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Abstract

Objective: To report on the prevalence of overweight and obesity among pre-
school children in Kenya and examine the associations between childhood
overweight and selected maternal and child-related factors.
Design: Demographic Health Survey data, multistage stratified cluster sampling
methodology.
Setting: Rural and urban areas of Kenya.
Subjects: A total of 1495 children between the ages of 3 and 5 years in Kenya.
Results: Over 30% of the children were stunted, approximately 16% were under-
weight, 4% were wasted, approximately 18% were overweight and 4% were obese;
8% were both overweight/obese and stunted. Maternal overweight and obesity,
higher levels of maternal education, being a large or very large child at birth, and
being stunted were each associated with higher odds of overweight and obesity
among Kenyan children. Older children and large household size were each
associated with lower odds of overweight and obesity among Kenyan children.
Conclusions: The analysis demonstrates the presence of under- and overnutrition
among Kenyan pre-school children and the importance of focusing on expanding
efforts to prevent and treat malnutrition within this population. It also identifies
some of the modifiable factors that can be targeted in these efforts.
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Childhood obesity has become a public health concern in

many industrialized and less-developed nations. Over-

weight and obese children have been shown to have

higher risk of becoming overweight/obese adults and to

have higher risks of co-morbidities such as high blood

pressure, non-insulin-dependent diabetes, hyperlipidae-

mia, orthopaedic problems and psychological problems,

among other negative health effects(1). Countries that

have reported on the rates of overweight and obesity

among children in Africa have looked at populations

within the South African region and North and West

African countries(2–6). Information on the presence of

overweight/obesity among children in the East African

region is relatively lacking. An earlier assessment of

Demographic and Health Survey (DHS) data reported that

the prevalence of overweight among pre-school children

ranged from 1 % in Burundi to 3?5 % in Kenya(7).

Childhood overweight and obesity has been associated

with a number of maternal, child- and household-related

factors. Maternal and household-related factors have inclu-

ded gestational weight gain, maternal overweight, parental

education and household socio-economic status(5,6,8–14).

Child-related factors that have shown significant associa-

tions with childhood overweight or rate of weight gain

include birth weight; feeding practices such as breast-

feeding, use of infant formula and time of introduction of

other foods; and hours of sleep(6,8–14). Relatively fewer

studies have looked at early feeding practices and childhood

overweight among populations in Africa. A recent study

among pre-school children in rural Nigeria reported a lack

of any association between breast-feeding and being over-

weight or obese(6). Studies that have examined the effect of

breast-feeding on childhood overweight in developed

nations have reported mixed results, with some showing a

protective effect and others indicating a lack of associa-

tion(8–14). Two recent reviews have concluded that breast-

feeding provides a consistent small to moderate level of

reduced risk of overweight or obesity among children(15,16).

The present analysis reports on the prevalence of over-

weight and obesity among pre-school children in Kenya and

examines the associations between childhood overweight

and selected maternal and child-related factors while con-

trolling for demographic and socio-economic factors. The

selected maternal and child-related factors include maternal

nutritional status as determined by BMI, child’s size at birth,

childhood stunting and breast-feeding duration.
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Subjects and methods

The present analysis utilized data collected from the

nationwide DHS in Kenya from April to September 2003.

The sample for the DHS covered the population residing

in households in the country. A representative probability

sample of almost 10 000 households was selected for the

survey(17). This sample was constructed to allow for

separate estimates for key indicators for each of the eight

provinces in Kenya, as well as for urban and rural areas

separately. The DHS utilizes a multistage stratified cluster

sampling methodology in which samples of households

within clusters (enumeration areas) are selected. Urban

areas were oversampled and the data have been weighted

to cater for the different sample proportions. A total of

400 clusters – 129 urban and 271 rural – were selected

from the master frame in the first stage. Households were

then systematically selected within each cluster and

household residents were eligible to participate in the

survey(17). Mothers were the main study respondents, with

weights and heights/lengths measured among mothers

and all children below 5 years of age. The Kenya DHS

experienced high response rates of 96 % among the sys-

tematically selected households and 94 % among eligible

women of reproductive age. Because breast-feeding

duration was one of the covariates in the present study, a

decision was made to restrict the analysis to children aged

3–5 years, a time when most (97 %) of them had stopped

breast-feeding. The DHS protocol was approved by ORC

Macro’s Institutional Review Board.

Weight and length/height measurements

Weights and heights among all children below 5 years

of age and women of reproductive age within each of

the participating households were measured. Weight

was measured to the nearest 0?5 kg using a lightweight,

bathroom-type scales with a digital screen designed and

manufactured under the authority of UNICEF(17). Each

subject was measured wearing light clothing without

shoes or stockings. Length and height were measured to

the nearest 0?1 cm using a calibrated height board/flexible

tape. The measuring boards were specially produced by

Shorr Productions (Olney, MD, USA) for use in survey

settings. The WHO 2006 growth reference standards,

which use the WHO Multicentre Growth Reference Study

population, were used to transform children’s weight and

height measurements into sex- and age-specific Z-scores:

height-for-age Z-score (HAZ), weight-for-age Z-score

(WAZ), weight-for-height Z-score (WHZ) and BMI-for-age

Z-score (BAZ)(18). Weight-for-height Z-score was calcu-

lated for those with heights of 65 to 120 cm. Stunting was

defined as HAZ below 22SD, underweight was defined as

WAZ below 22SD, wasting was defined as WHZ below

22SD, overweight was defined as 11SD , BAZ # 12SD,

obese was defined as BAZ . 12SD, and overweight or

obese was defined as BAZ . 11SD among children. 11SD

is equivalent to the 85th percentile while 12SD is

equivalent to the 97th percentile(18).

Maternal BMI was computed as weight in kilograms

divided by the square of height in metres. BMI cut-offs

were based on the recommended international cut-offs as

follows: underweight was defined as BMI , 18?5 kg/m2,

normal body weight was defined as BMI 5 18?5–24?9 kg/

m2, overweight was defined as BMI 5 25?0–29?9 kg/m2

and obese was defined as BMI $ 30?0 kg/m2.

Child’s birth size

Child’s weight at birth was either recorded from the child

health cards or self-reported by the mother. In addition,

mothers were asked to indicate the child’s size at birth

from a range of values: ‘very small’, ‘smaller than average’,

‘average’, ‘larger than average’ and ‘very large’. Over 53 %

of the children had missing information on their birth

weights, and so the reported child’s size at birth was used

in the analysis. There was a significant positive associa-

tion between child’s birth weight and the subjective

measure child’s size (r 5 0?60, P , 0?0001) for records

with both birth weight and size at birth. Information was

also collected on whether the child was a twin.

Breast-feeding practices

Mothers were asked if the children were breast-feeding at

the time of the survey and breast-feeding duration. The

following breast-feeding duration categories were cre-

ated: #12 months, 12–18 months, 18–24 months and .24

months. Breast-feeding duration, as used here, represents

any breast-feeding and not exclusive breast-feeding.

Maternal education

Information was collected on the highest level of educa-

tion attained by the mothers. Education levels included

no school/pre-school, primary school, secondary school

and post-secondary.

Wealth index

Information on household assets was collected and

included the following: source of water, type of toilet

facilities, materials used for the floor and roof of the

house, type of fuel and ownership of various durable

goods (radio, television, refrigerator, bicycle, motorcycle,

car, telephone and bed net). A socio-economic index was

constructed as an indicator of the level of wealth that

is consistent with expenditure and income measures.

Each asset was assigned a factor score generated through

principal components analysis, and the resulting asset

scores were standardized in relation to a normal dis-

tribution with a mean of zero and standard deviation of

one. Each household was then assigned a score for each

asset and the scores were summed for each household.

The sample was then divided into quintiles from one

(lowest) to five (highest)(17).
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Household size and participant’s age and sex

Number of household members was collected as part of

the survey. For the present analysis, de facto household

members were used in defining household size. Data

were collected on age, sex, education, and relationship to

the head of the household for each of the household

members. Child’s age was recorded in months while

mother’s age was recorded in years.

Statistical analysis

Complete sets of weight and height measurements were

available for 92 % (1747 out of 1906) of all the pre-school

children (3–5 years old) included in the survey. Out of

the remaining 1747, 206 were excluded because their

mothers were pregnant at the time of the study. A further

forty-six children were identified as twins and excluded

from the analyses. Fifty households had two children

between the ages of 3 and 5 years and only the youngest

child from each of these households was included in the

analyses, which makes up 86 % (1495 out of 1747) of all

children aged 3–5 years who were in the DHS sample.

The SAS statistical software package version 9?1 (SAS

Institute, Cary, NC, USA) was used for data analysis.

Survey analysis procedures were appropriate for complex

survey study designs and were utilized to help estimate

sampling errors. The SAS procedures SURVEYFREQ,

SURVEYMEANS and SURVEYLOGISTIC were used to

estimate means, percentages and odds ratios. Logistic

regression analysis was used to assess the odds of being

overweight or obese (BAZ . 11SD) referred to hereafter

as ‘overweight’. Bivariate logistic regression was used to

assess the association between each of the selected

demographic and socio-economic factors and child

overweight. Factors that showed a significant association

with being overweight were included in the basic multi-

variate logistic regression that assessed the association

between child overweight status and socio-economic and

demographic factors. Child’s sex was included in the

multivariate analysis. The associations between selected

child and maternal factors and child overweight status

were each assessed separately and within multivariate

regression models.

Results

Children’s ages ranged from 36 to 59 months with a mean of

46?57 (SD 0?20) months. No significant differences by gender

were noted in the children’s ages. Overall, 36%, 16% and

4% of the children were stunted, underweight and wasted

(Table 1). Wasting prevalence was significantly higher

among male children (4?94 (SD 1?20)% v. 2?92 (SD 0?62)%,

P 50?041). Eighteen per cent of the pre-school children

were overweight, while 4% were obese. About 8% were

both stunted and overweight. The prevalences of overweight

and obesity decreased with age: overweight prevalence from

23?80% among ages 36–41 months to 13?14% among ages

55–59 months while obesity prevalence ranged from 3?13%

to 9?17% among the different age groups (Fig. 1).

A higher percentage of the overweight/obese children

were larger at birth (P , 0?01; Table 2). They were also

younger (44?38 (SD 0?20) months v. 47?04 (SD 0?21)

months, P , 0?0001) and had shorter mean breast-feeding

duration (18?73 (SD 0?50) months v. 20?01 (SD 0?24)

months, P 5 0?021). The percentage of children who were

never breast-fed or who were still breast-feeding at the

time of the study did not differ by child overweight status.

Compared with children who were not overweight/

obese, a significantly higher percentage of overweight/

obese children lived in the urban areas and vice versa for

rural areas (P , 0?01). Overweight/obese children also

had a higher percentage of mothers who were over-

weight and obese (P , 0?001; Table 3).

Regression analyses

Socio-economic and demographic factors and overweight

There were significant associations between child over-

weight status and each of the covariates: child’s age and

maternal education level (P , 0?05). Older children had

significantly lower odds being overweight. Compared

with mothers who had no or pre-school level of educa-

tion, maternal attainment of primary school, secondary

school and post-secondary levels of education were each

associated with an increase in odds of the child being

overweight. The basic model accounted for 5?8 % of the

overweight variance (Table 4).

Table 1 Prevalence of malnutrition among pre-school children, all and by sex: Kenyan Demographic and Health Survey, April–September
2003

All (n 1443) Males (n 740) Females (n 703)

Nutritional status % 95 % CI % 95 % CI % 95 % CI

Stunted 35?79 35?63, 38?94 39?99 34?03, 41?94 33?49 28?95, 38?02
Underweight 16?42 14?09, 18?74 18?26 14?87, 21?65 14?50 11?54, 17?47
Wasted* 3?95 2?41, 5?49 4?94 2?57, 7?31 2?92 1?69, 4?15
Overweight/obese 17?78 15?96, 19?60 18?32 15?74, 20?91 17?21 14?41, 20?00
Obese 3?79 2?78, 4?79 4?47 2?98, 5?97 3?07 1?88, 4?25
Stunted & overweight/obese 8?10 6?55, 9?64 8?99 7?01, 10?96 7?17 4?97, 9?36

Stunted, height/length-for-age Z-score ,22; underweight, weight-for-age Z-score ,22; wasted, weight-for-height Z-score ,22; overweight/obese, BMI-for-
age Z-score .12SD; obese, BMI-for-age Z-score .11SD; stunted & overweight/obese: height/length-for-age Z-score ,22 and BMI-for-age Z-score .12SD.
Percentage values were significantly different between the sexes: *P , 0?05.
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Maternal nutritional status and childhood overweight

There was a significant association between maternal

nutritional status and childhood overweight status

(P , 0?05). This association was maintained even after

adjusting for the socio-economic and demographic fac-

tors. Maternal underweight status was associated with a

53 % reduction in odds of the child being overweight,

while maternal overweight and obesity were respectively

associated with 83 % and 112 % increases in odds of child

overweight (Table 5). Including maternal nutritional sta-

tus increased the variance explained to 8?5 % compared

with the basic model.

Size at birth and childhood overweight

There was a positive association between size at birth and

childhood overweight that was maintained after adjusting

for socio-economic and demographic factors (P , 0?05).

Compared with children of average size at birth, those

who were reported to have been larger than average or

very large at birth had a 68 % increase in odds of being

overweight (Table 5). Including size at birth increased

the variance explained to 7?7 % compared with the basic

model.

Stunting status and childhood overweight

There was a positive association between stunting and

childhood overweight (P , 0?05). After adjusting for socio-

economic and demographic factors, children who were

stunted had a 70% increase in odds of being overweight

compared with those who were not stunted (Table 5).

Including child stunting status increased the variance

explained to 7?2% compared with the basic model.
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Fig. 1 Prevalence of overweight and obesity in pre-school children by age group: Kenyan Demographic and Health Survey,
April–September 2003. Values are means (&) with their 95 % confidence limits (’)

Table 2 Comparison of child factors and breast-feeding rates by children’s overweight/obesity status: Kenyan Demographic and Health
Survey, April–September 2003

All (n 1443) Overweight/obese (n 255) Not overweight/obese (n 1188)

% SE % SE % SE

Size at birth**
Smaller/very small 14?44 0?86 10?05 2?14 15?38 1?01
Average 59?85 1?39 54?46 3?20 61?01 1?62
Larger/very large 25?71 1?33 35?49 2?89 23?60 1?49

Breast-feeding status
Never breast-fed 1?29 0?30 0?71 0?43 1?41 0?35
Currently breast-feeding 2?04 0?36 2?38 1?05 1?97 0?42

Breast-feeding duration
,12 months 12?70 0?86 16?72 2?29 11?83 0?94
12–18 months 35?49 1?34 37?60 2?86 35?04 1?43
19–24 months 34?80 1?21 31?97 3?02 35?41 1?40
.24 months 17?01 1?12 13?71 2?38 17?72 1?27

Overweight/obese, BMI . 85th percentile; not overweight/obese, BMI # 85th percentile.
Percentage values were significantly different between overweight status: **P , 0?01.
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Breast-feeding duration and childhood overweight

There was an inverse dose–response relationship

between breast-feeding duration and child overweight/

obesity. Longer breast-feeding duration (.18 months)

was significantly associated with lower risks of childhood

overweight/obesity (P , 0?05). The dose–response asso-

ciation was maintained after controlling for other vari-

ables; however, significant association was maintained

only for breast-feeding duration above 24 months.

Compared with children who had breast-fed for less than

12 months, children who had breast-fed for more than

24 months had a 45 % decrease in odds of being over-

weight (Table 5). Including breast-feeding duration

increased the variance explained to 6?5 %.

The final regression model that included both the ori-

ginal socio-economic and demographic variables and the

selected maternal and child factors explained 12?8 % of

the variance in overweight. Although not shown, there

were significant associations between child overweight

status and each of the following socio-economic and

demographic covariates: child’s age, maternal education

level and household size (P , 0?05). Maternal overweight,

child’s size at birth, child stunting status and breast-

feeding duration were each significantly associated with

child overweight or obesity (P , 0?05; Table 5). Being

1 month older was associated with a 5 % reduction in

odds of being overweight or obese. Increasing household

membership by one was associated with a 7 % reduction

in odds of being overweight or obese. Compared with

mothers who had no or pre-school level of education,

maternal attainment of primary and secondary school

level of education was respectively associated with 72 %

and 91 % increased odds of the child being overweight.

Maternal underweight was associated with a 53 % reduc-

tion in the odds of child overweight, while maternal

overweight and obesity were respectively associated with

83 % and 112 % increases in the odds of child overweight.

Compared with children of average size at birth, children

who were larger than average or very large at birth had a

69 % increase in odds of being overweight. Compared

with non-stunted children, stunted children had a 93 %

increase in odds of being overweight. Children who had

Table 3 Comparison of household and maternal factors by children’s overweight/obesity status: Kenyan Demographic and Health Survey,
April–September 2003

All (n 1443) Overweight/obese (n 255) Not overweight/obese (n 1188)

% SE % SE % SE

Maternal nutritional status***
Underweight 12?50 1?02 6?15 1?89 13?87 1?17
Normal BMI 66?91 1?30 63?89 3?45 67?59 1?51
Overweight 14?61 0?93 21?23 2?02 13?18 0?99
Obese 5?98 0?71 8?73 1?76 5?38 0?78

Maternal education level
None/pre-school 13?63 1?49 8?75 1?84 14?69 1?70
Primary school 62?74 1?77 64?38 3?21 62?39 1?93
Secondary school 20?26 1?41 21?98 2?81 19?89 1?56
Post-secondary school 3?34 0?55 4?88 1?37 3?02 0?58

Residence location**
Urban 16?09 1?19 21?83 2?83 14?85 1?15
Rural 83?91 1?19 78?17 2?83 85?15 1?15

Household size* 6?19 0?08 5?90 0?14 6?25 0?10
Wealth index

First quintile 24?40 1?71 23?88 2?99 24?51 1?86
Second quintile 22?32 1?35 19?67 2?53 22?89 1?50
Third quintile 19?90 1?28 17?55 2?54 20?41 1?30
Fourth quintile 17?55 1?38 16?82 2?76 17?71 1?52
Fifth quintile 15?83 1?47 22?08 2?72 14?48 1?52

Overweight/obese, BMI . 85th percentile; not overweight/obese, BMI # 85th percentile.
Percentage values were significantly different between overweight status: *P , 0?05, **P , 0?01, ***P , 0?001.

Table 4 Relationship between childhood overweight/obesity and
socio-economic and demographic factors: Kenyan Demographic
and Health Survey, April–September 2003

Factor OR 95 % CI

Child’s age (months) 0?95* 0?92, 0?97
Child’s sex

Male (ref) 1?00
Female 0?93 0?71, 1?24

Maternal education level
None/pre-school (ref) 1?00
Primary school 1?79* 1?09, 2?93
Secondary school 1?91* 1?05, 3?45
Post-secondary school 2?56 1?09, 6?02

Residence location
Rural (ref) 1?00
Urban 1?31 0?76, 2?26

Household size 0?96 0?90, 1?02
Wealth index

First quintile (ref) 1?00
Second quintile 0?78 0?50, 1?22
Third quintile 0?78 0?51, 1?21
Fourth quintile 0?80 0?49, 1?32
Fifth quintile 0?96 0?50, 1?85

ref, referent category.
OR values were statistically significant: *P , 0?05.

500 C Gewa

https://doi.org/10.1017/S136898000999187X Published online by Cambridge University Press

https://doi.org/10.1017/S136898000999187X


breast-fed for more than 24 months had a 45 % decrease

in odds of being overweight when compared with those

who had breast-fed for less than 12 months.

Discussion

The current analysis demonstrates the presence of under-

and overnutrition among Kenyan under-5s. Over 30 % of

the children were stunted, approximately 16 % were

underweight, 4 % were wasted, approximately 18 % were

overweight and 4 % were obese. Although the prevalence

of stunting, underweight and wasting has declined over

the years(17), the underweight and stunting prevalences

found here indicate the presence of a medium- and high-

level public health problem, respectively(19). Moreover,

overweight and obesity is on the rise and the prevalence

found here is higher than that reported in a previous DHS

study(7). A recent study that assessed nutritional status

among school-aged (5–17 years old) children in rural

western Kenya reported that 8–10 % of 5- to 6-year-olds

were overweight(20). In the present analysis, the pre-

valence of overweight/obesity started off at approxi-

mately 13 % among 55–59-month-olds. Eight per cent of

the children were both overweight/obese and stunted.

Maternal nutritional status was significantly associated

with overweight and obesity among Kenyan pre-school

children. While maternal underweight was associated

with lower odds of the child being overweight, maternal

overweight and obesity were both associated with

increased odds of the child being overweight or obese.

The significant association between maternal nutritional

status and child overweight or obesity could be a result of

genetic factors leading to familial predisposition to over-

weight. Individuals vary in the way their bodies respond

to environmental interventions such as dietary fat, with

30–50 % of the variance in adiposity within a population

being attributed to genetic variability(21). Some studies

have shown high dietary fat intake to be a significant

predictor for development of obesity among women only

when there was familial predisposition(22). Mothers and

children also share environments that may predispose

them to increased risks for the development of over-

weight and obesity. Previous research has shown that

children are more likely to consume high levels of total

fat, saturated fat and cholesterol if their parents consume

high levels of these nutrients(23). The association between

parental and children’s dietary practices was shown to be

even stronger when considering mother’s and children’s

intakes than when comparing father’s and children’s

intakes, suggesting that maternal dietary practices may

have a stronger influence on children’s nutrient intake(23).

Children of obese mothers have been shown to have

higher levels of dietary fat intake(24). In addition, higher

fat intake levels have been shown to be significantly

associated with children’s body fat mass(24). Mothers who

are undernourished may be relying on very limited

resources with limited food access. Overweight mothers

also tend not to practise breast-feeding, which leads to

their children not benefiting from any protective effect

that breast-feeding may offer(10).

Overall breast-feeding duration averaged 20 months for

the children in the present study, with only 1?3 % not

breast-fed at all. The unadjusted odds ratio indicated

Table 5 Relationship between childhood overweight/obesity and maternal and child factors: Kenyan Demographic and Health Survey,
April–September 2003

Model A- Model B-

-

Model Cy

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

Maternal nutritional status
Normal BMI (ref) 1?00 1?00 1?00
Underweight 0?47* 0?24, 0?93 0?49* 0?24, 0?99 0?47* 0?23, 0?98
Overweight 1?70* 1?16, 2?50 1?75* 1?16, 2?63 1?83* 1?20, 2?81
Obese 1?71 0?98, 2?99 1?84* 1?01, 3?35 2?12* 1?11, 4?07

Size at birth
Average (ref) 1?00 1?00 1?00
Smaller/very small 0?73 0?43, 1?25 0?70 0?43, 1?20 0?64 0?37, 1?12
Larger/very large 1?68* 1?23, 2?31 1?68* 1?19, 2?24 1?69* 1?21, 2?37

Child stunted
No (ref) 1?00 1?00 1?00
Yes 1?65* 1?23, 2?21 1?70* 1?24, 2?33 1?93* 1?37, 2?78

Breast-feeding duration
,12 months (ref) 1?00 1?00 1?00
12–18 months 0?76 0?51, 1?12 0?84 0?56, 1?27 0?80 0?53, 1?21
19–24 months 0?64* 0?41, 0?99 0?72 0?46, 1?11 0?67 0?43, 1?04
.24 months 0?55* 0?33, 0?92 0?57* 0?34, 0?97 0?55* 0?32, 0?94

ref, referent category.
OR values were statistically significant: *P , 0?05.
-Crude associations.
-

-

Separate regression models each adjusting for socio-economic and demographic factors, i.e. child’s sex, child’s age, household wealth index, household size,
residence (rural v. urban) and maternal education.
yFinal model including socio-economic and demographic factors, maternal BMI, child’s size at birth, child’s stunting status and breast-feeding duration.
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a protective effect for breast-feeding durations beyond

18 months; however, after controlling for other variables,

this effect was maintained only for breast-feeding dura-

tion beyond 24 months. The effect of breast-feeding on

childhood overweight may be a result of different

mechanisms including learned self-control, the biological

properties of breast milk possibly inhibiting adipocyte

differentiation(16), or the presence of environmental fac-

tors(15). Studies have shown that mothers who practise

breast-feeding exert lower levels of control over the

amount of milk the infants can consume, thus allowing

infants to learn to control their intake and to be more

responsive to satiety and hunger cues even during the

subsequent years(15,25). The current analysis shows that

after adjusting for other factors (socio-economic, demo-

graphic, maternal and child factors), breast-feeding for

at least 24 months seems to protect against childhood

obesity among Kenyan pre-school children.

It is important to note that even though 98 % of the

mothers reported initiating breast-feeding, the prevalence

of childhood overweight/obesity lies at 18 %. It is possible

that, for this group of children, any protective effect that

may be provided by breast-feeding may have been

eroded by the early introduction of other foods and

consequent reduction in breast-feeding intensity. Con-

current use of infant formula has been shown to reduce

the extent of the protective effect that breast-feeding may

have on childhood overweight(11). Kenyan children are

introduced to other types of milk and foods at very early

ages, with 15?0 % and 15?5 % of children less than

2 months old having been given other types of milk and

complementary foods, respectively(17). The most com-

mon types of other foods include whole cow’s milk,

porridge, potatoes, bananas and rice, which tend to have

higher energy density compared with breast milk. In

Kenya, longer breast-feeding duration has been noted

among mothers in rural areas, mothers with no education

compared with those having secondary education, and

mothers in households with lower levels of wealth(17), an

indication of possible association with other cultural and

socio-economic factors.

Children who were considered larger at birth had higher

odds of being overweight. These findings are similar to

studies that have reported a positive association between

birth weight and overweight and obesity in child-

hood(8,26–28). Eight per cent of the children were both

overweight and stunted and the presence of stunting was

associated with significantly higher odds of being over-

weight. Stunting and overweight have been previously

reported to coexist among children and adolescents in

Africa(5,29,30). Possible explanations may include environ-

mental factors such as lower levels of physical activity(29).

The other biological explanation could lie in the manner in

which fat is oxidized in the presence of stunting. Stunted

children were shown to have significantly lower levels of fat

oxidation, resulting in higher amounts of fat being stored(31).

Maternal attainment of primary and secondary school

level of education was associated with higher odds of

childhood overweight. Higher maternal education is

often associated with maternal employment and higher

household income. Higher income may lead to increased

access to more ‘higher status’ foods, which are often

higher in sugar and fat content levels(29). Higher maternal

education level could also indicate that mothers are

spending more time outside the home, leaving little time

to care for the children(5,32). Larger households were

associated with lower odds of childhood overweight. An

increase in household membership has previously been

associated with both stunting and overweight among

young children(33). This association could be a result of a

reduction in the overall amounts of foods and type of care

available to each household member as the household

size increases.

While the presence of overweight and obesity among

Kenyan adults has been noted, very little has been

reported on childhood overweight in the country(34,35).

The current analysis documents the presence of over-

weight and obesity among Kenyan children and explains

12?81 % of the variance in overweight among Kenyan pre-

school children. The strengths of study lie in its use of a

nationwide sample, its assessment of important child and

maternal factors, and in accounting for certain social and

demographic factors that have been shown to be asso-

ciated with childhood overweight in different popula-

tions. However, the analysis does suffer some limitations

including a lack of information on dietary practices such

as duration of exclusive breast-feeding and time of

introduction of other foods, which may have provided

further understanding of childhood overweight and

obesity among these children. Higher energy intake

among formula-fed and mixed-fed infants at 4 months of

age has been associated with higher BMI levels at 3 or

5 years of age(36), while concurrent use of infant formula

has been shown to reduce the extent of the protective

effect that breast-feeding may have on childhood over-

weight(11). Kenyan children are introduced to other types

of milk and foods at very early ages. Information on

dietary intake at the time of the survey would have been

useful as well. Another limitation may lie in the fact that a

subjective indicator of size at birth was used; however,

there was a significant positive correlation between the

subjective measure and birth weight. Additional infor-

mation such as length of gestation and gestational weight

gain may have helped provide further understanding of

childhood overweight in Kenya.

Overweight and obesity is on the rise among Kenyan

children. This increase is occurring at a time when the

country still suffers high levels of childhood undernutrition

especially stunting. While it may be difficult to modify

maternal education levels, maternal and child nutritional

status and nutrition-related factors are modifiable and can

be targeted through public health interventions to a certain
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degree(37). Childhood overweight has been associated with

negative health outcomes(1). As the Kenyan Government

continues in its fight towards reducing undernutrition, it

should expand or modify these efforts to include ways that

may help prevent and reduce prevalence of overweight

within the population.
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