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A B S T R A C T 
 

 

Introduction: The disparity in under-five year-old mortality rates between rural and urban areas in Kenya (also reported in other 

in sub-Saharan African countries), is a critical national concern. The objective of this study was to investigate the influence of 

geographical location and maternal factors on the likelihood of mortality among under-five children in rural and urban areas in 

Kenya. 

Methods: Data from the 2008-2009 Kenya Demographic and Health Survey were used to determine mortality among under-five 

children (n=16 162) in rural and urban areas in the 5 years preceding the survey. Multivariate analysis was used to compare the 

influence of key risk factors in rural and urban areas. 

Results: Overall, the likelihood of death among under-five children in the rural areas was significantly higher than that in the urban 

areas (p<0.05). Household poverty was a key predictor for mortality in the rural areas, but the influence of breastfeeding was 

similar in the two areas. The likelihood of under-five mortality was significantly higher in the rural areas of Coast, Nyanza and 

Western Provinces than in Central Province. 

Conclusions: The study shows that the determinants of under-five mortality differ in rural and urban areas in Kenya. Innovative 

and targeted strategies are required to address rural poverty and province-specific sociocultural factors in order to improve child 

survival in rural Kenya. 
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Introduction 
 

The highest rates of child mortality continue to be found in 

sub-Saharan Africa, with the region accounting for half of the 

8.8 million under-five year-olds’ deaths globally in 20081. 

Kenya is one of the countries in the region with high under-

five mortality rates (defined as ≥40 deaths per 1000 live 

births). According to the 2008-2009 Kenya Demographic and 

Health Survey, the country’s under-five mortality was 74 

deaths per 1000 live births while the disaggregated data 

revealed a significantly higher mortality rate in rural 

compared with urban areas2. These findings reflect the 

Kenyan and other sub-Saharan African countries’ concern 

regarding the achievement of the UN Millennium 

Development Goal (MDG) 4, which aims to reduce under-

five mortality by two-thirds by 20151. The Government of 

Kenya recognizes the need to address urban–rural disparities 

in order to fast track the progress toward achieving the 

MDGs by 2015. As part of the National Development 

Agenda – Kenya Vision 2030, one of the health sector 

objectives under the First Medium-term Plan (2008–2012) is 

to reduce under-five mortality from 120 to 33 per 1000 live 

births3. 

 

Previous research has shown that various factors influence 

child health and survival, including place of residence, 

breastfeeding, place of delivery, access to postnatal care, and 

maternal age and education4-11. Geographic differences in 

maternal literacy levels and sociocultural practices are linked 

to the variations in child mortality rates within countries8. 

Evidence shows that breastfeeding, particularly in the first 6 

months of a child’s life, is critical for child survival because of 

the associated benefits, including a reduction in the risk of 

diarrheal diseases10,11. The likelihood of under-five mortality 

has also been linked to place of delivery, with evidence 

indicating that women who deliver at health facilities have a 

lower probability of reporting child death compared with 

those delivering in home settings4-12. These differences have 

largely been driven by the use of skilled delivery care at 

health facilities compared with the deliveries that occur at 

home, which in most cases are not attended to by skilled 

birth attendants. Conversely, studies conducted in Nigeria 

and South Africa found that place of delivery did not have an 

effect on perinatal and under-five mortality12,13. Access to 

postnatal care has also been associated with a reduction in 

under-five mortality, with a study in Bangladesh showing that 

postnatal home visits within the first 2 days after birth by 

skilled healthcare workers was significantly associated with a 

lower likelihood of child death14. 

 

Studies conducted in the developing countries have found 

that maternal education and age are important determinants 

of child mortality4,10-12,15-17. Evidence shows that child 

mortality rates are higher among less educated mothers 

compared with mothers who have higher levels of 

education11,12,15,16. The importance of maternal education is 

based on the fact that education increases a mother’s level of 

knowledge and skills, thus enabling her to effectively 

understand and utilize available information and resources 

critical for child health and survival. With regard to maternal 

age, previous studies have found this to have a significant 

effect on child mortality, with a higher risk of child death at 

young and old maternal ages4,10,17. 

 

Other factors that have been found to have an effect on 

under-five mortality include birth order, sex of child and 

household socioeconomic status10,11,15,17-21. Previous findings 

on the effect of birth order were mixed, with some studies 

reporting that higher order births were associated with 

increased risk of under-five mortality10,17,18 but others finding 

no influence on child mortality15,19. With regard to the sex of 

child, a study in Malawi did not find a significant effect on 

child mortality10. In Kenya, a study in Nairobi slums showed 

that male children were significantly more likely to die than 

female children20. However, findings from a study conducted 

in India suggested that male children were less likely to die 

early than female children11. 

 

The effect of household socioeconomic status on child 

mortality has also been examined by previous studies4,17,21. 

Existing evidence from studies conducted in the developing 
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countries suggest that poverty is an underlying factor in many 

cases of child deaths4,21. A study using the 2008 Nigeria 

Demographic and Health Survey found higher odds of child 

death among the poorest households compared with the 

richest households in rural Nigeria4. However, a national 

study conducted in Tanzania did not find a significant effect of 

household socioeconomic status on infant and child 

mortality17. 

 

The objective of this study was, therefore, to compare the 

influence of geographical location (province of residence) and 

key maternal factors on the probability of death before the 

age of 5 years among children in rural and urban areas in 

Kenya. 

 

Methods 
 

Study design and sampling 
 

The study was based on the national cross-sectional 

demographic and health survey (KDHS) conducted in Kenya 

from 2008 to 20092. The KDHS collects nationally-

representative data on women of child-bearing age (15-49 

years) and their children. The sample frame included a total 

of 400 primary sampling units across the 8 provinces. Multi-

stage cluster sampling was used to select 8444 women across 

the 8 provinces of Kenya with stratification for rural and 

urban residence. The study included a total of 16 612 

children born in the 5 years preceding the survey. 

 

Measures 
 

The outcome variable was the risk of all-cause under-five 

mortality. This included all deaths among children aged 0–59 

months born to mothers in the study. The period of inclusion 

spanned the 5 years preceding the date of interview. The risk 

factors examined in the study were selected based on 

scientific literature and included sex of child; age of mother, 

grouped as 15-20, 21-27, 28-31, and ≥32 years; mother's 

level of education, categorized as ≤ primary education, and ≥ 

secondary education; birth order of child grouped as 1, 2–3, 

or ≥4; household wealth categorized in low, middle and high 

tertiles; geographical province of residence (Nairobi, Central, 

Rift Valley, North Eastern, Coast, Nyanza, Western and 

Eastern); duration of breastfeeding categorized as <6 

months, 6-12 months and >12 months; place of delivery 

(home, public health facility or private health facility) and 

postnatal visit 2 months after delivery (no or yes). The wealth 

tertiles were derived from an index computed using data on 

the ownership of consumer goods, dwelling characteristics, 

type of drinking water source, toilet facilities and other 

characteristics that relate to a household’s socioeconomic 

status2. The variables on breastfeeding, place of delivery and 

postnatal visits were selected to examine some aspects of the 

child care and health seeking behavior of mothers in rural and 

urban areas. The enumeration areas were classified as urban 

or rural in the KDHS according to the national definition 

which includes a set of criteria on population density and 

availability of specific socioeconomic activities in the area2. 

 

Data analysis 
 

The differences in frequency of all-cause under-five mortality 

between rural and urban areas were assessed using bivariate 

(Pearson’s χ2) analysis, and multivariate Cox proportional 

hazards regression was used to simultaneously investigate the 

effects of the demographic, geographic and maternal factors 

on survival rates. In the regression model, risk factors were 

included based on the likelihood of an association with 

childhood survival seen from a literature search and their 

level of statistical significance (p<0.25) from the bivariate 

analysis. Separate models were fit for the overall sample as 

well as rural and urban residents, and the relative effects 

were expressed as hazard ratios and the corresponding 95% 

confidence intervals. 

 

Ethical considerations 
 

The study involved secondary analysis of data from the 2008-

2009 KDHS which excluded participant identifiers. The 

protocol for the KDHS had been previously approved by the 

Scientific and Ethical Review Committee of Kenya Medical 

Research Institute. 
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Results 
 

Bivariate analysis of risk factors for under-five 
mortality 
 

The results of the bivariate analysis of risk factors for under-

five mortality in rural and urban areas are shown (Table 1). 

Mortality among under-5 children was more frequent among 

rural mothers aged above 21 years compared with mothers of 

the same age range in urban areas. Similarly, deaths among 

under-five children differed significantly with the level of 

maternal education in rural areas compared with urban areas 

(p<0.001). The association of sex of child with under-five 

mortality was not significantly different in either residence 

location. The proportions of under-five deaths that included 

children of a birth order of 2 or higher were higher than those 

for similar children in urban areas (p<0.001). 

 

Among the deaths in rural areas, the proportion in 

households in the lowest wealth tertile was higher than in this 

category of households in the urban areas. High prevalence of 

under-five deaths was seen in the rural areas in the Coast, 

Nyanza and Western provinces, and in the urban areas of 

Nyanza Province. The prevalence of under-five deaths was 

higher in rural areas compared with urban areas when the 

child had been breastfed for less than 6 months, delivered at 

home, or not been taken for a postnatal check 2 months after 

birth. 

 

Multivariate analysis of risk factors for under-five 
mortality  
 

The results of the multivariate analysis of risk factors for 

under-five mortality in Kenya are shown (Table 2). In the 

model using the overall sample, place of residence was a 

significant (p<0.05) determinant of under-five mortality as 

seen in the hazard ratio of 3.6 for rural areas compared with 

urban areas. 

 

 

Overall, maternal age was a significant determinant of under-

five mortality, with the highest likelihood of survival among 

children of mothers aged 32 years or more (p<0.01). This 

effect was seen in the overall sample as well as the rural and 

urban areas. 

 

In both rural and urban areas, attainment of secondary 

education or higher by mothers and the sex of child were not 

significant determinants of under-five mortality. Higher birth 

order was significantly (p<0.05) associated with an increased 

likelihood of mortality in the overall sample but this result 

was only significant (p<0.05) in the urban areas. 

 

Household wealth in Kenya was a significant (p<0.05) 

determinant of under-five mortality. In rural areas, 

households with greater wealth were less likely to have 

under-five deaths compared with the poorest households. 

This relationship was not seen among the urban households. 

 

Among the geographic provinces of Kenya, Coast, Nyanza 

and Western had significantly greater likelihood (p<0.05) of 

under-five mortality compared with Central Province. When 

disaggregated by place of residence, this association was only 

seen in the rural areas in the 3 provinces. The place of 

delivery of the child and postnatal visit to a health facility  

2 months after delivery were not significantly associated with 

under-five mortality in rural and urban areas in Kenya. 

 

The influence of breastfeeding on the likelihood of under-five 

mortality was similar in rural and urban areas, with children 

who were breastfed for more than 6 months having 

significantly lower probability (p<0.05) of mortality than 

children breastfed for less than 6 months. In the model using 

the overall sample, there was no significant interaction 

between place of residence and duration of breastfeeding 

although the higher likelihood of mortality among rural 

children breastfed for less than 6 months was seen compared 

with urban children. 
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Table 1: Selected characteristics of under-five mortality cases in rural and urban Kenya 

 
 Characteristic Overall Rural Urban Χ

2 test for rural 
vs urban Total Under-five 

children 
who died 
(%) 

N Under-five 
children 
who died 
(%) 

N Under-five 
children 
who died 
(%) 

Total  16162   13149   3013     

Mother's age (years) 
      

χ2 (3) = 192.7* 

15-20 655 3.8 478 3.8 177 3.7 

21-27 3651 6.9 2781 7.5 870 4.2 

28-31 2904 7.7 2276 8.3 628 4.6 
 ≥32 8952 8.1 7614 8.2 1338 7.3 

Mother's education χ2 (1) = 865.5* 

≤Primary  13245 8.1 11336 8.3 1909 6.5 
 ≥Secondary  2917 5.5 1813 6.0 1104 4.2 

Sex of child χ2 (1) = 0.003 

Male 8182 8.4 6658 8.7 1524 6.7 
 Female 7980 6.8 6491 7.2 1489 4.4 

Birth order χ2 (2) = 937.8* 

1 880 0.7 509 1.0 371 0.2 
  2-3 3994 5.4 2786 5.8 1208 4.2 

≥ 4 11288 8.9 9854 8.9 1434 8.6 

Household wealth tertile 
      

χ2 (2) = 5400*† 

Lowest 8144 9.0 7932 9.0 212 6.6 

Middle 2950 7.8 2780 7.8 170 11.1 

Highest 5068 5.3 2437 5.3 2631 5.3 
 Province χ2 (6) = 860.9* 

Central 1353 4.2 1160 4.3 193 3.6 

Coast 2312 9.0 1577 10.6 735 6.1 
 Eastern 2065 5.3 1988 5.3 77 6.3 

Nyanza 2871 13.9 2438 14.3 433 8.0 

Rift Valley 3019 4.9 2782 4.9 237 5.5 
 Western 2269 10.2 1948 10.6 321 5.3 

North Eastern 1493 6.5 1256 6.3 237 7.9 

Nairobi 780 4.5   −   − 780 4.5 
 Duration of breastfeeding χ2 (3) = 100.6* 

< 6 months 241 34.1 174 40.8 67 6.9 

6-12 months 1021 6.1 733 6.9 288 3.3 
 > 12 months 2217 1.0 1747 1.0 470 0.6 

No response 12683 8.5 10495 8.6 2188 7.0 

Place of delivery 
      

χ2 (3) = 1100* 

Home 13732 8.3 11719 8.3 2013 7.4 

Public health facility 1831 3.8 1161 4.4 670 2.2 

Private health facility 599 4.0 269 5.7 330 1.5 
 Postnatal visit at 2 months χ2 (3) = 23.6* 

No 14837 8.2 12005 8.6 2832 5.9 

Yes 1325 1.6 1144 1.8 181 0.2 
           –, No rural population. 
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Table 2: Hazard ratio estimates for determinants of under-five mortality in rural and urban Kenya 

 
 Determinant Overall Rural Urban 

HR 95% CI HR 95% CI HR 95% CI 

Place of residence 
 Rural 3.61* 1.27, 10.32 

Mother's age (Ref: 15-20 years) 
 21-27 0.71 0.40, 1.29 0.96 0.50, 1.84 0.23** 0.09, 0.60 

28-31 0.60 0.32, 1.12 0.87 0.44, 1.70 0.13** 0.05, 0.32 
≥32 0.32** 0.17, 0.60 0.46* 0.24, 0.91 0.06** 0.01, 0.24 
Mother's education (Ref: Primary or less) 

 ≥Secondary  0.78 0.60, 1.02 0.79 0.59, 1.06 0.68 0.35, 1.33 
Sex of child (Ref: Male) 

      Female 0.90 0.76, 1.07 0.88 0.74, 1.06 1.21 0.82, 1.77 
Birth order (Ref: 1) 

  2-3 2.60* 1.03, 6.58 1.85* 1.73, 4.71 4.80* 1.70, 12.45 
 ≥4 3.77* 1.41, 10.09 2.64* 1.97, 5.19 5.63* 2.43, 13.52 
Household wealth tertile (Ref: Low) 

 Middle 0.74* 0.59, 0.93 0.73* 0.57, 0.92 1.59 0.48, 5.24 
Highest 0.77* 0.58, 0.98 0.78* 0.58, 0.94 0.94 0.46, 1.91 
Province (Ref: Central) 

 Coast 1.69* 1.01, 2.85 1.94* 1.12, 3.36 0.83 0.22, 3.21 
Eastern 1.12 0.67, 1.87 1.20 0.71, 2.02 0.44 0.06, 3.48 
Nyanza 3.38** 2.13, 5.37 3.60** 2.23, 5.82 2.09 0.54, 8.13 
Rift Valley 1.14 0.68, 1.92 1.15 0.67, 1.96 1.54 0.31, 7.62 
Western 2.81** 1.80, 4.38 3.00** 1.90, 4.73 1.40 0.31, 6.19 
North Eastern 1.18 0.70, 1.98 1.19 0.69, 2.04 1.40 0.35, 5.64 
Nairobi 1.31 0.54, 3.15 NR NR 0.97 0.24, 3.88 
Duration of breastfeeding (Ref: < 6 months)  
6-12 months 0.55 0.20, 1.48 0.17** 0.10, 0.29 0.31* 0.12, 0.77 
> 12 months 0.13* 0.02, 0.84 0.03** 0.02, 0.05 0.10** 0.02, 0.42 
No response 0.17** 0.06, 0.47 0.04** 0.02, 0.07 0.22 0.04, 1.17 
Place of delivery (Ref: Home) 
Public health facility 1.13 0.71, 1.82 1.02 0.62, 1.68 3.61 0.64, 20.30 
Private health facility 1.01 0.52, 1.96 1.15 0.57, 2.30 1.33 0.17, 10.52 
Postnatal visit at 2 months (Ref: No) 

 Yes 1.36 0.60, 3.07 1.38 0.61, 3.17 0.86 0.07, 10.04 
Place of residence x breastfeeding duration†  
Urban, < 6 months 2.37 -0.26, 5.00 – 
Urban, 6-12 months 1.30 -0.61, 3.21 – 
Urban, > 12 months 0.31 -0.32, 0.94 – 
Rural, < 6 months 8.56 -4.29, 21.40 – 
Rural, 6-12 months 1.50 -0.71, 3.71 – 
Rural, >12 months 0.26 -0.13, 0.64 – 
HR, Hazard ratios; NR, no rural population. 
†HR computed using Stata 11 'margins' command.  
*p<0.05; **p<0.01. 
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Discussion 
 

This study compared geographic and maternal factors 

associated with under-five mortality in rural and urban areas 

of Kenya. It was found that the likelihood of mortality among 

under-five children was higher in rural areas compared with 

urban areas. This disparity, which has been observed in 

national surveys and studies in Kenya and other sub-Saharan 

countries2,13,16,22,23, has been ascribed to inequities in location, 

socioeconomic factors, sociocultural beliefs and practices, 

and individual level risk factors in these populations4,5. The 

results of the present study suggest that the probability of 

mortality within the first 5 years of life is associated with 

province of residence for rural children, but not for urban 

children. The association of under-five mortality with 

maternal variables, namely duration of breastfeeding, place of 

delivery and postnatal visit 2 months after delivery, was 

similar for both rural and urban children. The results of the 

multivariate analysis highlight differences in risk factors for 

under-five mortality between rural and urban areas in Kenya.  

 

A lower likelihood of under-five mortality associated with 

older mothers was seen in both urban and rural areas, 

although this was significant at age 32 years or above among 

rural women compared with age 21 or above among urban 

women. This is consistent with other studies and may suggest 

that levels of awareness of child health care are greater among 

the more educated younger mothers in the urban areas in 

Kenya11,12,15,16. Younger mothers may also not be socially and 

psychologically mature enough to deal with the requirements 

of infant and child care, or they may lack the domestic 

decision-making authority that older mothers may have24. 

The absence of a relationship between maternal educational 

attainment and mortality in both rural and urban areas of 

Kenya is surprising, given the evidence in literature of lower 

child mortality rates being associated with higher maternal 

education11,12,15,16. However, in both areas the odds ratios 

were indicative of a lower risk of child mortality among 

mothers with higher education, although these were not 

statistically significant. 

The risk of death of under-five female children was not 

significantly different from that of male children in both rural 

and urban areas. This is different from a trend reported in 

many national surveys and studies in sub-Saharan Africa, 

which show greater mortality rates among male children25-27. 

Similarly, the association of higher-order births with higher 

child mortality as reported in other studies in sub-Saharan 

Africa was found in both rural and urban areas in Kenya10,19. 

The likelihood of death among children in households in the 

middle and highest (wealthiest) tertiles of wealth was lower 

than that in households in the lowest (poorest) tertile in rural 

areas. However, this association was not observed among 

households in urban areas. This suggests that the differences 

in household wealth may have greater implications for 

population health outcomes in rural areas compared with 

urban areas in Kenya. 

 

The province of residence was also significantly associated 

with under-five mortality. The high likelihood of under-five 

mortality in both rural and urban areas in Nyanza Province 

has been previously reported and may be attributed to a 

number of factors, including high HIV prevalence (at 14% 

this is more than double the national rate of 6.3%) and a high 

proportion of teenage pregnancies2. The rural areas in Coast 

and Western provinces had significantly higher under-five 

mortality than those in Central Province. The ethnocultural 

composition of these provinces may underpin the differences 

in likelihood of under-five mortality observed. Studies have 

shown that child mortality is lowest among the Kikuyu, who 

reside mostly in Central Province, compared with other 

ethnic groups18. Other factors that may underlie these 

observed outcomes include a higher proportion of the 

population in Central Province within the highest three 

wealth quintiles, and with higher literacy levels compared 

with other provinces2. 

 

Of the maternal factors examined in this study, only the 

duration of breastfeeding was a significant risk factor for 

under-five mortality. Numerous studies show that children 

breastfed for less than 6 months are at greater risk of death 

compared with those fed for longer periods8,28. This effect 
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was not different in rural and urban areas of Kenya even after 

controlling for various sociodemographic characteristics. The 

place of delivery and the postnatal visits 2 months after 

delivery were not significantly associated with under-five 

mortality in both rural and urban areas in Kenya although the 

association of these variables with perinatal mortality is well 

documented13. 

 

A limitation of this study is the retrospective nature of the 

DHS data. This introduces recall bias in the reporting of 

events over the preceding 5 year period. In addition, the 

place of residence of some respondents at the time of the 

survey may have changed over the period from the date of 

birth of the child. 

 

Conclusion 
 

This study adds to understanding of the drivers of under-five 

mortality in rural and urban areas of Kenya. The evidence of 

greater risk of mortality associated with younger mothers, 

poorer households, inadequate breastfeeding and specific 

geographic provinces underscores the need to tailor 

interventions to address these factors in rural areas. The 

absence of policies aimed at reducing socioeconomic 

inequalities between rural and urban areas would likely 

reduce the impact of public health interventions in improving 

child health and survival in Kenya. 
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