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ABSTRACT 
alnutrition in children is an 

important public health issue 

especially for developing countries 

like Nigeria. Weight-for-height (wasting), 

height-for-age (stunting) and weight-for-age 

(underweight) are three important 

parameters for assessing nutritional status in 

children. Malnutrition is estimated to 

contribute directly or indirectly to more than 

33% of all child deaths globally. The aim of the 

study is to  identify the prevalence of 

malnutrition in under five children, To 

develop a model that predict the prevalence 

of malnutrition in children of under five years, 

and To test the suitability of the model. A 

well-structured questionnaire was used to 

collect data from mothers and their children 

at Miri primary health care Centre at Bauchi. 

The software packaged that has been used to 

process data is SPSS version 21. the test of 

independence between the dependent 

variable (nutrition) and independent variable 

(age, sex, occupation of the father, occupation 

of mother, education status of the father, 
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Introduction: 
Background of the study 

Malnutrition in children is an 

important public health issue 

especially for developing 

countries like Nigeria. 

Weight-for-height (wasting), 

height-for-age (stunting) and 

weight-for-age 

(underweight) are three 

important parameters for 

assessing nutritional status in 

children. Malnutrition is 

estimated to contribute 

directly or indirectly to more 

than 33% of all child deaths 

globally (WHO 2016). 

Wasting implies that children 

are too thin for height, 

stunting indicates that 

children are too short for age 

while underweight means 

children are too thin for age. 

Malnutrition during 

childhood is the outcome of 

insufficient nutrient content, 
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education status of the mother, age of the mother, types of breast feeding, 

immunization status, size of the households and birth order) was performed to 

verify whether they are statistically significant or not at 5% level of significance 

to the nutrition status of under-five children. A modified cox proportional hazard 

model containing all the predictor variable was fitted it was found that 

52(28.4%) are stunted, 65(35.5%) are wasted and 66(36.1%) are underweight 

The study shows that various socio-demographic and health service covariates 

are significant determinants of malnutrition. Accordingly, the finding of the study 

show that age, sex, source of drinking water, mothers age, education status of the 

parent, occupation of the parent, age of the mother, immunization status, breast 

feeding practice, family size and birth order of the child have statistically 

significant effect on the outcome of the nutritional status of children under-five 

years of age. Finally, it has been recommended that   access to education for both 

parent should be given due emphasis, and Children from mothers age range from 

15-25 years are at the higher risk of malnutrition. Thus, educating women about 

the adverse effect of early marriage is of paramount importance. 

 

Keyword: Malnutrition, Wasting, Stunting, Underweight and Children 

 

iarrhea and other infections, lack of sanitation, and low parental education 

(Birara et al. 2014, Tibilla 2007). Poor diets and disease are due to food 

insecurity, inadequate maternal and child care, and poor health services 

and environment (UNAC 1997). These factors cause measurable adverse effects 

on body function and clinical outcome (WHO 2009). This problem leads to most 

of the anthropometric deficits found among children under age 5 in the world’s 

least developed countries (WHO 1995). Despite existing interventions to address 

child malnutrition, it is still a major global public health problem (Akombi et al. 

2017). Child malnutrition is an underlying cause for almost half (45%) of child 

deaths, particularly in low socioeconomic communities of developing countries 

(Black et al. 2013). Globally in 2018, an estimated 149 million children under age 

5 were stunted and 49 million children were wasted (UNICEF 2019 ) 

Wasting is usually below 5% in poor countries and prevalence of stunting is 

between 5%-65% (WHO, 2016). According to the recent National Demographic 

and Health Survey (NDHS) in Nigeria, 37% of children under-five are stunted, 

18% are wasted and 29% are underweight (NDHS, 2015). In south east Nigeria, 

d 
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marasmus is the most common form of protein energy malnutrition (PEM). A 

study in India reported that prevalence of underweight, stunting, and wasting is 

60.4%, 55.4% and 43% respectively and is an indication of acute malnutrition in 

that population. Several factors have been associated with malnutrition such as 

Parental education, economic and nutritional characteristics, child feeding 

practices is important risk factors to severe underweight with children in 

developing countries. In Nigeria, a 10 year retrospective study in south east 

revealed that male children are more likely to be malnourished than female. 

Similarly, Yalew (2014) posited that sex of children is connected to malnutrition 

and prevalence of stunting was high among boys compared to girls. Similarly, a 

study in Uganda shows that male children are at increased risk of stunting. Yalew 

further shows that mothers with no formal education were 4 times more than 

mothers who had completed their primary education to have stunted children. A 

study in Maiduguri, Nigeria asserted that 80% of malnourished children were 

from low socioeconomic status. Lack of education especially among women is a 

strong determinant of malnutrition among children. The current national 

demographic and health survey in Nigeria shows that stunting is most common 

among children of less educated mothers (50%) and those from the poorest 

households (54%). 

Age of child is associated with malnutrition. In Uganda, children aged between 3-

24 months are at increase risks of suffering from acute malnutrition. Regional 

estimates of nutritional indices are usually not a reflection of the local estimate, 

hence, this study determine nutritional status of a selected population of under 

five children in Borgu Local Government of Niger state. This study will not only 

guide future studies, it will also provide a base line data for the local government. 

This will assist in planning nutritional support programs in the future.  

Malnutrition is one of the biggest health problems that the world currently faces 

and is associated with more than 41% of the deaths that occur annually in 

children from 6 to 24 months of age in developing countries which total 

approximately 2.3 million.  World Health Organization in 2001 reported that 54% 

of all childhood mortality was attributable, directly or indirectly, to malnutrition. 

Africa has a high prevalence of the different types of malnutrition, namely 

stunting, wasting and underweight. 
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Of the stunted 165 million children under 5 years in the world in 2011, 65 million 

were in Africa. Of the 53 million wasted children globally in 2011, 13.4 million 

were from Africa and of the 34  countries that accounted for 90% of global burden 

of malnutrition, 22 are in Africa (UNICEF; 2012, WHO; 2012, World Bank; 2012). 

Malnutrition contributes to nearly half of all deaths in children under 5years and 

is widespread in Asia and Africa. Between 2000 and 2016, stunting globally 

declined from 32.7% to 22.9%, and the number of children affected fell from 198 

million to 155 million. In 2006, abouttwo out of every four stunted children lived 

in South Asia and one in three in sub Saharan Africa (UNICEF; 2017, WHO; 2017, 

World Bank; 2017). 

Malnutrition is a medical condition which refers to deficiencies, excesses or 

imbalances in a person’s intake of energy and or nutrients. (WHO; 2016). 

Survival analysis is a branch of statistics for analysing the expected duration of 

time until one or more events happen, such as death in biological organisms and 

failure in mechanical systems it is often called as reliability theory or reliability 

analysis  

The problem of analysing survival data, which is also called failure time data 

or time-to-event data, arises in many applied fields, such as medicine, public 

health, epidemiology, engineering and economics. A common feature of such 

data is that they usually contain censored observations. Censored data arise 

when the event for an individual is only known to occur in a certain time 

period. The most popular type of censoring is right censoring when the 

observed time is shorter than the actual failure time. There are other types of 

censoring, such as left censoring and interval censoring. Our focus in this 

research is on the case of right censoring. 

Censoring In longitudinal studies is the exact survival time is only known for 

those individuals who show the event of interest during the follow-up period. For 

others (those who are disease free at the end of the observation period or those 

that were lost) all we can say is that they did not show the event of interest during 

the follow-up period. These individuals are called censored observations. An 

attractive feature of survival analysis is that we are able to include the data 

contributed by censored observations right up until they are removed from the 

risk set. The following terms are used in relation to censoring: 
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Right censoring: a subject is right censored if it is known that 

failure occurs some time after the recorded follow-up period. 

Left censoring: a subject is left censored it it is known that the 

failure occurs some time before the recorded follow-up period. For 

example, you conduct a study investigating factors influencing 

days to first oestrus in dairy cattle. You start observing your 

population (for argument’s sake) at 40 days after calving but find 

that several cows in the group have already had an oestrus event. 

These cows are said to be left censored at day 40. 

Interval censoring: a subject is interval censored if it is known that 

the event occurs between two times, but the exact time of failure 

is not known. In effect we say ‘I know that the event occurred 

between date A and date B: I know that the event occurred, but I 

don’t know exactly when.’ and in what time 

  

In ordinary survival analysis, we only have one set of covariate. However, in 

survival analysis with a malnutrition fraction, we may have sets of covariates 

or multivariate In survival analysis, the most frequently used quantities are 

survival function S(t), hazard function m(t), cumulative hazard function Λ(t) 

and probability density function f(t). The basic quantity employed to describe 

the time-to-event phenomena is the survival function, which is defined as 

 S(t) = Pr(T > t)                                                                                                                     (1.1) 

Where T is a continuous random variable with probability density function ( p.d.f 

) f(t) and cumulative distribution function ( c.d.f ) F(T) = Pr{ t˂ T), giving the 

probability that the event has occurred by duration t 

And the other three quantities can be derived from the survival function, survival 

models are usually modelled through one of these quantities. 

 

Statement of the Problem   

Despite all efforts undertaken both nationally and internationally, poor 

nutritional status is still a fundamental cause of disease and shortened life-span. 

Most people are aware that many factors are either directly or indirectly 

responsible for under nutrition, including insecure food supply, lack of basic 

education, inadequate health services, deteriorated environment, low income, 
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and inadequate empowerment. The factors contributing to malnutrition vary 

from community to community. Stunted, underweight, and wasted children have 

an increased risk of death from diarrhea, pneumonia, measles, and other 

infectious diseases.  

Thus to achieve this global target for 2025 in Nigeria, a situational analysis is 

required to determine how many children under age 5 are stunted and wasted 

and to assess key determinants of malnutrition in specific social and geographical 

locations (WHO 2018). This type of analysis will provide evidence for program 

intervention so that programmatic actions can be tailored to address the 

contextual needs in Nigeria 

 According to M. D. Sazedur Rahman et.al(2017) contributing factor of under 

five children  malnutrition, he only consider the family income, proper diet 

during pregnancy period, proper diet  maintain for children have negative 

significant effect on child malnutrition in Nigeria. While as an extension to his 

work, I want to consider the environmental factor and the child characteristics, 

in addition he used binary logistic for his analysis while am using proportional 

hazard so as to breach the gaps.   

 

AIM AND OBJECTIVES OF THE STUDY  

The aim of the study is to identify the factors that contribute to malnutrion, to 

provide possible solution, to develop a model that predict the prevalence and 

to test the suitability of the model. Through the following objectives 

• To identify the prevalence of malnutrition in under five children 

• To develop a model that predict the prevalence of malnutrition in 

children of under five years 

• To test the suitability of the model 

 

JUSTIFICATION OF THE STUDY   

This study will help the health systems to detect malnutrition at an early stage so 

that appropriate measures could be taken to address the factors related to 

malnutrition and designing relevant and timely interventions with the view to 

reduce the incidence of malnutrition in under-five children in the country.  

The result of the finding and determinations of the risk factors for the condition 

of malnutrition among under-five children may help the decision makers to 
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formulate appropriate policy and intervention guidelines aimed at combating 

these factors and improving the nutritional status of the under-five children in 

the Community.   

Institutions need to have among their resource materials, such a useful research 

product, which could be used to upgrade their knowledge about the factors 

influencing malnutrition in under five children and as a result create more room 

for further research.  

  

LITERATURE REVIEW 

Nutritional status refers to the state of nurture of an individual or a specific 

group. The term refers specific nutrient or to a class of nutrients and many apply 

to either nutritional deficiency or excess. Nutritional status of a community 

attempts to map out the magnitude and geographical distribution of malnutrition 

as a public health concern and to identify and analyse ecological causes that are 

directly or indirectly responsible for such a situation and formulation of 

guidelines for improving nutrition and health status.  

Malnutrition affects all groups with the general population but the problem is 

particularly significant among infants and young children worldwide. This is so 

because young children have increased nutritional needs for growth and 

development (Torun, 2006). Children under the age of five years are the most 

vulnerable and majority of those who are affected with malnutrition are in the 

developing world (Ashworth et al., 2004).  

Under nutrition is therefore a major threat to children’s chances of survival as it 

hinders their optimal health, growth and development. It also increases the risk 

of infant child morbidity and mortality, diminished cognitive and physical 

development and impacts on child’s future productivity in life (MOPHS, 2012). 

Dietary supplements represent an important source of essential nutrients since 

they often contain 100%, or more of the daily value, of one or more nutrients 

(Ervin, et. al., 2004; Radimer, et. al., 2004). Individuals can be broadly categorized 

into having optimal nutritional status, or being undernourished, over nourished, 

and malnourished.  It is important to realize that many other life style and 

environmental factors, in addition to nutrition, influence health and wellbeing, 

but nutrition is a major, modifiable and powerful factor in promoting health, 
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preventing and treating disease and improving quality of life (Hester, et. al., 

2002).  

Goudet et al. (2016) showed that the effect of micronutrient supplements on 

malnourished children does not show a strong positive impact in low and middle-

income countries. The African Union has established the New Partnership for 

Africa’s Development (NEPAD), whose objectives include reducing hunger as 

well as improving nutritional development 

Megha Mittal (2013) conducted a cross-sectional survey using both qualitative 

and quantitative data collection methods. The study involved interviews using a 

questionnaire for measurement of food nutrient intake, anthropometry 

observations of clinical signs of morbidities and assessment of their general 

knowledge, and awareness about health, nutrition and sanitation. The mean BMI 

of the women was found to be 21.12 (±3.7) kg/m² with 25% of them being 

underweight, and 16% being overweight or obese. The overall quality of food and 

nutrient intake was poor among all the food groups. Researcher felt that efforts 

are needed to improve diet quality and education for rural women so that they 

rise in economic status and are better nourished 

Pascual (1971) analysed the influence of social and cultural factors on food habits 

and cause of malnutrition. He discussed the importance of socio-cultural factors 

like customs, beliefs, food habits and traditions that affect the nutritional status. 

According to him it is unfortunate that psychological, social and cultural factors, 

which create barriers against the change in food habits, are not understood 

properly, while many studies only focussed on the impersonal aspects of 

nutrition and malnutrition. 

For the past two decades malnutrition has been the leading cause of morbidity 

and mortality in children below five years worldwide. 1 out of 3 (177 million) 

under five years children were found to be malnourished in 1990 (Torun & Chew, 

1994) and by 2002, 199 million children were still suffering from malnutrition 

(Zere & McIntyre, 2003). In 2004, 55% of child deaths worldwide resulted from 

under nutrition (Caulfield et al., 2004). Again malnutrition contributed to 2.2 

million deaths of children under five years old in 2008 (Black et al., 2008) and in 

2009 more than one third of all the children’s deaths worldwide were caused by 

under-nutrition as well (UNICEF, 2009). 
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Sheetal et.al., (2013) analysed the age specific caries rates and found that 

malnutrition affects the oral health and a poor oral health in turn, may lead to 

malnutrition. This interdependent relationship, establishes good nutritional 

health as promoting factor in good oral health, and vice versa. Malnutrition may 

alter the homeostasis, which can lead to disease progression of the oral cavity, 

and reduce the resistance to the microbial bio-film, as well as the capacity of 

tissue healing. It may even affect the development of the oral cavity.  

A study in Bangladesh showed that maternal pregnancy intentions are associated 

with child stunting, wasting, and being underweight. If this association is proved 

to be causal, preventing unwanted pregnancies may help to reduce the 

prevalence of childhood malnutrition in Bangladesh. An interesting study 

conducted in South India showed that maternal mental depression at the time of 

pregnancy or a low level of intelligence in mothers are significant factors of 

malnutrition in children. (Rahman MM, 2015)  

As childhood malnutrition is a persistent problem in almost all countries, 

governments are always working to eliminate it through the implementation of 

various programs. (Reddy et al,2019) 

When a child is overweight or obese, their cost of medical care increases 

significantly in the future. A study from Germany shows that for overweight 

children, their medical costs are ϵ27 higher than a child of normal weight, and for 

an obese child medical costs are ϵ62 higher.( Tebeje et al,2017) 

Goisis A., Martinson M., Sigle W.( 2019)In less developed and developing 

countries, it has been observed that wealthier families are more prone to being 

overweight than poor families because of their tendency to consume less 

nutritious, but expensive, fast food. On the other hand, in developed countries, 

migrant people who are relatively poor typically eat traditional, non-nutritious 

food, while affluent people choose healthy food. 

Reddy et al.2019 showed that Ethiopia is a low-income country that has been 

struggling with childhood malnutrition for a long time. The country has set a 

target to eliminate malnutrition by 2030. They have implemented policies 

including the National Nutrition Strategy 2005-06, and the National Nutrition 

Policy 2008 with this target in mind, but there is still a long way to go to achieve 

this objective.  
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Semba,2016 stated that the United Nation’s Programmes are concentrated on 

protein malnutrition. However, the problem of micronutrient deficiency, which 

is currently more acute, is not addressed by these measures. Through a 

systematic literature review 

Mohseni et al.(2017) showed that socioeconomic factors such as gender, a 

father’s occupation, and a mother’s education level play a significant role in the 

nutrition level of children in Iran. According to this article, malnutrition has a 

negative impact on the body due to the imbalance of energy and other nutrients. 

Many studies focus on economic and social environments and their inequality as 

the most important reasons for malnutrition. 

Zakaria et al.(2019) also reported that childhood malnutrition is positively 

correlated to birth order. This means that children with a higher birth order have 

a higher chance of being malnourished. 

(Babatunde; 2011). That educated mothers are better aware about the nutrition 

requirements of their children and by providing improved health care. This study 

also revealed that education plays an important role to improve knowledge of 

medical and health care particularly mothers’ education enhances more effective 

health care practices that increases their productivity and influence infant and 

child mortality. 

Yadav (1999) conducted a cross sectional survey among tribal children of Bihar 

to assess the nutritional status and dietary intake. The result of the study reveals 

that intake of protein was broadly in line with recommended dietary allowances 

(RDA). However, the average intake of energy and other nutrients was lower as 

compared to RDA. Calorie deficiency was 38% whereas protein deficiency was 

about 19%. In conclusion author stated that nutritional status and dietary intake 

of tribal children is very poor and urgent remedial measures are required. 

Willby and Werry (2012) in fully immunized children, suggesting that 

immunization not only helps to prevent specific disease of focus but also leads to 

overall improvements in health 

Mehta (2000) studied the socio-demographic factors, diet and health profile of 

320 elderly men and women of the three income groups of urban Baroda. 

Nutrient intake data of elderly men of all the income groups revealed lower 

consumption of carbohydrates, proteins, iron and beta-carotene, whereas fats 
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and vitamin C intakes were higher as compared to the RDA (p <0.05). The study 

reveals striking differences in diet, health and disease profile with advancing age.  

Labada (2014) research in baha Manado health centre that the age of the mother 

does not affect the nutritional status of the child.  

According to Parayato (2014) the older a person is the experience will increase 

so that he will increase his knowledge of an object . 

World health organization (WHO 2016) estimate that 50% of malnourishment is 

associated with infection cause by unsafe water and inadequate sanitation. 

 

CONCEPTUAL FRAME WORK 

The following diagram illustrates the independent and the dependent 

variables. In this study,  the factors responsible for malnutrition(age, sex, 

occupation of the father, occupation of mother, education status of the father, 

education status of the mother, age of the mother, types of breast feeding, 

immunization status, size of the households and birth order) will be 

considered to have or not responsible for malnutrition. 

The indicators of malnutrition are the independent variable while the factors 

responsible for malnutrition is the dependent variable 

            INDEPENDENT VARIABLE 

 

 

                                           

                                                                                  

                     DEPENDENT VARIABLE 

 

 

 

 

   

                                         

 

 

 

 

Age 

Sex 

Occupation of father 

Occupation of mother 

Education status of father 

Education status of mother 

Age of the mother 

Breast feeding 

Immunization status 

Marital status of mother 

House hold size 

Birth order 

MALNUTRITION 
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INDICATORS OF MALNUTRITION   

 Underweight  

A child is underweight when the weight is 15% to 20% below that normal for 

their age group. The child is underweight and undersize, while at the same time 

has relatively normal body proportions, weight-to-height ratios (Golden & 

Golden, 2000; Wittenberg, 2004). The underweight child is common and an 

important presentation of malnutrition, which is missed a lot of times. When a 

diet is insufficient in protein and/or energy there will be a slowing down of linear 

height, failure to gain weight or weight loss, and this is seen when the child is 

exposed to an acute food shortage. In the developing world, 129 million of 

children younger than five years are underweight and 10% are severely 

underweight.  Progress has been slow and Kenya could not meet the MDGs with 

the prevalence being (20.3%) in 2009, whereas it was (21.2%) in 2000 (KNBS, 

2010).  

 

Stunting  

This refers to reduced growth rate whereby height for age value is less than -2 

standard deviations of the WHO child Growth Standards median (WHO, 2014). 

In infants and children younger than five years stunting is a greater problem than 

underweight and wasting usually an indicator of nutritional deficiencies or 

illness that occurred during times of growth and development (Shetty, 2002; 

UNICEF, 2009c). Stunting is the first clinical sign of malnutrition and it affects 

about 195 million children younger than five years in the developing world and 

about one in three children in Africa (Piercecchi Marti et al., 2006). As of 2016 an 

estimated 25% children under 5years of age were stunted worldwide. More than 

90% of the worlds stunted children live in Africa and Asia, where respectively 

36% and 56% of children are affected (UNICEF and WHO, 2013).  

 

Wasting  

A child is moderately wasted when the weight for is less than –2 SD from the 

mean. If the child weight for height is less than 70% of the median and is equal to 

a standard deviation score of –3SD then the child is severally wasted (WHO, 

2014).. Moderate and severe wasting represents an acute form of malnutrition 

and children suffering from wasting are at a greater risk of dying (Williams, 
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2005).  In 2011, the proportion of children below the age of five years who were 

found to be wasted was about 52 million globally and 1 out of every 10 children  

in Africa (Liu et al., 2012). In Nigeria the prevalence of wasting is at 4% (KDHS, 

2016).  

 

Signs and symptoms  

Symptoms of malnutrition in children include; Slowing linear growth and Poor 

weight gain (Failure to grow at the expected rate, both in terms of weight and 

height), Behavioural changes (appearing unusually irritable, sluggish, anxiety, 

apathy, excessive crying, decreased social responsiveness and attention deficits), 

Changes in hair colour (Child’s hair appears dull brown in color, thin, sparse and 

easily pulled out), Skin changes (The skin becomes dry and flaky and hair may 

turn dry, dull and straw like in appearance), Decreased subcutaneous tissue (the 

most affected are the legs, arms, buttocks and face), Muscle wasting and lack of 

strength in the muscles, limbs may appear stick like, Swelling of the abdomen and 

legs. This is caused due to lack of vital nutrients (Black Re et al., 2008). These 

symptoms are seen in children with severe malnutrition. 

 

 Effects of malnutrition  

Malnutrition generally affects the entire body, interfering with almost all body 

systems and functions and resulting in reduced functional capacity and body 

energy requirements 

. Malnutrition impairs immune functions which may lead to presence of infection 

or liver dysfunction resulting in loss of appetite and fever. Low food intakes  on 

the other hand weakens muscles and this may cause pathological changes of the 

heart resulting in longer circulation time thus reduced heart rate, blood pressure 

or even stroke (Torun, 2006).  

 

RESEARCH GAP 

Considering the above table most researchers focus on child caring practice   and 

show less concern on child characteristic, environmental factor and socio-

demographic factors 

 

Data and Variable 

This study used a structured questionnaire where the data were collected from 

the respondent parents at  Miri PHC. SPSS version21 was used as statistical 
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package for analysis of the data. The data was collected on the nutritional status 

of children by measuring the height and weight of all the children under-five  

years of age which was used to calculate three anthropometrics indicators 

weight-for-age, height-for-age and weight-for-height. The nutritional status 

children was calculated using the new growth standards published by the World 

Health Organization (WHO) 2006 

Explanatory variables are variables that are expected to potentially 

affect/determine the response/independent variables. Child characteristics, 

environmental condition, child caring practice and mother’s characteristics are 

considered as the independent variable to develop the proportional hazard 

model (cox regression model). More generally, variables are listed in the 

following table. The data are analysed using SPSS package and the descriptive 

results are shown in the following tables. 

DEPENDENT VARIABLES CODE 

nutritional status of children under-

five years  

1=stunted 

2=wasted 

3=underweight 

 

INDEPENDENT VARIABLES CODE 

Age in months  1=0-11 

2=12-23 

3=24-35 

4=36-49 

Sex 1=male 

2=female 

Mode of delivery 1=normal delivery 

2=caesarean section 

Occupation of father 1=government work 

2=non-government 

Occupation of the mother 1=government work 

2=non-government 

Education status of the father 1=non formal 

2=primary 

3=secondary 
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4=tertiary 

 

Education status of the mother 1=non formal 

2=primary 

3=secondary 

4=tertiary 

Age of the mother in year 1=15-25 

2=26-35 

3=36-45 

4=46above 

Is the immunization status up to date 1=yes 

2=no 

How was the child feed in the first 6 

month of life 

1=exclusive breast feed 

2=mixed 

Marital status of the mother 1=single 

2=divorced 

3=monogamy 

4=polygamy 

Number of the member of the 

households  

1=1-9 

2=10-19 

3=20-29 

4=30above 

Birth order of the child 1=1-9 

2=10-19 

3=20above 

Mid arm circumference(MUAC) 1=1-11 

2=11.1-12.5 

3=12.6-13.5 

4=13.6above 

 

STATISTICAL MODEL 

PROPORTIONAL HAZARD MODEL DESCRIPTION 

m(t|x) =𝑚0(t)exp(β′x)                                                                                                     

(1.1)  
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where m(t|x) is the population hazard function given covariate x; 𝑚0(t) is the 

baseline hazard function (i.e. the hazard function condition on x = 0) and 

exp(β′x) is the multiplicative term with covariate x. In model (1.3),𝑚0(t) is 

usually unspecified. The proportional hazards model has been extensively 

studied and applied in survival analysis since its origination and it is even 

treated as the corner-stone of modern survival analysis. As we see from the 

proportional hazards model, it is simply assumed that the covariate effects act 

multiplicatively on the hazard function 

Note the infinite dimensional parameter 𝑚0(t). 

m0(t) is called the baseline hazard function, and reflects the 

underlying hazard for subjects with all covariates X1,...,Xp equal 

to 0 (i.e., the “reference group”). 

The general form is: m(t|X) = 𝑚0(t)exp(β1X1 + β2X2 + 

··· + βpXp) 

So when we substitute all of the Xj’s equal to 0, we get: 

m(t|X = 0) = 𝑚0(t)exp(β1 ∗ 0 + β2 ∗ 0 + ··· + βp ∗ 0) 

= 𝑚0(t) 

In the general case, we think of the i-th individual having a set of multivariates Xi 

= (X1i,X2i,...,Xpi), and we model their hazard rate as some multiple of the baseline 

hazard rate: 

𝑚𝑖(t) = m(t|Xi) = 𝑚0(t)exp(β1X1i + ··· + βpXpi)                                                        1.2) 

where X= 1 for treated and X= 0 for control. Then if we think of m1(t) as the 

hazard rate for the treated group, and 𝑚0(t) as the hazard for control, then we 

can write: 

𝑚1(t) = m(t|X = 1) = 𝑚0(t)exp(βX) 

= 𝑚0(t)exp(β)                                                            (1.3) 

   This implies that the ratio of the two hazards is a constant, eβ, which does NOT 

depend on time, t. In other words, the hazards of the two groups remain 

proportional over time. 
𝑚1(𝑡)

𝑚0(𝑡)
= ℮𝛽                                                                                                               (1.4) 

• eβ is referred to as the hazard ratio (HR) or relative risk (RR) 

• β is the log hazard ratio or log relative risk. 
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This applied to any types of X, as they are the (log) HR for one unit increase in the 

value of X. 

This means we can write the log of the hazard ratio for the i-th individual to the 

baseline as: 

𝑙𝑜𝑔 {
𝑚𝑖(𝑡)

𝑚0(𝑡)
} =  𝛽1𝑋1𝐼  + 𝛽2𝑋2𝑖 + ⋯ + 𝛽𝑝𝑋𝑝𝑖                                                       (1.5) 

One of the main advantages of the framework of the Cox Proportional Hazard 

model is that we can estimate the parameters β without having to estimate 𝑚0(t). 

And, we don’t have to assume that 𝑚0(t) follows an exponential model, or a 

Weibull model, or any other particular parametric model. 

This second part is what makes the model semiparametric. 

The Cox (1972) Proportional Hazards model  

m(t|X) = m0(t)exp(βX) 

is the most commonly used regression model for survival data. 

 

Modified Cox Proportional Hazards  models 

H(t|X) = ℎ0(t)eβˊX0X1X2x3 x4x5x6x7x9x10x11                                                                                       (1.6) 

Where xo is the hazard function depend on stunted, wasted and underweight  

Where H(t|X)  -  hazard function that depend on time t and and vector of 

covariates x 

ℎ0(t)- is the baseline hazard function (i.e. the hazard function condition on x = 0) 

ϵẞ is referred to as the hazard ratio (HR) or relative risk 

ẞ  is the log hazard ratio or log relative risk 

Here X is a vector of multivariate of interest, which may include: 

• x0 =nutritional status 

• x1= age 

• x1=sex,  

• x3=birth order 

• x4=types of birth etc) 

• x5 water supply, 

• x6= immunization, 

• x7 feeding hygiene of the child,  healthcare seeking) 
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• x8 education status of mother, 

• x9 age of mother 

• x10marital status of mother , 

• x11number of house hold member and working status) 

with x0 as the dependent variable while x1,x2,x3 ……..x11are the independent 

variable 

 

RESULT DISCUSSION 

Descriptive statistics 

Table 1 Nutritional status of children under-five years 

 

This table shows the nutritional status of children under- five years 52(28.4% 

)are stunted, 65(35.5%) are wasted and 66(36.1%) are underweight those  are 

the three anthropometrics indices for indicating malnutrition for under five 

children 

 

Table 2   frequency and percentage of the variables 

Variables                                                                    frequency percentage 

Age                                                                       0-11 84 45.9 

     12-23 78 42.6 

     24-35 17 9.3 

     36-47 4 2.2 

Sex                                                                       male  68  37.2 

     female 115 62.8 

Source of drinking water                                     pipeborne                                  84 45.9 

     Well treated 8 4.4 

     Well-untreated 87 47.5 

       Stream 4 2.2 

Indicator Frequency Percent 

 Stunted 52 28.4 

Wasted 65 35.5 

Underweight 66 36.1 

   

Total 183 100.0 
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Occupation of father                                            Government 16 8.7 

     Non-government 167 91.3 

Occupation of mother                                          Government 1 5 

     Non-government 182 99.5 

Education status father                                       Non-formal 82 44.8 

     Primary 24 13.1 

     Secondary  60 32.8 

     Tertiary  17 9.3 

Education status mother                                     Non-formal 119 65 

     Primary 37 20.2 

      Secondary  25 13.7 

     Tertiary  2 1.1 

Age of mother                                                      15-25 121 66.1 

      26-35 50 27.3 

     36-49 12 6.6 

Marital status of the mother                               Single 1 5 

     Monogamy 80 43.7 

     Polygamy 102 55.7 

Immunization status                                            yes 106 57.9 

                                                                            No 77 42.1 

Number of household member                           1-9 105 57.4 

                                                                            10-19 61 33.3 

                                                                            20-29 16 8.7 

                                                                            30above 1 5 

Birth order                                                          1-9 133 72.7 

                                                                            10-19 46 25.1 

                                                                            20above 4 2.2 

 

A Cross-tabulation of Nutritional status versus covariates 

Table 3 

 Variable Nutritional status of children under-five 

years 

Total 

stunted wasted Underweight 

AGE 0-11 19 

22.6% 

32 

38.1% 

33 

39.3% 

84 

100 

12-23 27 

(34.6% 

25 

32.1% 

26 

33.3 

78 

100 

24-35 4 

23.5% 

7 

41.2% 

32.3% 17 

36-49 2 

50% 

1 

25% 

1 

25% 

4 

100 
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SEX Male 16 

23.5% 

27 

39.7% 

25 

36.8% 

68 

100 

Female 36 

31.3% 

38 

33% 

41 

35.7% 

115 

100 

source of drinking water pipe borne 18 

21.4% 

31 

36.9% 

35 

41.7% 

84 

100 

well treated 4 

50% 

1 

12.5% 

337.5% 8 

100 

well untreated 27 

31% 

32 

36.8% 

28 

32.2% 

87 

100 

Stream 3 

75% 

1 

25% 

0 4 

100 

occupation of father government 2 

12.5% 

7 

43.75% 

7 

43.75% 

16 

100 

non government 50 

29.9% 

58 

34.8% 

59 

35.3% 

167 

100 

occupation of mother government 1 

100% 

0 0 1 

100 

non government 51 

28% 

65 

35.7% 

66 

36.3% 

182 

100 

education status of father non formal 25 

30.5% 

29 

35.4% 

28 

34.1% 

82 

100 

Primary 9 

37.5% 

10 

41.7% 

520.8% 24 

100 

Secondary 16 

26.7% 

18 

30% 

26 

43.3% 

60 

100 

Tertiary 2 

11.8 

8 

47.1% 

7 

41.2% 

17 

100 

education status of the mother non formal 36 

30.3% 

43 

36.1% 

40 

33.6% 

119 

100 

Primary 12 

32.4% 

13 

35.2% 

12 

32.4% 

37 

100 

Secondary 4 

16% 

7 

28% 

14 

56% 

25 

100 

Tertiary 0 2 

100 

0 2 

100 

age of the mother 15-25 34 

28.1% 

44 

36.4% 

43 

35.5% 

121 

100 

26-35 15 

30% 

18 

36% 

17 

37% 

50 

100 

36-49 3 

25% 

3 

25% 

6 

50% 

12 

100 

is the immunization status up to date Yes 25 

23.6% 

43 

40.6% 

38 

35.8% 

106 

100 

No 27 

35.1% 

22 

28.6% 

28 

36.3% 

77 

100 

exclusive breast 

feed 

6 

18.2% 

17 

51.5% 

10 

30.3% 

33 

100 
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how was the child feed in the first 6 month of 

life 

Mixed 25 

31.3% 

25 

31.3% 

30 

37.4% 

80 

100 

pre-dominantly 

breast feed 

21 

30% 

23 

32.9% 

26 

37.1% 

70 

100 

marital status of the mother Single 1 

100 

0 0 1 

100 

Monogamy 20 

25% 

31 

38.75% 

29 

37.1% 

80 

100 

Polygamy 31 

30.4% 

34 

33.3% 

37 

36.3% 

102 

100 

number of the household(mother, father, 

cowives, others, children) 

1-9 29 

27.6% 

38 

36.2% 

38 

36.2% 

105 

100 

10-19 18 

29.5% 

19 

31.1% 

24 

39.4% 

61 

100 

20-29 5 

31.25% 

8 

50% 

3 

18.75% 

16 

100 

30above 0 0 1 

100 

1 

100 

birth order of the child 1-9 36 

27.1% 

47 

35.3% 

50 

37.6% 

133 

100 

10-19 15 

32.6% 

18 

39.1% 

13 

28.3% 

46 

100 

20above 1 

25% 

0 3 

75% 

4 

100 

Mid  Upper Arm Circumference 1-11 37 46 49 132 

11.1-12.5 14 19 17 50 

12.6-13.5 1 0 0 1 

 

Table 3 present the descriptive statistics of the covariates considered in this 

study. As shown in the table, among those that have up to date immunization, are 

23.6% are stunted, 40.6% wasted and 35.8% are underweight 35.1% and those 

that do not have up to date 35.1% are stunted, 28.6% are wasted and 36.3% are 

underweight. 

Age range for age between  0-11, 22.65 % are stunted, 38.1% are wasted and 

39.3%, for  age 12-23   were 34.6% are stunted,32.1% are wasted and 33.3% are 

underweight 24-35% were 23.5% are stunted, 41.2% are wasted and 32.3% 

underweight and lastly 36-49 were 50% are stunted, 25% are wasted and 25% 

are underweight. 

Sex for the male 23.5% are stunted, 39.7% are wasted and 36.8% are 

underweight and for the female 31.3% are stunted, are wasted and 35.7% are 

underweight. 
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Source of drinking water pipe borne 21.4% are stunted, 36.9% are wasted and 

41.7% are underweight for well treated water 50% are stunted, 12.5% are 

wasted and 37.5% are underweight for well untreated water 31% are stunted, 

36.8% are wasted and 32.2% are underweight and lastly for those source of 

drinking water is stream 75% are stunted and 25% are wasted 

Occupation of the father those that are government worker were 12.5% are 

stunted, 43.75% are wasted and 43.75% are underweight while those that are 

non-government worker are 29.9% are stunted, 34.8% are wasted and 35.3% are 

underweight while for the occupation of the mother of those that are government 

workers 100% are stunted while those that are non-government workers   28% 

are stunted, 35.7% are wasted and 36.3% are underweight. 

Among those that have their immunization up to date 23.6% are stunted, 40.6 are 

wasted and 35.8% are underweight while those that do not have up to date 

immunization 35.1% are stunted, 28.6% are wasted and 36.3 are underweight. 

 Breast feeding practise of the children for those that practise exclusive breast 

feeding 18.2% are stunted, 51.5% are wasted and 30.3% are underweight, for 

those with mixed breast feeding 31.3% are stunted, 31.3% are wasted and 37.4% 

are underweight and lastly for those that pre-dominantly breast feed 30% are 

stunted, 32.9% are wasted and 37.1 are underweight. 

Among the mothers age range 15-25 28.1% are stunted, 36.4% are wasted and 

35.5% are underweight age range of 26-35 30% are stunted, 36% are wasted and 

34% are underweight lastly the age range36-49 were25% are stunted, 25% re 

wasted and 50% are underweight 

Among their marital status for single 100% stunted for the divorce none was for 

those monogamy 25% are stunted, 38.75% are wasted and 36.25% are 

underweight and lastly for polygamy 30.4% are stunted, 33.3% are wasted and 

36.3 are underweight 

The educational status of the mother for non-formal education 30.5% are 

stunted, 35.4% and 36.3% are underweight for the primary education 37.5% are 

stunted,41.7% are wasted and 20.8 are underweight for the secondary education 

26.7% are stunted, 30% are wasted and 43.3% are underweight and lastly for the 

tertiary education0.1% are stunted, 47.1% are wasted and 52.8 are underweight 

The educational status of the father for non-formal education 30.3% are stunted, 

36.1% and 33.6% are underweight for the primary education 32.4% are stunted, 
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35.2% are wasted and 32.4% are underweight for the secondary education 16% 

are stunted, 28% are wasted and 56% are underweight and lastly for the tertiary 

education 100% are wasted  

Member of the house holds 1-9 27.6 are stunted, 36.2 are wasted and 36.2 are 

underweight for 10-19 29.5 are stunted, 31.1% are wasted and 39.4% are 

underweight and lastly 20 and above 100% are underweight 

The birth order of the children 1-9 27.1 are stunted, 35.3% are wasted and 37.6% 

are underweight for 10-19 32.6% are stunted, 39.1% are wasted and 28.3% are 

underweight and lastly 20-29 25% are stunted and 75% are underweight. 

 

ANALYSIS OF THE RESULT 

Table 4 Omnibus Tests of Model Coefficients 

 Chi-square Df Sig. 

Step1step 

Block 

Model 

7.385 

7.385 

7.323 

12 

12 

12 

.831 

.831 

.836 

  

The overall model is statistically significant,Х2(12) = 7.385,p<0.05 

  

Table 5 Nutritional status of children under-five years 

 Observed N Expected N Residual 

Stunted 52 61.0 -9.0 

Wasted 65 61.0 4.0 

Underweight 66 61.0 5.0 

Total 183   

 

Test Statistics 

 Nutritional status of children under-five years 

Chi-Square 2.000a 

Df 2 

Asymp. Sig. .368 

 

The table above, test statistics provides the actual result of the chi-square 

goodness-of-fit test. We can see from this table that our test statistic is Х2(2) = 
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0.368,p>0.05 Therefore, we  reject the null hypothesis and conclude that the 

variable are  independent or are  significance 

 

MODIFIED COX PROPORTIONAL HAZARD MODEL RESULT 

Table 6  Wald’s test of significance of the predictor variables 
Variable B SE Wald D

f 

Sig. Exp(B

) 

95.0% CI for 

Exp(B) 

Lowe

r 

Uppe

r 

Initial  model 

SOURCEOFWATER 

 

.146 

 

.135 

 

1.178 

 

1 

 

.278 

 

1.158 

 

.889 

 

1.507 

OCCUPATIONOFFATHER .584 .566 1.067 1 .302 1.794 .592 5.438 

OCCUPATIONOFMOTHER -

1.05

4 

1.103 .912 1 .340 .349 .040 3.031 

EDUCATIONSTATUSOFFATHER .016 .177 .008 1 .929 1.016 .718 1.438 

EDUCATIONOFMOTHER .020 .222 .008 1 .929 1.020 .660 1.577 

AGEOFMOTHER .205 .221 .859 1 .354 1.228 .795 1.895 

IMMUNIZATIONSTATUS .011 .280 .002 1 .968 1.011 .585 1.749 

CHILDFEEDING -.127 .170 .559 1 .455 .880 .631 1.229 

NUMBEROFTHEHOUSEHOLDMEMBER -.192 .329 .341 1 .559 .825 .433 1.572 

BIRTHORDER .064 .428 .023 1 .88

0 

1.067 .461 2.470 

NUTRITIONALSTATUSOFCHILDREUNDERFIVEYEARS   2.33

5 

2 .311    

NUTRITIONALSTATUSOFCHILDREUNDERFIVEYEARS(1) -

.432 

.33

0 

1.706 1 .192 .649 .340 1.241 

NUTRITIONALSTATUSOFCHILDREUNDERFIVEYEARS(2

) 

.048 .284 .029 1 .865 1.049 .602 1.829 

 

The regression coefficients predict the hazard for the terminal event as a function 

of the covariates in the model A positive coefficient (the B values) are associated 

with increase hazard and decrease survival time. i.e as the predictor increases 

the hazard of the event increases and the  predicted survival duration decreases 

A negative coefficient (the B values) are associated with decrease hazard and 

increase survival time. i.e as the 

For source of drinking water (pipe borne, well treated, well untreated, stream) 

signify positive coefficient( b= .146) children whose source of drinking water is 

well untreated or stream are likely to be malnourish compare to those who take 

pipe borne water. World health organization (WHO 2016) estimate that 50% of 



12.31.2022  Pg.139 

   
         Vol. 20, No. 3 
 
 

BERKELEY RESEARCH & PUBLICATIONS INTERNATIONAL  
Bayero University, Kano, PMB 3011, Kano State, Nigeria. +234 (0) 802 881 6063,  

  
 
 
 

ISSN: 1213-4406 

International Journal of Health, Metabolism and Nutrition Studies 

malnourishment is associated with infection cause by unsafe water and 

inadequate sanitation. 

For the fathers occupation (government and non-government) signify positive 

coefficient (b=.584) For the mothers occupation (government and non-

government) signify negative coefficient (b= - 1.054) that is children whose 

father are not working (non-government ) worker  have more malnourished 

children compare to those who are government workers. Mothers occupation 

have no impact on child malnourishments. According to Mohseni et al.(2017) 

showed that socioeconomic factors such as gender, a father’s occupation, and a 

mother’s education level play a significant role in the nutrition level of children 

in Iran. 

For the fathers education (non formal, primary, secondary, tertiary) signify 

positive coefficient (b= .016) .For the mothers education (non formal, primary, 

secondary, tertiary) signify positive coefficient (b= .020) moreover, children 

whose father/mother is illiterate are more likely to experience malnutrition as 

compared to those children whose father/mother are literate. Our result is 

consistent with that of  (Babatunde; 2011). That educated mothers are better 

aware about the nutrition requirements of their children and by providing 

improved health care. This study also revealed that education plays an important 

role to improve knowledge of medical and health care particularly mothers’ 

education enhances more effective health care practices that increases their 

productivity and influence infant and child mortality. 

Age of the mother (15-25, 26-35, 36-49) signify positive coefficient (b= .205) age 

of the mother have impact on malnourishments in children. Labada (2014) 

research in baha Manado health centre that the age of the mother does not affect 

the nutritional status of the child. According to Parayato (2014) the older a 

person is the experience will increase so that he will increase his knowledge of 

an object  

Immunization status (yes or no) signify positive coefficient (b= .011) children 

who have no up to date immunization are likely to be malnourish compare to 

those who have up to date immunization Willby and Werry (2012) in fully 

immunized children, suggesting that immunization not only helps to prevent 

specific disease of focus but also leads to overall improvements in health 
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From the result of Child feeding practise (exclusive and mixed) the significant 

negative coefficient (b= -.127 ) that is both child breast feeding practise has no 

effect on the child malnourishment. (WHO 2001) recommended that infant 

should exclusively breastfed for 4-6 months after which they can be introduce to 

complementary foods ( any fluid or food other than breast milk) 

Number of the member of the households (0-9.10-19, 20-29 30above) signify 

negative coefficient (b= -.192) number of house hold members does not have 

impact on malnourishments in children. 

The For Birth order of the child (0-9, 10-19, 20-29) signify negative coefficient 

(b= .064) birth order of the child has no impact on the prevalence of 

malnourishment of the children. Zakaria et al.(2019) also reported that 

childhood malnutrition is positively correlated to birth order. This means that 

children with a higher birth order have a higher chance of being malnourished. 

Nutritional status (stunted, wasted, underweight) signify positive coefficient (b 

= .048) Dietary supplements represent an important source of essential 

nutrients since they often contain 100%, or more of the daily value, of one or 

more nutrients (Ervin, et. al., 2004; Radimer, et. al., 2004). nutritional status have 

impact  on the prevalence of having malnourishments in children Individuals can 

be broadly categorized into having optimal nutritional status, or being 

undernourished, over nourished, and malnourished.  It is important to realize 

that many other life style and environmental factors, in addition to nutrition, 

influence health and wellbeing, but nutrition is a major, modifiable and powerful 

factor in promoting health, preventing and treating disease and improving 

quality of life (Hester, et. al., 2002).  

Considering the predictor with their respective parameters (β) from the above 

table after the stepwise method the final model is  

H(t/x) = ho(t)x exp (bsourceofwater.sourceofwater+boccupationof father.occupation of 

father……………+bbirthorder. birthorder 

= 0.486exp(0.146*source of water+0.584*father occupation-1.054*mothers 

occupation+ 0.016*education status of father+0.020*education of 

mother+0.205*age of mother+0.011*immunization-0.127* feeding practise-

0.192* household member+0.064*birth order 

The Exp(B) column is the hazard ratio and reflects the multiplicative change in 

the hazard for the terminal event per unit increase on a predictor. 
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   For source of water the hazard ratio was 1.158 this indicates that the hazard 
(malnutrition) rate is 15.8% high for stream water compared to the other source 
of drinking water it is non-significant. For occupation of the father the hazard 
ratio was 1.794 this indicates that the hazard (malnutrition) rate is 79.4% high 
for non-government worker compared to government work it is non-significant. 
Occupation of the mother it is statistically significant the hazard decreases by (1-
0.349)*100=65.1%. Education status of the father the hazard ratio was 1.016 
this indicates that the hazard (malnutrition) rate is 1.6% high for non-
government worker compared to those with formal it is non-significant. 
Education of the mother the hazard ratio was 1.020 this indicates that the hazard 
(malnutrition) rate is 2% high for those in tertiary level compared to those with 
non-formal. it is non-significant. Age of the mother the hazard ratio was 1.228 
this indicates that the hazard (malnutrition) rate is 22.8% high for 36-49 
compared to those 15-25 it is non-significant. Immunization status the hazard 
ratio was 1.011 this indicates that the hazard (malnutrition) rate is 1.1% high for 
those who have no up to dates immunization compared who have up to dates 
immunization is non-significant. Child feeding it is statistically significant the 
hazard decreases by (1-880)*100=12%. Number of households member it is 
statistically significant the hazard decreases by (1-0.825)*100=17.5%. Birth 
order the hazard ratio was 1.067 this indicates that the hazard (malnutrition) 
rate is 6.7% high for those with child birth of 20above compared to those with 
birth order of 1-9it is non-significant Nutritional status(2) it is statistically 
significant the hazard decreases by (1-0.649)*100=35.1%.Nutritional status the  
hazard ratio was 1. 049 this indicates that the hazard (malnutrition) rate is 49% 
high for underweight compared to stunted it is non-significant. 
The latter two columns contain the 95% confidence interval for the hazard ratio. 

The null hypothesis for testing the hazard ratio using the confidence interval is 

that The population value is 1 

 

EXISTING COX PROPORTIONAL HAZARD MODEL RESULT 

Table 7 
VARIABLE B SE Wald Df Sig. Exp(B) 95.0% CI for 

Exp(B) 

Lower Upper 

NUTRITIONALSTATUSOFCHILDREUNDERFIVEYEARS   1.827 2 .401    

NUTRITIONALSTATUSOFCHILDREUNDERFIVEYEARS(1) -

.344 

.321 1.153 1 .283 .709 .378 1.329 

NUTRITIONALSTATUSOFCHILDREUNDERFIVEYEARS(2) .070 .278 .063 1 .802 1.072 .622 1.847 

 

Fitted model 

=0.070exp 
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Table 8 Comparing the cox proportional hazard model and the modified cox 

proportional hazard model 

Measure Cox proportional hazard 

model 

Modified cox proportional hazard 

model 

Likelihood 630.508 625.059 

Chi-

square 

1.936 7.385 

Sig. 0.380 0.831 

 

MODIFIED COX PROPORTIONAL HAZARD MODEL CHART 

 
EXISTING CHART FOR THE COX PROPORIONAL HAZARD MODEL 

 
 

SUMMARY CONCLUSION AND RECOMMENDATION 

SUMMARY 

The prevalence of stunting is low compare to those that are wasted and 

underweight. age , sex and the source of drinking water also have a significant 

effect on the health of the child  approximately 48% are taking well untreated 

water which has significant effect on their health.  Mother’s age has a significant 
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effect because 66% of those mother who have age range betwee 15-25 are more 

likely to have malnourish children it may be due to early marriage or lack of 

knowledge on how to take good care of the child. For the marital status those that 

came from the polygamous family with 56%  are more likely to be malnourish 

due to the family size. 65% of the mother have not under gone formal education 

which may affect them not to have knowledge on how to care for the child. . 44% 

of the father have not under gone formal education which may have significant 

effect on them not to have knowledge on how to care for the child. 91% of the 

fathers are non-government worker that is they may not have money to provide 

the necessary food for the family. finally 44% are been breast feed mixed for the 

first six month  which may lead them to easily contact disease due to not been 

exclusive breast feed. 

 

CONCLUSION 

The study shows that various socio-demographic and health service covariates 

are significant determinants of malnutrition 

Accordingly, the finding of the study show that age, sex source of drinking water, 

mothers age, education status of the parent, occupation of the parent, age of the 

mother, immunization status, breast feeding practise, family size and birth order 

of the child have statistically significant effect on the outcome of the nutritional 

status of children under-five years of age  

For instance, the education of the mother is important  because if the mother is 

educated she will know how to take care of the child so that the child will not be 

malnourish as well as the age of the mother also contribute to the 

malnourishment of the child . The child that come from a large family are likely 

to be more malnourish due to family size and finally. The marital status, the child 

that come from a polygamous family are more malnourish because the father has 

many children so he wouldn’t care for the child nutrient.  

The parent should endeavour to be educated, early marriage should be reduced 

and the parent should try to practise exclusive breast feeding  so as to reduce the 

rate of malnutrition in children under-five years of age 

 

RECOMMENDATION  

The result obtain using cox proportional hazard model indicates certain 

directions to come up with recommendations that can help tackle the problem of 
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malnutrition of children under-five years of age. Some of the recommendations 

are: 

• access to education for both parent should be given due emphasis 

• parent should be encourage on exclusive breast feeding 

• Children from mother’s age range from 15-25 years are at the higher risk 

of malnutrition. Thus, educating women about the adverse effect of early 

marriage (conception) is of paramount importance. 

• Children of earlier age(less than 11 months) are more vulnerable to 

malnutrition. Thus special attention should be given for children in this 

age group. 

 

REFERENCE 
Abeshu, M. A., A. Lelisa, and B. Geleta. (2016). “Complementary Feeding: Review of 

Recommendations, Feeding    Practices, and Adequacy of Homemade Complementary Food 
Preparations in Developing Countries Lessons from Ethiopia.” Frontiers in Nutrition 3: 41.  

African Union. (2015). “African Regional Nutrition Strategy 2015–2025.” Addis Ababa: Ethiopia.  
Aguillon, D. B., Caedo, M. M., Arnold, J. C. and Engel, R. W. (1982). “The Relationship of Family 

Characteristics to the Nutritional Status of Preschool Children.” Food and Nutrition Bulletin 
4(4): 1-8.  

Akombi, B. J.,K. E. Agho, D. Merom, A. M. Renzaho, and J. J. Hall. (2017). “Child Malnutrition in 
subSaharan Africa:  A Meta-analysis of Demographic  and Health Surveys (2006-2016).” 
PloS One 12(5): e0177338.  

Andersen, P. K. (1991). “Survival Analysis 1982–1991: The Second Decade of the Proportional 
Hazards Regression Model,” Statistics in Medicine, 10, 1931– 41. 

Andersen, P. K., Borgan, O., Gill, R. D., and Keiding, N. (1996). Statistical Models Based on Counting 
Processes. Corr. 4th printing. NewYork: Springer-Verlag. 

Andersen, P. K. and Keiding, N. eds. (2006). Survival and Event History Analysis. Chichester, U. K.: 
JohnWiley & Sons. 

Ashworth, A., Chopra, M., McCoy, D., Sanders, D., Jackson, D., Karaolis, N. and Schofield, C. (2004). 
WHO guidelines for management of severe malnutrition in rural South African hospitals: 
effect on case fatality and the influence of operational factors. The Lancet, 363(9415), 1110-
1115. 

Babatunde,et.al  (2011), prevalence and determinants of malnutrition among under-five   
children of farming households in kwara  state, Nigeria journal of Agricultural science Vol.3 
No.3(2011). 

Black, R. E., Allen, L. H., Bhutta, Z. A., Caulfield, L. E., De Onis, M., Ezzati, M. and Maternal and Child 
Undernutrition Study Group. (2008). Maternal and child undernutrition: global and regional 
exposures and health consequences. The lancet, 371(9608), 243-260. 

Brain, LE. Away, PK. Geraldine, N. Kindong, ND. Signal,Y. Bernard, N. and Tanjeko,TA. (2013). 
Malnutrition in  subsaharan Africa: Burden, causes and prospects. Pan Africa medical 
journal. 15:120-123. 

Canadian Pediatric Society, Dietitians of Canada & Health Canada. Nutrition for healthy term 
infants. Ottawa, Minister of Public Works and Government Services, (1998) 



12.31.2022  Pg.145 

   
         Vol. 20, No. 3 
 
 

BERKELEY RESEARCH & PUBLICATIONS INTERNATIONAL  
Bayero University, Kano, PMB 3011, Kano State, Nigeria. +234 (0) 802 881 6063,  

  
 
 
 

ISSN: 1213-4406 

International Journal of Health, Metabolism and Nutrition Studies 

Ezeama,NN. Adogu, POU. Ibeh, CC and Adinma, ED. (2015). Comparative analysis of the 
nutritional status of underfive  children and their mothers in rural and urbanareas of 
Anambra state, Nigeria. European journal if nutrition and food safety. 5:190-201. 

Gebre A., Reddy P. S., Mulugeta A., Sedik Y., Kahssay M. Prevalence of Malnutrition and Associated 
factors among under-five Children in Pastoral Communities of Afar Regional State, Northeast 
Ethiopia: A Community-Based Cross-Sectional Study. Journal of Nutrition and Metabolism. 
2019; Article ID 9187609 

Golden, MHN. and Golden, BE. (2000). Severe Malnutrition in, Human Nutrition and 
Dietetics.(10th ed.). United Kingdom: Churchill Livingstone. 

Goisis A., Martinson M., Sigle W. When richer doesn’t mean thinner: Ethnicity, socioeconomic 
 position, and the risk of child obesity in the United Kingdom. Demographic Res. 
2019;41:649-678. doi:10.2307/26850663. 

Gebre A., Reddy P. S., Mulugeta A., Sedik Y., Kahssay M. Prevalence of Malnutrition and Associated 
factors among under-five Children in Pastoral Communities of Afar Regional State, Northeast 
Ethiopia: A Community-Based Cross-Sectional Study. Journal  of Nutrition and Metabolism. 
2019; Article ID  9187609. 

Goudet SM, Bogin BA, Madise NJ, Griffiths PL. Nutritional interventions for preventing stunting in 
children (birth to 59 months) living in urban slums in  low- and middle-income countries 
(LMIC). Cochrane Database Syst Rev.  2019;6:Art No. CD011695 

International Journal of Scientific and Research Publications, Volume 3, Issue 9, September,  
2013).   

Kathy Radimer, Bernadette Bindewald, Jeffery Hughes, Bethene Ervin, Christin Swason and Mary 
Piccia, (2004)American Journal of Epidemiology, Volume 160, iissue4, 15 August 2004, 
 pages 339-349, htttps://doi.org/10.1093/aje/kwh207 

K Radimer, (2004) data from the National Health and Nutrition Examination Survey,1999-2000. 
Lutter, C.K. and J.A. Rivera,(2003). Nutritional status of infants and young children and 

characteristics of their diets. Journal of Nutrition. 133: 2941s-2949s. 
Manjunnath, R. Kumar, JK. Kulkarm,P. Begum,K. Gangadhar, MR. Malnutrition among under-five 

children of kadukuruba tribe: need to reach the unreach. Journal of clinical and diagnostic 
research; 2008;8:1-4.  

MK Mittal, R Kumar,A Gupta,(2009) International Journal of Thermal Science 48(7), 1348-1354 
Mohseni M, Aryankhesal A, Kalantari N. Factors associated with nutrition among under five-year-

old children in Iran: A systematic review. Ann Trop Med Public Health. 2017;10(5):1147-
1158 

Nahar,B. Ahmed,T. Brown, KH and Hossain, I. Risk factors associated with severe underweight 
among young children reporting to a diarrhoea treatment facility in Bangladesh. Jhealth 
Popul Nutr. 2010;28:476-483.  

National Population Commission (2014). National Demographic and Health Survey. National 
population commission, Abuja. 

Olwedo, MA. Mworozi, E. Bachow,H. and Orach, CG. Factors associated malnutrition among 
children in internally displaced person's  camps in Northern Uganda. African health 
sciences. 2008;8:244-252.  

Piercecchi-Marti, M. D., Louis-Borrione, C., Bartoli, C., Sanvoisin, A., Panuel, M., Pelissier-Alicot, A. 
L. and Leonetti, G. (2006). Malnutrition, a rare form of child abuse: diagnostic criteria. Journal 
of forensic sciences, 51(3), 670-673. 

Rahman MM. Is Unwanted birth associated with child malnutrition in Bangladesh? Int Perspect 
Sex Reprod Health. 2015;41(2):80-88. 

Ruel, M.T. Levin, C.E, Armar-Klemesu, M. D., Maxwell and Morris, (1999). Good care practices can 
mitigate the negative effects of poverty and low maternal schooling on children's nutritional 
status: Evidence from Accra. World Dev., 27: 1993-2009. 



12.31.2022  Pg.146 

   
         Vol. 20, No. 3 
 
 

BERKELEY RESEARCH & PUBLICATIONS INTERNATIONAL  
Bayero University, Kano, PMB 3011, Kano State, Nigeria. +234 (0) 802 881 6063,  

  
 
 
 

ISSN: 1213-4406 

International Journal of Health, Metabolism and Nutrition Studies 

Sandoval-Priego, A.A., Reyes-Morals, Perez-Cuevas.D, Abrego-Blass.R, and Orrico-Torres, (2002). 
Family Strategies of Life Associated with Malnutrition in Children less than 2 Years of Age. 
Salud publica de Mexico, 44: 1-9. 

Semba RD. The rise and fall of protein malnutrition in global health. Ann Nutr Metab. 
2016;69(2):79-88. DOI: 1159/000449175. 

 Tebeje NB, Bikes GA, Abebe SM, Yesuf ME. Prevalence and major contributors of child 
malnutrition in developing countries: systematic review and meta-analysis. J Child Obes. 
2017;2(4): 154-161. 

Torún, B. and Chew, F. (1994). Protein-Energy Malnutrition in, Modern Nutrition in health and 
disease ( 8th ed.) Vol. 2. pp. 950 – 975. United States of America: Lea and Febiger.  

Torún, B. (2006). Protein-Energy Malnutrition in, Modern Nutrition in health and disease. 10th 
ed. pp. 881-906. United States of America: Lippincott Williams and Wilkins. 

Ubesie, AC. Ibeziako, NS. Ndiokwelu, CL. Uzoka,CM and Nwafor, CA (2012) Under-five protein 
energy malnutrition admitted at the University of Nigeria teaching hospital, Enugu: a 10 year 
retrospective review. Nutrition journal 11:43 http://WWW. 
nutritionJ.com/content/11/1/43  

United Nations Children‟s Fund (UNICEF). (2009c). Tracking progress on child and maternal 
nutrition: A survival and development priority. New York: USA. 

Wilby, K.J and Werry,D. (2014). A review of the effect of immunization programs on antimicrobial 
utilization. Vaccine 30(46): 6509-6514. Doi:10.1016j.vaccine.2012.08.031 

World Health Organization (2016). Global database on child growt 
malnutrition.WHO.http://WWW.who.nt/nutgrowthdb/about/introduction/en/index2.HT
MLaccessed 2/04/2016 

Yalew BM. Prevalence of Malnutrition and Associated Factors among Children Age 6-59 Months 
at Lalibela Town Administration, North  WolloZone, Anrs, Northern Ethiopia. J Nutr 
Disorders Ther. 2014;4:132-35.  

Zakaria LN, Minhat HS, Zulkefli NAM, Baharom A, Ahmad N. Factors contributing towards 
malnutrition among under five indigenous children: A systematic review. Indian J Sci 
Technol. 2019;12:7. 

Zere, E., and McIntyre, D. (2003). Inequities in under-five child malnutrition in South Africa. 
International Journal for Equity in Health, 2(7). 

 

 

  

http://www/


12.31.2022  Pg.147 

   
         Vol. 20, No. 3 
 
 

BERKELEY RESEARCH & PUBLICATIONS INTERNATIONAL  
Bayero University, Kano, PMB 3011, Kano State, Nigeria. +234 (0) 802 881 6063,  

  
 
 
 

ISSN: 1213-4406 

International Journal of Health, Metabolism and Nutrition Studies 

 

 

YTOGENETIC EFFECTS OF ASH POTASH OF CORN STALK 

ON THE ROOT TIPS OF CAPSICUM SPECIES. 

 

*MASPALMA, WILSON STANLEY; **WAJA SAMUEL; & 

***ALHERI JACOB REJOICE 

*Department of Material Science Technology, Federal Polytechnic, Mubi 
Adamawa State, Nigeria. **Department of Biological Sciences, Federal 
Polytechnic, Mubi Adamawa State, Nigeria. ***Department of Science Laboratory 
Technology, Federal Polytechnic, Mubi Adamawa State, Nigeria. 

 

ABSTRACT 
he use of ash potash as a food additive 

in north eastern Nigeria is a common 

phenomenon with no any information 

on the cytological and clastogenic effects of its 

long-term consumption. The seeds of 

Capsicum species (Capsicum frutencence) 

where pre-soaked in various concentrations 

of 5%, 10%, 15%, 20% and 25 of Ash Potash 

for 48 hours, while some seeds pre-soaked in 

tap water/Ethyl Methyl Sulphate (EMS) as 

control, then planted. Cytological analysis of 

the germinated root tips where carry out. The 

results of the Capsicum frutencence root test 

responded to different concentrations of Ash 

potash in comparison with the distilled water. 

The result showed dose-dependence. 

Reduction in C. frutencence mean root length 

that was significant at 10- 25 g/ I but not 

significant at 5 g/ l, suggesting cytotoxicity. 

Significant reduction in Mitotic index (MI) of 

the C frutencence meristematic cells with 
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Introduction: 
Plants and plants materials 

have been major source of 

food, medicine clothing and 

housing to man, right from the 

era of early man to the 

present era, therefore, man's 

continuous quest for food and 

other resource has plunged 

him into a trial and error sort 

of a search, which in many 

cases ,not minding the 

consequences that may arise 

from eating certain food 

materials that may contain 

substances that have 

mutagenic effects, Kafaru, 

1996. 

Between 0.43 and 1.82 

percent of the mass burned 

wood (dry basis) result in Ash 
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increasing concentration of Ash potash. Unlike EMS, which elicited chromosomal 

aberrations in meristematic cells of C. frutencence, no chromosomal aberrations 

were seen in C. frutencence placed in the distilled water control. However 

chromosomal aberrations, suggestive of clastogenicity and impaired tubulin 

biogenesis were observed in 17-51 of the 300 C. frutencences cells examined at 

each of the different concentrations of Ash potash. Highest and lowest number of 

aberrant cells was numbered. Chromosome damage has been observed to be 

caused by various physical, chemical and biological agents, including food 

additives, the research showed that ash potash can cause chromosomal damages 

in living cells at higher doses, hence the need for safe dosage during consumption.

    
Keywords: Ash Potash, Chromosomal Aberration, Cytogenetics, Mitotic Index 

(MI),  Capsicum frutescence, cytological analysis. 

 

Misra et al., 1993). Much wood Ash contains calcium carbonate as its major 

component representing 25 to 45 percent and more than 10 percent potash 

(Hume, 2006). 

Potash is any of the various forms mined and manufactured salt that contains 

potassium in water soluble form. The name was derived from "Pot Ash" which 

refers to plant Ashes soaked in water, in a pot, primary means of manufacturing 

potash before the industrial era. Potassium thus refers to potassium compounds 

and bearing minerals, the most common being potassium chloride (KCI). The 

oldest method of making potassium chloride was by leaching of wood ashes and 

then evaporating the resulting solution in large iron pots, leaving a white residue 

called "pot-ashes"(Denis 2006). Later "Potash" became the term widely applied 

to naturally occurring potassium salt and the commercial products derived from 

them. 

The Capsicum pepper, wild or domesticated, belong to the genus Capsicum.The 

genus is one of the 85 genera that make up the family Solanaceae (the night 

shades) (Gill, 1998) The family comprises of many economically important food 

and industrial crop such as potato, tobacco, tomato, garden egg, petura and 

pepper (Capsicum). Earlier workers recognized the genus Capsicun has been 

made of twenty-five species. More recent workers have expanded the list to 

between thirty to thirty-one species (Eduardo et al, 1996; Oyama et al., 2006). 

Among this vast number of species, only five species are generally gecognized as 

( 


