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Abstract

Objective(s)

Using nationally representative surveys conducted in Kenya, this study examined optimal

health promoting childcare practices in 2003, 2008–9 and 2014. This was undertaken in the

context of continuous child health promotion activities conducted by government and non-

government organizations throughout Kenya. It was the aim of such activities to increase

the prevalence of health promoting childcare practices; to what extent have there been

changes in optimal childcare practices in Kenya during the 11-year period under study?

Methods

Cross-sectional data were obtained from the Kenya Demographic and Health Surveys con-

ducted in 2003, 2008–9 and 2014. Women 15–49 years old with children 0–59 months were

interviewed about a range of childcare practices. Logistic regression analysis was used to

examine changes in, and correlates of, optimal childcare practices using the 2003, 2008–9

and 2014 data. Samples of 5949, 6079 and 20964 women interviewed in 2003, 2008–9 and

2014 respectively were used in the analysis.

Results

Between 2003 and 2014, there were increases in all health facility-based childcare prac-

tices with major increases observed in seeking medical treatment for diarrhoea and com-

plete child vaccination. Mixed results were observed in home-based care where increases

were noted in the use of insecticide treated bed nets, sanitary stool disposal and use of oral

rehydration solutions, while decreases were observed in the prevalence of urging more

fluid/food during diarrhoea and consumption of a minimum acceptable diet. Logit models

showed that area of residence (region), household wealth, maternal education, parity,

mother's age, child’s age and pregnancy history were significant determinants of optimal

childcare practices across the three surveys.

PLOS ONE | DOI:10.1371/journal.pone.0161221 August 17, 2016 1 / 23

a11111

OPEN ACCESS

Citation: Matanda DJ, Urke HB, Mittelmark MB
(2016) Changes in Optimal Childcare Practices in
Kenya: Insights from the 2003, 2008-9 and 2014
Demographic and Health Surveys. PLoS ONE 11(8):
e0161221. doi:10.1371/journal.pone.0161221

Editor: Jacobus van Wouwe, TNO, NETHERLANDS

Received: September 24, 2015

Accepted: August 2, 2016

Published: August 17, 2016

Copyright: © 2016 Matanda et al. This is an open
access article distributed under the terms of the
Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any
medium, provided the original author and source are
credited.

Data Availability Statement: Data are available
upon registration from the Demographic and Health
Survey, http://www.dhsprogram.com/.

Funding: These authors have no support or funding
to report.

Competing Interests: The authors have declared
that no competing interests exist.

http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0161221&domain=pdf
http://creativecommons.org/licenses/by/4.0/
http://www.dhsprogram.com/


Conclusions

The study observed variation in the uptake of the recommended optimal childcare practices

in Kenya. National, regional and local child health promotion activities, coupled with

changes in society and in living conditions between 2003 and 2014, could have influenced

uptake of certain recommended childcare practices in Kenya. Decreases in the prevalence

of children who were offered same/more fluid/food when they had diarrhea and children

who consumed the minimum acceptable diet is alarming and perhaps a red flag to stake-

holders who may have focused more on health facility-based care at the expense of home-

based care. Concerted efforts are needed to address the consistent inequities in the uptake

of the recommended childcare practices. Such efforts should be cognizant of the underlying

factors that affect childcare in Kenya, herein defined as region, household wealth, maternal

education, parity, mother's age, child’s age and pregnancy history.

Introduction
The past decades have seen intensive global efforts in combating child mortality and morbidity,
and promoting child health and wellbeing. The Millennium Development Goals have been an
important global initiative, inspiring a range of health promotion initiatives. Although substan-
tial progress has been made, the 2015 Millennium Development Goals report shows that the
challenge of ensuring progress in child health across the globe persists [1]. In 2012, it was
reported that six million children died annually before reaching five years; half of which lived
in sub-Saharan Africa [1]. Most of the under-five deaths are due to preventable diseases, like
pneumonia, diarrhea, and malaria [1]. In Kenya, the 2014 Demographic and Health Survey
indicates that one in every 19 children die before they attain the age of five years [2]. The survey
also shows that a quarter of Kenyan children under the age five are stunted. Poor child health
has many carryon effects manifest in poor adult health, low educational attainment, and facili-
tation of intergenerational poverty [3].

Society’s medicalized orientation leads many child health experts, and perhaps many
parents, to focus mostly on disease diagnosis, risk factor prevention and treatment. Yet the fun-
damental factor in promoting good child health is the quality of ordinary childcare in the
home [4]. A neglected or mistreated child cannot thrive no matter how sophisticated the health
and medical services may be. Conversely, a nurturing home environment may foster child
health even under harsh living conditions including poor availability of health care services.
The importance of good quality childcare in promoting child and subsequent adult health has
been firmly conceptualized in the child health and development field [5–7]. Empirically, stud-
ies have shown the enormous potential of care in scaling down mortality rates [8,9].

In the past decades, a plethora of disease prevention and health promotion campaigns and
programmes have been implemented to combat child malnutrition, malaria, HIV/AIDS, diar-
rhea, and promote healthy and happy children. In this work, the role of childcare practices has
been given increased attention. The United Nations Children’s Fund (UNICEF) in collabora-
tion with the World Health Organization (WHO) identified 12 family and community prac-
tices essential in enhancing child survival, growth and development [10]. Among these
practices are initiating care before birth (with the pregnant woman attending antenatal care),
providing full course immunization before the child’s first birthday, disposing properly of the
child’s feces, placing the sleeping child under an insecticide treated bed net (ITN), engaging in
nutritious complementary feeding at the child’s weaning, caring for the sick child by offering
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more to eat and drink including breastfeeding, and ensuring that the child with an infection
gets treatment [10].

Despite the fundamental importance to child health of basic childcare in the home, worry-
ing gaps exist between the ideal and reality [11]. Notwithstanding the increase in the number
of pregnant mothers attending at least one ANC visit, few women in the south of the Sahara
attend the recommended four or more visits [12,13]. Immunization rates have improved but
one-in-five children are unimmunized [10]. Despite a sustained campaign urging the use of
ITNs to prevent malaria, ITNs are still underutilized [14]. Home care to reduce diarrhea is
effective, but key practices are not yet fully embraced [15–17].

In Kenya a range of national strategies, policy guidelines and programmes (referred to here-
after as ‘health promotion activities’ or ‘campaigns’) have been implemented with the aim of
improving the health and wellbeing of the population as a whole and of children in particular.
Some of the notable programmes that were underway in the period between 2003 and 2014 are:

• the Kenya Economic Recovery Strategy for Wealth and Employment Creation 2003–2007
[18],

• the National Health Sector Strategic Plan I 1999–2004 [19],

• the National Health Sector Strategic Plan II 2005–2010 [20],

• the National Expanded Programme on Immunization [21],

• the National Malaria Strategy 2001–2010 [22],

• the National Strategy on Infant and Young Child Feeding 2007–2010 [23],

• the Integrated Management of Childhood Illness Strategy [24].

• the 2004, 2007 and 2013 changes in policy on user fees in health facilities in Kenya [25,26].

It is reasonable to expect that the sum of these extensive efforts would have contributed to
improved childcare in Kenya, and that the prevalence of health promoting childcare practices
would have increased significantly over the 11-year period under study. While cause and effect
relationships between health promotion activities and health practices changes cannot be
established with certainty, it can at least be expected that during the course of multiple, inten-
sive, long-running activities, some gains in childcare would be manifest. The only practical way
to assess progress is to study patterns of optimal childcare practices across time, in populations
as a whole and in various sociodemographic sub-groups.

The role of sociodemographic and -economic factors is widely studied in relation to child
health and nutrition in developing countries [27–31]. Research with a particular focus on
urban-rural differences has found that children tend to fare better in urban compared to rural
areas [27–31]. However, several of the same studies have also examined the role of socioeco-
nomic and other social factors in the urban-rural differences, and concluded that a large pro-
portion of the differences is due to differences in socioeconomic status [27,28,30]. A review of
several countries of sub-Saharan Africa found that in Kenya (and several of the other countries
included) the urban-rural differences disappeared when socioeconomic status was taken into
account [28]. Research conducted on urban-rural differences in childcare practices, has found
significant differences in treatment seeking for child fever [32] and child illness [33] favoring
urban compared to rural households. Matanda and colleagues found different time trend pat-
terns of breast- and complementary feeding depending on geographic region and urban/rural
residence in Kenya [34]. Other studies have also found indications that urban poor children
are actually worse off than their rural counterparts [29,30]. The rapid population growth and
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urbanization might be changing urban-rural or other geographic patterns of childcare as well
as the role played by socioeconomic factors in these patterns. Hence, the role of context in a
comprehensive analysis including socioeconomic and other background factors is relevant in
examining development and status of childcare practices.

Policy makers need such analyses to inform more effective health promotion activities.
However in Kenya until now, the studies that have investigated childcare practices have
focused on single care practices, and/or used data that are not nationally representative, and/or
have not examined patterns of optimal childcare over a period of time [33,35–37]. There is
consequently a need for a comprehensive, longitudinal examination of patterns of childcare
practices in Kenya, including urban-rural, regional and socioeconomic differences. The aim of
this study was to contribute to the knowledge about possible changes in optimal childcare prac-
tices in Kenya, with a specific focus on potential differences in childcare between geographic
regions and between urban and rural residence. Specifically, the study examined to what extent
there has been changes in optimal childcare practices in Kenya using nationally representative
surveys conducted in 2003, 2008–9 and 2014.

Materials and Methods

Data sources and study samples
The analyses in this study are based on data from Demographic and Health Surveys (DHS)
conducted in Kenya in 2003, 2008–9 and 2014. The surveys were implemented by the Kenya
National Bureau of Statistics in collaboration with other governmental and non-governmental
entities, and with technical assistance from the international MEASURE DHS [2,19,20]. All
person-identifying information was removed from these publically-available datasets prior to
their release for analysis.

The 2003, 2008–9 and 2014 Kenya Demographic and Health Surveys (KDHS) are nationally
representative household-based surveys that utilize a two-stage sampling design. First, data col-
lection points or clusters are selected from the national master frame followed by a systematic
sampling of households from the clusters. In the 2003 survey, 400 clusters comprising of 133
urban and 267 rural areas were selected from the master frame while the 2008–9 survey had
400 clusters selected representing 129 urban and 271 rural areas. The 2014 survey was a little
different as it was designed to produce representative estimates for most of the survey indica-
tors at the national level, for urban and rural areas separately, at the regional level (since the
promulgation of the 2010 constitution, provinces were renamed as regions and 47 counties
were created which serve as devolved units of administration), and for selected indicators at
the county level. Consequently, more households were sampled in 2014 as compared to previ-
ous surveys. Therefore, in the 2014 survey, 1612 clusters were selected representing 617 in
urban areas and 995 clusters in rural areas. In the 2003, 2008–9 and 2014 surveys, 9057, 8561
and 36430 household interviews were conducted with 96, 98, and 99 percent response rates
respectively. Individual interviews were conducted among women of ages 15–49 years to col-
lect data on both their health and that of their under-five children. A total of 5949, 6079 and
20964 women interviewed in 2003, 2008–9 and 2014 respectively were used in the analysis.

Measures
Optimal childcare practices are the outcome variables and were classified into two main cate-
gories: health facility-based childcare practices and home-based childcare practices.

Health facility-based childcare practices. Complete immunization: Age specific immuni-
zation status whereby children at ages� 1 month received Bacillus Calmette-Guerin (BCG);�
2 and< 4 months received BCG, vaccinated against Diphtheria, Pertussis and Tetanus
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(DPT1), and Polio (Polio1);� 4 and< 6 months received BCG, DPT1, Polio1, DPT2 and
Polio2;� 6 and< 12 months received BCG, DPT1, Polio1, DPT2, Polio2, DPT3 and Polio3;�
12 and� 59 months received BCG, DPT1, Polio1, DPT2, Polio2, DPT3, Polio3 and Measles.

Antenatal visits: Mothers visited a health facility four or more times during their pregnancy
for antenatal care.

Medical treatment for fever: Children taken to a health facility for treatment if they had
fever/cough in the course of the past two weeks prior to the survey.

Medical treatment for diarrhea: Children taken to a health facility for treatment it they had
diarrhea in the course of the past two weeks prior to the survey.

Home-based childcare practices. Use of insecticide-treated bed net (ITNs): Children slept
under ITNs the night prior to the survey.

Sanitary disposal of stool: Children’s stool disposed in a toilet or latrine.
Use of oral rehydration solutions (ORS) during diarrhea: Children given a fluid made from a

special packet called Oralite/Oral dehydration salts if they had diarrhea in the course of the
past two weeks prior to the survey.

Amount offered to drink during diarrhea: Children given same amount or more than usual
to drink if they had diarrhea in the course of the past two weeks prior to the survey.

Amount offered to eat during diarrhea: Children given same amount or more than usual to
eat if they had diarrhea in the course of the past two weeks prior to the survey.

Consumption of minimum acceptable diet: Children of ages 6–23 months who received a
minimum acceptable diet as recommend by WHO [38]. This variable was computed by com-
bining breastfed and non-breastfed children of ages 6–23 months who had at least the mini-
mum recommended dietary diversity and meal frequency. Specifications for breastfed children
was that they received foods from 4 or more food groups for their minimum dietary diversity
requirement, and received meals 2 times for ages 6–8 months and 3 times for ages 9–23 months
for their minimummeal frequency, 24 hours prior to the survey. For non-breastfed children,
the condition was that they received foods from 4 or more food groups for their minimum die-
tary diversity requirement, and that they received meals 4 times for their minimummeal fre-
quency 24 hours prior to the survey. We constructed six food groups: i) Grains, roots and
tubers; ii) Legumes and nuts; iii) Dairy products (milk, yogurt, cheese); iv) Animal products
(meat, eggs, fish, poultry and liver/organ meats); v) vitamin-A rich fruits and vegetables; vi)
other fruits and vegetables. It is important to note that WHO recommends eggs be grouped in
its own food category [38] but this was not possible in this study since KDHS combined eggs
and other animal products into one variable during data collection.

Predictor variables comprised of socio-economic and demographic factors which included:
wealth quintiles using the DHS wealth index WI (a proxy for standard of living based on
household ownership of assets and housing quality) [39], maternal education (completion of
formal levels of education), religion (Christian or not), residence (living in urban or rural
administrative area), radio exposure (media exposure through radio at least once in a week),
and maternal literacy (ability to read simple text). Maternal decision making latitude variable
referred to a woman’s independence in making household and own health decisions (having a
final say on her own healthcare, purchase of large household goods, purchase of daily house-
hold goods, visiting friends/relatives, and the type of food to be cooked), while maternal wife
beating attitude variable was constructed by considering whether a woman believed that wife
beating was justified when she goes out without permission, neglects children, when she argues
with the husband, refuses sex with the husband, and burns food. We also constructed a season's
variable based on the month the KDHS data was collected and the Kenyan weather pattern:
January, February and March (Dry season); April, May and June (Long rains season); and July,
August, September, October, November and December (Short rains season).
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Data analysis
Fig 1 is an analytical framework used to guide the analysis. The framework hypothesizes that
contextual factors such as place of residence and season affect resources available at the house-
hold and individual levels. Resources at the household and individual levels affect the type of
care given to children which then affects their health and development. Based on the analytical
framework, patterns of optimal childcare practices were ascertained by comparing changes in
prevalence of facility- and home-based care between 2003 and 2014. We then used logistic
regression to examine correlates of optimal childcare practices in 2003, 2008–9 and 2014. Logit
models were organized to first assess the gross effects of place of residence on optimal childcare
practices (logit model 1), followed by an assessment of net effects of place of residence on opti-
mal childcare practices adjusting for other socio-economic and demographic variables (logit
model 2). To take into account the oversampling of urban areas and the multi-stage KDHS
sampling design, SPSS’s complex samples module was used to incorporate sample weight, clus-
ter and strata in all the analyses.

Results
Characteristics of respondents in the three surveys are given in Table 1. The table shows that
there were minimal differences in samples across the three surveys stratified by the different
socio-demographic segments. Table 2 shows patterns of facility- and home-based care practices
in 2003, 2008–9 and 2014. Comparing the 2003 and 2014 prevalence, there were changes in the
prevalence of all childcare practices. However, not all practices increased in prevalence; quality
care during child’s bouts of diarrhea and consumption of a minimum acceptable diet actually
decreased. Among the childcare practices that increased in prevalence, the largest improvements
were in bed net use (home-based care) and medical treatment for diarrhea (facility-based care).
Of these, bed net use improved remarkably, from 6% in the 2003 data to 57% in the 2014 data.

Tables 3–6 show results of logistic regression analyses. Here, it is important to note that due
to limited space and to avoid presentation of overwhelming data, we have only presented logit
models of optimal childcare practices that showed some consistency in their predictions (statis-
tically significant predictor variables appearing across the three surveys). Detailed logistic
regression results for all the other optimal childcare practices are available in S1–S5 Tables.

Table 3 shows logistic regression results for correlates of complete child immunization.
Examining the two logit models, region of residence persisted as a significant predictor of a
child’s complete immunization status across the three surveys. Children residing in Nyanza
region were two times more likely not to be fully immunized in 2003 (OR = 2.8, p< 0.001) and
in 2014 (OR = 2.2, p< 0.05) as compared to children in Nairobi. Another significant predictor
of child immunization was maternal parity whereby an increase in parity was associated with
an increase in the odds of children not achieving complete immunization status: 2003
(OR = 1.1, p< 0.001), 2008–9 (OR = 1.1, p< 0.05) and 2014 (OR = 1.1, p< 0.01).

Table 4 shows the raw and net effects of place of residence as a predictor of mothers attend-
ing at least four antenatal care (ANC) visits during their pregnancy. The unadjusted model
shows that place of residence is a strong predictor of attending at least four ANC visits but its
ability to predict ANC attendance weakens when other socio-demographic variables are
adjusted. The adjusted model shows that household wealth, mother’s age, parity, maternal edu-
cation and pregnancy history are significant predictors of attending at least four ANC visits.
Women in poorer wealth quintile were two times more likely not to attend at least four ANC
visits in 2008–9 (OR = 2.3, p< 0.001) and in 2014 (OR = 1.9, p< 0.01) as compared to women
in the richest wealth quintile. Older women were more likely to attend at least four ANC visits
with increase in age being associated with a decrease in the likelihood of not attending at least
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four ANC visits: 2003 (OR = 0.96, p< 0.01), 2008–9 (OR = 0.97, p< 0.05) and 2014 (OR =
0.97, p< 0.01). An increase in parity on the other hand was associated with an increase in the
likelihood of not attending at least four ANC visits in 2003 (OR = 1.2, p< 0.001) and in 2014
(OR = 1.1, p< 0.001). In regard to maternal education, mothers with only some or complete
primary education had higher odds of not attending four ANC visits in 2003 (OR = 1.3,
p< 0.05), 2008–9 (OR = 1.5, p< 0.05) and 2014 (OR = 1.4, p< 0.05) as compared to mothers
with secondary or higher education. Another predictor of ANC attendance was maternal preg-
nancy history whereby compared to mothers whose pregnancy was wanted, mothers whose
pregnancy was mistimed or unwanted were at a higher risk of not attending the recommended
four or more ANC visits: 2003 (OR = 1.5, p< 0.001), 2008–9 (OR = 1.5, p< 0.001) and 2014
(OR = 1.3, p< 0.01).

The gross and net effects of place of residence as a predictor of whether a child slept under
an insecticide treated bed net (ITN) is shown in Table 5. Examining logit models 1 and 2 show
that region of residence is a consistent significant predictor of ITN use in both the unadjusted
and adjusted logit models. On the other hand, the effect of urban/rural residence in predicting
ITN use was only strong in the unadjusted logit model but weakened when other sociodemo-
graphic variables were introduced in the regression equation. Controlling for other socio-
demographic variables, children residing in almost all regions in Kenya were more likely to

Fig 1. Analytical framework.

doi:10.1371/journal.pone.0161221.g001
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Table 1. Comparison of the socio-demographic characteristics of KDHS 2003, 2008–9 and the 2014 samples.

KDHS 2003 KDHS 2008–9 KDHS 2014

n % n % n %

Total 5949 100.0 6079 100.0 20964 100.0

Child's sex

Male 3015 51.0 3134 51.7 10633 50.8

Female 2934 49.0 2945 48.3 10331 49.2

Region

Nairobi 548 6.5 414 5.7 532 10.5

North-Eastern 452 3.0 583 3.0 1594 3.3

Rift-Valley 1200 26.9 1060 28.1 6850 29.0

Nyanza 792 16.4 1109 19.6 2926 14.3

Eastern 700 15.5 744 15.2 3015 11.9

Coast 699 8.4 883 8.5 2650 10.3

Central 730 10.7 496 8.0 1420 9.2

Western 828 12.7 790 12.0 1977 11.5

Residence

Urban 1534 18.7 1467 18.4 6828 35.9

Rural 4415 81.3 4612 81.6 14136 64.1

Season

Dry 936 15.4 3328 55.2 n/a n/a

Short rains 1554 24.8 2751 44.8 14079 69.1

Long rains 3459 59.8 n/a n/a 6885 30.9

Wealth quintiles

Richest 1319 18.5 1253 18.7 2810 20.1

Richer 937 16.9 985 17.7 3131 17.7

Middle 1077 19.0 985 18.5 3497 18.0

Poorer 1117 20.8 1079 20.3 4348 20.4

Poorest 1499 24.7 1777 24.7 7178 23.8

Maternal education

Secondary + 1283 20.7 1349 23.5 5324 32.1

Primary 3456 63.9 3430 63.5 1105 56.1

No education 1210 15.4 1300 13.0 4585 11.8

Pregnancy history

Wanted 3153 49.6 3473 50.9 6187 58.1

Mistimed/unwanted 2792 50.4 2602 49.1 3892 41.9

Size at birth

Large 1443 25.4 1873 16.1 2372 25.9

Average 3482 58.2 3080 51.8 5896 58.9

Small 983 16.4 1044 16.1 1660 15.2

Religion

Christian 4807 87.9 4608 87.1 16803 88.7

Non-Christian 1135 12.1 1462 12.9 4123 11.3

Maternal BMI

Normal 3909 69.9 3980 67.8 6192 61.6

Overweight/obese 1043 18.1 1255 20.5 2617 30.0

Underweight 704 12.1 775 11.8 1184 8.5

Literacy

Reads easily 3742 66.1 3575 66.5 12948 71.9

(Continued)
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sleep under an insecticide treated bed net in 2008–9 and 2014 as compared to those residing in
Nairobi.

Other significant determinants of ITN use were household wealth and child’s age. Children
from poor households were significantly at a higher risk of not sleeping under an insecticide

Table 1. (Continued)

KDHS 2003 KDHS 2008–9 KDHS 2014

n % n % n %

Reads with difficulty 446 8.4 808 14.2 2077 9.8

Cannot read 1746 25.4 1635 19.3 5867 18.3

Listens to radio

Yes 4653 81.4 4664 83.1 7273 43.2

No 1291 18.6 1411 16.9 13677 56.8

Sex of household head

Female 1497 26.1 1775 28.8 6260 27.5

Male 4452 73.9 4304 71.2 14704 72.5

Earnings for work

Paid 2917 78.7 2658 73.2 4995 80.9

Not paid 764 21.3 829 26.8 1403 19.1

Decision making latitude

Independent 512 8.6 243 4.2 581 5.8

Not independent 5426 91.4 4935 95.8 7942 94.2

Wife beating attitude

Not justified 1473 24.5 2578 41.4 4767 53.2

Justified 4431 75.5 3445 58.6 5309 46.8

Mean SD Mean SD Mean SD

Maternal age (years) 28.3 6.7 28.3 6.6 28.6 6.6

Parity 3.9 2.5 3.8 2.3 3.5 2.3

Child's age (months) 27.8 17.4 28.7 17.2 29.1 17.2

Number of children (� 5 years) 1.8 0.9 1.9 1.0 1.7 0.9

Secondary+, secondary and/or higher education; SD, standard deviation; BMI, body mass index

doi:10.1371/journal.pone.0161221.t001

Table 2. National patterns: Health facility- and home-based optimal childcare practices.

KDHS 2003 KDHS 2008–9 KDHS 2014 Change (2003 vs 2014)

% n % n % n %

Health facility-based care

Complete immunization 54.6 2745 66.4 3397 72.8 13477 18.2

Antenatal visits (� 4) 53.8 2081 48.2 1899 57.8 8093 4.0

Medical treatment for fever 43.3 1255 45.3 915 53.6 4563 10.3

Medical treatment for diarrhea 29.7 258 48.6 475 57.8 1683 28.1

Home-based care

Child slept under treated mosquito net 6.3 359 48.0 2864 56.7 11361 50.4

Child's stool disposal (toilet/latrine) 51.4 2807 69.8 3773 75.1 6618 23.7

Used ORS during diarrhea 29.4 252 72.1 652 54.2 1529 24.8

Same/more fluid offered during diarrhea 68.8 536 57.3 495 58.3 1511 -10.5

Same/more food offered during diarrhea 41.7 318 34.6 300 36.0 918 -5.7

Consumption of a minimum acceptable diet 24.9 393 19.3 267 14.7 311 -10.2

doi:10.1371/journal.pone.0161221.t002
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Table 3. Correlates of complxete immunization.

KDHS 2003 KDHS 2008–9 KDHS 2014

OR 95% CI OR 95% CI OR 95% CI

Model 1: Gross effects of place of residence

Residence (Ref: Urban)

- Rural 0.99 0.77–1.29 0.92 0.73–1.18 1.07 0.95–1.20

Region (Ref: Nairobi)

- North-Eastern 13.75*** 7.91–23.91 2.56*** 1.59–4.12 4.43*** 3.19–6.15

- Rift-Valley 1.47 0.98–2.21 0.64 0.41–1.01 1.30 0.97–1.74

- Nyanza 2.43*** 1.54–3.84 1.45 0.93–2.26 1.68*** 1.25–2.27

- Eastern 0.99 0.64–1.54 0.47** 0.29–0.76 0.65* 0.46–0.91

- Coast 1.03 0.66–1.62 0.80 0.52–1.21 0.96 0.70–1.33

- Central 0.67 0.44–1.02 0.33*** 0.19–0.58 0.94 0.68–1.31

- Western 1.93** 1.23–3.02 0.99 0.59–1.65 1.13 0.81–1.58

Model 2: Net effects of place of residence controlling for other socio-demographic variables

Residence (Ref: Urban)

- Rural 0.77 0.55–1.09 0.74 0.45–1.21 0.75* 0.58–0.96

Region (Ref: Nairobi)

- North-Eastern 5.89*** 2.10–16.48 1.37 0.37–5.10 2.26 0.92–5.55

- Rift-Valley 1.29 0.78–2.14 0.59 0.30–1.19 1.72 0.89–3.31

- Nyanza 2.83*** 1.65–4.85 1.34 0.64–2.79 2.23* 1.15–4.34

- Eastern 1.23 0.72–2.12 0.46* 0.21–0.98 1.07 0.53–2.18

- Coast 1.06 0.63–1.80 0.72 0.32–1.63 1.09 0.53–2.23

- Central 1.04 0.60–1.81 0.44* 0.22–0.88 1.53 0.76–3.06

- Western 2.11** 1.22–3.66 1.19 0.52–2.73 1.37 0.67–2.80

Season (Ref: Short rains)

- Dry 1.22 0.82–1.81 0.86 0.63–1.16 n/a n/a

- Long rains 1.30 1.00–1.68 n/a n/a 1.33** 1.08–1.65

Household characteristics

Number of children ages� 5 years 0.91 0.81–1.03 1.06 0.91–1.24 1.19** 1.05–1.35

Wealth quintiles (Ref: Richest)

- Richer 0.67* 0.47–0.94 0.54* 0.30–0.98 1.02 0.66–1.58

- Middle 0.70 0.49–1.02 0.69 0.40–1.21 1.09 0.71–1.67

- Poorer 0.65* 0.45–0.94 0.73 0.42–1.26 1.22 0.78–1.90

- Poorest 0.76 0.51–1.12 0.84 0.46–1.53 1.50 0.93–2.42

Listens to radio (Ref: Yes)

- No 1.56*** 1.21–2.01 1.60** 1.13–2.27 0.99 0.80–1.23

Sex of household head (Ref: Female)

- Male 1.13 0.89–1.45 0.94 0.69–1.29 1.13 0.90–1.42

Maternal/Child's characteristics

Mother's age 0.96*** 0.93–0.98 0.99 0.97–1.02 0.99 0.96–1.01

Parity 1.14*** 1.06–1.22 1.11* 1.01–1.21 1.09** 1.03–1.16

BMI (Ref: Normal)

- Overweight/obese 0.90 0.71–1.14 0.94 0.67–1.33 0.93 0.75–1.16

- Underweight 1.11 0.84–1.47 1.05 0.71–1.56 0.87 0.60–1.26

Education (Ref: Secondary +)

- Primary 1.00 0.78–1.27 1.37 0.91–2.05 0.93 0.72–1.21

- No education 1.31 0.83–2.08 1.54 0.73–3.23 1.45 0.89–2.35

Earnings for work (Ref: Paid)

(Continued)
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treated bed net. For example, comparing the richest against the poorest households shows that
children in the poorest households had consistently higher odds of not sleeping under an insec-
ticide treated bed net in 2003 (OR = 14.8, p< 0.001), 2008–9 (OR = 2.1, p< 0.05) and 2014
(OR = 2.3, p< 0.001). In relation to child’s age, the 2008–9 and 2014 data showed that an
increase in the child’s age was associated with an increase in the odds of not sleeping under an
insecticide treated bed net: 2008–9 (OR = 1.02, p< 0.001) and 2014 (OR = 1.01, p< 0.001).

Table 6 shows logistic regression findings of the correlates of sanitary disposal of child's
stool. Logit models 1 and 2 show that region of residence was a consistent predictor of sanitary
disposal of a child’s stool. In 2014, households in all the other regions in Kenya were more
likely to dispose their children’s stool in a toilet/latrine than households in Nairobi. Of signifi-
cance is the change in odds between 2008–9 and 2014 in Rift Valley, Nyanza, Eastern and
Coast regions. As compared to Nairobi region, households in the aforementioned regions were
more likely not to dispose their children’s stool in a toilet/latrine in 2008–9 but this changed in
2014 whereby they were now more likely to dispose their children’s stool in a toilet/latrine with
households in Nairobi as a reference.

Household wealth, maternal age, parity, educational attainment, and child’s age were other
significant predictors of sanitary disposal of child’s stool. Starting with household wealth,
households in the poorest wealth quintile were more likely to engage in unsanitary disposal of
their children’s stool as compared to households in the richest wealth quintile: 2003 (OR = 3.8,
p< 0.001), 2008–9 (OR = 9.2, p< 0.001) and 2014 (OR = 5.3, p< 0.001). An increase in
maternal age was associated with a decrease in unsanitary disposal of a child’s stool in 2003
(OR = 0.94, p< 0.001), 2008–9 (OR = 0.94, p< 0.01) and 2014 (OR = 0.95, p< 0.01). On the

Table 3. (Continued)

KDHS 2003 KDHS 2008–9 KDHS 2014

OR 95% CI OR 95% CI OR 95% CI

- Not paid 0.87 0.68–1.11 1.22 0.92–1.61 0.90 0.70–1.15

Literacy (Ref: Reads easily)

- Reads with difficulty 1.34 0.86–2.09 1.17 0.81–1.70 1.35* 1.02–1.80

- Cannot read 1.40 1.00–1.95 1.45 0.94–2.24 1.29 0.94–1.77

Religion (Ref: Christian)

- Non-Christian 0.99 0.65–1.51 0.65* 0.43–0.98 1.28 0.86–1.92

Decision making (Ref: Independent)

- Not independent 0.69 0.48–1.00 1.08 0.64–1.80 0.91 0.66–1.24

Wife beating (Ref: Not justified)

- Justified 1.33* 1.04–1.71 0.93 0.71–1.22 1.10 0.90–1.35

Pregnancy history (Ref: wanted)

- Mistimed/unwanted 1.11 0.90–1.36 1.04 0.79–1.37 1.04 0.86–1.25

Child's age 1.00 0.99–1.00 1.00 0.99–1.01 1.01*** 1.01–1.02

Child's sex (Ref: Male)

- Female 1.00 0.84–1.19 1.01 0.81–1.25 1.04 0.87–1.23

Child's size at birth (Ref: Large)

- Average 0.95 0.78–1.17 0.85 0.65–1.12 0.90 0.74–1.09

- Small 1.11 0.83–1.49 1.32 0.90–1.96 1.07 0.81–1.42

* p < .05

** p < .01

*** p < .001

Secondary+, secondary and higher education.

doi:10.1371/journal.pone.0161221.t003
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other hand, an increase in maternal parity was associated with an increase in the odds of not
disposing a child’s stool in a toilet/latrine in 2003 (OR = 1.2, p< 0.001), 2008–9 (OR = 1.2,
p< 0.001) and 2014 (OR = 1.1, p< 0.05). With regard to maternal education, mothers with no
education were more likely to engage in unsanitary disposal of their children’s stool than those
who had attained secondary or higher education: 2003 (OR = 2.5, p< 0.01), 2008–9 (OR = 3.9,
p< 0.01) and 2014 (OR = 2.7, p< 0.01). Lastly, an increase in a child’s age was associated with
a decrease in unsanitary disposal of the child’s stool in 2003 (OR = 0.97, p< 0.001), 2008–9
(OR = 0.99, p< 0.001) and 2014 (OR = 0.98, p< 0.001).

Discussion
The study examined patterns of optimal childcare practices in Kenya using surveys conducted
in 2003, 2008–9 and 2014. We hypothesized that given the continuous child health promotion
activities conducted by the government and by non-government organizations throughout
Kenya, the prevalence of health promoting childcare practices would increase significantly dur-
ing the 11-year period. Study findings at the national level showed that all facility-based child-
care practices increased between 2003 and 2014. In relation to home-based care, increases in
the use of ITNs, proper disposal of child’s stool and use of ORS during diarrhea were noted.
Nonetheless, negative patterns in childcare practices were also experienced with decreases in
the proportion of children who were offered same/more fluid/food when they had diarrhea
and children who consumed a minimum acceptable diet. With regard to possible determinants
of childcare practices, the study noted that area of residence (region), household wealth, mater-
nal education, parity, mother's age, child’s age and pregnancy history were significant corre-
lates of optimal childcare practices in Kenya. In the text that follows, we first discuss some of
the health promotion activities that may have informed the observed changes in the national
prevalence of optimal childcare practices, and later discuss the significance of the regression
findings on the correlates of childcare practices.

The increases in complete immunization, attendance of at least four ANC visits, medical
treatment of diarrhea and fever, use of ITNs, proper disposal of child’s stool, and use of ORS
during diarrhea could indicate a success story for the various health promotion activities
undertaken by the government in collaboration with non-governmental partners. In early
2003, the Kenyan government embarked on a five-year reform strategy in the health sector.
There were specific targets geared towards increasing immunization coverage, reducing child
mortality and morbidity, increasing access to safe and improved sanitation standards [19]. One
notable initiative was the extensive marketing of subsidized ITNs from 2002 to 2004, and later
free issuance of ITNs coupled with educational campaigns targeting pregnant women and chil-
dren under-five [40].

In 2001, Kenya was among a host of countries that benefited from financial support by the
Global Alliance for Vaccines and Immunization (GAVI) that aimed at introducing new vac-
cines and strengthening immunization services. The support was specifically directed towards
expansion of vaccine clinics, training of health workers and community mobilization, all
geared towards reducing cost and increasing immunization coverage [21,41]. An evaluation
study on the coverage of measles vaccine delivered through the supplemental immunization
activity from 2001 to 2005 showed that the program reached a greater percentage of previously
unvaccinated children [42]. Improvements in the use of ORS, medical treatment for diarrhea/
fever and proper disposal of children’s stool could be a result of the government’s efforts to
ensure that caregivers are educated on the prevention and management of diarrhea and other
childhood illnesses, as highlighted in policy guideline on the control and management of diar-
rheal diseases in children under-five [43].
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Table 4. Correlates of antenatal visits (�4).

KDHS 2003 KDHS 2008–9 KDHS 2014

OR 95% CI OR 95% CI OR 95% CI

Model 1: Gross effects of place of residence

Residence (Ref: Urban)

- Rural 1.95*** 1.55–2.45 1.81*** 1.26–2.60 1.73*** 1.57–1.92

Region (Ref: Nairobi)

- North-Eastern 11.41*** 7.42–17.54 2.61** 1.40–4.86 3.23*** 2.33–4.49

- Rift-Valley 1.39 0.96–2.02 1.57 0.87–2.81 1.74*** 1.37–2.20

- Nyanza 1.77** 1.21–2.60 1.72* 1.05–2.84 1.30* 1.01–1.68

- Eastern 1.93*** 1.31–2.83 1.32 0.78–2.24 1.42** 1.10–1.83

- Coast 1.61* 1.12–2.32 1.69* 1.07–2.66 1.23 0.95–1.59

- Central 0.89 0.61–1.29 0.94 0.55–1.59 1.17 0.90–1.51

- Western 1.21 0.81–1.81 1.79* 1.04–3.07 1.65*** 1.27–2.14

Model 2: Net effects of place of residence controlling for other socio-demographic variables

Residence (Ref: Urban)

- Rural 1.14 0.81–1.59 1.00 0.61–1.63 1.13 0.89–1.42

Region (Ref: Nairobi)

- North-Eastern 4.97*** 2.08–11.92 3.03* 1.13–8.11 0.38 0.11–1.30

- Rift-Valley 1.04 0.63–1.73 1.26 0.59–2.68 1.32 0.76–2.30

- Nyanza 1.57 0.93–2.65 1.78 0.87–3.65 0.92 0.51–1.65

- Eastern 2.08** 1.19–3.62 1.35 0.63–2.89 1.01 0.57–1.80

- Coast 0.98 0.58–1.66 1.22 0.59–2.50 0.57 0.29–1.12

- Central 0.95 0.56–1.63 1.46 0.70–3.02 1.52 0.86–2.70

- Western 0.91 0.53–1.57 1.22 0.56–2.66 1.06 0.60–1.90

Season (Ref: Short rains)

- Dry 0.84 0.59–1.20 0.85 0.65–1.12 n/a n/a

- Long rains 0.78 0.61–1.01 n/a n/a 0.97 0.79–1.18

Household characteristics

Number of children ages� 5 years 1.10 0.98–1.23 1.23* 1.04–1.45 1.10 0.96–1.25

Wealth quintiles (Ref: Richest)

- Richer 1.27 0.82–1.97 1.14 0.72–1.81 1.51* 1.01–2.25

- Middle 1.25 0.78–1.99 1.65 0.97–2.82 1.71* 1.13–2.60

- Poorer 1.50 0.98–2.31 2.25*** 1.37–3.68 1.90** 1.23–2.95

- Poorest 1.37 0.85–2.21 1.35 0.83–2.21 2.00** 1.27–3.15

Listens to radio (Ref: Yes)

- No 1.00 0.75–1.33 1.32 0.85–2.04 1.09 0.87–1.36

Sex of household head (Ref: Female)

- Male 0.91 0.71–1.17 1.06 0.79–1.43 1.04 0.85–1.27

Maternal/Child's characteristics

Mother's age 0.96** 0.93–0.98 0.97* 0.94–0.99 0.97** 0.94–0.99

Parity 1.15*** 1.06–1.25 1.09 0.98–1.21 1.14*** 1.06–1.23

BMI (Ref: Normal)

- Overweight/obese 0.85 0.64–1.13 1.07 0.78–1.49 0.96 0.77–1.19

- Underweight 1.34 0.98–1.82 1.07 0.73–1.58 0.98 0.69–1.39

Education (Ref: Secondary +)

- Primary 1.29* 1.01–1.66 1.45* 1.09–1.94 1.36* 1.07–1.74

- No education 1.75* 1.12–2.74 1.61 0.79–3.27 2.37*** 1.40–4.01

Earnings for work (Ref: Paid)

(Continued)
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Another notable development that could explain national increases in some of the optimal
childcare practices, especially health facility-based childcare, are the changes in user fee policy
in Kenya [25,26]. In 2004, the Kenyan government removed all user fees at public primary
healthcare facilities (dispensaries and health centers), except for a minimum registration fee of
10 or 20 Kenya shillings. There was also a special provision for children under age five and cli-
ents with specific health conditions, including malaria and tuberculosis to be exempted from
registration fees. In 2007, the government abolished all fees for deliveries in public health facili-
ties and in 2013 it set aside a budget for compensation to lower-level facilities for providing
free maternity services [25,26]. These policy changes could have eased the costs incurred by
mothers when accessing health services and hence led to the observed increases in facility-
based childcare practices.

Despite the encouraging childcare patterns just discussed, attention needs to be given to the
decreasing prevalence in the proportion of children who received same/more fluid/food during
diarrhea, and children who consumed the minimum acceptable diet. Notwithstanding
increases in ORS use, it is perplexing that patterns of home treatment for diarrhea through
offering same/more fluids/food declined over the study period. Studies have documented inad-
equate home-based management of diarrhea in Kenyan households that are clouded with con-
fusion between ORS and other Oral Rehydration Therapies (ORT) [44,45]. Perhaps because of
this confusion, it has been reported that most caregivers preferred offering ORS to other ORT
and offered much less fluid and food to their children during diarrhea [44]. The present study
presents a nuanced analysis, showing that during a period of increased use of ‘technical’ solu-
tions to diarrhea (medical care and ORS), the use of ‘home’ solutions waned. This could be due
to a perverse and unintended result of the health campaigns. Even if not saying so explicitly, an
implicit message could have been promulgated that ‘medicine is best’.

Results of the present study on child feeding are alarming as they not only show that very
few children in Kenya are consuming the minimum acceptable diet, but also that the propor-
tion has significantly reduced from the 2003 to the 2014 survey. This finding is of great public
health concern as it comes in the wake of a recent study that showed that trends in child growth

Table 4. (Continued)

KDHS 2003 KDHS 2008–9 KDHS 2014

OR 95% CI OR 95% CI OR 95% CI

- Not paid 0.91 0.68–1.22 1.04 0.78–1.40 1.07 0.88–1.30

Literacy (Ref: Reads easily)

- Reads with difficulty 2.10*** 1.36–3.26 1.54 1.00–2.37 0.87 0.67–1.15

- Cannot read 1.10 0.78–1.55 1.67 0.99–2.80 0.85 0.61–1.17

Religion (Ref: Christian)

- Non-Christian 1.46 0.99–2.16 1.27 0.83–1.95 1.68* 1.07–2.62

Decision making (Ref: Independent)

- Not independent 1.02 0.71–1.45 1.06 0.66–1.69 1.14 0.85–1.52

Wife beating (Ref: Not justified)

- Justified 1.10 0.86–1.40 1.05 0.79–1.39 1.00 0.83–1.20

Pregnancy history (Ref: wanted)

- Mistimed/unwanted 1.53*** 1.28–1.84 1.51*** 1.18–1.93 1.32** 1.11–1.58

* p < .05

** p < .01

*** p < .001

Secondary+, secondary and higher education.

doi:10.1371/journal.pone.0161221.t004
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Table 5. Correlates of insecticide treated bed net use.

KDHS 2003 KDHS 2008–9 KDHS 2014

OR 95% CI OR 95% CI OR 95% CI

Model 1: Gross effects of place of residence

Residence (Ref: Urban)

- Rural 3.30*** 2.12–5.16 2.67*** 1.99–3.59 1.37*** 1.19–1.56

Region (Ref: Nairobi)

- North-Eastern 3.22*** 1.15–8.99 0.27*** 0.15–0.50 1.15 0.78–1.69

- Rift-Valley 1.34 0.69–2.60 1.08 0.63–1.85 0.94 0.70–1.27

- Nyanza 0.41** 0.21–0.77 0.29*** 0.17–0.49 0.26*** 0.19–0.36

- Eastern 0.75 0.35–1.60 0.42** 0.24–0.74 0.60*** 0.44–0.82

- Coast 0.65 0.34–1.24 0.45** 0.27–0.75 0.36*** 0.26–0.50

- Central 0.75 0.37–1.50 0.92 0.50–1.71 1.19 0.83–1.70

- Western 0.49* 0.26–0.93 0.31*** 0.18–0.53 0.23*** 0.16–0.32

Model 2: Net effects of place of residence controlling for other socio-demographic variables

Residence (Ref: Urban)

- Rural 0.71 0.34–1.50 1.79* 1.09–2.94 0.84 0.64–1.09

Region (Ref: Nairobi)

- North-Eastern 2.04*** 1.01–4.11 0.25** 0.09–0.65 0.08*** 0.02–0.25

- Rift-Valley 0.61 0.26–1.47 0.56 0.28–1.16 0.54* 0.32–0.90

- Nyanza 0.15*** 0.07–0.35 0.16*** 0.08–0.33 0.14*** 0.08–0.24

- Eastern 0.26** 0.11–0.61 0.34** 0.16–0.72 0.36*** 0.21–0.61

- Coast 0.22*** 0.10–0.46 0.25*** 0.12–0.53 0.17*** 0.09–0.32

- Central 0.60 0.22–1.63 0.91 0.44–1.89 1.43 0.81–2.55

- Western 1.19*** 0.09–0.42 0.19*** 0.09–0.40 0.11*** 0.06–0.20

Season (Ref: Short rains)

- Dry 0.78 0.39–1.54 0.84 0.63–1.12 n/a n/a

- Long rains 0.73 0.43–1.24 n/a n/a 0.84 0.66–1.06

Household characteristics

Number of children ages� 5 years 1.04 0.82–1.31 1.17 0.99–1.39 0.87 0.75–1.01

Wealth quintiles (Ref: Richest)

- Richer 2.42* 1.20–4.88 1.37 0.81–2.31 1.37 0.92–2.05

- Middle 3.03** 1.38–6.68 1.29 0.77–2.15 1.57* 1.04–2.38

- Poorer 8.86*** 3.98–19.75 1.97** 1.18–3.30 1.76* 1.14–2.72

- Poorest 14.82*** 4.74–46.38 2.11* 1.11–4.00 2.25*** 1.40–3.61

Listens to radio (Ref: Yes)

- No 1.49 0.82–2.73 1.33 0.90–1.97 1.22 0.96–1.54

Sex of household head (Ref: Female)

- Male 1.07 0.68–1.69 0.87 0.61–1.23 0.80 0.64–1.01

Maternal/Child's characteristics

Mother's age 0.98 0.93–1.03 0.98 0.95–1.02 0.97** 0.94–0.99

Parity 1.08 0.93–1.25 1.09 0.99–1.19 1.14*** 1.06–1.23

BMI (Ref: Normal)

- Overweight/obese 0.76 0.51–1.14 1.00 0.75–1.34 0.93 0.74–1.17

- Underweight 0.73 0.40–1.34 1.12 0.77–1.65 0.87 0.60–1.27

Education (Ref: Secondary +)

- Primary 2.12*** 1.40–3.23 1.22 0.88–1.70 1.24 0.97–1.60

- No education 1.95 0.57–6.68 1.27 0.52–3.11 3.15*** 1.78–5.58

Earnings for work (Ref: Paid)

(Continued)
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in Kenya have either stagnated or gotten worse from 1993 to 2009 [31]. Given that dietary
diversity and food frequency are among the proximate determinants of child growth and devel-
opment [4,46] poor patterns in child consumption of minimum acceptable diet paint a grim
picture for efforts to improve child health in Kenya. Research on the food fed to Kenyan chil-
dren has shown that the food lacks in quantity and more so in quality [47,48]. Various govern-
ment food policies seem to be falling short, despite laudable aims to support food self-
sufficiency and more equitable distribution of quality food to the population [23].

This study hypothesized that health promotion activities between 2003 and 2014 would
contribute to significant increases in the prevalence of health promoting childcare practices in
Kenya. Yet, many factors other than health promotion might have been at play [49]. Period
effects include the health promotion activities listed in the introduction (and many that are not
listed), and the myriad of other happenings that influenced Kenyan life from 2003 to 2014.
These include changes in the economic and political situations, changes in medical practice
and the availability of health services, population composition changes due to in- and-out
migration, and social changes due to evolving communications possibilities, evolving norms
and changing social lifestyles. It is futile to attempt to precisely attribute social change (such as
in childcare practices) to particular period phenomena (such as campaigns). Intertwined with
period effects are cohort effects: the children born into the cohort of the 2003 survey did not
have the same life exposure experience, opportunities and hindrances as the children born into
the cohort of the 2008–9 and 2014 surveys.

We conducted a regression analysis using socio-economic and demographic variables to
unravel some of the factors informing the observed national changes in prevalence of some of

Table 5. (Continued)

KDHS 2003 KDHS 2008–9 KDHS 2014

OR 95% CI OR 95% CI OR 95% CI

- Not paid 0.98 0.63–1.53 0.96 0.67–1.36 0.92 0.71–1.20

Literacy (Ref: Reads easily)

- Reads with difficulty 1.86 0.63–5.45 1.15 0.77–1.71 1.45 1.00–2.09

- Cannot read 1.48 0.66–3.34 0.91 0.54–1.51 0.87 0.59–1.29

Religion (Ref: Christian)

- Non-Christian 1.10 0.54–2.22 0.80 0.49–1.31 1.28 0.79–2.07

Decision making (Ref: Independent)

- Not independent 0.62 0.31–1.27 0.62 0.38–1.01 0.99 0.69–1.42

Wife beating (Ref: Not justified)

- Justified 1.02 0.70–1.49 1.10 0.83–1.44 0.87 0.70–1.09

Pregnancy history (Ref: wanted)

- Mistimed/Unwanted 1.54* 1.06–2.23 0.93 0.69–1.25 1.12 0.90–1.39

Child's age 1.00 0.99–1.01 1.02*** 1.01–1.02 1.01*** 1.01–1.01

Child's sex (Ref: Male)

- Female 0.93 0.64–1.36 1.01 0.82–1.25 1.19* 1.02–1.38

Child's size at birth (Ref: Large)

- Average 1.07 0.72–1.59 0.81 0.64–1.03 0.87 0.70–1.07

- Small 1.08 0.61–1.90 1.04 0.75–1.45 1.07 0.81–1.41

* p < .05

** p < .01

*** p < .001

Secondary+, secondary and higher education.

doi:10.1371/journal.pone.0161221.t005
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Table 6. Correlates of disposal of child's stool in a toilet/latrine.

KDHS 2003 KDHS 2008–9 KDHS 2014

OR 95% CI OR 95% CI OR 95% CI

Model 1: Gross effects of place of residence

Residence (Ref: Urban)

- Rural 2.35*** 1.71–3.23 6.15*** 3.23–11.72 4.13*** 3.25–5.23

Region (Ref: Nairobi)

- North-Eastern 5.79*** 2.19–15.36 18.14*** 6.08–54.08 1.58 0.84–2.97

- Rift-Valley 1.07 0.70–1.65 4.25** 1.44–12.52 0.39*** 0.23–0.65

- Nyanza 0.67 0.41–1.10 3.50* 1.16–10.55 0.27*** 0.16–0.48

- Eastern 0.44*** 0.28–0.69 2.19 0.70–6.86 0.17*** 0.09–0.32

- Coast 1.41 0.85–2.35 8.64*** 3.20–23.30 0.63 0.37–1.07

- Central 0.66 0.42–1.02 0.51 0.14–1.81 0.06*** 0.03–0.12

- Western 0.35*** 0.21–0.57 0.71 0.21–2.37 0.11*** 0.06–0.20

Model 2: Net effects of place of residence controlling for other socio-demographic variables

Residence (Ref: Urban)

- Rural 0.89 0.60–1.31 1.02 0.50–2.07 1.41 0.97–2.05

Region (Ref: Nairobi)

- North-Eastern 1.34 0.25–7.12 4.22 0.41–43.57 0.08*** 0.02–0.36

- Rift-Valley 0.76 0.45–1.30 8.32* 1.62–42.72 0.20*** 0.09–0.41

- Nyanza 0.46* 0.25–0.86 7.14* 1.35–37.86 0.22*** 0.10–0.48

- Eastern 0.52* 0.29–0.95 6.87* 1.20–39.32 0.13*** 0.06–0.30

- Coast 0.86 0.46–1.62 8.95* 1.61–49.88 0.18*** 0.08–0.43

- Central 0.97 0.57–1.64 1.92 0.33–11.15 0.12*** 0.05–0.31

- Western 0.28*** 0.14–0.53 1.91 0.32–11.41 0.10*** 0.04–0.23

Season (Ref: Short rains)

- Dry 1.00 0.61–1.66 0.93 0.57–1.50 n/a n/a

- Long rains 1.13 0.84–1.52 n/a n/a 0.83 0.60–1.15

Household characteristics

Number of children ages� 5 years 1.25* 1.05–1.50 1.00 0.76–1.30 1.26* 1.02–1.56

Wealth quintiles (Ref: Richest)

- Richer 1.53 0.93–2.51 1.85 0.71–4.84 0.96 0.48–1.91

- Middle 1.48 0.88–2.47 3.69** 1.42–9.61 0.82 0.39–1.73

- Poorer 1.72* 1.05–2.85 4.99*** 1.91–13.02 1.52 0.75–3.10

- Poorest 3.79*** 2.18–6.58 9.21*** 3.48–24.38 5.27*** 2.53–11.00

Listens to radio (Ref: Yes)

- No 0.95 0.68–1.31 1.47 0.91–2.38 1.20 0.85–1.70

Sex of household head (Ref: Female)

- Male 1.03 0.79–1.36 1.14 0.74–1.77 1.12 0.81–1.55

Maternal/Child's characteristics

Mother's age 0.94*** 0.91–0.97 0.94** 0.90–0.98 0.95** 0.92–0.83

Parity 1.19*** 1.08–1.31 1.23*** 1.09–1.40 1.13* 1.02–1.26

BMI (Ref: Normal)

- Overweight/obese 0.81 0.60–1.09 0.68 0.39–1.19 1.06 0.76–1.46

- Underweight 1.08 0.71–1.66 1.67* 1.01–2.78 1.44 0.97–2.16

Education (Ref: Secondary +)

- Primary 1.12 0.79–1.60 1.64 0.98–2.74 0.84 0.58–1.22

- No education 2.54** 1.33–4.87 3.93** 1.55–10.01 2.69** 1.39–5.21

Earnings for work (Ref: Paid)

(Continued)
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the childcare practices. Our study findings showed that region, household wealth, maternal
education, parity, mother's age, child’s age and pregnancy history were significant correlates of
optimal childcare practices. Beginning with region of residence, this study has demonstrated
that there are significant regional differences in how children are cared for in Kenya. It is clear
that while national patterns show improvements in children achieving complete immunization
status, children in Nyanza were at a higher risk of not reaching such a feat. Regional differences
were also noted in ITNs use and proper disposal of children’s stool. In 2014, children in almost
all the other regions were more likely to have slept under an ITN and their stool properly dis-
posed than children in Nairobi; contrasting the scenario in the earlier surveys where Nairobi
was doing better than the other regions. There is a possibility that health promotion campaigns
to encourage use of ITNs, proper disposal of child’s stool, and complete immunization did not
yield uniform results across the country and that other contextual issues in Nairobi and Nyanza
regions need to be investigated. Regional differences in other childcare practices such as breast-
feeding have also been noted in other studies in Kenya [34,50,51] and have highlighted exis-
tence of complex array of factors including cultural and socioeconomic that come into play
when providing care to children.

Turning to household wealth and maternal education as significant correlates of childcare
practices, study findings corroborate what has been documented in other studies whereby chil-
dren of mothers from lower socioeconomic status and educational background tend to receive
suboptimal care [33,52–54]. While improvements have been noted in the national prevalence
of women attending at least four ANC visits, children sleeping under ITNs and proper disposal
of children’s stool, results from the regression analysis showed that poverty and lower

Table 6. (Continued)

KDHS 2003 KDHS 2008–9 KDHS 2014

OR 95% CI OR 95% CI OR 95% CI

- Not paid 1.08 0.83–1.41 1.02 0.72–1.44 1.80*** 1.30–2.48

Literacy (Ref: Reads easily)

- Reads with difficulty 0.72 0.45–1.14 0.92 0.55–1.55 1.93*** 1.33–2.81

- Cannot read 0.93 0.62–1.38 1.03 0.57–1.84 0.90 0.56–1.45

Religion (Ref: Christian)

- Non-Christian 1.24 0.81–1.91 1.36 0.71–2.62 1.28 0.74–2.23

Decision making (Ref: Independent)

- Not independent 1.09 0.71–1.66 0.72 0.37–1.40 1.07 0.66–1.74

Wife beating (Ref: Not justified)

- Justified 1.16 0.88–1.53 0.94 0.67–1.34 1.27 0.95–1.70

Pregnancy history (Ref: wanted)

- Mistimed/Unwanted 1.06 0.84–1.33 0.83 0.54–1.30 1.02 0.77–1.35

Child's age 0.97*** 0.96–0.97 0.99*** 0.98–1.00 0.98*** 0.97–0.99

Child's sex (Ref: Male)

- Female 0.92 0.78–1.09 0.85 0.66–1.08 1.18 0.95–1.41

Child's size at birth (Ref: Large)

- Average 0.84 0.68–1.04 1.02 0.74–1.39 0.96 0.71–1.28

- Small 0.97 0.73–1.28 1.24 0.81–1.90 0.79 0.55–1.15

* p < .05

** p < .01

*** p < .001

Secondary+, secondary and higher education.

doi:10.1371/journal.pone.0161221.t006
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educational attainment are still barriers towards attaining optimal childcare practices in Kenya.
This could therefore mean that changes in maternal education and household poverty in the
11-year period, both as markers of period phenomena and health promotion activities, was not
significant enough to ensure that children in the lower socioeconomic class receive optimal
care.

Other significant covariates of childcare practices were maternal age, parity, pregnancy his-
tory and child’s age. An increase in maternal age was associated with an increase in the likeli-
hood of attending the recommended four or more ANC visits and proper disposal of child’s
stool. Studies that have investigated maternal age and childcare practices have shown that due
to poor health seeking behaviors, younger mothers were at a higher risk of receiving inadequate
care during pregnancy and were less likely to provide optimal care to their children [52,55]. It
is probable that due to the experience that comes with age, older women would likely observe
better sanitation at home than the younger unexperienced women.

In relation to maternal parity, women with many births were associated with poor childcare
practices such as failure to attend at least four ANC visits, incomplete immunization status of
children and poor disposal of child’s stool. It has been argued that multiparous women are
likely to have extensive experience of the changes during the pregnancy and childcare and thus
less likely to pay attention to practicing healthy behaviors as compared to primiparous mothers
who are anxious and more likely to seek maternal and child health services [55,56].

With regard to pregnancy history, mistimed or unwanted pregnancies were associated with
poor antenatal care. In a study that investigated the relationship between pregnancy history
and receipt of childcare practices in Bolivia, Egypt, Kenya, Peru, and the Philippines, Marston
et al., found a significant systematic association between unwanted pregnancy history and poor
antenatal care across the five countries [57]. Wanting or planning pregnancy affects a woman's
recognition of pregnancy symptoms which determines her early or late entry into prenatal
care. Thus, pregnancies that are mistimed or wanted are more likely to be recognized later with
fewer visits to the health facility [56,58].

On the relationship between child’s age and childcare practices, higher child age was associ-
ated with poor ITNs use but better sanitary stool disposal. Investigating intra-household ITNs
use in Ethiopia, Ghana, Mali, Nigeria, Senegal, and Zambia, Baume and Marin [59] found that
younger children, especially those under 2 years, were more likely to sleep under a net because
they were considered more vulnerable to malaria than older children. On child stool disposal,
it has been documented that the use of latrines or toilets is not considered appropriate for
younger children until they are three to four years old [60]. Therefore, it is logical that house-
holds with older children are likely to observe sanitary disposal of stool as compared to house-
holds with younger children.

This study has strengths and limitations. The major strength relates to the use of nationally
representative data that enabled national estimates of prevalence and correlates of optimal
childcare practices in 2003, 2008–9 and 2014. By studying a combination of childcare practices,
this study embraced the importance of conceptualizing care for children as a continuum that
spans from inception throughout a child’s life rather than a single event [8]. The major limita-
tion of this study is the use of retrospective, self-reported behavior that is subject to recall bias
[61,62]. Nonetheless, the use of maternal reports as a method of data collection is widely used
in survey research despite some limitations [63,64].

Conclusions
We examined changes in facility- and home-based optimal childcare practices in Kenya using
data from 2003, 2008–9 and 2014. Between 2003 and 2014, increases were observed in the
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proportions of pregnant women who attended four or more ANC visits, complete immuniza-
tion, medical treatment of diarrhea and fever, use of ORS during diarrhea, use of ITNs, and
proper disposal of child’s stool. To the contrary, decreases were observed among children who
were offered same/more fluid/food when they had diarrhea and children who consumed the
minimum acceptable diet. Area of residence (region), household wealth, maternal education,
parity, mother's age, child’s age and pregnancy history were significant determinants of optimal
childcare practices across the three surveys.

National, regional and local child health promotion activities, coupled with changes in soci-
ety and in living conditions between 2003 and 2014, could have influenced uptake of certain
recommended childcare practices in Kenya, while other practices worsened. Concerted efforts
are needed to address the consistent inequities in the uptake of the recommended childcare
practices. Such efforts should be cognizant of the underlying factors that affect childcare in
Kenya such as region of residence, household wealth, maternal education, parity, mother's age,
child’s age and pregnancy history. Also important is linking child health education promotion
activities that are informed by recent advances in health communication scholarship [65,66].
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