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Abstract 

This study aimed to identify the most important factors associated with infant mortality in Sudan and 

determine the risk factors of socioeconomic, demographic, maternal, health status and environmental 

factors on the infant mortality in Gezira state in Sudan. The data for this study were collected by a 

questionnaire addressed to women in Gezira state, Sudan (2021). Four hundred women in the 

reproductive age (15-49) years were chosen randomly for this study. The data were analyzed 

statistically using the Statistical Package for Social Sciences (SPSS). Frequency distributions and a 

statistical test based on Chi-square for independence was conducted. The results revealed that, 

mother educational level child's sex, childbirth weight, birth interval and contraceptive use had a 

significant association on infant mortality. The immunization, Close kinship, First organ appearing , 

Ability of child's  to breast or bottle, Child's  suffered from malnutrition, Child's  infection with 

pneumonia, Sanitation  are highly significant on the infant mortality. The Ministry of Health and 

society should give greater attention to improving immunization services and concentrate on health 

education campaigns for mothers and for the community. 
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1. Introduction: 

The Infant mortality rate is one of the most important health indicators, which reflect 

health conditions and standard of living in any community. It is clear that if a society 

achieves health, economic or social progress, this progress is reflect first in the health and 

well-being of the child in that society. Many researchers have interested in studying the 

relationship between child mortality and these variables to determine the levels of child 

mortality. The trends of change in these levels and their causes, as well as the factors 

responsible for the interpretation of variance in infant mortality rates between regions and 

in both rural and urban areas of a country (Ismail, 1989). Neonatal mortality accounts for 

approximately 40 % of the estimated 9.7 million deaths of children. The highest absolute 

number of neonatal deaths occurs in South Asia (India accounts for a quarter of the world 

total), but the highest neonatal mortality rates are found in sub- Saharan Africa (WHO, 

2014). 

2. Research Question: 

What are the most important factors associated with infant mortality in Sudan? 

3. Research Objective: 

The main aim is to identify the most important factors associated with infant mortality in 

Sudan and determine the risk factors in Gezira state - Sudan. 

4. Methodology: 

Through the collected data by the questionnaire 2021, the Descriptive Statistics Method 

(measures of central tendency, measures of dispersion and the frequency tables) used to 

show the basic characteristics of the study sample. An analytical statistical method also 

used to apply the chi-square model to find out the most important variables that associated 

with infant mortality, build Chi square model of relative risk of infant mortality. 

4.1 The Sample Size and Research Design: 

   The random sampling method in any community used to collected data, when the statistical 

community is homogeneous, the sample calculated using the formula:  
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5. Previous study; 

Zain El-Abedin, 2010: The Impact of Economic and Social factors of maternal mortality 

and child mortality-Nahr El Nil State. The main findings of the study were as follows: The 

rate of maternal mortality was (64% in rural, 38.7% in urban). The infant mortality rate 

was (67.1% in rural and 32.9% in urban). The maternal mortality rate was (58.3% in the 

case of home delivery, and 41.7% in hospital delivery). The infant mortality was (61.2% in 

the home delivery, and 38.2% in the hospital). There has been a great difference between 

educated and uneducated in many aspects of reproductive health such as the ideal size of 

the family and the length of spacing between births and the decline in the desire for 

circumcision Pharaonic, where the desire was 2.3% of those with university education 

compared to 25.8% of the uneducated. 

Mahfouz, 2014: Level and Determinants of Infant and Under-Five Mortality. Wad-Meden 

City- Sudan. The study aimed to determine the level of infant and under-five mortality 

rates, and to examine the effect of socioeconomic, demographic and environmental factors 

on the health status of the children under five years. The main results of the study were as 

follows: Infant mortality rate was 77 per 100 and child mortality rate was 67 per 100. The 

results revealed that immunization, child order, childbirth weight, birth interval and 

contraceptive use had a significant influence on under-five mortality. The mother's level of 

education is highly significant on under-five mortality. 

Weldearegawi and others, 2015: Infant mortality and causes of infant deaths in rural 

Ethiopia: a population-based cohort of 3684 births. The study aims to measure infant 

mortality rate, investigate risk factors for infant deaths and identify causes of death in a 

rural population of northern Ethiopia. Maternal and infant characteristics collected at 

baseline and during the regular follow-up visit. Multiple-Cox regression used to investigate 

risk factors for infant death. Causes of infant death identified using physician review verbal 

autopsy method. The main result was the total 3684 infant followed, 174 of them died 

before their first birthday, yielding an IMR of 47 per 1000 live births. Over the four years 

of follow-up, about 96 % of infants survived up to their first birthday, and 56 % of infant 

deaths occurred during the neonatal period. Infant born to mothers aged 15–19 years old 

had higher risk of death (HR = 2.68) than those born to 25–29 years old. Infants of mothers 

who attained a secondary school and above had 56 % lower risk of death (HR = 0.44) 

compared to those whose mothers did not attend formal education. Sepsis, prematurity, 

asphyxia, and acute lower respiratory tract infections were the commonest causes of death. 



  Sudan Academic Journal for Research and Science    جملة السودان األكادميية للبحوث والعلوم                   
ISSN:1858-7852                                                                                                            ISSN:1858-7860 

Volume(12) Issue(2): October 2022                                                                  ( 2( العدد ) 12اجمللد ) 2022 أكتوبر  

184 

 

6. Results: 
Table (1): Chi-square test between child survival status and sex 

Child's Sex  Child's Survival Status Pearson Chi-

Square 

df P- Value Risk 

Dead Alive 

Male 126 48 10.840 1 0.001 1.467 

Female 87 71 0.685 

Source: Source: Prepared by the researcher from SPSS (2021) 

From the table, the probabilistic value of the chi-square test (P-value=0.001) is less than 

the level of study significance 5%, so reject the null hypothesis and accept the alternative 

hypothesis that there are statistically significant association between the sex of the infant 

and his survival. It was found that the risk of death is almost 2 times for male children 

(Risk = 1.467). 

Table (2): Chi-square test between the child's survival status and the child's age 

Age of the child Child's Survival Status Pearson Chi-

Square 

df P- Value 

Dead Alive 

less than 28 days 108 0 89.430 1 0.000 

28 days – 12 months 105 119 

Source: Source: Prepared by the researcher from SPSS (2021) 

From the above table, the probabilistic value of the chi-square test (P-value=0.000) is less 

than the level of study significance 5%, and thus rejects the null hypothesis and accepts the 

alternative hypothesis that there are statistically significant association between the age of 

the infant and his survival. 

Table (3): Chi-square test between child survival status and genetic diseases 

Genetic diseases Child's  Survival Status Pearson Chi-

Square 

df P- Value 

Dead Alive 

Yes 26 0 15.76 1 0.000 

No 187 119 

Source: Source: Prepared by the researcher from SPSS (2021) 

From the table above, the probabilistic value of the chi-square test (P-value=0.000) is less 

than the study significance level of 5%, thus rejecting the null hypothesis and accepting the 

alternative hypothesis that there are statistically significant association between genetic 

diseases in the child’s family and his survival. 

Table (4): Chi-square test between child survival status and the Residence 

Residence Child's  Survival Status Pearson Chi-

Square 

df P- Value Risk 

Dead Alive 

Urban 85 61 3.995 1 0.046 0.778 

Rural 128 58 1.233 

Source: Source: Prepared by the researcher from SPSS (2021) 

From the table above, the probabilistic value of the chi-square test (P-value=0.046) is less 

than the study significance level of 5%. Thus rejects the null hypothesis and accepts the 

alternative hypothesis that there are statistically significant association between the child’s 

family residence and his survival, as the risk of death is higher for children born in rural 

areas (Risk = 1.233). 
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Table (5): Chi-square test between the child's survival status and the place of death 

Place of Death Child's  Survival Status Pearson Chi-Square df P- Value 

Dead Alive 

Hospital 140 6 3.07 2 0.000 

Health Centre 16 0 

Home 57 6 

Source: Source: Prepared by the researcher from SPSS (2021) 

From the table above the probabilistic value of the chi-square test (P-Value=0.000) is less 

than the 5% level of study significance, thus rejecting the null hypothesis and accepting the 

alternative hypothesis that there are statistically significant association between the place 

of birth of the child and his survival. 

Table (6): Chi-square test between the child's survival status and dead siblings 

Dead siblings Child's  Survival Status Pearson Chi-

Square 

df P- Value Risk 

Dead Alive 

Yes 68 10 23.5 1 0.000 3.799 

No 145 109 0.743 

Source: Source: Prepared by the researcher from SPSS (2021) 

From the table above, the probabilistic value of the chi-square test (P-value=0.000) is less 

than the level of significance of the study 5%. Thus rejects the null hypothesis and accepts 

the alternative hypothesis that there are statistically significant association between the 

dead siblings and his survival, as the risk of death is higher (almost 4 times) for children 

who had previously dead siblings (Risk=3.799). 

Table (7): Chi-square test between the state of the child's survival and stillbirth 

Still Birth Child's  Survival Status Pearson Chi-

Square 

df P- Value Risk 

Dead Alive 

Yes 58 19 5.437 1 0.020 1.705 

No 155 100 0..866 

Source: Source: Prepared by the researcher from SPSS (2021) 

From the above table, the probabilistic value of the chi-square test (P-value=0.020) is less 

than the study significance level of 5%, thus rejecting the null hypothesis and accepting the 

alternative hypothesis that there are statistically significant association between the child's 

stillbirth and his survival. As the risk of death is higher (about two times) for children who 

have siblings who died before birth (Risk = 1.705). 

Table (8): Chi-square test between the child's survival status and diseases among the siblings 

Diseases  among 

siblings 

Child's  Survival Status Pearson Chi-

Square 

df P- Value Risk 

Dead Alive 

Yes 107 47 3.54 1 0.060 1.272 

No 106 72 0.823 

Source: Source: Prepared by the researcher from SPSS (2021) 

From the table above, the probabilistic value of the chi-square test (P-value=0.060) is less 

than the 10% level of study significance. Thus rejecting the null hypothesis and accepting 

the alternative hypothesis that there are statistically significant association between 

diseases between the child’s siblings and his survival, but the risk of death increases for 

children who diseases spread among their brothers (Risk = 1.272). 
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Table (9): Chi-square test between the child's survival status and the kinship between the parents 

Close kinship Child's  Survival Status Pearson Chi-

Square 

df P- Value Risk 

Dead Alive 

Yes 32 3 12.654 1 0.000 6.959 

No 181 116 0.872 

Source: Source: Prepared by the researcher from SPSS (2021) 

From the table above, the probabilistic value of the chi-square test (P-Value = 0.000) is 

less than the study significance level of 5%, and thus rejects the null hypothesis and 

accepts the alternative hypothesis that there are statistically significant association between 

the relationship of kinship between the parents of the child and his survival. Where the risk 

of death increases (about seven times) for children whose parents are related (Risk = 

6.959). 

Table (10): Chi-square test between the child's survival status and the number of births for the mother 

Number of deliveries for 

mother 

Child's  Survival Status Pearson Chi-

Square 

df P- Value Risk 

Dead Alive 

1-3 93 80 16.988 1 0.000 0.649 

4+ 120 39 1.719 

Source: Source: Prepared by the researcher from SPSS (2021) 

From the above table, the probabilistic value of the chi-square test (P-value=0.000) is less 

than the study significance level of 5%, thus rejecting the null hypothesis and accepting the 

alternative hypothesis that there are statistically significant association between the number 

of mother’s births and the child’s survival. Where the risk of death increases (almost twice) 

for children whose mothers have more than four births, (Risk=1.719). 

Table (11): Chi-square test between child survival status and pregnancy duration 

pregnancy duration 

 of the child's   

Child's  Survival Status Pearson Chi-

Square 

df P- Value Risk 

Dead Alive 

9 Months 178 115 12.581 1 0.000 0.865 

Less than 9 Months 35 4 4.888 

Source: Source: Prepared by the researcher from SPSS (2021) 

From the table above, the probabilistic value of the chi-square test (P-value=0.000) is less 

than the study significance level of 5%, thus rejecting the null hypothesis and accepting the 

alternative hypothesis that there are statistically significant association between the 

pregnancy duration and the child’s survival. Where the risk of death increases (about five 

times) for children whose pregnancy period is less than 9 months (Risk = 4.888). 

Table (12): Chi-square test between the child's survival status and the mother's follow-up  

Mother follow 

up 

Child's  Survival Status Pearson Chi-Square df P- Value Risk 

Dead Alive 

Yes 182 113 6.976 1 0.008 0.900 

No 31 6 2.887 

Source: Source: Prepared by the researcher from SPSS (2021) 

From the above table, the probabilistic value of the chi-square test (P-value=0.008) is less 

than the study significance level of 5%, thus rejecting the null hypothesis and accepting the 

alternative hypothesis that there are statistically significant association between the follow-
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up of the mother with a gynecologist and obstetrician and the survival of the child. Where 

the risk of death increases (about three times) for children whose mothers did not follow up 

(Risk = 2.887). 

Table (13): Chi-square test between the child's survival status and the hyperthermia 

Hyperthermia Child's  Survival Status Pearson Chi-

Square 

df P- Value Risk 

Dead Alive 

Yes 56 14 9.682 1 0.002 2.235 

No 157 105 0.835 

Source: Source: Prepared by the researcher from SPSS (2021) 

From the table above, the probabilistic value of the chi-square test (P-value=0.002) is less 

than the study significance level of 5%, thus rejecting the null hypothesis and accepting the 

alternative hypothesis that there are statistically significant association between the 

hyperthermia and the child’s survival. Where the risk of death increases twice for children 

whose mothers suffered from hyperthermia, (Risk = 2.235). 

Table (14): Chi-square test between the child's survival status and the duration of extraction 

Duration of Extraction Child's  Survival Status Pearson Chi-

Square 

df P- Value 

Dead Alive 

00-24h 200 101 7.625 2 0.022 

25-48h 6 10 

49-72h 7 8 

Source: Source: Prepared by the researcher from SPSS (2021) 

From the table above, the probabilistic value of the chi-square test (P-value=0.002) is less 

than the study significance level of 5%, thus rejecting the null hypothesis and accepting the 

alternative hypothesis that there are statistically significant association between the 

duration of extraction and the child’s survival. 

Table (15): Chi-square test between the child's survival status and the first organ appearing 

First organ appearing Child's  Survival Status Pearson Chi-

Square 

df P- Value Risk 

Dead Alive 

The head 181 115 10.741 1 0.001 0.879 

lower limps 32 4 4.469 

Source: Source: Prepared by the researcher from SPSS (2021) 

From the table above, the probabilistic value of the chi-square test (P-value=0.001) is less 

than the 5% study significance level, thus rejecting the null hypothesis and accepting the 

alternative hypothesis that there are statistically significant association between the first 

organ appearing and the survival of the child. Where the risk of death increases (about five 

times) for children whose lower limps appeared first at birth (Risk= 4.469). 

Table (16): Chi-square test between the child's survival status and placenta detachment 

Placenta detachment Child's  Survival Status Pearson Chi-

Square 

df P- Value Risk 

Dead Alive 

Yes 28 8 3.258 1 0.071 1.955 

No 185 111 0.931 

Source: Source: Prepared by the researcher from SPSS (2021) 

From the above table, the probabilistic value of the chi-square test (P-value=0.071) is less 

than the 10% study significance level, thus rejecting the null hypothesis and accepting the 
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alternative hypothesis that there are no statistically significant association between placenta 

detachment and the child's survival. As the risk of death increases (almost twice) for 

children who have had placental abruption (Risk = 1.955). 

Table (17): Chi-square test between the condition of the child's survival status and termination of child's 

movement 

Termination of child's  

movement 

Child's  Survival Status Pearson Chi-

Square 

df P- Value 

Dead Alive 

Yes 31 0 19.103 1 0.000 

No 182 119 

Source: Source: Prepared by the researcher from SPSS (2021) 

From the table above, the probabilistic value of the chi-square test (P-value=0.000) is less 

than the level of significance of the study 5%. Thus rejecting the null hypothesis and 

accepting the alternative hypothesis that there are statistically significant association 

between the cessation of the movement of the child in the w termination of child's 

movement and the survival of the child. 

Table (18): Chi-square test between the child's survival status and child's size at birth 

Child's  Size at birth Child's  Survival Status Pearson Chi-Square df P- 

Value Dead Alive 

Lower than natural 25 8 12.947 2 0.002 

Natural 171 111 

Bigger than natural 17 0 

Source: Source: Prepared by the researcher from SPSS (2021) 

From the above table, the probabilistic value of the chi-square test (P-value=0.002) is less 

than the study significance level of 5%, thus rejecting the null hypothesis and accepting the 

alternative hypothesis that there are statistically significant association between the size of 

the child at birth and his survival. 

Table (19): Chi-square test between the child's survival and a congenital problem that led to his death 

Death due to congenital 

problem 

Child's  Survival Status Pearson Chi-

Square 

df P- Value Risk 

Dead Alive 

Yes 22 3 19.103 1 0.000 4.097 

No 191 116 0.920 

Source: Source: Prepared by the researcher from SPSS (2021) 

From the table above, the probabilistic value of the chi-square test (P-value=0.000) is less 

than the study significance level of 5%, thus rejecting the null hypothesis and accepting the 

alternative hypothesis that there are statistically significant association between the 

congenital problem and child survival. Where the risk of death increases (4 times) for 

children who have congenital problems. (Risk=4.469). 

Table (20): Chi-square test between child survival and FGM 

Female Genital 

Mutilation 

Child's  Survival Status Pearson Chi-

Square 

df P- Value Risk 

Dead Alive 

Yes 131 82 5.269 1 0.022 0.832 

No 82 31 1.478 

Source: Source: Prepared by the researcher from SPSS (2021) 
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From the above table, the probabilistic value of the chi-square test (P-value=0.000) is less 

than the level of significance of the study 5%, thus rejecting the null hypothesis and 

accepting the alternative hypothesis that there are statistically significant association 

between circumcision that makes the birth process difficult and the child’s survival. Where 

the risk of death increases (about twice) for children whose mothers believe that 

circumcision does not make the birth process difficult. (Risk=1.478). 

Table (21): Chi-square test between the child's survival status and the child's defect 

Child's Defect Child's  Survival Status Pearson Chi-Square df P- Value 

Dead Alive 

Yes 24 0 14.453 1 0.000 

No 189 119 

Source: Source: Prepared by the researcher from SPSS (2021) 

From the table above, the probabilistic value of the chi-square test (P-value=0.000) is less 

than the study significance level of 5%, thus rejecting the null hypothesis and accepting the 

alternative hypothesis that there are statistically significant association between the defect 

in the child’s body and his survival. 

Table (22): Chi-square test between the child's survival status and the accident causes child's death 

Accident causes child's  

death 

Child's  Survival Status Pearson Chi-Square df P- Value 

Dead Alive 

Yes 10 0 5.760 1 0.016 

No 203 119 

Source: Source: Prepared by the researcher from SPSS (2021) 

From the table above, the probabilistic value of the chi-square test (P-value=0.016) is less 

than the study significance level of 5%, thus rejecting the null hypothesis and accepting the 

alternative hypothesis that there are statistically significant association between the 

occurrence of injury or accident and the survival of the child. 

Table (23): Chi-square test between the child's survival status and the child's ability to be breast-fed  

Ability of child's  to 

breast or bottle 

Child's  Survival Status Pearson Chi-Square df P- 

Value 

Risk 

Dead Alive 

Yes 133 115 47.241 1 0.000 0.646 

No 80 4 11.174 

Source: Source: Prepared by the researcher from SPSS (2021) 

From the above table, the probabilistic value of the chi-square test (P-value=0.000) is less 

than the study significance level of 5%, thus rejecting the null hypothesis and accepting the 

alternative hypothesis that there are statistically significant association between the child’s 

ability to breast-feed or bottle and his survival. Where the risk of death increases (11 times) 

for children who were unable to breast-feed or bottle. (Risk=11.174). 

Table (24): Chi-square test between the child's survival status and the child's cessation of breastfeeding 

Child's  cease to 

breast feed 

Child's  Survival Status Pearson Chi-Square df P- Value Risk 

Dead Alive 

Yes 29 6 5.950 1 0.015 2.700 

No 184 113 0.910 

Source: Source: Prepared by the researcher from SPSS (2021) 



  Sudan Academic Journal for Research and Science    جملة السودان األكادميية للبحوث والعلوم                   
ISSN:1858-7852                                                                                                            ISSN:1858-7860 

Volume(12) Issue(2): October 2022                                                                  ( 2( العدد ) 12اجمللد ) 2022 أكتوبر  

190 

 

From the above table, the probabilistic value of the chi-square test (P-value=0.015) is less 

than the study significance level of 5%, thus rejecting the null hypothesis and accepting the 

alternative hypothesis that there are statistically significant association between the child’s 

cessation of breastfeeding and his survival. The risk of death increases (approximately 

three times) for children who stop breastfeeding. (Risk=2.700). 

Table (25): Chi-square test between child survival and the breast-feeding only 

Breast feeding from the 

breast only 

Child's  Survival Status Pearson Chi-

Square 

df P- Value Risk 

Dead Alive 

Yes 114 106 43.173 1 0.000 0.601 

No 99 13 4.255 

Source: Source: Prepared by the researcher from SPSS (2021) 

From the above table, the probabilistic value of the chi-square test (P-value=0.000) is less 

than the study significance level 5%, thus rejecting the null hypothesis and accepting the 

alternative hypothesis that there are statistically significant association between breast-

feeding only and child survival. Where the risk of death increases (4 times) for children 

who are breast-fed by other way with breast-feeding. (Risk=4.255). 

Table (26): Chi-square test between the child's survival status and the child's infection with malaria 

Child  infected with 

malaria 

Child's  Survival Status Pearson Chi-

Square 

df P- 

Value 

Risk 

Dead Alive 

Yes 71 75 27.32 1 0.000 0.529 

No 142 44 1.803 

Source: Source: Prepared by the researcher from SPSS (2021) 

From the above table, the probabilistic value of the chi-square test (P-value=0.000) is less 

than the study significance level of 5%, thus rejecting the null hypothesis and accepting the 

alternative hypothesis that there are statistically significant association between the child 

infection with malaria and his survival. Where the risk of death increases (almost twice) 

for children who have not been infected with malaria. (Risk=1.803). 

Table (27): Chi-square test between the child's survival and the child suffering from dehydration 

Child  suffering from 

dehydration 

Child's  Survival Status Pearson Chi-

Square 

Df P- Value Risk 

Dead Alive 

Yes 30 4 9.550 1 0.002 4.190 

No 183 115 0.889 

Source: Source: Prepared by the researcher from SPSS (2021) 

From the table above, the probabilistic value of the chi-square test (P-value=0.002) is less 

than the 5% study significance level, thus rejecting the null hypothesis and accepting the 

alternative hypothesis that there are statistically significant association between the child 

suffering from dehydration and his survival. Where the risk of death increases (4 times) for 

children who have suffering from dehydration. (Risk=4.190). 
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Table (28): Chi-square test between child's survival status and child has suffered from malnutrition 

Child  suffered from 

malnutrition 

Child's  Survival Status Pearson Chi-

Square 

Df P- 

Value 

Risk 

Dead Alive 

Yes 26 1 13.202 1 0.000 14.526 

No 187 118 0.885 

Source: Source: Prepared by the researcher from SPSS (2021) 

From the table above, the probabilistic value of the chi-square test (P-value=0.000) is less 

than the study significance level of 5%, therefore, rejecting the null hypothesis and 

accepting the alternative hypothesis that there are statistically significant association 

between the child malnourished and his survival. Where we find that the risk of death 

increases (14 times) for children who have been malnourished. (Risk=14.526). 

Table (29): Chi-square test between the child's survival and the child's septicemia 

Child  suffered from septicemia Child's  Survival Status Pearson Chi-

Square 

df P- Value 

Dead Alive 

Yes 7 0 9.550 1 0.046 

No 206 119 

Source: Source: Prepared by the researcher from SPSS (2021) 

From the table above, the probabilistic value of the chi-square test (P-value=0.046) is less 

than the study significance level of 5%, thus rejecting the null hypothesis and accepting the 

alternative hypothesis that there are statistically significant association between the child 

infection with septicemia and his survival. 

From the table above, the probabilistic value of the chi-square test (P-value=0.964) is 

greater than the 25% level of study significance, thus accepting the null hypothesis that 

there are no statistically significant association between the child suffered from cough and 

his survival. 

Table (30): Chi-square test between the child's survival status and the child's age when he had a cough 

Age of child  when suffered 

from cough 

Child's  Survival Status Pearson Chi-

Square 

df P- Value Risk 

Dead Alive 

0-28 Days 19 3 5.053 1 0.025 3.538 

28 Days – 12 Months 194 116 0.934 

Source: Source: Prepared by the researcher from SPSS (2021) 

From the table above, the probabilistic value of the chi-square test (P-value=0.025) is less 

than the study significance level of 5%, thus rejecting the null hypothesis and accepting the 

alternative hypothesis that there are statistically significant association between the age at 

cough and the child’s survival. Where the risk of death increases (about four times) for 

children less than 28 days old. (Risk=3.538). 

Table (31): Chi-square test between the child's survival status and the child's age when suffered pneumonia 

Ag  when suffered from 

pneumonia 

Child's  Survival Status Pearson Chi-

Square 

df P- 

Value 

Risk 

Dead Alive 

0-28 Days 15 1 6.402 1 0.011 8.380 

28 Days –12 Months 198 118 0.937 

Source: Source: Prepared by the researcher from SPSS (2021) 
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From the table above, the probabilistic value of the chi-square test (P-value=0.011) is less 

than the study significance level of 5%, thus rejecting the null hypothesis and accepting the 

alternative hypothesis that there are statistically significant association between age at 

pneumonia and child's survival. Where the risk of death increases (8 times) for children 

less than 28 days old. (Risk=8.380). 

 Table (32): Chi-square test between the child's survival status and heart disease 

Child suffered from heart disease Child's  Survival Status Pearson Chi-

Square 

df P- 

Value Dead Alive 

Yes 24 0 14.453 1 0.000 

No 189 119 

Source: Source: Prepared by the researcher from SPSS (2021) 

From the table above, the probabilistic value of the chi-square test (P-value=0.000) is less 

than the study significance level of 5%, thus rejecting the null hypothesis and accepting the 

alternative hypothesis that there are statistically significant association between heart 

disease and child's survival. 

Table (33): Chi-square test between the child's survival status and the child's vaccination card 

Child's  has vaccination 

card 

Child's  Survival Status Pearson Chi-

Square 

df P- 

Value 

Risk 

Dead Alive 

Yes 103 118 88.537 1 0.000 0.488 

No 110 1 61.455 

Source: Source: Prepared by the researcher from SPSS (2021) 

From the table above, the probabilistic value of the chi-square test (P-value=0.000) is less 

than the study significance level of 5%, thus rejecting the null hypothesis and accepting the 

alternative hypothesis that there are statistically significant association between 

vaccination cards and child survival. Where the risk of death increases (61 times) for 

children who do not have a vaccination card. (Risk=61.455). 

Table (34): Chi-square test between child survival status and completion of vaccinations according age 

Completion of specified 

vaccination 

Child's  Survival Status Pearson Chi-

Square 

df P- 

Value 

Risk 

Dead Alive 

Yes 89 103 62.751 1 0.000 0.483 

No 124 16 4.330 

Source: Source: Prepared by the researcher from SPSS (2021) 

From the table above, the probabilistic value of the chi-square test (P-value=0.000) is less 

than the study significance level of 5%, thus rejecting the null hypothesis and accepting the 

alternative hypothesis that there are statistically significant association between completing 

the prescribed vaccinations according to age and child survival. Where the risk of death 

increases (four times) for children who did not complete their vaccinations according to 

age. (Risk=4.330). 
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Table (35): Chi-square test between child survival and tetanus vaccination 

Tetanus vaccination  Child's  Survival Status Pearson Chi-

Square 

df P- 

Value 

Risk 

Dead Alive 

Yes 81 91 45.190 1 0.000 0.497 

No 132 28 2.634 

Source: Source: Prepared by the researcher from SPSS (2021) 

From the table above, the probabilistic value of the chi-square test (P-value=0.000) is less 

than the study significance level of 5%, thus rejecting the null hypothesis and accepting the 

alternative hypothesis that there are statistically significant association between receiving 

the tetanus vaccination and child's survival. Where the risk of death increases 

(approximately 3 times) for children who did not take the tetanus vaccination. 

(Risk=2.634). 

Table (36): Chi-square test between the child's survival status and the child had last treatment 

Child  had last treatment  Child's  Survival Status Pearson Chi-

Square 

df P- 

Value 

Risk 

Dead Alive 

Yes 147 50 23.062 1 0.000 1.643 

No 66 69 0.534 

Source: Source: Prepared by the researcher from SPSS (2021) 

From the table above, the probabilistic value of the chi-square test (P-value=0.000) is less 

than the study significance level of 5%, thus rejecting the null hypothesis and accepting the 

alternative hypothesis that there are statistically significant association between the child 

receiving medical treatment and his survival. Where the risk of death increases (almost 

twice) for children who received medical treatment during their last illness. (Risk=1.643). 

Table (37): Chi-square test between the child's survival status and the type of treatment  

Type of treatment the child 

had 

Child's  Survival Status Pearson Chi-Square df P- Value 

Dead Alive 

Oral or intravascular 124 49 40.965 4 0.000 

Blood transmission 5 0 

Dietary Tube 25 0 

Herbs 0 1 

Source: Source: Prepared by the researcher from SPSS (2021) 

From the table above, the probabilistic value of the chi-square test (P-value=0.000) is less 

than the study significance level of 5%, thus rejecting the null hypothesis and accepting the 

alternative hypothesis that there are statistically significant association between the type of 

treatment received by the child and his survival. 

Table (38): Chi-square test between child survival and surgery 

Surgical Operation Child's  Survival Status Pearson Chi-

Square 

df P- Value 

Dead Alive 

Yes 18 0 10.633 1 0.001 

No 195 119 

Source: Source: Prepared by the researcher from SPSS (2021) 

From the table above, the probabilistic value of the chi-square test (P-value=0.001) is less 

than the study significance level of 5%, thus rejecting the null hypothesis and accepting the 
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alternative hypothesis that there are statistically significant association between performing 

a surgical operation and the child’s survival. 

Table (39): Chi-square test between the child's survival status and the type of surgery 

Type of surgery Child's  Survival Status Pearson Chi-

Square 

df P- Value 

Dead Alive 

Burning treatment 3 0 10.633 3 0.031 

Rectum block 7 0 

Surgical operation 6 0 

Blood Dialysis 2 0 

Source: Source: Prepared by the researcher from SPSS (2021) 

From the table above, the probabilistic value of the chi-square test (P-value=0.031) is less 

than the study significance level of 5%, thus rejecting the null hypothesis and accepting the 

alternative hypothesis that there are statistically significant association between the type of 

surgery and the child’s survival. 

Table (40): Chi-square test between the child's survival status and the body cite of surgical operation 

Body cite of surgical 

operation 

Child's  Survival Status Pearson Chi-

Square 

df P- Value 

Dead Alive 

Abdomen 8 0 10.010 2 0.018 

Head 6 0 

Hands 3 0 

Source: Source: Prepared by the researcher from SPSS (2021) 

From the table above, the probabilistic value of the chi-square test (P-value=0.018) is less 

than the study significance level of 5%, thus rejecting the null hypothesis and accepting the 

alternative hypothesis that there are statistically significant association between the part of 

the body on which the surgical procedure performed and the child’s survival . 

Table (41): Chi-square test between the child's survival status and postnatal care place for mother 

Place of postnatal care Child's  Survival Status Pearson Chi-Square df P- Value 

Dead Alive 

Health Centre 66 26 3.638 2 0.162 

Private doctor 120 79 

Home 27 14 

Source: Source: Prepared by the researcher from SPSS (2021) 

From the table above, the probabilistic value of the chi-square test (P-value=0.162) is less 

than the study significance level of 25%, thus rejecting the null hypothesis and accepting 

the alternative hypothesis that there are statistically significant association between the 

place of the mother receiving health care after birth and the survival of the child. 

Table (42): Chi-square test between the child's survival status and the type of building materials 

Type of building material Child's  Survival Status Pearson Chi-

Square 

df P- Value 

Dead Alive 

Bricks and cement 196 119 10.010 1 0.002 

Mud and straw 17 0 

Source: Source: Prepared by the researcher from SPSS (2021) 

From the table above, the probabilistic value of the chi-square test (P-value=0.002) is less 

than the 5% study significance level, therefore, rejecting the null hypothesis and accepting 
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the alternative hypothesis that there are statistically significant association between the 

type of home building materials and child’s survival. 

Table (43): Chi-square test between the child's survival and the Sanitation 

Sanitation 

 

Child's  Survival Status Pearson Chi-

Square 

df P- Value Risk 

Dead Alive 

Yes 195 116 4.531 1 0.033 0.939 

No 18 3 3.352 

Source: Source: Prepared by the researcher from SPSS (2021) 

 From the table above, the probabilistic value of the chi-square test (P-value=0.033) is less 

than 5% of the study significance level, thus rejecting the null hypothesis and accepting the 

alternative hypothesis that there are statistically significant association between sanitation 

at home and child survival. Where the risk of death increases (3 times) for children who do 

not have a toilet in their home. (Risk=3.352). 

Table (44): Chi-square test between the child's survival status and the water  

Water Source Child's  Survival Status Pearson Chi-

Square 

df P- Value 

Dead Alive 

Pipe 208 111 10.307 2 0.006 

Haffeer 3 0 

Well 2 8 

Source: Source: Prepared by the researcher from SPSS (2021) 

From the table above, the probabilistic value of the chi-square test (P-value=0.006) is less 

than the study significance level of 5%, thus rejecting the null hypothesis and accepting the 

alternative hypothesis that there are statistically significant association between the source 

of drinking water and the child’s survival. 

Table (45): Chi-square test between the child's survival status and the Garbage disposal 

Garbage disposal Child's  Survival Status Pearson Chi-Square df P- Value 

Dead Alive 

Garbage vehicle 43 56 29.080 3 0.000 

Burning 82 38 

Throw in the open 86 25 

Garbage digging 2 0 

Source: Source: Prepared by the researcher from SPSS (2021) 

From the table above, the probabilistic value of the chi-square test (P-value=0.000) is less 

than the study significance level of 5%, thus rejecting the null hypothesis and accepting the 

alternative hypothesis that there are statistically significant association between the way of 

disposal of garbage and the child's survival. 
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7. Discussion:  

The study showed that there is a significant association between close kinship and infant 

mortality, where the risk of death increases for infant whose parents are related. Moreover, 

between child's nature dead siblings, and number of deliveries for mother, pregnancy 

duration, and diseases of mother during pregnancy, mother follow up, hyperthermia and 

infant mortality. In addition, there is association between places of death, residence, Kind 

of delivery, first organ appearing, placenta detachment, death due to congenital problem, 

color of child's at birth. 

Further, the study showed a significant association between, ability of child to breast or 

bottle, child's cease to breast feed, breast-feeding from the breast only. and use of family 

planning methods, child's  infected with malaria, child's  suffering from dehydration, 

child's  suffered from malnutrition, child's  infection with pneumonia, mother takes folic 

acids, mother's health after delivery, type of building material, sanitation, water source, 

garbage disposal and infant mortality.  

Furthermore, the study showed a significant association between mother's education and 

infant and under-five mortality. Maternal education has been identified as one of the most 

important socioeconomic determinants of infant and child mortality. They are more 

capable of manipulating available health facilities and personnel and they greatly change 

the traditional balance of familial relationships with a profound effect on childcare. In 

addition to these, they are more likely to have had antenatal care, to give birth with some 

medical attention, and to take their children at some point to see a physician. 

Moreover, the study showed that there is a significant association between immunization 

and infant mortality. 

8. Conclusion: 

The conclusion of the study is infant mortality in Gezira State was still high and there are 

socioeconomic, maternal and environmental factors had a significant of association on the 

survival status of children. 

9. Recommendation: 

Finally, this study recommends the expansion of immunization of children, and education 

for mothers in order to promote family planning and improve child health. Also, further 

detailed research needed to provide better explanations for the determinants of the higher 

risks of infant mortality in Sudan. 
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