Kenya’s 2014 Report Card on Physical Activity
and Body Weight of Children and Youth

Prepared and produced '
HEALTHY ACTIVE KIDS KENYA in partnership
with ACTIVE HEALTHY KIDS CANADA




Healthy Kenya 2030

CONTENTS

Our partners and contributing authors

Introduction
The KIDS-CAN Research Alliance
Healthy Active Kids Kenya (HAKK)

The target audience for the report card
The grading system
The indicators

Recommendations for action

Opportunities for sponsorship and
collaboration

References
Contact information

Kenya's 2014 Report Card on the Physical Activity and Body Weight of Children and Youth




CONTENTS

Prepared and produced
hy:
Healthy Active Kids
Kenya (HAKK)
in partnership with
Active Healthy Kids
Canada (AHKC)

Contributing Authors

Stella K. Muthuri, PhD(c) — Children’s
Hospital of Eastern Ontario Research
Institute, Ottawa, Ontario, Canada, and
University of Ottawa, Ottawa, Ontario,
Canada.

Lucy-Joy M. Wachira, PhD (c) — Kenyatta
University, Nairobi, Kenya.

Vincent 0. Onywera, PhD — Kenyatta
University, Nairobi, Kenya, and
Children’s Hospital of Eastern Ontario
Research Institute, Ottawa, Ontario,
Canada.

Mark S. Tremblay, PhD - Children’s
Hospital of Eastern Ontario Research
Institute, Ottawa, Ontario, Canada, and
University of Ottawa, Ottawa, Ontario,
Canada, and Kenyatta University,
Nairobi, Kenya.

Date of Publication
April 2014

Kenya's 2014 Report Card on the Physical Activity and Body Weight of Children and Youth




Healthy Kenya 2030

REPUBLIC OF KENYA

MINISTRY OF HE#LTH

'§\ @/){P

A /‘
5 %
Z

6 KIDS-CAN %

Canadian Activity Needs Research Alliance

Research Institute
Healthy Active Living and Obesity Research

Institut de recherche
Recherche sur les saines habitudes de vie et |'obésité

35 IDRC | CRDI Canadi

International Development Research Centre

Centre de recherches pour le développement international

Kenya's 2014 Report Card on the Physical Activity and Body Weight of Children and Youth




Healthy Kenya 2030

Partners and Contributing Authors

Our Partners and Non-Authours
Contributors

Florence Kyallo, PhD — Jomo
Kenyatta University of Agriculture
and Technology, Juja, Kenya.

Robert Ojiambo Mang’eni, PhD — Moi
University, Eldoret, Kenya.

. Joseph Kibachio, MD — Division
for Non Communicable Diseases
Control, Ministry of Health, Kenya.
Muthoni Gichu, MD - Division
for Non Communicable Diseases
Control, Ministry of Health, Kenya.
Peter Bukhala, PhD - Masinde
Mulire University of Science and
Technology,Kakamega,Kenya

Kenya's 2014 Report Card on the Physical Activity and Body Weight of Children and Youth




Healthy Kenya 2030

Introduction

Worldwide populations are increasingly facing lifestyle
related health risks due to rising prevalence of
overweight/obesity, physical inactivity, and sedentary
behaviours. The result has been a shift in the major
causes of death from communicable diseases associated
with poverty, under-nutrition, unsafe water, and poor
sanitation, to a growing burden of modifiable non-
communicable diseases (NCDs) such as hypertension,
heart disease, stroke, cancers and type 2 diabetes [1].
Of major concern is the potential for lifelong health
consequences in children and youth, who have not
been spared from the effects of these shifts. Childhood
overweight/obesity is significantly associated with
increased risk of obesity, physical morbidity, and
premature mortality in adulthood [2-5]. However,
children who attain a normal weight by adolescence
have better cardiovascular disease risk factor profiles
compared to those remaining overweight [3].

The World Health Organization (WHO) classifies physical
inactivity and overweight/obesity as the fourth and
fifth leading causes of global mortality, and one of the
greatest health challenges and determinants for various
chronic diseases such as heart disease, hypertension,
diabetes, and psychosocial problems in the 21 century
[1, 2, 6-9]. This growing population health threat has
garnered much attention in view of the declaration and
global campaign on the prevention and control of NCDs
signed by the United Nations (UN) in 2011 [10].

Kenya Vision 2030, a compendium of the country’s
endeavours for accelerated transformation into a
globally competitive middle-income nation, has a
main focus on strengthening the health sector. In
particular, Kenya Vision 2030 aims to improve the
overall livelihood of Kenyans by providing an efficient,
integrated, high quality, and affordable health care
system with prioritization of preventative care at the
community and household level. As such, in light of
the UN-NCD declaration, and in line with Kenya Vision
2030, there is a need to focus on promoting healthy
active lifestyles for all Kenyan children and youth - the
country’s greatest resource for meeting Kenya’s long-
term national planning strategy [11]. This focus on
active lifestyles in young people may he particularly
crucial for Kenya, a country that prides itself for having
dominated the middle and long distance running events
globally for over 40 years, as it endeavors to preserve
its athletic excellence and identity.

The WHO recommends that children and youth 5-17
years of age accumulate at least 60 minutes per day

of moderate-to-vigorous intensity physical activity
(MVPA) to accrue positive health outcomes [12].
Further, given that sedentary behaviours (low-energy
expenditure activities done while sitting or reclining) are
independently associated with adverse health outcomes
[13], the Canadian sedentary behaviour guidelines (the
world’s first evidence-based guidelines on sedentary
behaviour) recommend that children of this age group
should limit their recreational sedentary screen time to
no more than 2 hours per day [14].

The Kenya 2014 Report Card on the physical activity
and body weights of children and youth was inspired by
the Active Healthy Kids Canada Report Card and joins an
emerging network of Active Healthy Kids Report Cards
including Mexico, the United States of America (USA),
South Africa and Scotland. Data on child and youth body
composition, physical activity, sedentary behaviours,
school infrastructure, family and peers, community
and the build environment, and governmental and non-
governmental strategies and policies, were collected,
assessed, and synthesized. Evidence regarding physical
activity constructs was examined in order to situate and
inform potential initiatives at home, at school, and in
the community, aimed at promoting active and healthy
lifestyles for Kenyan children and youth.
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|Introduction

The KIDS-CAN Research Alliance

The Kenyan International Development Study — Canadian Activity Needs (KIDS-CAN) Research Alliance was formed
in 2007 to hring together the expertise of Kenyan and Canadian researchers with interest in the area of childhood
overweight/obesity and physical inactivity. This partnership is comprised primarily of leading researchers from
Kenyatta University in Nairobi, Kenya, and the Children’s Hospital of Eastern Ontario (CHEO) Research Institute
in Ottawa, Canada. The alliance was formed to address international development goals. By fostering global
partnerships and academic institutional alliances to promote collaboration among researchers in Canada and Kenya,
KIDS-CAN aims to facilitate the establishment of relevant interventions for children and youth populations, effective
dissemination of findings, and a contribution to innovative thinking.
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Healthy Active Kids Kenya (HAKK)

Kenya’s 2014 Report Card is the second report card
completed in Kenya after the first ever Kenya’'s 2011
Report Card on the Physical Activity and Body Weights
of Children and Youth. The aim is to synthesize the best
available evidence and provide increased awareness
on issues surrounding physical activity of children
and youth. The Report Card, therefore, highlights areas
where Kenya is succeeding as a nation and emphasises
areas where more action is needed, in order to realize
healthy active living goals for children and youth.
Healthy Active Kids Kenya (HAKK) plans to produce
the Report Card periodically as a means of monitoring
healthy active living behaviours of Kenyan children and
youth and as a means of holding us all accountable for
the future health of our children. Indeed, as stated in
the UN Declaration on the Rights of the Child, the child,
by reason of his/her physical and mental immaturity,
needs special safeguards and care including provision
of suitable standards of living for adequate physical,
mental, spiritual, moral and social development.
Measures ought to be taken to support parents and other
caregivers to implement this fundamental right. We are
aware of the harmful effects of physical inactivity and
obesity on the health of children and youth. As such,
it is our foremost responsibility to act to preserve
healthy and active living behaviours for the well being
of Kenya’s children and youth and particularly, the right
to enjoy regular physical activity for the promotion
and maintenance of health, wellness and healthy body
weights [15, 16].

The Target Audience for the
Kenya Report Card

This publication is for people with an interest in child
and youth health and wellness as a foundation for a
prosperous nation, particularly for:

I.  Those who are interested in childhood physical
activity, overweight/obesity, and nutrition
research;

Il. Those who develop and implement policies,
such as politicians, governmental departments,
non-governmental  organizations, regional
education authorities, school boards, school
directors, principals, head teachers, advisors,
nurses, social workers, school health
coordinators, public health officials, and
sporting organisations;

lll. Those who are charged with the responsibility
of ensuring the built environment is supportive
of healthy active living, such as city planners,
designers, and contractors;

IV.  Teachers, parents, and children and youth, since
effective promotion of health is an inclusive and
participatory process;

V.  Those in a position to support or collaborate on
future initiatives of HAKK; and,

VI. International colleagues in a position to learn
from and work with HAKK and the KIDS-CAN
Research Alliance.
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The Grading System

The assigning of grades was based on comprehensive analyses of available data sources on the indicators for
school-aged children and youth (5 — 17 years). These included peer-reviewed journal publications, data from
supporting governmental organizations, and the recently concluded International Study of Childhood Obesity,
Lifestyle and Environment (ISCOLE-Kenya). The primary aim of ISCOLE-Kenya was to investigate the influence of
behavioural settings, and the physical, social, and policy environments on the observed relationship between
lifestyle characteristics and weight status in school-aged children recruited from schools in Nairobi. Details of the
ISCOLE study protocol are provided elsewhere [17]. A panel of experts discussed and assigned grades based on a
set of specific criteria and existing grading schemes from similar report cards in Canada, South Africa, Mexico, and
the USA. These are further explained below.

TABLE I: Grading System

Grade Interpretation

We are succeeding with a large majority of Kenyan children and youth (81 - 100%).
We are succeeding with well over half of Kenyan children and youth (61% to 80%).
We are succeeding with ahout half of Kenyan children and youth (41% to 60%).
We are succeeding with less than half of Kenyan children and youth (21% to 40%).
We are succeeding with very few Kenyan children and youth (00% - 20%).

Denotes there is insufficient data for grading.

Z|n
= o0 W >

The Indicators

TABLE II: Categories and Indicators of the Kenya’s 2014 on the Physical Activity and Body Weights of
Children and Youth

Categories Indicators
Body composition Body weight status
Physical activity Overall physical activity levels
Organized sport and physical activity participation
Active play
Active transportation
Sedentary behavior Screen-based and non-screen hased sedentary hehaviors
School Physical education

Sport and physical activity opportunities at school
School infrastructure and equipment

School policy
Family and peers Family physical activity
Peer influence
Community and the built environment Proximity and availability of infrastructure

Usage of facilities, programs, parks, and playgrounds
Community programming, policies, and regulations
Perceptions of safety and maintenance
Nature and the outdoors

Policy National or county government strategies
National or county government investments
Nongovernment strategies and investments
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Body Composition (Grade = B)

A majority of the studies included in this review of
the evidence only reported on weights, heights, skin-
fold measures, mid upper-arm circumference (MUAC),
BMI, or mean BMI z-scores [18-36]. Samples were
not further categorized based on widely acceptable
growth standards or cut-points. The general findings
from these studies suggested that children in the 5
— 17 year old age groups continued to accrue yearly
growth deficits compared with international references,
resulting in prolonged growth into the late teens (a
higher percentage of older children were underweight
and more stunted compared with younger children); that
there was a persistence of under-nutrition; and, that
urban or town populations had higher body composition
measures than their rural or village peers [18, 19, 21,

22, 25, 29-32, 34, 361.

From direct measures, a study on rural children from
Western Kenya found a high percentage of malnourished
(underweight and stunted) children, especially during
their adolescence years. This trend was more evident in
boys. Based on WHO cut-points [37], the results showed
that 6.3% of girls, and 10.6% of hoys were underweight.
The overall prevalence of overweight/obesity for this
population was 3.2%, with the highest prevalence of
overweight/obesity observed in younger children 5 -
8 years of age [38]. Another study on rural children
from the Western highlands of Kenya reported that the
proportion of underweight was 11.1%, normal weight
was 84.7%, and overweight/obese was 4.2%, hased
on Centers for Disease Control and Prevention (CDC)
cut-points [39, 40]. Yet another study on rural children
found that 25.6% of the population were malnourished,
with no prevalence of overweight/obesity [41].

A large study of 1479 pupils in private schools in the
urban city of Nairobi found that 16.7% were overweight
and 6.9% were obese, hased on CDC cut-points [40,

42]. 0Of the 3846 pupils in public schools, 5.7% were
overweight and 1.6% obese. Overall, more female than
male pupils were overweight/obese (14.5% versus
9.1%), and more of those attending private schools
(higher socioeconomic status) than those in public
schools were overweight/obese (23.6% versus 7.3%)
[41]. Data from the ISCOLE-Kenya study, also conducted
in Nairobi, determined that 3.7% of children were
underweight, 75.5% were normal weight, 14.4% were
overweight, and 6.4% were obese (20.8% overweight/
obese) based on WHO cut-points. The proportion of
overweight/obesity was lower - 15.8% and 14.9%
- when categorised based on CDC and International
Obesity Task Force (I0TF) cut-points respectively [40,
43, 44].

A study comparing Kenyan rural and urban children
found that 0% of rural children were overweight/
obese, while 6.8% of urban hoys and 16.7% of urban
girls were overweight/obese hased on IOTF cut-points
[43]. Overall, 41.2% (44.4% hoys & 37.9% girls) of
the total sample of children were underweight, 53.2%
(52.8% hoys & 53.7% girls) had normal weight, 3.7%
(1.9% hoys & 5.6% girls) were overweight, and 1.9%
(0.9% hoys & 2.8% girls) were obese, that is, 5.6%
(2.8% hoys & 8.4% girls) were overweight/obese. The
study authors concluded that urban Kenyan children
were showing signs of a nutrition and physical activity
transition, as judged by the anthropometric similarities

to contemporary living Canadian children [45, 461.
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TABLE I1I: Proportions of Underweight, Normal-weight, Overweight, and Obese Children based on various

Cut-points.
First Author Year Population Cut-Point UW (%) NW (%) OW (%) OB (%) OW/OB (%)
Semproli 2007  Rural WHO 8.5 3.2
Croteau 2011  Rural CDC 11.0 84.7 4.2
Ramos 2011  Rural WHO 0.0
Kamau 2011  Urban CDC 8.8 3.1 11.9
Muthuri 2013  Urban WHO 3.7 75.5 14.4 6.4 20.8
Onywera 2012  Urbanand Rural I0TF 41.2 53.2 3.7 1.9 5.6

Taken together, the results clearly show that Kenya is facing a double-burden of under-nutrition and overweight/
obesity. It is important to note that child under-nutrition remains one of Sub Saharan Africa’s most fundamental
challenges for improved human development. This is particularly true for the school-aged child, since malnutrition
affects their education outcomes, and consequently opportunities for success in later years [47]. There was also
an age difference observed in body composition measures. A higher percentage of older children were underweight
compared with younger children, with larger growth deficits found in adolescents compared with international
references. Girls were found to have higher proportions of overweight/obesity and lower proportions of underweight
compared to boys. It has been suggested that this sex difference may be related to differences in timing of sexual
maturation in girls compared to boys; differences in gender roles, particularly those requiring higher physical
exertion; and, cultural desirability whereby being overweight (i.e., “rounder”) is an admired trait and seen as a sign
of wealth and prestige, particularly in girls [48]. Lastly, it was determined that urban living children and those of
higher socioeconomic status (SES) had higher body composition measures and higher proportions of overweight/
obesity. This positive SES relationship may be a result of urbanization, that is, advancements in health care and
education, in addition to increased availability of packaged foods high in saturated fats and sugars, and increased
sedentary behaviour, all of which are more accessible to and affordable for those with a higher SES [48]. These
findings emphasise a need for nationally-representative estimates of hody weights of school aged children and youth.

Overall Physical Activity Levels (Grade = C)

The evidence consistently showed that children from rural Kenya were more physically active than their urban
counterparts. Step-count data showed that rural children were statistically more physically active than their urban
counterparts (14,700 = 521 verses 11,717 = 561 step counts) [45]. Approximately 72% of these children were
classified as physically active as per the global guidelines for physical activity, which recommend that children and
youth, 5 — 17 years of age, should accumulate at least 60 minutes of daily MVPA [12]. This should include aerobic
activity, and muscle and bone strengthening activities at least 3 times per week [12]. In a different rural sample of
children, the average daily step counts in boys were higher than those of girls (16,262 + 4698 versus 13,463 =
3051), with the total average step counts for the sample at 14,558 = 3993 [39].

Accelerometry data from a rural sample of children revealed that children spent a mean of 244 minutes in light
intensity activities, 82 minutes in moderate intensity activities, and 75 minutes in vigorous intensity activities.

Total MVPA was 156 minutes. In this sample, boys had higher engagement in physical activity compared to girls.

Kenya's 2014 Report Card on the Physical Activity and Body Weight of Children and Youth




Healthy Kenya 2030

Further, the authors concluded that habitual physical
activity in Kenyan adolescents was much higher than
levels reported in American children. With high physical
activity levels in this sample of children associated with
much higher levels of energy expenditure than observed
in Western societies, which opposes the concept of
physical activity being stable and constrained in humans
[49, 501. Accelerometry data also revealed that urban
children had significantly lower MVPA than their rural
peers. The mean minutes of MVPA for the total sample
were 54 = 23, for rural males were 68 = 22, for rural
females were 62 = 20, for urban males were 50 = 17,
and for urban females were 37 + 20. The proportion of
those meeting global physical activity guidelines was
35% in the total sample, 60% in rural males, 50% in
rural females, 21% in urban males, and 12% in urban
females [32]. In a sample of both urban and rural
children, the mean daily time spent in light intensity
activities was 127 + 44 minutes (16% of the monitored
time); time spent in moderate intensity activities was
53 = 22 minutes (7% of the monitored time); with
negligible time spent in vigorous intensity activity [51].
Data from the recently concluded ISCOLE-Kenya study
demonstrated that the mean daily time spent in light
physical activity was 463 minutes; mean daily time
spent in moderate physical activity was 32 minutes; and
mean daily time spent in vigorous physical activity was
a mere 4 minutes. Only 12.8% of participating children
met the recommendation of 60 minutes or more of daily
MVPA [44].

From self-report data, frequent leisure time physical
activity on 5 days or more was attained by 16.0% of
Kenyan children [52]. In a different study, the percent
of Kenyan children reporting 60 or more minutes of
physical activity on 3 or more days per week was 36%
[53]. Habitual daily physical activity was higher in a
sample of village hoys compared to their town living
peers, with village boys spending more time running, in
sport activities, and doing field work [19].

Taken together, owing to the vast heterogeneity
in devices used to measure physical activity and
methods to determine time spent in MVPA, comparing
across studies difficult. Only 3 studies determined the
proportion of children meeting global physical activity
guidelines, with the first indicating that 72% of children
met global MVPA guideline recommendations (n=169,
urban and rural sample), the second finding that 35%
of children met recommendations (n=200, urban and
rural sample), and the third finding that only 12.8% of
participating children met recommendations (n=563,
urban sample) [32, 44, 45]. Based on a weighting of
these findings, we may roughly estimate that just about
half of Kenyan children met the global physical activity
guidelines. While these figures are better than those
observed in high income countries such as Canada -
where only 7% of children in this age group meet the
recommendations [54] — Kenyan children are showing
signs of a physical activity transition. The data more
generally show that urbanization is associated with a
developing trend towards decreasing physical activity,
and that girls are more susceptible to this decrease.
Representative national-level surveillance on physical
activity is needed to determine the overall activity
patterns among Kenyan children and youth, and should
include the key sources of physical activity such as
active play, active transportation, sports participation,
and physical education.

Organized Sport Participation (Grade = C)

Organized sports serve as an excellent opportunity for
physical activity, and it is therefore essential to provide
an all-inclusive sports culture and infrastructure,
particularly in the school environment. Children and
youth who play sports and participate in adequate
physical activity have better body image, better
academic performance, better leadership qualities,
and a greater sense of team spirit than children who do
not participate in sports [12]. Further, participation in
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competitive sports may expose the players to the aspects of success and failure, thereby contributing to their social
development for a positive competitive spirit.

A study by Larsen et al. 2004 on bhoys of the Nandi Tribe in Kenya found that town boys (higher SES) spent 12.8
+ 11.8 minutes/day in sport activities compared with village boys, who spent 32.0 = 17.3 minutes/day [19]. The
ISCOLE-Kenya study investigated the different kinds of sport activities offered in primary schools in Nairobi (i.e.,
intermural, intramural, or both). These results are presented in the table below.

TABLE IV: Percentage (%) of Schools that offered Selected Sports

Sport None Intermural Intramural Both
Basketball 69.0 17.2 6.9 6.9
Volleyball 44.8 27.6 6.9 20.7
Soccer 24.1 48.3 6.9 20.7
Baseball or softball 82.8 6.9 3.4 6.9
Rugby 93.1 - 6.9 -
Gymnastics 65.5 20.7 10.3 3.4
Wrestling 100 - - -
Track and field 44.8 34.5 6.9 13.8
Badminton 93.1 - 6.9 -
Swimming 44.8 31.0 3.4 20.7

Note: 29 schools of varying SES were sampled from Nairobi.

The ISCOLE-Kenya study found that a majority of the schools offered sport activities and allowed participation within
the schools. Almost half of participating schools offered volleyball, track and field, and swimming, and only a few
(24.1%) did not offer soccer. These sport activities offer a good variety for development of sport-related skills. None
of the schools offered wrestling, and few offered rughy or hadminton [55].

It has been previously reported that the key perceived barriers to participation in sports among Kenyan children and
youth are disabilities, fear avoidance, overprotection by parents/guardians, and lack of opportunities and/or time
[561. Further, SES seems to be an additional disparity in participation. In a sample of older Kenyan youth, those from
higher SES were found to predominantly participate in sports perceived as more “prestigious” and associated with
higher costs, while those from the middle and lower SES dominated in generally more inexpensive sports such as
soccer, netball, or hockey [57]. Schools must therefore encourage and allocate adequate time and resources to
allow for participation in organized sports for all children irrespective of their SES.

Active Play (Grade = C)

Outdoor play — whether during or after the school day - is an important determinant of overall physical activity among
school-going children [58]. Time spent outdoors is strongly associated with physical activity in younger children
(<13 years), and outdoor play incorporates more health-related physical activity compared to indoor activities [59,
601. In addition, patterns of physical activity have been found to vary by day of week (school-day verses weekend-
day), and time of day [61]. The ISCOLE-Kenya study found that self-reported average time spent in outdoor play, either
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hefore and after school, or on weekend-days, was 6.0 hours [55]. The charts below show the time spent outside
hefore school, after school, and on weekends, by sex. Generally, children spent the most time outside on weekends,
followed by after school, and bhefore school. Chi-square analysis revealed that the association with physical activity
was only significant for time spent outside on weekends [55].

Time spent outside before Time spent outside after Time spent outside on
school school weekends
60.0% 35.0%
o
50.0% 30.0% q‘
25.0%

o
40.0% \ 20.0% y
30.0% 15.0%

20.0% > 10.0%
5.0%
10.0%
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FIGURE I: Percentage (%) of Children Spending Time Outside Before School, After School, and on
Weekends, by Sex.

It is noteworthy that recess/break time during the school day may also offer an opportunity for children to engage in
active play. The ISCOLE-Kenya study found that private schools offered more and longer recess breaks compared to
public schools [55]. Children ought to be encouraged to engage in active play during their breaks in order to achieve
optimal health, fitness, and performance.

A study by Ojiambo et al. comparing urban and rural youth leisure time activities found that, besides active play, rural
youth reported spending part of their leisure time engaged in physically active household chores [51]. For example,
rural children and youth reported fetching water from distant streams, fetching firewood, gardening, and running
associated with cattle herding. In contrast, their urban peers reported spending their leisure time pursuing largely
sedentary activities such as studying, watching television, and listening to the radio [51]. It is therefore important to
realize that leisure time physical activity may go beyond active play. Household chores during leisure time may also
contribute to increased health benefiting activity.

Active Transportation (Grade = B)
From self-report data 87% (58% walking, 29% running) of rural and 42% (41% walking, 1% running) of urban

children used active transport to and from school. A majority of urban children (58%) reported using either a car or
a bus to get to or from school [45]. Similarly high levels of active transport to/from school in rural living compared
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to urban living children was reported by Ojiambo et
al. Specifically, among rural males, 0% used cars,
19% walked, and 81% ran. Among rural females, 0%
used cars, 40% walked, and 60% ran. Among urban
males, 50% used cars, 39% walked, and 12% ran.
Finally, among urban females 51% used cars, 43%
walked, and 6% ran. In the combined sample, 26%
of children used cars, 41% walked, and 34% ran to/
from school [32]. ISCOLE-Kenya data found that 45.7%
of participating urban children reported that they used
active transportation to/from school [44]. In a study of
rural living children, boys were found to travel a longer
mean total daily distance to and from school than girls
(9.0 km versus 6.3 km); with the mean distance travelled
by the group as a whole at 7.6 km [62].

Onywera et al. found that a majority of rural and urban
Kenyan parents (99% and 89%) reported using active
transport to/from school when they were children. When
asked about their perceptions on the levels of physical
activity of their children, 70% of the urban, and 34%
of rural parents felt that they were more active during
childhood than their children, indicating that rural
children were still using active transport to a greater
extent than their urban peers. However, this study
provided further evidence of the decreasing levels of
active transportation to/from school [45].

Taken together, the results reveal that a large percentage
of rural living children (87% to 100%) use active
transport to/from school compared to approximately
half (46% to 51%) of urban living children. Active
transportation was negatively associated with being
overweight/obese, and positively associated with
meeting the global physical activity guidelines [44].

Sedentary Behaviours (Grade = C+)

The ISCOLE-Kenya study results revealed that directly
measured daily sedentary time was 398 minutes (6.6
hours), including time spent in sedentary behaviours

while at school [44]. Children spent 70 minutes
more in sedentary behaviours during the school week
(420 minutes) than on weekends (349 minutes). This
difference may he explained by the amount of time they
were required to be seated in classrooms during the
school week [44]. Based on self-report, children were
spending an average of 1.75 hours engaged in screen-
based sedentary activities on a school day, and 4.25
hours on weekend-days [55]. The Canadian sedentary
behaviour guidelines recommend that children of this
age group should limit their recreational sedentary
screen time to no more than 2 hours per day [14]. The
results are indicative that these urban children were
spending more than the recommended amount of time
on screen activities on weekends.

According to Onywera et al., rural Kenyan children
accumulated less time in sedentary behaviours (555
+ 67 minutes/day) than their urban counterparts (678
+ 95 minutes/day) [45]. It was also found that a large
proportion (50%) of children in urban Kenya spent over 2
hours/week on screen time activities compared to 30%
of children in rural Kenya [45]. It is important to note
that children who spend more time on screen-related
activities are more likely to be overweight and/or obese
regardless of their age, race/ethnicity, or family income
[12].

To our knowledge, there are no studies that have
reported on screen-based versus non-screen hased
sedentary behaviours among Kenyan children and youth.
Further research is needed to address this knowledge
gap. Nevertheless, when compared to other countries,
Kenya is doing well in keeping sedentary hehaviour to a
minimum. However, with the emerging physical activity
transition, this indicator must be watched closely. There
is also a need for the development of national guidelines
on sedentary hehaviours for children and youth.

Family and Peers (Infrastructure, Support,
Parental/Peer Behaviours) (Grade = C)
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Parental or caregiver perceptions of the physical environment have an immense influence on children’s physical
activity behaviours. Positive parental perceptions of the neighbourhood environment are associated with less screen
time, more physical activity, and increased active transportation [63]. Unfortunately, while parents have a significant
role in promoting healthy active lifestyles for their children, they often are not aware of the requirements for physical
activity and healthy eating, and tend to under-report their children’s body weights and over-report their children’s
physical activity levels [64].

ISCOLE-Kenya data revealed that maternal education level, paternal education level, and total annual household
income were also associated with meeting physical activity guidelines. There was a decreasing trend in the number
of children who met the guidelines with increasing maternal and paternal education attainment. Proportions of
children meeting the physical activity guidelines decreased with increasing household SES. Maternal education
level and type of school remained significant predictors of meeting physical activity guidelines in multivariable
analyses. Among mothers with a high school education or lower (compared to a primary school or lower education
level), their children were 64.8% less likely to meet the physical activity guidelines. In contrast, among mothers
with a diploma, higher diploma, or degree (compared to a primary school or lower education level), their children
were 72.6% less likely to meeting the guidelines [44].

Traditionally, there have heen gender differences in the encouragement and acceptability of-, or participation in
physical activity. A study on Turkana pastoralists found that male and female roles were quite distinct. Men and boys
were herders and therefore walked over long distances in rugged and hilly terrain. Women and girls remained closer
to their homes and fetched water and firewood, while tending to the children (engaged in frequent and strenuous
lifting) [31]. While considerable progress has heen made regarding support for gender equity in physical activity
engagement, it must be mentioned that certain socio-cultural beliefs do exist in many Kenyan communities, whereby
female children are discouraged from being physically active, a trait deemed not feminine [65]. Parents in Kenya
need to be educated about the positive effects of participation in physical activity and maintaining a healthy body
weight, such that they are ahle to encourage and support their children to live healthy active lifestyles.

School (Infrastructure, Policies, Programs) (Grade = C)

The Ministry of Education in Kenya has a policy mandating that schools allocate 35 minutes of physical education
(PE), 3 times/week, as part of the school curriculum. In contrast, no such regulation applies to private schools.
ISCOLE-Kenya study results revealed that a majority of children (86.8%) indicated having attended a PE lesson
on 1 to 3 days of the week [55]. Only 13.8% children attending a private school and 13.2% children attending a
public school reported not having participated in any PE classes during the past week [55]. Unfortunately, anecdotal
accounts from school administrators and teachers revealed that while PE was scheduled within the school program
as required by government policy, PE sessions were in some cases used to teach other examinable subjects owing
to mounting pressure on schools to perform well on National examinations.

Regarding school infrastructure, ISCOLE-Kenya data revealed that all sampled schools had access to an outdoor
sports field where children could participate in formal or informal sports or physical activities. Of these, 65.5%
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schools had an outdoor sports field within the school
grounds [55]. Unfortunately, most schools did not have
access to a gymnasium (93.1%), large indoor room
for physical activity (e.g., dance studio, auditorium)
(75.9%), or a fitness room (86.2%). Almost half
(48.3%) of the sampled schools did not have access to
a swimming pool, and few (20.7%) had no access to a
running track [55]. As a group, private schools (mainly
in middle to higher SES areas) generally had a wider
variety of better quality facilities to support physical
activity than public schools [55].

ISCOLE-Kenya data showed that 69.0% of the sampled
schools reported having existing written policies and/
or practices concerning physical activity, and 51.7%
had committees to oversee the development of physical
activity and healthy eating policies [44]. While these
results are encouraging, there is a lot of work to be
done in ensuring that all schools (i.e., both public and
private) have similar policies and practices in place,
and that schools remain compliant. It is also noteworthy
that there are no Kenyan-specific physical activity
guidelines for children and youth. Since children and
youth spend a significant proportion of their waking
hours in the school environment, schools provide an
important opportunity to positively influence their
healthy active living behaviours. School environments
that encourage physical activity and healthy eating
are strongly associated with improved health, physical
activity, and fitness outcomes in students [66, 671.

Community and the Built Environment
(Infrastructure, Policies, Programs, Safety)

(Grade = INC)

Rural versus urban residence has been found to
significantly influence total physical activity volume,
and percent of time in MVPA. As previously described,
rural living children are more active than their urban
living counterparts. This is likely a reflection of the

impact of urbanization on lifestyle in Kenya. Distinct
socioeconomic and built environments between these
two groups exist. Interestingly, these findings are unlike
observations from the Western world where, for the
most part, poor built environment negatively impacts
physical activity. Despite poorer living conditions and
built environment, rural living children participate in
higher levels of physical activity.

There is a critical absence of funded governmental
or non-governmental strategies to address the built
environment, and its impact on physical activity of
children. This gap requires more attention from relevant
stakeholders.

Governmental and Non-Governmental (Strategies,
Policies, Investments) (Grade = D)

ISCOLE-Kenya data found that, of the 563 participating
children, a large proportion (i.e., 94.0% and 84.4%)
attended schools with written policies or practices on
physical activity and healthy eating respectively (as
reported by their school administrators) [44].

The Ministry of Education mandates the amount of time/
week that children and youth are required to participate
in PE. In addition, all teachers that graduate from
teachers training colleges are required to take PE as
a compulsory subject. Unfortunately, as previously
described, there may be lack of compliance with these
regulations at the school level. Furthermore there are
no physical activities or sedentary behaviour guidelines
for Kenya. There is also no physical activity or healthy
active living strategy and no national surveillance plan.

Recognizing the opportunity for reducing deaths and
diseases worldwide by improving diets and increasing
levels of physical activity, the World Health Assembly
adopted the WHO Global Strategy on Diet, Physical
Activity and Health, in May 2004. This strategy provides
recommendations for member states and various other
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stakeholders on the promotion of healthy diets and regular physical activity for the prevention of NCDs. Equally
important, the 2013 World Health Assembly endorsed the Global NCD Action Plan 2013-2020, which includes a
set of actions for Member States, international partners and the WHO Secretariat to promote healthy diets and
physical activity, and to attain 9 voluntary global targets for NCDs including targets on diet and physical activity to
be achieved by 2025 [Resolution WHA 66.101. Kenya must work harder to implement such recommendations, since
the environmental and societal conditions exist for developing nations to be forced to cope with a double burden
of infectious and chronic diseases. Prevention strategies are of paramount importance to reduce the predicted
detrimental impact of physical inactivity [65].

Vi

ViL.

VIIl.

IX.

XI.

Recommendations for Policy and Practice
Nationally representative data on the physical activity patterns of Kenyan children and youth is needed to inform
policy and practice. There is a need for continuous surveillance of physical activity patterns among Kenyan
children and youth from different geographic areas within Kenya. Monitoring physical activity knowledge,
attitudes and bhehaviours of Kenyans as well as factors which facilitate or impede access to physical activity
opportunities is required.
There is a need to develop physical activity and sedentary behaviour guidelines for Kenyan children and youth.
There is a need to establish a national report card scientific advisory panel, composed of researchers,
exercise and sports specialists, nutritionists, media personalities, policy makers, medical doctors, and
other key stakeholders. Sustained funding and infrastructure support is required to allow the production and
dissemination of biennial report cards to monitor the healthy active living behaviours of Kenyan children and
youth.
Collaborative efforts among relevant Kenyan government ministries as well as non-governmental organizations
are necessary to combat emerging NCDs.
Kenyan children and youth need to be supported in making physical activity choices that are convenient,
sustainable, and compatible with their needs and interests.
There is a need to enhance the development of social and physical environments that support the integration
of physical activity into daily life.
Increasing knowledge and understanding of interventions, which are effective in changing physical activity
knowledge, attitudes, and behaviours, is required.
Increasing knowledge and understanding of the relationships between physical activity, healthy eating and a
range of other health determinants that contribute to or inhibit optimal health is recommended.
There is a need for networking with African and other international experts to implement promising practices
for research, surveillance and public health interventions.
Preserving the health of children and youth through healthy active living needs to be as high a priority as
treating sick children.
There is need to educate parents and guardians in Kenya about the positive effects of participating in
physical activity and maintaining a healthy body weight, so that they can encourage and support their children
to live healthy active lifestyles.
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Opportunities for Sponsorship and Collaboration
KIDS-CAN is continually looking for collaborators and partners to invest in our efforts to address the emerging threat
of childhood physical inactivity and overweight/obesity. There are many possibilities for partnership investments in
the KIDS-CAN Research Alliance. Support may include:

e Sponsoring scholarly exchanges between Kenya and Canada;

e Creation of graduate student scholarships for study in this area;

e Research donations including research grants;

o Donations for equipment acquisition;

o Support for staff and infrastructure for the development of Healthy Active Kids Kenya (HAKK), an organization
committed to the promotion of healthy active living for children and youth in Kenya;

e Support for the development and dissemination of periodic Report Cards on the Physical Activity and Body
Weights of Kenyan Children and Youth; and,

e Support for the development and implementation of Physical Activity Guidelines for Kenyan Children and
Youth, building on the global physical activity guidelines hy the WHO.

Potential partners may contribute via research or equipment donations, in-kind contributions such as working space
and expertise, corporate donations and support, and philanthropic support. We are interested in any assistance,
particularly support from corporations who are interested in making significant and sustained contributions, as part
of a purposeful corporate marketing strategy with the potential to have an impact on healthy active living needs of

children and youth throughout Kenya.
References

1. World Health Organization (2009) Global health risks: mortality and burden of disease attributable to selected major risks. Geneva, Switzerland.

2. Alamian A, Paradis G (2009) Correlates of multiple chronic disease hehavioral risk factors in Canadian children and adolescents. Am J Epidemiol 170: 1279-1289.

3. Lawlor D, Benfield L, Logue J, Tilling K, Howe L, Fraser A et al. (2010) Association hetween general and central adiposity in childhood, and change in these, with cardiovascular
risk factors in adolescence: prospective cohort study. BMJ 341: c6224.

4. Reilly J, Kelly J (2011) Long-term impact of overweight and obesity in childhood and adolescence on morbidity and premature mortality in adulthood: systematic review. Int J Obes
(Lond) 35: 891-898.

5. The NS, Suchindran C, North KE, Popkin BM, Gordon-Larsen P (2010) Association of adolescent obesity with risk of severe obesity in adulthood. JAMA 304: 2024-2027.

6. Batty D, Lee | (2004) Physical activity and coronary heart disease. BMJ 328: 1089-1090.

7. Ross R, Janssen | (2007) Physical activity, fitness, and obesity. In: Bouchard C, Blair S, Haskell W, editors. Physical activity and health. Champaign, Ill: Human Kinetics Inc. pp.
173-190.

8. Tanuseputro P, Manuel D, Leung M, Nguyen K, Johansen H (2003) Risk factors for cardiovascular disease in Canada. Can J Cardiol 19: 1249-1259.

9. US Department of Health and Human Services (1996) Physical activity and health: a report of the Surgeon General. Atlanta, Georgia: National Center for Chronic Disease Prevention
and Health Promotion.

10. United Nations News Center (2011) UN launches global campaign to curb death toll from non-communicable diseases. Available: www.un.org/news/. Accessed 19 September
2013.

11.Republic of Kenya (2007) Kenya vision 2030: a globally competitive and prosperous Kenya.

12.World Health Organization (2010) Global recommendations on physical activity for health. Geneva, Switzerland.

13.Tremblay MS, Colley RC, Saunders TJ, Healy GN, Owen N (2010) Physiological and health implications of a sedentary lifestyle. Appl Physiol Nutr Metab 35: 725-740.

14. Canadian Society for Exercise Physiology (2011) Canadian physical activity guidelines. Available: www.csep.ca/guidelines. Accessed 19 September 2013.

15.Tremblay MS, Onywera V, Adamo KB (2010) A child’s right to healthy, active living - building capacity in Sub-Saharan Africa to curb the impeding physical activity transition: the
KIDS-CAN Research Alliance. In: Bennett S, Pare M, editors. 20th Anniversary of the Convention on the Rights of the Child. Ottawa, ON: University of Ottawa Press. pp. 97-110.

16.United Nations Convention on the Rights of the Child (1989) United Nations Treaty Series. Geneva, Switzerland.

17. Katzmarzyk PT, Barreira TV, Broyles ST, Champagne CM, Chaput JP, Fogelholm M et al. (2013) The International Study of Childhood Obesity, Lifestyle and the Environment
(ISCOLE): design and methods. BMC Public Health 13: 900.

18.  Friedman JF, Phillips-Howard PA, Mirel LB, Terlouw DJ, Okello N, Vulule JM et al. (2005) Progression of stunting and its predictors among school-aged children in western Kenya.
Eur J Clin Nutr 59: 914-922.

Kenya's 2014 Report Card on the Physical Activity and Body Weight of Children and Youth




Healthy Kenya

20.
21.

22,
23.
24.

25.

26.
27.

28.

29.
30.

31.

32.

33.
34.

35.
36.
37.
38.
39.
40.

41.

42.

43.

45.

46.

47.

48.

49.

50.
51.

52.

53.
54.

55.

56.

57.

Larsen HB, Christensen DL, Nolan T, Sondergaard H (2004) Body dimensions, exercise capacity and physical activity level of adolescent Nandi boys in western Kenya. Ann Hum
Biol 31: 159-173.
Bhargava A, Fox-Kean M (2003) The effects of maternal education versus cognitive test scores on child nutrition in Kenya. Econ Hum Biol 1: 309-319.
Grillenberger M, Neumann CG, Murphy SP, Bwibo NO, van’t VP, Hautvast JG, West CE (2003) Food supplements have a positive impact on weight gain and the addition of animal
source foods increases lean body mass of Kenyan schoolchildren. J Nutr 133: 3957S-3964S.
Mukudi E (2003) Nutrition status, education participation, and school achievement among Kenyan middle-school children. Nutrition 19: 612-616.
McDonald MA, Sigman M, Espinosa MP, Neumann CG (1994) Impact of a temporary food shortage on children and their mothers. Child Dev 65: 404-415.
Lawless JW, Latham MC, Stephenson LS, Kinoti SN, Pertet AM (1994) Iron supplementation improves appetite and growth in anemic Kenyan primary school children. J Nutr 124:
645-654.
Neumann C, McDonald MA, Sigman M, Bwibo N (1992) Medical illness in school-age Kenyans in relation to nutrition, cognition, and playground behaviors. J Dev Behav Pediatr
13: 392-398.
Sigman M, Neumann C, Jansen AA, Bwibo N (1989) Cognitive abilities of Kenyan children in relation to nutrition, family characteristics, and education. Child Dev 60: 1463-1474.
Stephenson LS, Latham MC, Kurz KM, Miller D, Kinoti SN, Oduori ML (1985) Urinary iron loss and physical fitness of Kenyan children with urinary schistosomiasis. Am J Trop
Med Hyg 34: 322-330.
Griffin L, Fast M (1982) A preliminary study on poly-parasitism and the size of primary school children in Kenya. Cent Afr J Med 28: 219-222.
Kulin HE, Bwibo N, Mutie D, Santner SJ (1982) The effect of chronic childhood malnutrition on pubertal growth and development. Am J Clin Nutr 36: 527-536.
Perzanowski MS, Ng’Ang’A LW, Carter MC, Odhiambo J, Ngari P, Vaughan JW, Chapman MD, Kennedy MW, Platts-Mills TAE (2002) Atopy, asthma, and antibodies to Ascaris among
rural and urban children in Kenya. J Pediatr 140: 582-588. Gray SJ, Wiebusch B, Akol HA (2004) Cross-sectional growth of pastoralist Karimojong and Turkana children. Am J
Phys Anthropol 125: 193-202.
Little MA, Galvin K, Mugambi M (1983) Cross-sectional growth of nomadic Turkana pastoralists. Hum Biol 55: 811-830.
Ojiambo RM, Easton C, Casajus JA, Konstabel K, Reilly JJ, Pitsiladis Y (2012) Effect of urbanization on objectively measured physical activity levels, sedentary time, and indices
of adiposity in Kenyan adolescents. J Phys Act Health 9: 115-123.
Semproli S, Canducci E, Ricci E, Gualdi-Russo E (2011) Nutrient intake in 5-17-year-old African boys and girls in a rural district of Kenya. Nutr Hosp 26: 765-774.
Neumann CG, Jiang L, Weiss RE, Grillenberger M, Gewa CA, Siekmann JH, Murphy SP, Bwibo NO (2013) Meat supplementation increases arm muscle area in Kenyan schoolchildren.
Br J Nutr 109: 1230-1240.
Williams CL, Wyinder EL (1992) Cardiovascular risk factors in children from fifteen countries. Cardiovascular Risk Factors 2: 45-55.
Sellen DW (1999) Growth patterns among seminomadic pastoralists (Datoga) of Tanzania. Am J Phys Anthropol 109: 187-209.
de Onis M, Onyango AW, Borghi E, Siyam A, Nishida C, Siekmann J (2007) Development of a WHO growth reference for school-aged children and adolescents. Bull World Health
Organ 85: 660-667.
Semproli S, Gualdi-Russo E (2007) Childhood malnutrition and growth in a rural area of Western Kenya. Am J Phys Anthropol 132: 463-469.
Croteau K, Schofield G, Towle G, Suresh V (2011) Pedometer-determined physical activity of Western Kenyan children. J Phys Act Health 8: 824-828.
Kuczmarski RJ, Ogden CL, Guo SS, Grummer-Strawn LM, Flegal KM, Mei Z et al. (2002) CDC Growth Charts for the United States: methods and development. Vital Health Stat 11
246: 1- 190.
Ramos EM, Munoz JS, Sanchez JCP, Santana ER, Garcia MCV, Sagines FT (2011) Nutritional assessment in an elementary school in Kenya. Tropical Medicine and International
Health Conference: 7th European Congress on Tropical Medicine and International Health Barcelona Spain. Conference Start: 20111003 Conference End: 20111006. Conference
Publication: 307.
Kamau JW, Wanderi MP, Njororai WWS, Wamukoya EK (2011) Prevalence of overweight and obesity among primary school children in Nairobi province, Kenya. African Journal
for Physical, Health Education, Recreation and Dance 17.
Cole TJ, Bellizzi MC, Flegal KM, Dietz WH (2000) Establishing a standard definition for child overweight and obesity worldwide: international survey. BMJ 320: 1240-1243.
Muthuri SK, Wachira LM, Onywera VO, Tremblay MS (2013) Correlates of objectively measured overweight/obesity and physical activity in Kenyan school children: results from
ISCOLE-Kenya. Submitted August 2013 to BMC Public Health.
Onywera VO, Adamo KB, Sheel AW, Waudo JN, Boit MK, Trembhlay M (2012) Emerging evidence of the physical activity transition in Kenya. J Phys Act Health 9: 554-562.
Onywera VO, Heroux M, Jaureguiulloa E, Adamo KB, Taylor JL, Janssen | et al. (2013) Adiposity and physical activity among children in countries at different stages of the physical
activity transition: Canada, Mexico and Kenya. AJPHERD 19: 132-142.
Benson T, Shekar M (2006) Trends and issues in child undernutrition. In: Jamison DT, Feachem RG, Makgohba MW, Bos ER, Baingana FK, Hofman KJ, et al., editors. Disease and
mortality in Sub-Saharan Africa. 2nd edition. Washington, DC: World Bank. Available: http://www.ncbi.nim.nih.gov/hooks/NBK2301/. Accessed 24 June 2013.
Muthuri SK, Francis CE, Wachira LM, LeBlanc AG, Sampson M, Onywera VO, Tremblay MS (2013) Evidence of an overweight/obesity transition among school-aged children and
youth in Sub- Saharan Africa: a systematic review. Submitted July 2013 to PLoS ONE.
Ojiambo R, Gibson AR, Konstabel K, Lieberman DE, Speakman JR, Reilly JJ et al. (2013) Free-living physical activity and energy expenditure of rural children and adolescents
in the Nandi region of Kenya. Ann Hum Biol 40: 318-323.
Kwon S, Janz KF, Burns TL, Levy SM (2011) Association between light-intensity physical activity and adiposity in childhood. Pediatr Exerc Sci 23: 218-29.
Ojiambo RM, Easton C, Casajus JA, Konstabel K, Reilly JJ, Pitsiladis Y (2012) Effect of urhanization on objectively measured physical activity levels, sedentary time, and indices
of adiposity in Kenyan adolescents. J Phys Act Health 9: 115-123.
Peltzer K (2010) Leisure time physical activity and sedentary behavior and substance use among in-school adolescents in eight African countries. Int J Behav Med 17: 271-
278.
Peltzer K (2009) Health behavior and protective factors among school children in four African Countries. Int J Behav Med 16: 172-180.
Colley RC, Garriguet D, Janssen I, Craig CL, Clarke J, Tremblay MS (2011) Physical activity of Canadian children and youth: Accelerometer results from the 2007 to 2009
Canadian Health Measures Survey. Health Rep 22: 15-23.
Wachira LM, Onywera VO, Ochola S, Tremblay MS (2013) Assessment of physical activity, dietary habits, screen-based sedentary behaviour and adiposity of 9 - 11 year old
school children in Nairobi county, Kenya. PhD Thesis submitted to Kenyatta University graduate school.
Matheri JM, Frantz JM (2009) Physical activity levels among young people with physical disabilities in selected high schools in Kenya and their perceived barriers and
facilitators to participation. Journal of Community and Health Sciences 4: 21-26.
Mwisukha A, Rintaugu EG (2009) Leisure - sports participation patterns of post-graduate students: the case of Kenyatta University. Journal of Educational Research and

Kenya's 2014 Report Card on the Physical Activity and Body Weight of Children and Youth




Healthy Kenya 2030

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Development 4: 57-63.

American Alliance for Health, Physical Education, Recreation and Dance (2010) Physical activity for children: a statement of guidelines for children ages 5 — 12. NASPE
Standards and Position Statements.

Ferreira I, Van der Horst K, Wendel-Vos W, Kremers S, Van Lenthe FJ., Brug J (2006) Environmental correlates of physical activity in youth — a review and update. Obes Rev 8:
129-54.

Sallis JF, Selens BE (2000) Assessment of physical activity by self-report: status, limitations and future directions. Res @ Exerc Sport 71: 1-14.

Jago R, Anderson CB, Baranowski T, Watson K (2005) Adolescent patterns of physical activity differences by gender, day, and time of day. Am J Prev Med 28: 447- 452.
Gibson AR, Ojiambo R, Konstabel K, Lieberman DE, Reillyer JJ, Speakman JR et al. (2013) Aerobic capacity, activity levels and daily energy expenditure in male and female
adolescents of the Kenyan Nandi sub-group. PLoS ONE 8: €66552.

Carson V, Kuhle S, Spence J, Veugelers P (2010) Parents’ perception of neighbourhood environment as a determinant of screen time, physical activity and active transport.
Can J Public Health 101: 124-127.

Adamo KB, Papadakis S, Dojeiji L, Turnau M, Cunningham J, Parameswaran M et al. (2010) Using path analysis to understand parent’s perceptions of their children’s weight,
physical activity and eating habits in the Champlain Region of Ontario. Pediatric and Child Health 15: e33-e41.

Adamo KB, Sheel AW, Onywera V, Waudo J, Boit M, Tremblay MS (2011) Child obesity and fitness levels among Kenyan and Canadian children from urban and rural
environments: a KIDS-CAN Research Alliance Study. Int J Pediatr Obes 6: €225-e232.

Nettlefold L, McKay H, Warburton D, McGuire K, Bredin S, Naylor P (2010) The challenge of low physical activity during the school day: at recess, lunch and in physical
education. Br J Sports Med 45: 813-819.

Story M, Nanney M, Schwartz M (2009) Schools and obesity prevention: creating school environments and policies to promote healthy eating and physical activity. Milbank

Q87:71-100.

Contact Information

Vincent Onywera PhD, ISAK 2
Lead Scientific Officer
Healthy Active Kids Kenya (HAKK)
Senior Lecturer
Kenyatta University
Department of Recreation Management and Exercise Science
P.0 Box 43844-00100, Nairobi, Kenya.

E-mail: onywera.vincent@ku.ac.ke
Alternate e-mail: vonywera@gmail.com
KIDS-CAN Research Alliance Website: http://www.haloresearch.ca/kids-can/

HAKK Website: http://www.hakkenya.org/
Kenyatta University Website: www.ku.ac.ke
Kenya's 2014 Report Card on the Physical Activity and Body Weight of Children and Youth




Kenya'’s 2014 Report Card on the Physical Activity and Body Weight of Children and Youth




Kenya'’s 2014 Report Card on the Physical Activity and Body Weight of Children and Youth







