf, tomato, onion, African 

eggplant, mushroom, eggplant, 

okra, cucumber, cabbage, apple, 

grape, orange, pomegranate, 

banana, lime, jackfruit, baobab, 

avocado, soursop, grapefruit, pear, 

lemon, plums, guavas , other fruits, 

and100% fruit juice made from 

these. 
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PARTY C: MICRONUTRIENTS DEFICIENCY 

Illnesses indicators  

45. Does your child have any problem with seeing in the daytime? 

A. Yes [     ]     B. No [     ] 

46. Does your child have any problem with seeing in the night time? 

A. Yes [     ]      B. No [     ] 

47. Did your child suffer from measles in the past six months? 

A. Yes [     ]      B. No [     ] 

48. Did your child suffer from lower respiratory tract infection (example pneumonia) in the 

past six months? 

A. Yes [     ]      B. No [     ] (If the answer is B go to question 54) 

49. If your answer is yes to question 52 above how frequent did your child suffer from 

lower respiratory tract infection? 

A. Once [     ]      B. Two times [     ]      C. Three times [     ] 

D. More than three times [     ] 

50. Did your child suffer from diarrhea in the past six months? 

A. Yes [     ]      B. No [     ] (If the answer is B go to question 56) 

51. If your answer is yes to question 54 above how frequent did your child suffer from 

diarrhea? 

A. Once [     ]      B. Two times [     ]      C. Three times [     ] 

D. More than three times [     ] 

52. Did your child suffer from skin problems (dermatosis) in the past six months? 

A. Yes [     ]      B. No [     ] (If the answer is B go to question 58) 

53. If your answer is yes to question 57 above how frequent did your child suffer from skin 

problem (dermatosis)? 

A. Once [     ]      B. Two times [     ]      C. Three times [     ] 

D. More than three times [     ] 

54. Did your child suffer from an eyes infection in the previous six months? 

A. Yes [     ]      B. No [     ] (If the answer is B go to question 60) 

55. If your answer is yes to question 64 above how frequent did your child suffer from eye 

infection? 

A. Once [     ]      B. Two times [     ]      C. Three times [     ] 

D. More than three times [     ] 

56. Did your child suffer from helminth infection in the past six months? 
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A. Yes [     ]      B. No [     ] (If the answer is B go to question 60) 

57. If your answer is yes to question 66 above how frequent did your child suffer from eye 

infection? 

A. Once [     ]      B. Two times [     ]      C. Three times [     ] 

D. More than three times [     ] 

58. For the past one month, does your child persistent behavior  ingestion of nonnutritive 

substances (e.g. sand, papers e.c.t) 

A. Yes [     ]      B. No [     ] 

 

Clinical indicators 

Assess the child for the presence of the following signs  

Signs Positive Negative  

Head   

1.  Change in hair color and texture   

2.  Ringworm   

3.  Paleness of the conjunctiva    

Eyes   

1.  Paleness of conjunctiva   

2.  Dryness of cornea   

3.  Cornea ulceration    

4.  Bitot‘s spots (white spots on eyes)   

Mouth    

1.  Stomatitis   

2.  Angular fissures, scars at corner of the mouth 

(Cheilosis) 

  

3.  Beef tongue   

4.  Paleness of the tongue    

Skin    

1.  Eczema; lesions   

2.  Skin changes/rashes    

3.  Skin desquamation    

4.  Bilateral edema   

5.  Paleness of palms    
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PART D: VACCINATION STATUS  

See the clinic card for vaccination status 

 

S/N 

 

VACCINE 

Administration status  

As scheduled  Missed 

once 

Missed 

twice 

Missed 

thrice 

Missed more 

than thrice 

1.  BCG      

2.  Polio      

3.  DPT-Hep B 

Hib 

     

4.  Pneumococcal      

5.  Rota       

6.  Measles       

7.  Vitamin A      

ANTIHELMINTHES 

8.  Mebendazole       

 

PART D: ANTHROPOMETRIC MEASUREMENT AND HEMOGLOBIN 

CONCENTRATION  

Age (in months) Weight (kg) Length(cm) Hemoglobin level (g/dL) 
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Appendix IV: Questionnaire for nurses 

Questionnaire ID NO____ 

A. DEMOGRAPHIC CHARACTERISTICS 

Answer the following questions by putting a tick in the box with the correct answer.   

1. Age______ 

2. Gender 

A. Male    [      ]      B. Female [      ]  

3. Working experience 

A. Less than 1 year [      ]      B. 1 – 4 years [      ]      C. 4 – 7 years [      ] 

D. 7 – 10 years [     ]      E. More than 10 years [     ] 

4. Education professional level  

A. Nursing officer [   ]   B. Assistant nursing officer [   ]  C. Enrolled nurse [      ] 

B. KNOWLEDGE ON ASSESSMENT OF NUTRITION STATUS  

Knowledge of clinical assessment of nutrition status  

5. Have you received training in the management of malnutrition? 

A. Yes [     ]      B. No [     ]  

6. Do you know different methods of assessing the nutrition status of a child? 

A. Yes [     ]      B. No [     ] 

7. If your answer is YES to question 6 above how many methods which may be used to 

assess nutrition status to a child? 

A. Two [     ]      B. One [     ]      C. Three [     ]      D. Four [     ] 

8. Do you know the meaning of malnutrition?  

A. Yes [      ]      B. No  [      ] 

9. If your answer is YES to question 8 above explain the meaning of malnutrition on 

_________________________________________________________________ 

10. Do you know the types of malnutrition? 

A. Yes [      ]      B. No  [      ] 

11. Do you know the meaning of kwashiorkor? 

A. Yes [     ]      B. No [     ]  

12. If your answer is YES to question 11 above which of the following statements explain 

the meaning of kwashiorkor?   

A. A common skin infection in malnourished children [      ]  

B. A type of malnutrition where the child is very thin and lacks fat [      ]  
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C. A type of malnutrition where the child has a puffy moon face and thin hair [   ] 

13. Do you know the meaning of marasmus? 

A. Yes [     ]      B. No [     ] 

14. If your answer is YES to question 13 above which of the following statements explain 

the meaning of marasmus? 

A. A type of malnutrition where the child has a puffy moon face and thin hair [   ] 

B. A common skin infection in malnourished children [      ]  

C. A type of malnutrition where the child is very thin and lacks fat [      ]  

15. A child is said to have severe acute malnutrition (SAM) when he/she has which of the 

following clinical features? 

A. Edema of both feet, severe wasting or MUAC of less than < 11.5 cm [      ] 

B. Edema of both feet, severe underweight or MUAC of more than 11.5 cm [   ] 

C. Abdominal distention, severe wasting or MUAC of less than < 11.5 cm [      ] 

D. I don‘t know [     ] 

16. The following describes the meaning of paleness 

A. A sign of anemia [      ]      B. A sign of local infection [      ] 

C. A sign of severe wasting [      ]      D. I don‘t know [     ] 

17. A child with anemia needs which of the following nutrients: 

A. Vitamin A [      ]      B. Iron [      ]      C. Glucose [      ]      D. I don‘t know [  ] 

Knowledge of anthropometric measurements and indices 

18. Do you know anthropometric measurements used to assess growth in children? 

A. Yes [      ]      B. No  [      ]  

19. Do you know the meaning of underweight? 

A. Yes [      ]      B. No  [      ] 

20. If your answer is YES to question 19 above which of the following statement describes 

underweight 

A. Low height for age of the child compared to the standard child of the same age [     

] 

B. Low weight for the height of the child compared to the standard child of the same 

height [     ] 

C. Low weight for the age of the child compared to the standard child of the same age 

[     ] 

21. Do you know the meaning of wasting? 
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A. Yes [      ]      B. No  [      ] 

22. If your answer is YES to question 21 above which of the following statement describes 

under wasting?  

A. Low weight for the height of the child compared to the standard child of the same 

height [     ] 

B. Low height for the age of the child compared to the standard child of the same age [     

] 

C. Low weight for the age of the child compared to the standard child of the same age 

[     ] 

23. Do you know the meaning of stunting? 

A. Yes [      ]      B. No  [      ] 

24. If your answer is YES to question 23 above which of the following statement describes 

under stunting?  

A. Low weight for the height of the child compared to the standard child of the same 

height [     ] 

B. Low weight for the age of the child compared to the standard child of the same age 

[     ] 

C. Low height for the age of the child compared to the standard child of the same age [     

] 

25. Which of the following anthropometric indices used to measure underweight?  

A. Weight-for-age [      ]      B. Weight-for-height/length [      ]      C. Height-for-age [      

] 

B. I don‘t know    [      ]  

26. Which of the following anthropometric indices are used to measure wasting?  

A. Weight-for-age [      ]      B. Weight-for-height/length [      ]      C. Height-for-age [      

] 

B. I don‘t know   [      ]  

 

27. Which of the following anthropometric indices are used to measure stunting?  

A. Weight-for-age [      ]      B. Weight-for-height/length [      ]      C. Height-for-age  [      

] 

B. I don‘t know     [      ] 

28. The cutoff value of between  – 2 SD and – 3 SD for weight-for-age indicate 
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A. Severe underweight [      ]      B. Moderate underweight [      ]      C. I don‘t know [      

] 

29. The cutoff value of below – 3 SD height/length-for- age indicates 

A. Severe wasting [      ]      B. Moderate wasting [      ]      C. I don‘t know [      ] 

30. The cutoff value of below – 1 SD for weight-for-height/length indicate 

A. Normal [      ]      B. Severe wasting [      ]      C. Moderate wasting [      ] 

D. I don‘t know [      ] 

31. MUAC is used to measure which of the following form of nutrition? 

A. Stunting [      ]      B. Underweight [      ]      C. Wasting [      ]      D. I don‘t know [      

] 

32. How many colors found in MUAC tape used for interpretation of malnutrition? 

A. Two colors [     ]      B. Four colors [     ]      C. Three colors [     ] 

33. Which of the following set of colors found in MUAC tape used for interpretation of 

malnutrition? 

A. Blue, red and yellow [     ]      Green, yellow and red [     ]      Red, gray and yellow 

[     ] 

34. Which of the following is the cut off value for MUAC? 

A. <14.5cm [      ]      B. <11.5cm [      ]      C. <13.5cm [      ]      D. I don‘t know [      ] 

35. Mid-upper arm circumference of less than 11.5 cm indicates 

A. Normal [      ]      B. Moderate underweight [      ]      C. Severe stunting [      ] 

C. Severe wasting [      ]      D. I don‘t know [      ]  

36. Mid-upper arm circumference of more than 12.5 cm indicates 

A. Normal [      ]      B. Severe wasting [      ]      C. Moderate wasting [      ] 

D. Severe stunting [      ]      E. I don‘t know [      ]  

37. Mid-upper arm circumference of between 11.5 cm – 12.5 cm indicates 

A. Normal [      ]      B. Severe underweight [      ]      C. Moderate wasting [      ] 

D. Severe stunting [      ]      E. I don‘t know [      ]  

Knowledge of the road-to-health card (RTHC) 

38. Do you know why clinic card is used in RCH (reproductive and child health) clinics? 

A. Yes [      ]      B. No  [      ] 

39. If your answer is yes to question 38 above explain 

_________________________________________________________________ 

40. When a plotted weight line in the clinic card is within red color it means: 

A. Weight gain is normal and good [      ]      B. Excess weight gain  [      ] 
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C. Weight gain is poor [      ]      D. I don‘t know [      ] 

41. When a plotted weight line in the clinic card is above red color but within grey color it 

means: 

A. Weight gain is normal and good [      ]      B. Weight gain is inadequate [      ] 

C. Weight gain is poor [      ]      D. I don‘t know [      ] 

42. When a plotted weight line on the clinic card is within grey color health care worker 

should 

A. Advise the care giver [      ]  

B. The child should consult a Doctor within the health facility [      ] 

C. The child should be given a referral consult a Doctor within the health facility [      ] 

D. I don‘t know [      ]  

43. Do you know the anthropometric index which is included in the clinic card 

A. Yes [      ]      B. No [      ]      C. I don‘t know [      ] 

44. If your answer is yes to question 43 above mention 

_________________________________________________________________ 

45. Which form of malnutrition is assessed by using clinic card 

A. Wasting [      ]      B. Stunting [      ]      C. Underweight [      ]      D. I don‘t know [      

]  

46. How often should a child‘s weight be measured? 

A. On every visit [      ]      B. When the child is sick [      ]      C. On interval visits 

D. Not measured 

 

47. How often should a child‘s length/height be measured? 

A. On every visit [      ]      B. When the child is sick [      ]      C. On interval visits 

D. Not measured 

48. How often should a child‘s MUAC be measured? 

B. On every visit [      ]      B. When the child is sick [      ]      C. On interval visits 

E. Not measured [     ] 

C. PRACTICE ON ASSESSMENT OF NUTRITION STATUS  

Practice on clinical assessment of nutrition 

49. What will you do in order to determine the presence of edema in a child with 

malnutrition  

A. I will look for swelling on the knee [      ] 

B. I will apply normal thumb pressure on both feet for three seconds [      ] 
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C. I don‗t know [      ] 

50. Before assessing visible severe wasting to a child you are supposed to do which of the 

following first 

A. I will ask the mother to remove all of the child‘s clothing [      ] 

B. No need for removing the child‘s clothes because wasting may be assessed even if 

the child has clothes [      ]      C. I don‘t know [      ] 

51. When assessing wasting to a child, which of the following areas will you assess? 

A. Eyes [     ]      B.  Soles of the feet [     ]      C. Buttocks [     ]      D. I don‘t know [     

]       

52. When assessing anemia to a child, which of the following areas will you assess? 

A. Conjunctiva of the eyes [     ]      B. Skin [     ]      C. Neck [     ]      C. I don‘t know 

[     ] 

53. When assessing vitamin A deficiency to a child, which of the following areas will you 

assess? 

A. Eyes [     ]      B.  Soles of the feet [     ]      C. Buttocks [     ]      D. I don‘t know [     

]       

 

Practice on anthropometric measurements and indices 

54. When measuring children‘s weight you will use Salter scale for children of which age 

A. Six months [     ]      B. One year [     ]      C. Below two years [     ] 

D. Above two years [     ] 

55. Do you always measure height/length to children who attend your clinic? 

A. Yes [      ] B. No [      ] 

56. If your answer to question 37 above is no give reason(s) why you don‘t measure height 

or length to children who attend your clinic 

_________________________________________________________________ 

57. Which of the following measuring instruments will you use for measuring 

height/length for children below two years 

A. Measuring board [     ]      B. Tape measure [     ]      C. Stadiometer [     ] 

D. I don‘t know [     ] 

58. Which of the following measuring instruments will you use for measuring 

height/length for children below two years 

A. Measuring board [     ]      B. Tape measure [     ]      C. Stadiometer [     ] 

D. I don‘t know [     ] 
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59. Do you always measure mid upper arm circumference to children who attend your 

clinic? 

A. Yes [      ] B. No [      ] 

60. If your answer to question 38 above is no give reason(s) why you don‘t measure mid 

upper arm circumference to children who attend your clinic 

_________________________________________________________________ 

61. When you want to measure MUAC which of the following will you do first? 

A. Mark the midpoint of the child‘s arm [      ] 

B. Hold the large end of the strap against the arm at the midpoint of the arm [    ] 

C. Put the other end of the strap around the child‘s arm [      ] 

D. Find the mid-point of the child‘s upper arm between the shoulder and elbow[  

E. Pull both ends until the strap fits closely [      ] 

F. Mark and note the measurement and color [      ]  

62. When you want to measure MUAC which of the following will be your second step? 

A. Find the mid-point of the child‘s upper arm between the shoulder and elbow [] 

B. Hold the large end of the strap against the arm at the midpoint of the arm [    ] 

C. Put the other end of the strap around the child‘s arm [      ] 

D. Pull both ends until the strap fits closely [      ] 

E. Mark the midpoint of the child‘s arm [      ] 

F. Mark and note the measurement and color [      ]  

63. When you want to measure MUAC which of the following will be your third step? 

A. Put the other end of the strap around the child‘s arm [      ] 

B. Find the mid-point of the child‘s upper arm between the shoulder and elbow 

[      ] 

C. Hold the large end of the strap against the arm at the midpoint of the arm [    ] 

D. Pull both ends until the strap fits closely [      ] 

E. Mark the midpoint of the child‘s arm [      ] 

F. Mark and note the measurement and color [     ]       

64. In your opinion do you agree on the addition of the length/height measurements on the 

road to health cards? 

A. I strongly disagree [     ]      B. I disagree [     ]      C. No opinion or uncertain 

[     ] 

D. I agree [     ]      E. I strongly agree [     ] 



98 

65. In your opinion do you agree on the addition of the MUAC measurements on the clinic 

cards? 

A. I strongly disagree [     ]      B. I disagree [     ]      C. No opinion or uncertain 

[      ] 

D. I agree [     ]      E. Strongly agree [     ] 
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Appendix V: Facility observation checklist 

FACILITY OBSERVATION CHECKLIST 

Checklist No________ 

Facility name_____________________________________ Date of visit______________ 

 

FACILITY STAFF  

Number of health care providers (nurses) _________ 

S/N Education professional level  No of health care providers 

1.  Nursing officer  

2.  Assistant nursing officer  

3.  Enrolled nurses  

 

A. MEDICINES AND VACCINES  

Ask to be shown the main location in the facility where medicines and other supplies are 

stored. Observe if each of the following medicines and vaccines is available in the facility 

today.  

IF AVAILABLE, 

CHECK TO SEE IF AT 

LEAST ONE IS VALID 

(NOT EXPIRED, VVM 

CHANGED< NOT 

FROZEN) 

OBSERVED 

AVAILABLE  

NOT OBSERVED 

At least 

one 

valid  

Available 

not valid  

Reported 

available 

but not 

seen 

Not 

available 

today  

Never 

available  

1.  Iron tablets      

2.  Mebendazole      

3.  DPT+HepB+HiB       

4.  Polio       

5.  BCG       

6.  Pneumococcal      

7.  Vitamin A      

8.  Rotavirus      

9.  Measles      

10.  Does this facility 

routinely store any 

vaccines, or are all its 

vaccines either 

picked up from 

another facility or 

delivered when 

services are being 

provided? 

Yes  

 

 

No  

Remarks  

11.  Does the facility have 

a refrigerator for 

keeping vaccines? 

Yes  

No  
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B. CHILD GROWTH MONITORING SERVICES 

Ask to be shown the main location where growth monitoring services are provided in the 

facility. Find the person who is responsible for growth monitoring services in the facility 

introduce yourself, explain the purpose of the study and ask the following questions. 

1.  Do you have any guidelines for growth monitoring available 

in this service area today? 

 

Yes                 No                                             

2.  Observe the guidelines for growth monitoring? Available                       

Not available 

Observe if the 

following 

items are 

available in 

this service 

area and are 

functioning 

AVAILABLE FUNCTIONING 

OBSERVED 

AND 

AVAILABLE 

REPORTED 

NOT SEEN 

NOT 

AVAILABLE 

YES  NO  REMAR

KS 

1.  Infant 

weighing 

scale 

      

2.  Salter scale       

3.  Height/len

gth board 

      

4.  Stadiomete

r 

      

5.  Mid-upper 

arm 

circumfere

nce 

(MUAC) 

tapes for 

children 6-

59 months 

      

6.  Growth 

charts 

      

7.  RCH cards 

(RCH1 - 

CHILD) 

      

8.  Protocol/al

gorithms/g

uideline for 

managing 

malnutritio

n 

      

9.  Hemoglobi

n machine  
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Appendix VI: Consent form for the caretaker (mother) English version 

THE UNIVERSITY OF DODOMA 

SCHOOL OF NURSING AND PUBLIC HEALTH 

P. O BOX 395 DODOMA TANZANIA 

TELEPHONE: +255-26 230009 

FAX: +255-26 230009 

E-mail healths@udom.ac.tz 

Website address: www.udom.ac.tz 

 

ID NO 

 

CONSENT TO PARTICIPATE IN A RESEARCH STUDY  

TITLE: Comprehensive nutrition assessment, prevalence, and predictors of malnutrition 

among children aging below five years: A case of Chamwino District- Dodoma region. 

PRINCIPAL INVESTIGATOR:  CHILIMO MSAFIRI, a master‘s student at the 

University of Dodoma pursuing Master of Science in Pediatric Nursing. 

PURPOSE: To assess prevalence and predictors of malnutrition through 

comprehensiveness of nutritional assessment among children aging below five years in 

Chamwino district, Dodoma region. 

SPONSOR: Private 

PROCEDURE: This study requires you to answer some basic questions which aimed at 

assessing your social economic status as a caregiver and your child‘s feeding history, 

anthropometric measurements and general health status. Also in this study blood sample 

from the fingertip of your child will be taken for the purpose of determining hemoglobin 

concentration. 

RISK: The study will not harm you and your child in any way except that your child may 

have some discomfort related to the procedure for blood sample collection from the 

fingertip. 

BENEFITS: The results from this study will help to emphasize the significance of 

comprehensive nutrition assessment to children below five years attending reproductive 

and child health clinics.  

   

mailto:healths@udom.ac.tz
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CONFIDENTIALITY: All information will be anonymous and this will be maintained by 

the use of codes and no names will ask or required.  

COMPENSATION:  There will be compensation for your time and participation. You 

will be given the results of hemoglobin concentration for your child. If your child will be 

anemic or have any other health problems, appropriate advice and counseling will be 

initiated. 

THE RIGHT TO PARTICIPATE/REFUSE PARTICIPATION 

You are free to decide whether to participate or not in this study. Participation in the study 

is voluntary and you have the right to refuse to participate or withdraw from the study at 

any time without any adverse outcomes that you are, otherwise entitled to.  

QUESTIONS: In case you have any questions please feel free to contact 

1. Chilimo Msafiri, University of Dodoma, School of Nursing and Public Health, 

P. O BOX 395, Dodoma. Tel: 0718500821 

2. The Dean, University of Dodoma, School of Nursing and Public Health,  

P. O BOX 395, Dodoma. 

CONSENT: I have read and understood this consent form, I have no further questions and 

understand that by signing this form below I am agreeing to participate in this study. I 

consent voluntarily to my child‘s participation as a subject in this study and understand that 

I have the right to withdraw my child from the research at any time I have signed this form. 

By signing this form I agree to participate in this study. 

Parent /guardian signature ______________________________Date_____________ 

PI Signature ________________________________Date______________________ 
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Appendix VII: Consent form for the caretaker (mother) Swahili version 

 

CHUO KIKUU CHA DODOMA 

SHULE YA UUGUZI NA AFYA YA UMMA 

S. L. P 395 DODOMA TANZANIA 

SIMU: +255-26 230009 

FAKSI: +255-26 230009 

Barua pepe: healths@udom.ac.tz 

Tovutu: www.udom.ac.tz 

 

NAMBA YA UTAFITI 

 

RIDHAA YA KUSHIRIKI KWENYE UTAFITI 

KICHWA CHA HABARI CHA UTAFITI:Tathmini ya lishe kwa kina, kiwango na 

viasababishi vya utapiamlo kati ya watoto wenye umri chini ya miaka mitano katika wilaya 

ya Chamwino mkoa wa Dodoma. 

MTAFITI MKUU:  CHILIMO MSAFIRI, mwanafunzi wa Chuo Kikuu Cha Dodoma 

anayesoma shahada ya pili ya uuguzi wa watoto. 

KUSUDI LA UTAFITI: Kutathmini hali ya lishe kwa kina, kiwango na viasababishi vya 

utapiamlo kati ya watoto wenye umri chini ya miaka mitano katika wilaya ya Chamwino 

mkoa wa Dodoma. 

MDHAMINI WA MTAFITI: BINAFSI 

UTARATIBU: Utafiti huu utakuhitaji kujibu baadhi ya maswali ya msingi yenye lengo la 

kutathmini hali yako ya kiuchumi kama mzazi au mlezi pia na baadhi ya maswali 

yanayohusu historia ya ulishwaji wa mtoto wako, na kichukuliwa vipimo vya urefu, uzito 

na mzingo wa mkono wa juu pamoja na kuchunguzwa kwa afya yake kwa ujumla. Pia 

katika utafiti huu kipimo cha damu ya kidole kitachukuli kutoka kwa mtoto kwa lengo la 

kujua uwingi wa damu aliokuwanao mtoto. 

MADHARA: Utafiti huu hauna madhara kwako na kwa mtoto, isipokuwa mtoto ataweza 

kujisikia maumivu madogo wakati wa kutoa damu ya vipimo.  

FAIDA: Matokeo ya utafiti huu yanaweza kusaidia kusisitiza umuhimu wa uchunguzi wa 

kina wa utapiamlo kwa watoto wenye umri chini ya miaka mitano wanao hudhuria kliniki 

za afya ya uzazi na watoto.  
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USIRI: Taarifa za mama na za mtoto zitakuwa ni siri. Majibu ya utafiti huu hasa ya 

uwingi wa damu wa mtoto yatatolewa kwa mzazi au mlezi wa mtoto  na pia kwa daktari na 

wauguzi watakaokuwa wanashughulika na kutoa huduma katika zahanati. 

FIDIA:  Kutakuwa na fidia kidogo kwa mtoto kwa ajili ya ushiriki wa mama na mtoto. 

Kama majibu ya kipimo cha damu yataoneysha wingi wadamu ulio chini ya kiwango 

kinacho hitajika mtoto atapewa ushauri sahihi. 

HAKI YA KUSHIRIKI AU KUTOSHIRIKI KWENYE UTAFITI 

Una uhuru wa kushiriki au kutoshiriki kwenye utafiti. Ushiriki kwenye utafiti huu ni wa 

hiyari na unahaki ya kukataa kushiriki au kujitoa kwenye utafiti wakati wowote bila 

kuadhiri upewaji wa huduma nyingine kwenye zahanati. 

MASWALI: Kama utakuwa na maswali yeyote una huru kuwasiliana na wafuatao 

1. Chilimo Msafiri, Chuo Kikuu cha Dodoma, Shule ya Uuguzi na Afya ya Umma  

S. L. P 395, Dodoma. Simu: 0718500821 au 0762950388 

2. Mkuu wa Shule ya Uuguzi na Afya ya Umma, Chuo Kikuu cha Dodoma, Shule ya 

Uuguzi na Afya ya Umma 

S. L. P 395, Dodoma. 

RIDHAA YA KUSHIRIKI: Nimesoma/nimesomewa /nimeelezewa kuhusu utafiti huu na 

nimeelewa. Kwa ridhaa yangu mwenyewe nimekubali mimi (mama) wa mtoto pamoja na 

mwanangu kushiriki katika utafiti huu. Kwa kutia sahihi kwenye fomu hii ya ridhaa 

nimekubali kushiriki katika utafiti huu. 

Sahihi ya mzazi/mlezi _____________________________Tarehe _______________ 

Sahihi ya mtafiti ______________________________Tarehe___________________ 
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Appendix VIII: Consent for nurses 

THE UNIVERSITY OF DODOMA 

SCHOOL OF NURSING AND PUBLIC HEALTH 

P. O BOX 395 DODOMA TANZANIA 

TELEPHONE: +255-26 230009 

FAX: +255-26 230009 

E-mail healths@udom.ac.tz 

Website address: www.udom.ac.tz 

 

ID NO 

 

CONSENT TO PARTICIPATE IN A RESEARCH STUDY  

TITLE: Comprehensive nutrition assessment, prevalence, and predictors of malnutrition 

among children aging below five years: A case of Chamwino District- Dodoma region. 

PRINCIPAL INVESTIGATOR:  CHILIMO MSAFIRI, a master‘s student at the 

University of Dodoma pursuing Master of Science in Pediatric Nursing  

PURPOSE: To assess prevalence and predictors of malnutrition through 

comprehensiveness of nutritional assessment among children aging below five years in 

Chamwino district, Dodoma region 

SPONSOR: Private 

PROCEDURE: This study requires you to answer some basic questions related to your 

demographic status, your knowledge and practice of comprehensive nutrition assessment  

RISK: The study will not harm you in any. 

BENEFITS: The results from this study will help to emphasize the significance of 

comprehensive nutrition assessment to children below five years attending reproductive 

and child health clinics 

CONFIDENTIALITY: All information will be anonymous and this will be maintained by 

the use of codes and no names will ask or required. 

COMPENSATION:  There will be compensation for your time and participation. 

THE RIGHT TO PARTICIPATE/REFUSE PARTICIPATION 

You are free to decide whether to participate or not in this study. You have the right to 

refuse to participate or withdraw from the study at any time. 

QUESTIONS: In case you have any questions please feel free to contact 
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1. Chilimo Msafiri, University of Dodoma, School of Nursing and Public Health, 

P. O BOX 395, Dodoma. Tel: 0718500821 or 0762950388 

2. The Dean, University of Dodoma, School of Nursing and Public Health,  

P. O BOX 395, Dodoma. 

CONSENT: I have read and understood this consent form, I have no further questions and 

understand that by signing this form below I am agreeing to participate in this study. By 

signing this form I agree to participate in this study. 

Parent /guardian signature ______________________________Date_____________ 

PI Signature ________________________________Date______________________ 
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Appendix IX: Research report response to examiners’ comments 

Examiners’ comments Candidate’s response/ 

corrections 

Location /page  

Explain in detail how study 

participants were  randomly 

selected 

Random selection of study 

participants explained in 

detail  

 

Pg 20 

Explain how did you control 

selection bias  

Control of selection bias 

explained  

 

Pg 20-21 

Explain the reasons for your 

inclusion and exclusion criteria 

on the selection of your 

participants 

Inclusion and exclusion 

criteria explained 

according to supervisors‘ 

comment 

 

Pg 21 

Give reason(s) why did you use 

an American questionnaire  

The reasons for using 

American questionnaire 

explained  

 

Pg 21 

Indicate the qualifications of 

your research assistants 

Qualifications of research 

assistants indicated  

 

Pg 22 

Verify whether a tool for 

knowledge was validated  

Validity for the tool used 

to assess knowledge 

indicated  

 

Pg 27 

Indicate the time used for 

interviewing the mother and 

the nurse 

Time used for 

interviewing the mother 

and the nurse indicated  

 

Pg 22 

Be clear how you pre-test your 

questionnaires  

Pre-testing clearly 

explained according to 

supervisors‘ comment 

 

Pg 25-26 
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On ethical issues indicate how 

you gave information on 

hemoglobin (Hb) measurement 

to the mother especially on the 

procedure used to take a 

sample from the children 

Information regarding 

how the procedure for 

taking a blood sample 

from the children added 

 

Pg 29-30 

On ethical consideration add on 

how you approach the nurses  

Ethical consideration on 

the way nurses 

approached added  

 

Pg 30 

Re-check the breastfeeding 

variable on the predictors of 

malnutrition. Data and 

conclusion should be revised 

according to breastfeeding as a 

risk factor or not. If possible 

remove the variable  

The breastfeeding variable 

re-checked and removed 

according to the 

supervisor‘s comments 

 

Pg 37, Pg 40, Pg 

42, Pg 45, Pg 47, 

Pg 50 

The sentence “rich mothers 

are better than poor mother” 

should be modified 

The sentence “rich 

mothers are better than 

poor mother” modified 

 

Pg 58 

On limitation add the under-

reporting or over-reporting 

especially on some of the 

information from the mother  

Information regarding 

limitation from mothers‘ 

information added  

 

Pg 66 
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Appendix X: Ethical clearance 
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Appendix XII: Introduction letter 
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Appendix XIII: Research permit letter I 
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Appendix XIIII: Research permit letter II 

 

 

 

 


