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Abstract 
Child health care factors such as medical treatment of sick children have direct and indirect effect 
on childhood mortality. Through international cooperation, a number of countries including 
Kenya have gathered information on provision of child health services at facility level from peri-
odic Service Provision Assessment (SPA) surveys. Kenya has also gathered information on medical 
treatment of sick children at household level from periodic Demographic and Health Surveys 
(DHS). However, establishing how health care information in the SPA surveys relate to childhood 
mortality and also how these factors relate to medical treatment of sick children in the DHS has 
been constrained by differences in sample designs of the surveys. This study deployed a strategy 
of constructing community level variables derived from the SPA survey data and incorporated 
them into DHS data which served as the main data source. The SPA and DHS sampling designs for 
Kenya allow computation of stable estimates of regional demographic and health service indica-
tors at provincial level. This study analyzed information gathered from 690 health facilities in 
2010 SPA and 6079 births born less than 60 months from 2008/09 DHS. The study found that 
access to child health services, waiting time before service in facility and time to the nearest re-
ferral facility were significant facilitating factors for medical treatment of sick children. The study 
also established that waiting time before service in facility was the only access to health care fac-
tor which had significant effect on childhood mortality when HIV prevalence was excluded in the 
analysis. However, the significance of waiting time before service diminished with inclusion of HIV 
prevalence. Further research is required to refine definition and measurement for child health 
care variable on female autonomy. 
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1. Introduction 
Access to child health care is an important component of quality health service provision. Medical treatment of 
sick children and other child health care factors are also critical determinants of childhood mortality according 
to the Mosley and Chen framework for analysis of child survival in developing countries [1]. In Kenya, one out 
of every 14 children die before attaining age five years and the causes of morbidity responsible for the deaths are 
mainly preventable diseases such as acute respiratory infections, malaria, anemia and malnutrition [2]. The es-
timate of under-five mortality rate from 2008/09 Kenya Demographic and Health Survey (KDHS) was 74 per 
1000 live births. This rate was considered unacceptably very high giving that Kenya’s target for the year 2015 is 
32 per 1000 live births. To accelerate the pace of childhood mortality reduction, the Government of Kenya has 
been implementing a number of strategic interventions including: rolling out the Integrated Management of 
Childhood Illnesses (IMCI); the Child Health Promotion which involves immunization; and, Malaria Control. 
The IMCI strategy is aimed at ensuring that health facilities have: enough drugs and supplies; skilled providers; 
and, family and community components, among others. Due to sample design issues limiting combined use of 
KDHS and Kenya Service Provision Assessment (KSPA) surveys’ data which are collected after every five 
years, establishing how access to child health care factors including medical treatment of sick children relates 
with childhood mortality in Kenya has remained as a major challenge. This study attempted to tackle the chal-
lenge by combined use of KDHS and KSPA data but confining the use of KSPA data to computations of pro-
vincial regional level estimates for child health services variables.  

Indicators and measurements for access to child health services and medical treatment of sick children in 
Kenya are contained in the 2010 KSPA Report and the 2008/09 KDHS Report, respectively. At national level 
2010 KSPA Report contained the following relevant key highlights that: 1) basic child health services were availa-
ble in 68 percent of the facilities; 2) all first-line medicines to treat diarrhea, malaria and emergency conditions 
defined in IMCI strategy were available in 66 percent of facilities offering outpatient care for sick children; 3) 
reasons given by mothers as to why they failed to seek health care from the nearest facility included waiting 
time before being attended to and shortage of prescribed medicines [3]. The national level 2008/09 KDHS Re-
port relevant key highlights included: 1) only 56 percent of sick children who were reported to have suffered 
from acute respiratory infections within two weeks from the survey date in the household received medical 
treatment; 2) only 49 percent of the children who had diarrhea were taken to health facility for medical treatment 
[4]. The two reports also provide provincial regional level estimates for these key indicators and hence under- 
score the existence of wide variations. Kenya is therefore far from achieving universal access to health care services. 

This study benefited greatly from a comprehensive systematic review of studies undertaken in sub-Saharan 
Africa by Rutherford, Mulholland and Hill on how access to health care relates to under-five mortality [5]. The 
review study concluded that there was a need to include in analysis of other measures such as social networks, 
time available to access health care and female autonomy in addition to traditional measures of distance from 
health services and cost of health care access. Results of literature review undertaken for this study, also made 
the following conclusions: 1) death in children aged under five years is strongly associated with adequate health 
care whereby 41 to 72 percent of new born deaths can be avoided through coverage of current health care inter-
ventions [6]; and, 2) implementation of modern child health care programmes was responsible for reductions in 
child deaths in sub-Saharan countries such as Liberia, Zaire, Senegal and Mozambique [7]-[9]. Some of the stu-
dies undertaken using Kenyan data concluded as follows: 1) that heath care delivery system pose recurrent bar-
riers to the accessing of health care for the under-five and by implication frustrate efforts towards childhood 
mortality reduction [10]; and, 2) efforts of unmeasured environmental and community factors such as availabil-
ity of hospitals and economic resources are likely to be important for child mortality [11]. 

2. Data and Methods 
2.1. Data 
The data on child health care variables used in this study were obtained from the KSPA survey conducted in 
2010. This was the second in the series of health facility surveys undertaken in Kenya usually about one year 
after the KDH surveys. The 2010 KSPA covered 690 health facilities carefully sampled to represent the distri-
bution of a total of 6192 functional health facilities at the time of the survey in Kenya. The sample took into 
consideration the following key background characteristics: 1) type of facility (hospital, health center, maternity, 
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clinic and dispensary); 2) managing authority (government, non-governmental organization, private for profit 
and faith based organization); 3) administrative province (Nairobi, Central, Coast, Eastern, North Eastern, 
Nyanza, Rift Valley and Western). The instruments used in the assessment were developed based on best prac-
tices and lessons learnt from past health facility assessments implemented in a number of countries including 
Kenya. In addition, the survey used extensively guidelines and standards developed by the World Health Or-
ganization (WHO) technical programmes and the work of the International Health Facility Assessment Network 
(IHFAN). Details of the service readiness indicators’ definition, data collection and references are contained in 
the 2012 WHO publication [12]. In addition, the 2010 KSPA Survey Report contains detailed descriptions of 
survey process, methodology including the criteria for selection of the sample and data collection instruments 
[3]. 

Given the focus of this study, the following specific information on child health services obtained from the 
2010 KSPA survey were utilized: 1) availability of child health services at the facility with a bias on curative 
outpatient care for sick children, growth monitoring and childhood immunization; 2) capacity at the facility to 
provide quality outpatient care for sick children with bias on essential medicine and supplies as spelt out in the 
IMCI strategy and relevant health provider pre or in-service training undertaken within 12 months prior to the 
survey; 3) waiting time before service and other client satisfaction information from exit interviews of sampled 
sick children caretakers and service providers; and, 4) availability of services for prevention of mother-to-child 
transmission (PMTCT) of HIV with a bias on facility capacity to provide minimum package of PMTCT and 
having all items of PMTCT plus services. This was a special consideration based on established fact from pre-
vious studies that HIV/AIDS was mainly responsible for upsurge of child mortality rate in the period 1998-2003 
[13].  

The data on medical treatment of sick children and other control variables used in the study were obtained 
from the 2008/09 KDHS. Detailed descriptions of the survey process, methodology and data collection instru-
ments are contained in the 2008/09 KDHS Report [2]. Since information on exact dates of births and dates of 
interviews in the households were available in the KDHS data set, the analysis was restricted to 6079 births born 
under 60 months prior to the survey date in their respective households. The inherent constraint regarding use of 
two data sets with different sample designs was resolved by: 1) restricting the use of 2010 KSPA data to com-
putation of community/contextual variables at provincial level consistent with the shared sample domain with 
the 2008/09 KDHS; and, 2) assuming that the health facility conditions had not changed substantially between 
2009 and 2010. 

2.2. Variables in the Analytical Framework and Methods 
The choice of variables included in this analysis was guided by the Mosley-Chen (1984) conceptual framework 
on proximate determinants [1]. Its basic assumption is that child mortality is as a result of the background va-
riables operating through proximate determinants or by proximate determinants directly. Some of the important 
proximate variables include: access to and use of child health services; exposure and susceptibility to varying 
pathogenic agents; and, nutritional status. The proximate factors are also assumed to depend upon social and 
economic factors such as parental education and household disposable income and wealth. Fortunately for this 
study, a number of studies on determinants of child mortality applying Mosley-Chen framework have been un-
dertaken using Kenyan data which have resulted into determination of statistically significant factors and varia-
ble categorization based on empirical relative risk of child mortality. This study took cognizance that in Kenya, 
child mortality had been adversely affected directly and indirectly by HIV/AIDS epidemic. Variables selection 
was therefore guided by literature on child mortality determinants in Kenya and in sub-Sahara Africa. The anal-
ysis was restricted to only 7 variables on access to child health care which included medical treatment of sick 
children. Additional 10 other variables were also included in the analysis as controls.  

In view of the limitations of the 2008/09 KDHS data as appertains to quality of data on use of child health 
services at household level, it became necessary to compute weighted aggregated values for these variables at 
district level since cluster and household codes in the data set had been scrambled prior to release of data for 
public use in order to guard against revealing identifiers of individuals who provided HIV/AIDS information. 
Similarly, the nature of the 2010 KSPA dataset only allowed for computation of weighted aggregated values of 
variables on child health services at provincial level due to its sampling design. All the child health care va-
riables were therefore treated as contextual/community level variables in this study. This was a major limitation 
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since wide variations also exist at household level as appertains to access to child health services. However, it is 
worth noting that the results of this study have low probability of adverse effects associated with use of mixed 
methodology of qualitative and quantitative data collection simply because the implementation of both the 
KSPA and KDHS surveys in Kenya received technical support from the ICF Macro and were part of the world 
wide surveys conducted after rigorous pilot evaluations of WHO recommended survey designs and methodolo-
gies including data collection instruments to enhance accuracy and international comparability of results. 

The study used deaths in the six age segments of childhood as the outcome variable. During the preliminary 
stages in the analysis, a total of 17 independent variables that were considered for inclusion were: 1) 4 commu-
nity/contextual variables used as controls (mean length of breastfeeding duration, full immunization coverage 
rate, malaria severity and HIV prevalence rate); 2) 7 variables on access to and use of child health services 
(availability of child health services, waiting time before service in facility, time to the nearest referral facility, 
child health services satisfaction level, female autonomy on health care with special emphasis on financial and 
empowerment for seeking health care, medical treatment of sick children and availability of PMTCT services); 3 
socio-economic variables used as controls (wealth index, maternal marital status and mother’s education level); 
and, 3 proximate determinant variables also used as controls (single/multiple birth, sex and toilet facility type). 
A 60 and 40 percentile rule was applied across the board to classify all values of the independent variables, 
based on perceived risk of childhood death, into “better-off” and “worse-off” categories respectively. 

Generalized linear regression model in log-linear format was used to undertake bivariate and multivariate 
analysis. Detailed exposition on the application of the model in analysis of childhood mortality in Kenya can be 
obtained from the 2014 study by K’Oyugi [14]. Equation (1) presents the model in a mathematical expression 
[15].  

( ) 0 1 1 2 2Log x p px x xθ β β β β= + + + +                            (1) 

where: 
( )x E T xθ =  and a more functional form that is easy to use is ( )expx Xθ β= ; 

( )1 pX x x=   vector of regression variables;  
( )1 pβ β β=   vector of regression coefficients; 

E = expectation or mean of the statistical distribution; 
T = life time exponentially distributed; 
t = failure time; 
p = number of regression variables; 

0β  is the intercept term.  
Cross tabulation method was also applied in bivariate analysis to determine the nature of relationships be-

tween the variable on medical treatment of sick children and each of the other child health care variables. In ad-
dition, life table method was used extensively to compute childhood mortality rates so as to establish childhood 
mortality differential by various independent categorical variables analyzed. 

3. Results and Discussion 
The results of this study are presented and discussed in three sub-sections namely: childhood mortality age pat-
terns of access to child health care factors; medical treatment of sick children and other child health care factors 
linkages; and, effects of child health care and medical treatment of sick children on childhood mortality in 
Kenya. In discussing the obtained results, efforts were made to gauge their consistency with the study expecta-
tions based on massive literature that accompanied the description of the 1984 Mosley and Chen analytical 
framework for analysis of child survival in developing countries plus results from some of similar studies al-
ready highlighted [1] [5] [13] [14]. 

3.1. Childhood Mortality Age Patterns of Access to Child Health Care Factors 
The childhood mortality age patterns of the already listed seven variables on access to child health care were 
analyzed. As stated earlier, the choice of the variables was based on most recent literature on how child care 
access relates to child mortality especially in sub-Saharan Africa. Brief descriptions of computation procedures 
for each of the seven variables are provided in this sub-section. The obtained age specific childhood mortality 
rates for each variable by category are presented in Table 1. 
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Table 1. Childhood mortality rates in Kenya by access to child health care factors.                                    

Variable/Category 
Probability of dying by exact age in months (per 1000 live births) 

1 3 6 12 24 60 

Access to child health services       

Better 0.025 0.032 0.039 0.049 0.063 0.078 

Poorer  0.041 0.047 0.052 0.061 0.067 0.072 

Child health services satisfaction level       

High 0.033 0.039 0.044 0.050 0.057 0.065 

Low  0.025 0.032 0.041 0.052 0.070 0.086 

Waiting time before service in facility       

Shorter 0.026 0.033 0.038 0.045 0.053 0.062 

Longer  0.035 0.041 0.051 0.065 0.087 0.107 

Time to nearest referral facility       

Shorter 0.029 0.036 0.040 0.049 0.058 0.065 

Longer  0.028 0.034 0.045 0.055 0.074 0.094 

Female autonomy on health care       

More empowered 0.029 0.035 0.042 0.052 0.064 0.073 

Less empowered  0.029 0.035 0.042 0.051 0.064 0.081 

Access to PMTCT services       

Better 0.030 0.037 0.046 0.056 0.072 0.087 

Poorer  0.027 0.033 0.038 0.047 0.056 0.066 

Medical treatment of sick children       

Higher 0.029 0.034 0.040 0.049 0.062 0.073 

Lower 0.029 0.037 0.044 0.054 0.066 0.079 

National average 0.028 0.035 0.042 0.051 0.064 0.076 

3.1.1. Access to Child Health Services 
This variable was constructed from information gathered in the 2010 KSPA survey. It consists of three indica-
tors namely: percentage of facilities offering all the basic three child health services (curative outpatient care, 
growth monitoring and childhood immunization); percentage of facilities offering sick child services having es-
sential medicines and supplies that meet the requirements specified in the IMCI strategy; and, percentage of fa-
cilities with child health service providers reported receiving routine training related to child health as specified 
in the IMCI strategy. Each broader community as used in this study was then classified to belong to either “bet-
ter-off” or “worse-off” category based on values for each of the three indicators constituting the variable. The 
overall variable categorization was achieved by applying the 60 - 40 percentile rule on the computed indicators’ 
values distribution. In this study, communities with at least two of the three indicators in the better-off category 
was classified as having better access to child health services and those with less than 2 of the indicators in the 
worse-off category were classified as having poorer access to child health services. This study results suggest 
that access to child health care services were relatively better in Nairobi, Eastern, Nyanza, Rift Valley, Western 
and North Eastern provinces. The results also classified Central and Coast provinces as having poorer access to 
child health services. 

This study’s expectation was that communities with better access to child health services should have lower 
childhood mortality rates when compared to those with poorer access. The life table analysis results on age pat-
terns of childhood mortality presented in Table 1 were therefore found to be consistent with the expectation ex-
cept at age 60 months. However, the difference was considered not substantial. 

3.1.2. Child Health Services Satisfaction Level 
The study used responses from facility client exit interviews in the 2010 KSPA survey. The survey sought the 
opinion of clients (care takers) who had brought sick children to facility on their satisfaction using a structured 
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instrument that had listed 13 aspects of possible problem areas with respect to service delivery as contained in 
the guidelines formulated by WHO and adopted by Kenya. The aspects included quality of examination, availa-
bility of medicine and health provider treatment of client, among others. A weighted distribution of mean num-
ber of total aspects of problems listed by clients in each community was computed and by applying the 60 - 40 
percentiles rule, communities with average of 4 or less listed aspects of problem were classified as being more 
satisfied and those with 5 or more listed aspects were classified as being less satisfied. The computed variable 
suggests that child health services satisfaction level was relatively higher in Central, Coast, Eastern and North 
Eastern provinces. The results also suggest that satisfaction level was relatively lower in Nairobi, Nyanza, Rift 
Valley and Western provinces. 

It was the expectation in this study that communities with higher child health satisfaction level should have 
relatively lower childhood mortality rates when compared to their counterparts with lower satisfaction level. The 
childhood mortality age patterns obtained from life table analysis presented in Table 1 were found not consis-
tent with the expectation at all the ages. This was therefore a result requiring further research that was outside 
the scope of this study.  

3.1.3. Waiting Time before Service in Facility 
Client exit interview information on waiting time before service in the 2010 KSPA survey was used to compute 
this variable. Weighted mean durations of waiting time in minutes at community level were computed and the 
60 - 40 percentile rule applied on the obtained values of the distribution to facilitate categorization. Communi-
ties with more than 58 minutes of waiting time before service were placed in the longer category and those with 
58 minutes or less were placed in the shorter category. In this regard, Coast, Eastern, North Eastern, Rift Valley 
and western provinces fell in the category shorter waiting time while Nairobi, Central and Nyanza provinces 
were in the longer waiting time category. 

Life table analysis of childhood mortality age patterns for this variable in Table 1 was found to be consistent 
with the study expectation whereby those with shorter waiting time had lower mortality rates at all ages.  

3.1.4. Time to the Nearest Referral Facility 
This variable served as proxy for time to service facility which was not captured in the 2010 KSPA survey. This 
information was obtained from service provider interviews in facility. Weighted mean durations of time in mi-
nutes to the nearest referral facility at community level were computed and the 60 - 40 rule applied on the ob-
tained values to facilitate classification. In this study, communities with travel time exceeding 62 minutes were 
considered to have longer duration while those 62 or less minutes were considered to have shorter duration. The 
results suggests that Nairobi, Central Coast, Rift Valley and Western provinces had relatively shorter travel time 
to referral facility while Eastern, North Eastern and Nyanza provinces had longer travel time to referral facility. 
It was this study expectation that communities with shorter travel time to referral facility should have lower 
childhood mortality rates. The results in Table 1 were therefore generally consistent with the expectation except 
at ages 1 and 3 months. However, the observed differences were considered not substantial. 

3.1.5. Female Autonomy on Health Care 
A proxy variable was computed from two indicators using information gathered in the 2008/09 KDHS. The 
survey had sought information from individual women interviewed on who had the final say on their own health 
care and on their type earnings from work. In this study, those who reported to have the final say alone or jointly 
with their partners and in addition reported to be earning some cash for work were classified as belonging to 
more empowered category while the rest were classified as less empowered. To stabilize the community level 
estimated values, weighting and aggregation of data was done at district level. The 60 - 40 percentiles rule was 
applied to the distribution of obtained weighted values on percentages of female empowerment thus classifying 
communities with over 41 percent as being more empowered and those with 41 percent or less as being less 
empowered. The expectation of this study was that communities with relatively higher female autonomy on 
health care should have lower childhood mortality rates. Life table results in Table 1 showed no or small differ-
ences except at age 60 months. However, the general pattern was found to be consistent with the expectation. 

3.1.6. Access to PMTCT Services 
This variable was computed from two indicators derived from the 2010 KSPA survey. The survey gathered in-
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formation on: percentage of facilities offering minimum package of PMTCT and having all items of PMTCT 
plus; and, percentage of facilities with PMTCT providers trained within three years prior to the survey. The 60 - 
40 percentile rule was applied to the distribution of weighted values for each of the two indicators. The variable 
access to PMTCT services was then computed using the criteria of those communities with over 33 percent of 
facilities offering the services and with over 72 percent of facilities having trained PMTCT service providers as 
belonging to the better category. Those communities not meeting the threshold were classifies as belonging to 
the poorer category. The criteria placed Coast, Nyanza and Rift valley provinces in the category of better access 
to PMTCT services while Nairobi and Central provinces were placed in the category of poorer access to 
PMTCT services. The expectation of this study was that communities with better access to PMTCT services 
should have lower childhood mortality rates. The life table analysis results in Table 1 indicated that this expec-
tation was not met at all ages. This result also required further scrutiny which was outside the scope of this 
study. 

3.1.7. Medical Treatment of Sick Children 
This variable was computed directly using information gathered in the 2008/09 KDHS on if children who had 
been reported to have had diarrhea or acute respiratory infection within two weeks prior to the survey received 
medical treatment from recognized sources recommended in the IMCI strategy. To cater for the large number of 
cases without this information in the households, weighted percentages of children who received medical treat-
ment at district level were computed. The 60 - 40 percentile rule was applied to the distribution of obtained val-
ues whereby those with more than 46 percent were classified as belonging to the higher category and those with 
46 percent or less were classified as belonging to lower category. It was the expectation of this study that com-
munities with higher percentages of medical treatment of sick children should have lower childhood mortality 
rates. The results of the life table analysis in Table 1 were consistent with the expectation at all ages.  

3.2. Medical Treatment of Sick Children and Other Child Health Care Factors Linkages 
In the Mosley-Chen analytical model for child survival in developing countries, the variable medical treatment 
of sick children is one of the child health care factors and hence operates at the same level. Establishing the rela-
tionships between medical treatment of sick children and each of the other six health care variables analyzed 
was necessary given that it was to be retained in the analysis to the final stage due to its study importance. Since 
the other health care variables in the analytical model were conceptualized be serving as facilitating variables 
which assist in influencing whether or not sick children would be provided with medical treatment, it was there-
fore the expectation in this study that each of the health care variables would have significant association with 
medical treatment of sick children. It was therefore expected that those in worse-off category in each other child 
health care variables, based on perceived higher risk of childhood mortality, would mainly be in the category 
with worse-off medical treatment of sick children and the vice versa. Simple cross tabulation and correlation 
analysis were undertaken to establish direction and strength of the relationships. Since the worse-off category 
for the variable medical treatment of sick children variable was coded 2 and strategically the worse-off catego-
ries for the other health care variables were also coded 2, no positive correlation coefficients between medical 
treatment of sick children and each of the other health care variables were expected. The results of the analysis 
provided in Table 2 indicated that only three out of the six other health care variables met the expectation. This 
could be interpreted to mean that the study data only confirmed that access to child health services, waiting time 
before service in the facility and time to nearest referral facility served as significant facilitative factors to medi-
cal treatment of sick children. 

3.3. Effects of Child Health Care Factors and Medical Treatment of Sick Children on 
Childhood Mortality in Kenya 

3.3.1. Results of Bivariate Regression 
As part of the screening process aimed at establishing which of the seven health care variables included in this 
study had statistically significant effect on childhood mortality, separate bivariate regression models were un-
dertaken. In each model, age interval variable was included to cater for the age pattern of childhood mortality 
while deaths in the age interval and logarithm of exposures in the age interval served as the regression outcome 
variable and off-set variable respectively. The results are provided in Table 3. 
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Table 2. Association between medical treatment of sick children and other child health care factors.                       

Medical treatment of sick children and 
Cross tabulation results           Correlation analysis results 

χ2 df  Sig. R T Sig. 

Access to child health services 293.066 1 0.000*** −0.220 −17.544 0.000*** 

Child health services satisfaction level 324.563 1 0.000*** 0.231 18.514 0.000*** 

Waiting time before service in facility 86.636 1 0.000*** −0.119 −9.373 0.000*** 

Time to nearest referral facility 20.724 1 0.000*** −0.058 −4.559 0.000*** 

Female autonomy on health care 56.121 1 0.000*** 0.096 7.526 0.000*** 

Access to PMTCT services 40.146 1 0.000*** 0.082 6.435 0.000*** 

Key: Sig.—Significance; df—degrees of freedom; χ2—Pearson’s Chi Square; R—Pearson’s Correlation Coefficient; T—Student T statistic; ***—sig- 
nificant at 99% confidence level. 
 
Table 3. Parameter estimates of bivariate regression models on effects of child health care factors on childhood mortality.    

Variable/Category 
Regression model fitness 

β SE Sig. χ2 df. Sig. 

Access to child health services    0.352 1 0.553 

Better 0.075 0.1272 0.553    
Poorer [RC]       

Sick child caretaker service satisfaction level    1.092 1 0.296 

High −0.114 0.1094 0.296    
Low [RC]       

Waiting time before service in facility    6.964 1 0.008*** 

Shorter −0.282 0.1067 0.008***    
Longer [RC]       

Time to nearest referral facility    4.998 1 0.025** 

Shorter −0.237 0.1059 0.025**    

Longer [RC]       
Female autonomy on health care    0.524 1 0.469 

More empowered 0.079 0.1094 0,469    

Less empowered [RC]       

Access to PMTCT Services    0.378 1 0.539 

Better 0.067 0.1082 0.539    

Poorer [RC]       

Medical treatment of sick children    2.877 1 0.090* 

Higher 0.184 0.1085 0.090*    

Lower [RC]       
Key: RC—Reference Category; β—Regression coefficient; SE—Standard Error; Sig.—Significance; df.—degrees of freedom; *—significant at 90% 
confidence level; **—significant at 95% confidence level; ***—significant at 99% confidence level. 
 

The bivariate regression results indicate that only two health care variables included namely waiting time be-
fore service at facility and time to the nearest referral facility had statistically significant reduction effects on 
childhood mortality at 99 and 95 percent confidence levels, respectively. The child health care variable of med-
ical treatment of sick children though having statistically significant effect on childhood mortality at 90 percent 
confidence level, had unexpected direction of effect. Child health services satisfaction level variable was found 
to have statistically insignificant reduction effect on childhood mortality. As for the remaining three health care 
variables namely access to child health services, female autonomy on health care and access to PMTCT services, 
the results indicate that they were statistically highly insignificant with unexpected direction of influence. This 
could simply be interpreted to mean that the data did not support the study expectations on these three variables. 
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3.3.2. Results of Multivariate Regression 
Results of bivariate analysis involving the health care and other control variables included in this study were 
used in fitting of the multivariate models ran. On the part of the health care variables, waiting time to before ser-
vice at facility and time to the nearest referral facility were included in the multivariate models on the strength of 
the bivariate analysis results. Medical treatment of sick children was also included in the multivariate models 
due to its importance to the study objectives. As justified earlier in Section 2.1, the following 10 control va-
riables were considered for inclusion in the multivariate models: 4 community level variables (mean length of 
breastfeeding duration, full immunization coverage rate, malaria severity and HIV prevalence rate); 3 socio- 
economic variables (wealth index, marital status and mother’s education level); and 3 proximate determinants 
(type of birth, sex and type of floor material). 

Each of the control variables were subjected first to bivariate level regression and then to sub-model screening 
prior to inclusion in the full multivariate regression models used to determine the effects of health care factors 
on childhood mortality. The bivariate screening established that all the control variables except malaria severity 
and sex had statistically significant reduction effect on childhood mortality. The sub-model screening process 
was able to eliminate malaria severity and time to the nearest facility variables on the basis of their very high 
correlation coefficients with the other variables in the models. 

The three final multivariate regression models and whose parameter estimates are provided in Table 4 were 
fitted being guided by the 1984 Mosley-Chen analytical framework with the sole objective of determining the 
effects of child health care factors on childhood mortality. Model I included the control variables in the analysis 
but excluded the child health care variables. Putting into consideration of the Hill, Bacigo and Mahy milestone 
study finding to the effect that HIV/AIDS was the single most important factor explaining the 1998-2003 up-
surge in child mortality in Kenya [13], the strategy adopted in this study was to fit Model II which included the 
child health care variables and control variables without HIV prevalence rate. Model III was then fitted includ-
ing the child health care variables and control variables with HIV prevalence rate. 

Estimates of the parameters for goodness of fit of the 4 multivariate regression models used to study the ef-
fects of child health care factors are also provided in Table 4. Their statistical tests of significance were based 
on their computed Likelihood ratio χ2 values and as indicated in the table all the 4 models were found to be 
highly statistically significant at 99 percent level of confidence. 

Results of Model I established that when child health care variables are not taken into consideration, five va-
riables namely age interval, HIV prevalence rate, wealth index, marital status and type of birth are significant 
factors affecting childhood mortality in Kenya. The situation changed considerably in Model II which had child 
health care variables and all other control variables except HIV prevalence rate. Waiting time before service be-
came the only child health care variable that was found to have statistically significant reduction effect on 
childhood mortality at 99 percent confidence level. In this regard, those births in communities with relatively 
shorter waiting time experienced about 31 percent reduction in childhood mortality when compared to their oth-
er counterparts. The other health care variable namely medical treatment of sick children in Model II was found 
to have statistically insignificant effect and also had unexpected direction. In addition, five control variables in 
Model II were found to be significant determinants of childhood mortality at 90 percent confidence level or 
higher. These significant control variables were: age interval, full breastfeeding coverage rate, maternal marital 
status, mother’s education level and type of birth. 

Results of Model III which had child health care variables plus control variables including HIV prevalence 
rate, established that the child health care variable waiting time before service become statistically insignificant. 
However, shorter waiting before service was still found to have about 19 percent reduction effect on childhood 
mortality relative to their other counterparts. The other health care variable namely medical treatment of sick 
children in Model III was found to be statistically insignificant with unexpected direction of effect as was in 
Model II. In addition, the Model III parameter estimates also established that five control variables had statisti-
cally significant reduction effects on childhood mortality. The five variables were: age interval; HIV prevalence 
rate; maternal marital status; and, mother’s education level. 

4. Conclusions and Recommendations 
The major conclusions and recommendations of the study are presented in three sub-sections in conformity with 
the three broad areas analyzed namely: age patterns of childhood mortality by child health care factors; medical  
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Table 4. Parameter estimates of impact of child health care, medical treatment of sick children and control factors on infant 
and child mortality in Kenya.                                                                              

Parameter 
Model I Model II Model III 

β SE Sig. β SE Sig. β SE Sig. 

(Intercept) 1.576 0.251 0.000*** 1.139  0.258 0.000*** 1.124 0.256 0.000*** 

Age interval (in months) 

1—under 3 −1.907 0.180 0.000*** −1.567 0.177 0.000*** −1.584 0.175 0.000*** 

3—under 6 −2.193 0.177 0.000*** −1.769 0.174 0.000*** −1.779 0.173 0.000*** 

6—under 12 −2.798 0.164 0.000*** −2.164 0.161 0.000*** −2.171 0.160 0.000*** 

12—under 24 −3.184 0.154 0.000*** −2.323 0.152 0.000*** −2.336 0.151 0.000*** 

24—under 60 −4.936 0.236 0.000*** −3.959 0.230 0.000*** −3.964 0.228 0.000*** 

Under1 [RC] 0.000 . . 0.000 . . 0.000 . . 

Mean length of breastfeeding duration 

Longer −0.085 0.105 0.415 −0.113 0.103 0.273 −0.104 0.102 0.307 

Shorter [RC] 0.000 . . 0.000 . . 0.000 . . 

Full immunization coverage rate 

Higher −0.061 0.110 0.579 −0.210 0.103 0.043** −0.115 0.113 0.309 

Lower [RC] 0.000 . . 0.000 . . 0.000 . . 

HIV prevalence rate 

Lower −0.450 0.110 0.000***    −0.271 0.135 0.045** 

Higher [RC] 0.000 . .    0.000 . . 

Medical treatment of sick children 

Higher    0.127 0.103 0.219 0.148 0.103 0.153 

Lower [RC]  . . 0.000 . . 0.000 . . 

Waiting time before service in facility 

Shorter    −0.379 0.104 0.000*** −0.216 0.132 0.102 

Longer [RC]  . . 0.000 . . 0.000 . . 

Wealth index (quintile) 

3rd 0.258 0.140 0.066* −0.183 0.137 0.183 −0.193 0.136 0.155 

4th and 5th 0.044 0.140 0.752 −0.182 0.128 0.156 −0.184 0.127 0.148 

1st and 2nd 0.000   0.000   0.000   

Marital status 

Married −1.035 0.313 0.001*** −1.127 0.306 0.000*** −1.136 0.304 0.000*** 

Never  −0.894 0.154 0.000*** −0.219 0.151 0.147 −0.211 0.150 0.159 

Widow/divorced/separated [RC]  0.000   0.000   

Mother’ education level 

Secondary+ −0.065 0.131 0.618 −0.244 0.127 0.056* −0.249 0.126 0.048** 

Primary complete −0.192 0.153  0.208 −0.246 0.142 0.084* −0.274 0.141 0.052* 

None/primary incomp. [RC]   0.000   0.000   

Type of birth 

Single −1.302 0.177  0.000*** −0.332 0.177 0.060** −0.324 0.175 0.064* 

Multiple [RC] 0.000 . . 0.000 . . 0.000 . . 
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Continued 

Sex 

Female −0.092 0.103 0.373 −0.134 0.102 0.187 −0.129 0.101 0.201 

Male [RC] 0.000   0.000 . . 0.000 . . 

Toilet facility type 

Improved −0.075 0.141 0.594 −0.159 0.132 0.226 −0.157 0.130 0.227 

Nonimproved [RC] 0.000   0.000    0.000   

(Scale) 0.916   0.884   0.869   

Goodness of fit of 
the model Value df Sig. Value df Sig. Value df Sig. 

Loglikelihood −811   −805   −801   

Adj.loglikelihood −885   −910   −918   

Likelihood ratio χ2 999.9 17 0.000*** 726.4 10 0.000*** 746.3 25 0.000*** 

Key: RC—Reference Category; β—Regression coefficient; SE—Standard Error; Sig.—Significance; df—degrees of freedom; *—significant at 90% 
confidence level; **—significant at 95% confidence level; ***—significant at 99% confidence level. 
 
treatment of sick children and other child health care factors linkages; and, effects of child health care on child-
hood mortality. 

4.1. Age Patterns of Childhood Mortality 
This study established that all the 7 health care variables analyzed except 2 had age patterns that were consistent 
with the study expectations. The two exceptions were child health services satisfaction level and access to 
PMTCT services. In addition the study data suggest that female autonomy as a health care variable although 
yielded consistent age patterns with the study expectation, had no substantial differences in childhood mortality 
rates between those births belonging to more empowered females and of less empowered except at age 60 
months. 

The study findings on age patterns imply that deliberate efforts should be intensified in the existing child sur-
vival programmes in Kenya towards improving further level of child health services satisfaction in facility. It 
should also be noted that both the United Nations Human Rights Charter and the 2010 Constitution of Kenya 
require that the country must provide quality health services to all its citizens including children. The tolerance 
limit of 4 or less listed aspects of problem areas applied in this study was far above the expected zero value. 
Kenya is still far from attaining the child health services standards as stipulated in the WHO guidelines which 
were adopted by the Ministry of Health. In addition, there is a need for further research to: 1) unpack child 
health services satisfaction level so as to isolate region specific aspects of problem areas to facilitate strengthen-
ing child survival programmes in Kenya; and, 2) refine measurements and indicators for female autonomy vari-
able beyond use of who has final saying on health care and cash earnings for work by females in households. 

4.2. Medical Treatment of Sick Children and Other Child Health Care Factors 
The major finding of this study on this particular aspect was that improved medical treatment had statistically 
significant association with improved access to child health services, shorter waiting time before service in facil-
ity and shorter time to the nearest referral facility. This could be interpreted to mean that desired further im-
provements in level of medical treatment of sick children could be achieved by mainly improving the indicators 
constituting the variable access which included: availability of facilities; child health services provider skills, 
and, stock of essential medicine and supplies in facility. 

4.3. Effects of Child Health Care on Childhood Mortality 
At the bivariate level, this study established that shorter waiting time before service in facility and shorter time 
to the nearest referral facility had significant reduction effects on childhood mortality. The multivariate analysis 
established that: 1) without HIV prevalence rate, shorter waiting time before service in facility had about 31 
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percent statistically significant reduction effect on childhood mortality relative to their counterparts belonging to 
the category longer waiting time; and, 2) with HIV prevalence rate in the model, waiting time before service in 
facility was found to have statistically insignificant reduction effect on childhood mortality estimated at about 19 
percent lower for those in shorter waiting time category relative to their other counterparts. 

The findings on effect of child health care on childhood mortality amplify strongly the need for minimizing 
delay to reach facility and to provide services in facility. The results also underscore the importance of waiting 
time before service in facility as a critical health care factor in childhood mortality reduction. Further reduction 
of HIV prevalence rate is critical since lower rates were found to have statistically significant beneficial impact 
on childhood mortality and were also found to capture the effect of waiting time for child health services in fa-
cility. 

Ethical Approval 
The study used copies of the following two data files which are available for research purposes only: 1) the 
KDHS 2008-09 from the Kenya National Bureau of Statistics; and, 2) the KSPA 2010 from the National Coun-
cil for Population and Development. The Scientific Research Committee of the Kenya Medical Research Insti-
tute a State Corporation of the Government of Kenya gave ethical clearance for the undertaking of the two sur-
veys. 
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