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INTRODUCTION

Early childhood is a critical period for growth and development, forming the foundation for
future and lifelong well-being. (1) Adopting healthy lifestyle behaviours in early childhood can
potentially influence and shape behaviours later in life. (2) Frameworks have been
developed and are advocated for early childhood health promotion and disease prevention;
(3) these form key strategies in reducing future non-communicable diseases (NCDs). The
World Health Organization’s (WHQO’s) Global Action Plan for the Prevention and Control of
Non-Communicable Diseases (2013-2020), highlighted that exposure to risk factors of NCDs
often starts in early life and interventions in early childhood often offer the best protection
against these NCDs. (4)

Current national guidelines on physical activity and sedentary behaviour for children less
than 7 years were updated in 2013. (5) Over recent years, there has been emerging
evidence surrounding physical activity, sedentary behaviour and sleep for this group of
children, and how these concepts relate to one another, within a 24-hour period, for better
health outcomes.(6-10) This workgroup has also integrated eating behaviours and dietary
choices, which are closely linked to movement behaviours in terms of, but not limited to, the
overall calorie intake and that required to support physical activity. Encapsulating all these
elements, we have developed the Singapore Integrated 24-hour Activity Guidelines for the
Early Years (O - 6 years).

HEALTH OUTCOMES OF LIFESTYLE BEHAVIOURS

Physical activity provides many health benefits in early childhood, including motor and
cognitive development, cardiometabolic, musculoskeletal and psychosocial health. (11)
Children in this age group should be encouraged to participate in a variety of activities
regularly; those who engage in more overall and/or at a higher intensity (i.e. moderate- to
vigorous- or vigorous-intensity), consistently demonstrated favourable health benefits. (12-14)
Infants are recommended to spend at least 30 minutes in the prone position daily, (15, 16)
and risky outdoor play (under adult supervision) has also been reported to confer health
benefits for pre-schoolers. (17)

Excessive sedentary behaviour and screen time exposure can cause detrimental health
effects to children in their early years. (18) Sedentary screen time is adversely associated
with adiposity, poor motor and cognitive development and impaired psychosocial health. (19-
21) Indeed, prolonged seating or supine lying are also unfavourably associated with
adiposity or motor development. (22, 23)

Sleep is essential for growth and health in the early years. (24) As the newborn grows,
he/she regulate his/her sleep through the establishment of a circadian cycle with less
daytime naps and more night-time sleep. (25, 26) There are also different recommended
optimal sleep durations for children from the different age groups. (27-29) However, shorter
sleep duration can result from increased screen time and be associated with higher levels of
adiposity, poor growth and emotional dysregulation. (30)

A healthy diet provides optimal nutrition for a child’s physical and cognitive development. (31)
The types of food and eating habits, will become more sophisticated with each progressive
stage of the childhood. (32) Instituting a national nutrition policy, using a life-course
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approach, can help to shape the eating behaviours in the early years, which can then reduce
the future risks of overweight or obesity, as well as protect against NCDs. (33)

LOCAL STUDIES

A cross-sectional study of 78 Singaporean pre-schoolers, using wrist-worn accelerometers,
showed that the children spent a median of 7.8 hours/day in sedentary behaviour and 0.5
hours/day in moderate- to vigorous-intensity physical activity. The same study also revealed
that the pre-school teachers were not familiar with physical activity guidelines and that
parents reported very little outdoor playtime after preschool. (34) The Growing Up in
Singapore Towards healthy Outcomes (GUSTO) study is a longitudinal cohort investigation
that commenced in 2009, to investigate what influence early development has on body
composition and metabolic health. (35) Studies of screen time and sedentary behaviour in
the GUSTO cohort showed that the average screen-time for infants (12 months) and
toddlers (2 years) was 2.0 and 2.4 hours/day respectively. (36, 37) Screen-time in infants
was negatively associated with later cognition (composite 1Q and verbal 1Q), while for
toddlers, higher screen time was associated with less physical activity and greater sedentary
behaviour. (36, 38) The sleep duration of children less than 2 years of age in the GUSTO
cohort was significantly associated with body length; shorter sleep duration was also
associated with higher body mass index and shorter body length for those at 3 months of
age. (39) Infants in the GUSTO cohort who were fed breast milk showed better gross motor
skills at 2 years and better cognitive performance at both 2 and 4.5 years of age, when
compared to formula-fed infants. (40) Intake of sugar sweetened beverages in young
childhood led to higher levels of adiposity and, hence, greater risk of overweight or obesity.
(41) A separate study examined the proportion of pre-schoolers meeting the WHO
guidelines on physical activity, sedentary behaviour and sleep, and the effect on their quality
of life. More than 2000 pre-schoolers were surveyed and only 9.6% met all of the
recommendations, while 12.6% did not meet any of the recommendations. This study also
showed that the health-related quality of life increased as the pre-schoolers achieved more
recommendations. (42)

AIM OF CONSENSUS STATEMENT

This guidance provides a holistic healthy approach for good health amongst infants, toddlers
and pre-schoolers in Singapore, by integrating physical activity, sedentary behaviour, sleep
and eating habit advice. It is equally important to understand that these activities are closely
related in influencing health outcomes and time consumption, and to organise them within a
daily 24-hour period. Incorporating healthy eating habits with movement behaviours, it
encourages children to adopt these recommendations at a young age and therefore an
opportunity to achieve good health.

These recommendations are for all healthy infants (less than 1 year), toddlers (1-2 years)
and pre-schoolers (3—6 years), irrespective of gender, cultural background or socioeconomic
status. Children with special needs or medical conditions should consult a qualified medical
professional for additional guidance.
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METHODS

The consensus workgroup included physicians (neonatologists, paediatricians, sports
physicians and family physicians), allied health professionals (dietitians, exercise
physiologists), academics and researchers from multiple institutions and organisations.

The workgroup assessed the evidence reviews conducted for the World Health Organization
Guidelines on Physical Activity, Sedentary Behaviour and Sleep for children under 5 years of
age, and the 24-Hour Movement Guidelines for children less than 5 years of age from
Canada, Australia and South Africa. (6-9) The literature was updated to September 2021
through an electronic search of Medline databases and the keywords used included “infant”,
“toddler”, “preschool”, “physical activity”, “sedentary behaviour”, “sleep”, “eating habit” and
“diet”’. The update included systematic reviews, randomised control trials and cohort studies.
Only results in English language were considered. The health outcomes included cardio-
metabolic health, physical fitness, bone and skeletal health, motor and cognitive

development, adiposity and psychosocial health.

The workgroup used the GRADE-ADOLOPMENT approach, (43) which builds on the
GRADE Evidence to Decision (EtD) framework, (44) to provide a structured and transparent
methodology for healthcare recommendations. It evaluates the strength of recommendations
from related guidelines and the quality of evidence supporting the recommendations. These
recommendations were structured from the perspective of healthcare professionals when
providing holistic care of infants, toddlers and pre-schoolers including education and
promotion of healthy activities that form the foundation for life-long well-being. The full EtD
frame work is included as an appendix.

CONSENSUS STATEMENTS FOR INFANTS (0 — 11 MONTHYS)

Physical Activity: Be physically active several times a day in a variety of forms and within a
safe and supervised environment, where more is better. Non screen-based interactive
floor-based play is encouraged. For those not yet mobile, this includes at least 30 minutes
of tummy time spread throughout the day. Planning a daily routine of physical activities
may be helpful.

Physical activity in children younger than 5 years is associated with improved measures of
adiposity, motor skill development, psychosocial, and cardiometabolic health indicators. (11)
For infants not yet mobile, tummy time is positively associated with multiple developmental
aspects and is included in the World Health Organization guidelines for children below 5
years. (6, 45) Tummy time has positive effects on global development, (46) particularly gross
motor development, (47, 48) body mass index z-score and prevention of brachycephaly. (49,
50) Tummy time in infants is defined as awake prone positioning on a firm surface, where
play is encouraged and supervised by a responsible caregiver. A minimum of 30 minutes of
tummy time daily is encouraged, in addition to interactive play with a caregiver, and may be
spread throughout the day.
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Sedentary Behaviour: Avoid restraining infants unattended for more than 1 hour at a time.
Any form of screen time, including background screen time, is not recommended in
infants. When sitting or lying down, it would be most beneficial for caregivers to engage
the child in singing, reading, storytelling and imaginative play. Having a daily routine for
activities, sleep and meals may be useful in reducing the amount of sedentary behaviour.

Screen time in children below 5 years is associated with unfavourable measures of adiposity
and decreased scores on measures of psychosocial health and cognitive development. (18)
Screen time in infants confers no benefits and is unfavourably associated with cognitive
development, (18) sleep duration and quality, (51, 52) and gross motor development. (53)
Any form of screen time including background screen time, is not recommended in infants.
(6) Infants should not be restrained unattended for more than 1 hour at a time. When
sedentary, engaging in reading, singing, storytelling or imaginative play with a caregiver is
encouraged.

Sleep: Have a total amount of 14-17 hours (for 0 - 3 months of age) and 12-16 hours (for 4
- 11 months of age) of daily sleep, including regular naps, to promote optimal health. It is
recommended for infants to sleep on their back in their own cot, in the same room as
their caregivers to maintain sleep safety. Develop a regular sleep time routine to help
infants fall asleep easier.

Newborns spend almost 80% of their life sleeping. (54) Good sleep is well known to improve
cognitive, (55, 56) physical, (57) and social outcomes, (58) reduce obesity as well as reduce
the risk of sudden infant death syndrome. (59-61) Good quality sleep improves family well-
being and is an important predictor of maternal health. (62, 63) Although there are different
cultural differences in sleep duration and practices, (64) setting bedtime routines and
providing a conducive sleep location can improve duration. (25, 65-69) Good sleep safety
practices include supine sleeping in their own cot and in the same room of the caregivers.
(70-72)

Eating Habit and Diet: Breastfeeding is recommended for infants when possible. From 4 to
6 months of age, introduce a variety of developmentally- and culturally-appropriate solid
foods of various textures and flavours, prepared with no added salt and sugar. Provide a
daily routine of meals, spaced 2 - 3 hourly during the day, and avoid overfeeding.

Breast milk supports an infant’s nutritional requirements during the first 6 months of life, and
provides antibodies to support an infant’s health, growth and development. (73, 74) It is
recommended that infants are exclusively breastfed for at least the first 6 months of life, not
withholding any prescribed medication or vitamin and mineral supplementation. Mothers
should adhere to food safety and hygiene recommendations if breast milk is expressed and
stored. Should human milk be unavailable, infants should be provided with formula. In
support of healthy bone development, vitamin D supplementation of 400IU per day is
recommended for fully and partially breast-fed infants due to the low bioavailability in breast
milk. (74) With increasing energy and nutrient requirements beyond what breast milk can
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provide, infants should be started on complementary foods between 4 - 6 months of age,
depending on developmental readiness.

Iron-containing foods should be encouraged as first line to prevent deficiency in infants.
These include iron-fortified cereals, pureed meat and poultry, plain tofu or legumes, with
textures suited to the infant’s stage of development. Salt should not be added to foods for
infants as their kidneys are immature and unable to excrete excess salt, thus presenting a
safety concern. Food and drinks containing added sugars should be avoided for infants,
reducing the risk of dental caries and preventing a learned preference for sugar.
Overconsumption of sugar-laden food has been associated with an increased risk of
becoming overweight or obese. (41, 74-76) There is no evidence that delaying the
introduction of potentially allergenic food prevents food allergies. (74) Therefore, potential
allergenic foods such as dairy products, egg, wheat, crustacean shellfish, fish, soy, tree nuts
and peanuts should be introduced as part of complementary foods. For infants with a family
history of atopy or mild eczema, it is recommended that egg and peanut be introduced one
at a time, between 4 - 6 months of age, once the child is able to tolerate solid food. (77)

Repeated exposure to a variety of food across all the main food groups (grains and
alternatives, lean proteins and alternatives, fruits, and vegetables) is necessary to promote
food acceptance and provide infants with the range of required nutrients. Caregivers should
strive to recognise a child’s hunger and satiety cues which will support responsive
consumption by timely initiation and termination of the feeding process. (77) Evidence
suggests associations between non-responsive caregiver feeding practices and a higher risk
of childhood obesity, thus it is recommended that guidance on responsive feeding is
provided to caregiver, thus promoting appropriate weight gain among infants. (78, 79)

CONSENSUS STATEMENTS FOR TODDLERS (1 - 2 YEARS)

Physical Activity: Accumulate at least 180 minutes in a variety of physical activities at any
intensity spread throughout the day within a safe environment, where more is better.
Daily outdoor active play is highly encouraged. Caregivers should participate actively with
child during all forms of active play.

Toddlers should participate in both light and moderate to vigorous physical activities. (11)
This should include a variety of physical activities that are fun and encourage exploration,
involving movement skills such as walking, running, crawling, climbing, balancing, bending,
dancing and playing with balls. The more active play the toddlers achieve, the better.
Children who engaged in at least an hour of moving freely each day had significantly
stronger object and locomotor skills. (80) Caregivers should participate actively with child
during play, as such positive interactions are associated with better developmental skills,
reduced risk for obesity, and accumulate physical activity. (81)

Structured and unstructured play are important for a child’s global development and these
activities can take place in indoor and outdoor environments. (82) In childcare centres, more
than half of toddler’s indoor moderate to vigorous physical activities occur in modifiable open
spaces and during class transitions. Enhancing child care structure quality and inclusion of
modifiable open spaces can promote physical activity and less sedentary time for toddlers.
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(83, 84) Being outdoors also increases physical activity, with more playtime and time spent
engaged in moderate to vigorous physical activities. In turn, these are associated with better
sleep outcomes in toddlers. (52) Furthermore, spending at least 1 hour in outdoor play daily
can help prevent the early onset of myopia. Hence, outdoor play is highly encouraged. (52,
81)

Sedentary Behaviour: Avoid restraining toddlers on a seat for more than 1 hour at a time.
Sedentary screen time, regardless of the type of device, is not recommended for children
younger than 2 years of age. When sitting or lying down, it would be most beneficial to
engage the child in singing, reading, storytelling or imaginative play.

Sedentary behaviour amongst toddlers, include use of any screen device, reading, drawing,
eating, travelling in a vehicle, whilst sitting or lying. (85) Prolonged periods of being
restrained in a seat or in a supine position have been found to be associated with high levels
of adiposity and less than favourable motor development. (18, 86) Screen-based sedentary
behaviours also have unfavourable effects on motor and cognitive development,
psychosocial health, social skills (ability to develop positive relationships and interact with
others effectively) and poor sleep outcomes across early childhood. (18, 52) International
guidelines consistently recommend that children should not be restrained on their seats for
more than 1 hour at a time, and those of less than 2 years of age should have no exposure
to screens. (6-8, 87)

Early life experiences are key in the development of a child’s physical, social, emotional, and
cognitive domains. Avoiding screen time and sedentary behaviour is important for disease
prevention and health promotion in their early years. Even when sedentary, engaging in
interactive activities such as reading, singing and storytelling has greater potential for
cognitive and social development, compared with screen time and solitary activities. (18, 88)

Sleep: Have a total amount of 11 - 14 hours of daily sleep with regular sleep and wake-up
times. Develop a bedtime routine and keep to a consistent bedtime. Provide a conducive
sleep environment and avoid screen time before bed.

Develop a bedtime routine and keep to a consistent bedtime. (89, 90) Provide a conducive
sleep environment that is dark, quiet and of comfortable temperature, and avoid screen time
before bed. (91) Recent literature supports that short sleep duration during toddlerhood is
associated with greater risk of depressive symptoms and poorer temperament in later
childhood. (92, 93) Short sleep duration is also linked to obesogenic eating behaviours. (94-
97) Toddlers with short sleep durations also tend to have higher blood pressure later in life.
(98)

Regular bedtimes and routines help toddlers to sleep longer and better, (89, 90) and may be
important for obesity prevention. (99) Adaptive bedtime activities like storytelling or cuddling
help toddlers sleep longer and have fewer sleep problems. (100) Screens emit blue light that
suppresses endogenous melatonin production, in turn resulting in shorter sleep duration,
later bedtimes and longer time to fall asleep. (101, 102) Poor quality sleep environment (e.g.
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crowded, noisy and uncomfortable) is associated with shorter sleep durations, later bedtimes
and longer sleep latency. (103, 104)

Eating Habit and Diet: Continue to increase the variety of foods offered to your child and
wean off milk as the main source of nutrition. Introduce healthy family meals and offer
whole milk and water, while establishing a structured routine for meal and snack times.
Using food to soothe your child or as a reward is discouraged.

Toddlers are reliant on caregivers to establish their feeding habits. These include what,
when and how food is consumed. (74, 75, 105, 106) Fresh, minimally-processed foods
should be prepared with little or no added sugar and salt, with continual exposure and/or
provision of foods across all major food groups that are in unison with healthy family eating
habits. As established in the latest Dietary Guidelines for Americans, (74) there is no clear
evidence that formula milk should be continued beyond 12 months of age. Pasteurised full
cream milk, or fortified unsweetened soy milk, can be incorporated in the toddler’s diet from
around 12 months of age to meet protein, calcium and vitamin D requirements, accompanied
by adequate solid foods. (74, 75) Sugar-sweetened beverages (e.g. juice drinks, sports
drinks and regular soft drinks) and caffeinated beverages (e.g. tea, coffee and cola drinks)
should not be given before two years of age, and avoided as much as possible thereafter.
(74, 107) Instead, plain water should be offered to meet hydration requirements.

Establishing a structured routine for meal and snack times for toddlers is an important
component of effective responsive feeding practices, where caregivers also recognise and
react to hunger and fullness cues of the child. (105, 106) Synthesising findings from
randomised-controlled trials, Perez-Escamilla et al. (Year?) concluded that responsive
feeding practices demonstrated improvements in weight outcomes among toddlers 1 to 2
years of age. (106) Picky eating is also a natural occurrence in the feeding process and
children should not be pressured to consume new foods. (74, 75) Instead, they should be
provided with regular and frequent exposure to non-preferred foods, increasing familiarity
and promoting acceptance. Other behaviours that affect feeding habits such as active play,
screen time, sleep and techniques to soothe the child, are also influenced by caregivers.
Poor sleep routines in the first two years of life, as well as the use of food to soothe the child
have been associated with poor dietary quality and increased risk of obesity in early
childhood, (75) and are therefore not encouraged.

CONSENSUS STATEMENTS FOR PRE-SCHOOLERS (3 - 6 YEARS)

Physical Activity: Accumulate at least 180 minutes of physical activity, at any intensity
spread throughout the day and within a safe environment. At least 60 minutes should be
moderate- to vigorous-intensity, where more is better, and can be in various forms. Older
children should be exposed to a variety of age-appropriate vigorous-intensity play and
engage in muscle- and bone-strengthening activities several times a week. Daily outdoor
active play is highly encouraged. Caregivers should participate actively with children
during all forms of active play.
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Physical activity engagement amongst pre-schoolers is associated with multiple health
benefits, especially when it is moderate- to vigorous-intensity. (11, 108, 109) Evidence
supports a positive association between physical activity and motor and cognitive
development. (108) Studies have shown that physical activity is associated with favourable
adiposity, motor development, physical fithess, psychosocial, cardiometabolic and bone
health. (7, 11) In addition, a strong foundation in childhood movement competence is
associated with lifelong participation in physical activity; therefore, pre-schoolers should be
encouraged to participate in a variety of activities encompassing fundamental movement
skills and age-appropriate/modified sports in a safe environment. (110-112) Evidence from a
local study showed that lower primary children failed to demonstrate age-appropriate
movement proficiency, indicating a critical need for physical activity interventions at the
preschool age. (113)

The high local prevalence of myopia is a serious health concern and daily energetic outdoor
play for at least 1 hour provides respite from excessive ‘near-work’ (e.g. reading and screen
time), which helps to prevent the early onset of myopia. (114, 115) Moreover, outdoor play
confers many other learning opportunities for children, caregivers and educators. (116)
Parents playing with children promote parent-child bonding and create meaningful memories
for both parents and children that are enduring. (117)

As pre-schoolers spend many hours in school on weekdays, there is scope to capitalise
more on children’s natural tendency for movement and physical play. Policies/guidelines
must be developed to encourage physical activity throughout the day, such as incorporating
it as part of all subject domains, allowing movement breaks hourly and curating learning
environments that facilitate pre-schoolers to move and stay active in childcare centres. (118)

Sedentary Behaviour: Limit the total daily amount of sedentary behaviour, such as sitting
or lying down, and interrupt extended periods of time spent being sedentary. Recreational
screen time, regardless of the type of screen device, should be limited to less than 1 hour.

Recreational screen-based sedentary behaviour in pre-schoolers, such as television viewing
and handheld device use is of particular importance. (85) The World Health Organization
evidence-based guidelines acknowledged that sedentary behaviour, and in particular
recreational screen time among children aged 3 - 6 years, bore detrimental effects on their
fitness, adiposity and behaviour or sleep. (6, 119) The detrimental effects of early-life screen
viewing, regardless of the type of screen device, on movement behaviours and adiposity
later in life have also been observed in prospective cohort studies among young
Singaporean children. (38, 120, 121)

While sedentary behaviour, for instance during educational periods, cannot be completely
eliminated, regular movement breaks, such as in the form of active play are essential to
minimise adverse health effects. (122) Instead of using screen devices during recreational
periods, engaging in reading, drawing, storytelling or imaginative play with a caregiver is
encouraged. (18, 88) When engaging in recreational screen time, age-appropriate and
engaging content should be preferred.
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Sleep: Have a total of 10 - 13 hours (for 3 - 5 years of age) or 10 - 11 hours (for 6 years of
age) daily sleep. Older pre-schoolers may not need to nap if sufficient sleep has been
obtained at night. Develop a bedtime routine and keep to a consistent bed and wake-up
time. Provide a conducive sleep environment and avoid screen time before bed.

Achieving the number of recommended hours of sleep is associated with better health
outcomes in terms of physical, psychological, and cognitive well-being. Shorter sleep
duration is associated with higher adiposity levels, (123-127) poorer emotional regulation,
(128, 129) more screen time, (130-132) higher risk of injuries, (133, 134) poorer cognitive
development, (135-138) increased hyperactivity-inattention, (139) reduced physical activity,
(131, 140) and poorer quality of life. (141) The total, includes both naps and nocturnal sleep,
but older pre-schoolers may not need the former if sufficient has been obtained at night. A
bedtime routine should be developed that involves a wind-down period and avoiding screen
time 1 hour before sleep. Aim to maintain this consistency across weekdays and weekends.
Providing a conducive sleep environment that is dark, quiet and of comfortable temperature
can help them sleep better. (91)

Eating Habit and Diet: Encourage healthy eating habits as a family, with caregivers as role
models. Limit the amount and frequency of sugar-sweetened beverage consumption.
Provide a structured routine for meal and snack times in appropriate portions that
support growth and development. Teach your child to recognise hunger and satiety cues.

Dietary habits are shaped at a young age and persist later into life. Through continuous
positive caregiver modelling, a regular household eating routine provides opportunities for
coordinated family meals and regulation of appetite, therefore influencing the overall diet
guality of young children. (74, 142, 143) Limiting consumption of sugar-sweetened foods and
beverages (including those naturally present in honey, syrups, fruit juices and fruit juice
concentrates) to no more than 10% of total energy intake can curb the risk of overweight or
obesity and dental caries in children. (41, 74, 76) Consuming a nutritious breakfast as part of
their daily routine is strongly encouraged, as it has been associated with better diet quality
and healthy body weight. (143) Structure-based or limit-setting strategies, such as serving
appropriate portions, disallowing screen time during family meals, and exerting some
caregiver control to moderate children’s intake, can help children develop self-regulation and
autonomy in eating behaviours. (74, 142)

Children are more likely to overeat when watching television or using a screen device during
mealtimes and may learn unhealthy food habits from advertisements and programmes. A
balance of allowance and control is needed, as being indulgent to a child’s food requests
may override his or her ability to eat according to internal hunger and satiety cue. Equally,
excessive restrain of a child’s food intake may unintentionally teach him or her to use food to
manage negative emotions. (74, 142) Both of these may lead to unhealthy effects such as
overeating and excess weight gain. (74, 142)
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CONSENSUS STATEMENTS FOR ALL GROUPS (0 - 6 YEARS)

Integration: Aim to achieve most or all recommendations on physical activity, sedentary
behaviour, sleep and diet for the best results

The recommendations for physical activity, sedentary behaviour, sleep and eating habits are
closely related in terms of health benefits and making up the 24 hours of a child’s day. The
greatest health benefits can be achieved by meeting all the recommendations; more physical
activity, less sedentary time, longer sleep duration, healthy eating habits and positive dietary
choices. (10, 42, 144-146) Equivalent beneficial health outcomes can be obtained by
achieving various combinations of the recommendations. Both combinations of more
physical activity with longer sleep duration, and the combination of less sedentary time with
longer sleep duration can improve cognitive development and reduce risks of adiposity. (6,
10) Replacing sedentary time with physical activity is associated favourably with fithess and
motor development. (6, 10) Healthy and sensible dietary habits promote growth,
development and maintenance of a healthy weight. (31, 33)

In conclusion, young children and their caregivers are recommended to adopt all domains of
this guideline guide to achieve the best health outcomes. Families can start by identifying a
domain that they can practically embed into their everyday life and encourage each other to
achieve all the recommendations.
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First version published (date)

College of Paediatrics & Child Health of Academy of Medicine Singapore

SINGAPOREAN INTEGRATED 24-HOUR ACTIVITY GUIDELINES FOR EARLY
CHILDHOOD (0 — 6 YEARS)

CONSENSUS STATEMENTS FOR INFANTS (0 — 11 MONTHS)

Physical Activity: Be physically active several times a day in a variety of forms and
within a safe and supervised environment, where more is better. Non screen-based
interactive floor-based play is encouraged. For those not yet mobile, this includes at
least 30 minutes of tummy time spread throughout the day. Planning a daily routine of
physical activities may be helpful.

e Regular physical activity in infants can improve their health and development.

¢ Include 30 minutes of tummy time for infants who are non-mobile.

o A safe and supervised environment should be provided in the presence of a responsible
caregiver.

Sedentary Behaviour: Avoid restraining infants unattended for more than 1 hour at a
time. Any form of screen time, including background screen time, is not
recommended in infants. When sitting or lying down, it would be most beneficial for
caregivers to engage the child in singing, reading, storytelling and imaginative play.
Having a daily routine for activities, sleep and meals may be useful in reducing the
amount of sedentary behaviour.

e When sedentary, it is encouraged to engage infants in interactive activities such as
singing and reading.

e Screen time in infants may adversely affect their health, including psychosocial health
and cognitive development.

e Any form of screen time is not recommended.

Sleep: Have a total amount of 14 - 17 hours (for 0 - 3 months of age) and 12 - 16 hours
(for 4 - 11 months of age) of daily sleep, including regular naps, to promote optimal
health. It is recommended for infants to sleep on their back in their own cot, in the
same room as their caregivers to maintain sleep safety. Develop a regular sleep time
routine to help infants fall asleep easier.

o Good quality sleep improves family well-being and child sleep is an important predictor of
maternal health.

e Setting bedtime routines and providing a conducive sleep location can improve sleep
duration.

e Good sleep safety practices include supine sleeping in their own cot and in the same
room of the caregivers.
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Eating Habit and Diet: Breastfeeding is recommended for infants when possible. From
4 to 6 months of age, introduce a variety of developmentally- and culturally-
appropriate solid foods of various textures and flavours, prepared with no added salt
and sugar. Provide a daily routine of meals, spaced 2 - 3 hourly during the day, and
avoid overfeeding.

e It is recommended that fully and partially breast-fed infants be supplemented with 4001U
of vitamin D soon after birth.

o Complementary foods should be started for infants when they are between 4 to 6 months
of age, depending on developmental readiness.

e There is no evidence that delaying the introduction of allergenic foods prevents food
allergies.

e It is recommended that guidance on responsive feeding practices is provided to
caregivers.

CONSENSUS STATEMENTS FOR TODDLERS (1 - 2 YEARS)

Physical Activity: Accumulate at least 180 minutes in a variety of physical activities at
any intensity spread throughout the day within a safe environment, where more is
better. Daily outdoor active play is highly encouraged. Caregivers should participate
actively with child during all forms of active play.

o Participate in physical activities comprising of both light activities and moderate to
vigorous physical activities.

e Caregivers should encourage and/or participate actively with the child during play.

e Both structured indoor and outdoor activities are equally important.

Sedentary Behaviour: Avoid restraining toddlers on a seat for more than 1 hour at a
time. Sedentary screen time, regardless of the type of device, is not recommended for
children younger than 2 years of age. When sitting or lying down, it would be most
beneficial to engage the child in singing, reading, storytelling or imaginative play.

¢ When sedentary, it is encouraged to engage toddlers in interactive and non-screen-
based activities as these promote cognitive and social development.

e Prolonged periods being seated or spent on any screen device should be avoided as it is
harmful for a child’s physical, psycho-emotional and social health.

Sleep: Have a total amount of 11-14 hours of daily sleep with regular sleep and wake-
up times. Develop a bedtime routine and keep to a consistent bedtime. Provide a
conducive sleep environment and avoid screen time before bed.

¢ Regular bedtime and bedtime routine help toddlers sleep longer and better, and may be
important for obesity prevention.

e Develop a bedtime routine such as reading bedtime stories or listening to lullaby.

e Provide a conducive sleep environment that is dark, quiet and of comfortable
temperature.
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e Avoid screen time 1 hour before bed.

Eating Habit and Diet: Continue to increase the variety of foods offered to your child
and wean off milk as the main source of nutrition. Introduce healthy family meals and
offer whole milk and water, while establishing a structured routine for meal and snack
times. Using food to soothe your child or as a reward is discouraged.

e Caregivers decide what, when and how food is consumed at home.

e With increasing focus on a variety of minimally-processed foods across all major food
groups, toddler should be weaned off milk as their main source of nutrition.

e Sugar-sweetened beverages and caffeinated beverages should not be given before two
years of age and avoided as much as possible thereafter.

o Caregivers are encouraged to recognize and respond to hunger and fullness cues of the
toddler, and should not pressure the toddler to eat new foods nor use food as reward.

CONSENSUS STATEMENTS FOR PRE-SCHOOLERS (3 - 6 YEARS)

Physical Activity: Accumulate at least 180 minutes of physical activity, at any
intensity spread throughout the day and within a safe environment. At least 60
minutes should be moderate- to vigorous-intensity, where more is better, and can be
in various forms. Older children should be exposed to a variety of age-appropriate
vigorous-intensity play and engage in muscle- and bone-strengthening activities
several times a week. Daily outdoor active play is highly encouraged. Caregivers
should participate actively with children during all forms of active play.

e Regular physical activity, especially that which is moderate- to vigorous-intensity, is
associated with multiple health benefits in pre-schoolers.

e Include at least 60 minutes of moderate-to-vigorous-intensity, preferably engaged
outdoors.

e A strong foundation in movement competence in childhood is associated with lifelong
participation in physical activity.

Sedentary Behaviour: Limit the total daily amount of sedentary behaviour, such as
sitting or lying down, and interrupt extended periods of time spent being sedentary.
Recreational screen time, regardless of the type of screen device, should be limited to
less than 1 hour.

o Sedentary behaviour and in particular recreational screen time among children aged 3 -
6 years bore diverse detrimental effects on health and development.

e When sedentary behaviour cannot be avoided, regular movement breaks can minimize
adverse health effects.

o Recreational screen time should be limited and age-appropriate content should be
preferred.
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Sleep: Have atotal of 10 - 13 hours (for 3 - 5 years of age) or 10 - 11 hours (for 6 years
of age) daily sleep. Older pre-schoolers may not need to nap if sufficient sleep has
been obtained at night. Develop a bedtime routine and keep to a consistent bed and
wake-up time. Provide a conducive sleep environment and avoid screen time before
bed.

e Achieving the recommended hours of sleep is associated with multiple health benefits
and may be important in prevention of obesity.

e Develop a bedtime routine that involves a wind-down period and avoid screen time 1
hour before sleep.

¢ Maintain a consistent bedtime across weekdays and weekends.

e Provide a conducive sleep environment that is dark, quiet and of comfortable
temperature.

Eating Habit and Diet: Encourage healthy eating habits as a family, with caregivers as
role models. Limit the amount and frequency of sugar-sweetened beverage
consumption. Provide a structured routine for meal and snack times in appropriate
portions that support growth and development. Teach your child to recognise hunger
and satiety cues.

e A regular household eating routine provides opportunities for coordinated family meals
and regulation of the child’s appetite.

e Limiting consumption of added sugars, food products with natural sugars (e.g. honey)
and sugar-sweetened beverages can curb the risk of overweight and dental caries in
children.

¢ Consuming a nutritious breakfast as part of daily routine is strongly encouraged as it has
been associated with better diet quality and healthy body weight.

e Caregivers can help children regulate their intake by serving appropriate portions,
disallowing screen time during family meals and exerting some caregiver control to
moderate their intake.

CONSENSUS STATEMENTS FOR ALL GROUPS (0 - 6 YEARS)

Integration: Aim to achieve most or all recommendations on physical activity,
sedentary behaviour, sleep and diet for the best results.

e These recommendations may seem daunting. However once one can make this a way of
life over each 24-hour day, it will become easier, more natural, and you will reap
bountiful benefits, both physically and psycho-emotionally.

e Start with one or any combination of the recommended behaviours as you can achieve
similar health benefits through the same number of recommendations in various
combinations.

o Do this together as a family or with friends and encourage each other to achieve all the
recommendations for the best health benefits.
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PRACTICAL REFERENCE FOR PHYSICAL ACTIVITIES FOR
EARLY CHILDHOOD

Physical Activity

Physical activity for early childhood refers any activity that gets children moving. All activity
counts! This guide provides examples of activities that children in the early years can
participate in to accumulate physical activity time throughout the day.

For infants, physical activity includes tummy time. For toddlers and pre-schoolers, physical
activity should include a wide variety movement experiences, in different environments.
This involves activities both indoors and outdoors, which takes place in various settings in
school and out of school. Daily outdoor active play is highly encouraged as it provides
opportunities for toddlers and pre-schoolers to develop fundamental movement skills and
to explore their environment.

Tips on Tummy Time for Infants

e Your baby may start tummy time as soon as they are brought home.

e Place your baby on their tummy when they are relaxed and rested. Place them on a firm
surface like a mat or on your chest so that they may see your face. Start with 1-2
minutes per session and lengthen to 5-10 minutes a few times a day as your baby grows
and becomes stronger. Face your baby whilst talking or singing to them. If they appear
tired or distressed, roll them onto their backs for a rest and try again later.

¢ When your baby is strong enough, they may try to roll over from their back to their
tummy. You may place toys on a firm surface around your baby to encourage this.

e You may place toys just out of your baby’s reach to encourage them to reach for or crawl
towards the toy.

o Make tummy time part of your baby’s daily routine, for example for a short duration
before or after diaper changes.

Types of Physical Activities for Toddlers and Pre-schoolers

Toddlers and preschool children can be engaged in a wide variety of physical activities
through a range of fundamental movement skills (FMS). FMS underpin daily living
activities and provide the foundation for participation in sports and other forms of complex
movement skills as the children grow up. The early years are critical for establishing this
foundation.

Parents/Caregivers play an important role in enhancing the FMS of their children at home
and in school via facilitation, motivation and personal participation. Parents/Caregivers can
also facilitate learning of FMS by providing simple cues, demonstration and playing with your
child.
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FMS are generally categorised into three main themes:

1. Locomotor Skills refers to body movement from one location to another. Many
locomotor skills are used daily (e.g. running after a bus, leaping over a puddle), in
many games and sports (e.g. jumping up to catch a ball) and during active play (e.qg.
crawling through a tunnel or climbing in the playground). Other examples of
locomotor skills include walking, sliding, hopping, and skipping.

2. Object Control (manipulative) Skills require the child to control an object using part
of the body or using an equipment. Object control skills involve:
e Propulsive skills — Sending an object away (e.g. throwing or kicking a ball)
e Receptive skills — Receiving an object (e.g. catching or dribbling a ball)

3. Stability (non-locomotor) Skills involve a child in maintaining and/or attaining
balance. Stability is a key element for every human movement and necessary for all
locomotor and object skills. Examples of stability skills include static and dynamic
balance, bending and curling, turning, twisting, and stretching.

(Source: Fun Start Move Smart!: Fundamental movement skills for growing active learners)

Other types of physical activities to encourage participation of pre-schoolers include
swimming, cycling and other forms of modified sport.

Older pre-schoolers should progress towards participating in a range of physical activities
that involve age-appropriate energetic play. They are recommended to carry out moderate to
vigorous physical activity (MVPA) for 60 minutes, which is a third of the total daily physical
activities (PASs).

MVPA should include frequent periods of energetic and dynamic play, spread throughout the
day. A useful guide is to observe if the child is huffing and puffing during the activity, or is not
able to say more than a few words without pausing to catch a breath. Across an exertion
scale of 10, these activities will score about 7 or 8. Examples of MVPA for the preschooler
will include, playing tag (running or chasing playmates), ball games, skating or rapid cycling.

In addition to MVPA, pre-schoolers should also incorporate muscle and bone strengthening
activities. These activities require the children to bear and lift their own body weight to work
against a resistance. Examples include running, jumping, climbing activities such as scaling
playground obstacles, skipping rope, dancing and playing games such as hopscotch.
Dedicated resistance or weight training regimes are not necessary.

Physical activities for the toddler and preschooler may be organised broadly into two
categories: i) structured physical activity with planned objectives and focus, and ii)
unstructured physical activity that allows for “free” and unguided play. Both genres are
synergistic (i.e. deliberate vs. self-regulated way of achieving activity goals) and should be
incorporated into the child’s daily physical activity routine. For example, a structured and
unstructured play in a PE session covers lesson for a child to balance on a beam and
freedom to play alone or with others at a playground.
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Physical Activity Out of School

Different Tips for Suggested Activities/Examples
Environments to | Parents/Caregivers

engage in

Physical Activity

At Home Create a home e Set up safe spaces for movement (e.g.
(Indoors) environment that an area for physical play)

encourages
movement and
exploration

e Position furniture in a way that allows
child to move freely and encourages
movement around the house

e House rules that encourage safe
movement (e.g. a toddler is allowed to
climb up and down low furniture or sofa)

¢ Devote spaces in the house for active
play (e.g. Corridor for shuttle run,
hopscotch, underarm rolling to a target)

e Make accessible a bucket of balls of
different sizes for children to play with

e Paste pictures of favourite cartoon
characters on the wall for child to aim
and throw

e Hang balloon or streamers from the
doorway to encourage child to jump,
reach and strike it

Make use of
household/recycled
material for
activities

e Create an obstacle course or a fort with
cardboard boxes, pillows, chairs, and
bedsheets to crawl through or jump over

e Rolled up socks, crushed newspaper or
soft toys for throw and catch games

e Make DIY equipment (e.g. paper plate
and short stick as an implement to send
and receive a balloon to and fro)

e Masking tape on the floor to balance on
the line (dynamic balance)

Play with your child
(parent-child games)

e Hide and seek and Treasure hunt (use
different locomotor skills)

e Keep the balloon in the air with different
body parts

e Pillow fights

e Simon Says

e Animal movements

e Alphabet poses

e A game of twister

e Musical statue
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e Dance to music

Involve child in
household chores
(even if a helper is
available)

e Clean up after meals (e.g., bring plate
back to kitchen or wipe the dining table)

e Tidy the house (e.g., put toys/books
back, return items after use)

e Fold clothes and put it back in wardrobe

e Water plants

On-the-go Integrate as part of e Walk up and down stairs

(Outdoors/ daily activity and e Walk, cycle or scoot to and from school

Indoors) commute

Playground/Play | Make it a routine for | Playgrounds present numerous

gardens child to visit the opportunities for children to explore and

(Outdoors) playground; develop FMS. Some examples include:
Encourage

unstructured play

e Balancing on a balance beam, a log
or on an uneven surface

e Climbing up a rock wall or rope
ladders

e Crawling through a tunnel

e Jumping/hopping into  coloured
makers on the floor or on the
trampoline

e Sliding also involves stability skills
such as bending, and transfer of
weight to get down the slide

Facilitate active
play: Introduce
games resulting in
moderate to
vigorous physical
activity (MVPA)

Introduce games with simple rules and play
with your child:

e Create an obstacle course to
challenge your child

e Catching or Tag, Freeze-Tag, The
Floor is Lava (use different
locomotor skills)

Outdoor Spaces
(e.g., basketball

court, void deck,
open spaces)

Identify available
outdoor open
spaces in your
neighbourhood for
your child to
participate in MVPA

e Games with simple rules: Catching
or Tag, Freeze-Tag, What's the time
Mr Wolf (use different locomotor
skills)

e Ball games (e.g. throw and catch,
kicking, bat and ball, badminton)

e Bubbles (run, jump and strike or
catch)

e Scooter, Cycle (tricycle, balance
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bike, two-wheel bike), Roller skate

Parks/ Nature
Parks/Beach
(Outdoors)

Immerse your child
in anew
environment to
engage in active
play over the
weekend

e Nature walks or hike

e Walk, run, jump, hop, skip bare feet
on different surfaces (e.g., grass,
sand)

e Walk on uneven ground

e Balance on logs

e Build sandcastles

o Water play/ Wade in the water

Sport Facilities
(e.g., stadiums,
swimming pools,
badminton
courts, climbing
gym) (Outdoors/
Indoors)

Let your child
experience avariety
of sports according
to his/her interest

Participating in a range of sports with an
age-appropriate programme helps
develop FMS. Some examples include:

O

0O O O 0O 0O O 0 O

Football
Athletics
Gymnastics
Basketball
Tennis
Hockey
Martial arts
Swimming
Rock climbing

Physical Activity in School

As toddlers and preschool children spend many hours in school on weekdays (especially
those in childcare centres), preschool educators play a significant role in getting children to
be active in physical activity throughout the day. Besides classes that directly involve
movement (e.g., Music and Movement, Motor Skills Development), educators should provide
other opportunities for young children to increase body movements throughout the day.

Some suggestions include:

¢ Modifying the physical environment to increase movement of the children as part

of their daily routine. Introduce

o Active Navigation Routes — Design spaces and pathways linking different
areas of the school using floor markers; install attractive signages to
encourage children to jump, hop, balance etc. to get from one part of the

school to another.

o Active Play Corners (e.g., Giant game board that gets children to perform

various FMS)

e Incorporate movement as part of core curriculum (e.g., numeracy with movement)

e Introduce outdoor learning or MVPA in a different environment

e Introduce Brain breaks every hour of sedentary time or when children are restless.
This involves quick and simple activities to get children out of their seats to move

(e.q., stretching, action songs, animal movements)
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Physical Activities within a Pre-schooler’s Day

There are many ways in which a preschooler is capable of fulfilling the physical
activity recommendations on any given day. The following suggestions and examples
aim to illustrate a typical school day and a weekend.

On weekdays:
e Preschool: Over 2 hours, 1 hour can be structured physical education class, and the
remaining 1 covers other curriculum such as music or dance class, active
involvement in story-telling

e Home (1 hour)
o Playground after school (as part of daily routine, 45-60min)
o Walk to school, climb up/down stairs (20min)
o Active play at home.

On weekends
o Beach/Park (picnic, walking in nature, cycling); park connector
o Organised sport with modified games
o Playing at activity facilities (playground, water-park, beach)

Resources

Tummy time
1. https://polyclinic.singhealth.com.sg/Documents/GrossMotorSkills.pdf

Play activities for infants

1. https://polyclinic.singhealth.com.sg/Documents/3month%20DA.pdf

2. https://polyclinic.singhealth.com.sg/Documents/6month%20DA. pdf

3. https://polyclinic.singhealth.com.sg/Documents/12month%20DA v2.pdf
4. https://www.healthhub.sg/live-healthy/2030/activity-ideas-to-get-tot-moving

Outdoor play for toddlers & pre-schoolers

1. https://activeparents.myactivesg.com/activities/ap/lets-go-play-outside-5-unique-
playgrounds-around-singapore-to-train-your-childs-fundamental-movement-sKill

2. https://www.ecda.gov.sg/Educators/Pages/Outdoor-Learning.aspx

ActiveSG programmes for pre-schoolers
1. www.myactivesg.com/programmes/academy
2. www.activeparents.myactivesg.com
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Sedentary Behaviour

Parents, caregivers, and teachers can help children to reduce their sedentary behaviour and
to engage in active lifestyles. Consider the following:

Infant

Talk and sing gently to your baby whilst holding them. When talking, try
using a changing tone of voice and vary your expressions.

Read books that have simple, repetitive words and clear pictures to
your baby, especially those with rhymes or songs.

Stimulate your baby with toys that are colourful or make noise,
encouraging them to reach out for the toy. Encourage your baby to
explore toys of different textures (soft, hard, rough) for exploratory play.
Household objects like cups, spoons or boxes can be used. Blocks are
useful for open-ended play.

Play peek-a-boo with your baby with your hands or another object like a
book or napkin.

You may bring your baby outdoors to explore their surroundings.

When playing with your baby, follow their lead and change activities
based on their needs.

Toddler

Playtime is a powerful way of showing love and connecting with your
child.

A device cannot replace you. Your interaction with your child will benefit
them extensively.

Allow your toddler to take on unstructured, free play. It enables them to
develop creativity and learn at their own pace.

For toddlers >2 years old, if you allow screen time, consider setting
consistent rules and limits. Ensure access to high quality educational
programs for your children and co-view with them.

Face to face interactions is much preferred, which include talking,
reading and singing

Pre-
schooler

Active play and physical activity are important, and curb sedentary time
when possible.

When sedentary behaviour cannot be avoided, break up extended
periods of sitting or lying down with frequent breaks for movement.
While sedentary, engage in interactive activities together, such as
storytelling, playing games and singing.

Set rules: to minimize the amount of screen viewing, to ensure age-
appropriate content, and to avoid screen device use while eating meals,
playing with toys or during family conversations.

Remove TV’s or other screen devices from the child’s bedroom and
avoid screen viewing before bedtime.

Monitor media content and select high-quality programs appropriate to
the child’s age, engage in conversations with the child about the media
content.

25

ACTIVITY GUIDELINES | FOR EARLY CHILDHOOD




Resources

Play Activities for infants

1.
2.
3.
4,

https://polyclinic.singhealth.com.sg/Documents/3month%20DA. pdf
https://polyclinic.singhealth.com.sg/Documents/6month%20DA. pdf
https://polyclinic.singhealth.com.sg/Documents/12month%20DA_v2.pdf
https://www.healthhub.sg/live-healthy/2030/activity-ideas-to-get-tot-moving

Movement/Fun activities at home

1.

https://www.nuh.com.sg/our-
services/Specialties/Paediatrics/Documents/Activity%20Resource%20Book%20-
%20PLAY.pdf

https://www.nuh.com.sg/our-
services/Specialties/Paediatrics/Documents/Movement%20activities%20at%20home%2
0for%20your%20child.pdf

Advice about screen time

1.

3.

https://www.nuh.com.sg/our-
services/Specialties/Paediatrics/Documents/NUH%20CDU%20Screen%20Time%20E-
Brochure.pdf
https://www.healthychildren.org/English/family-life/Media/Pages/Healthy-Digital-Media-
Use-Habits-for-Babies-Toddlers-Preschoolers.aspx
https://childmind.org/article/media-quidelines-for-kids-of-all-ages/

Family media Plan

1.

https://www.healthychildren.org/English/media/Pages/default.aspx
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https://www.healthychildren.org/English/media/Pages/default.aspx

Sleep

Parents, caregivers, and teachers can help children to meet the sleep recommendations.
Consider the following:

Infant

Set a consistent bedtime routine to establish infant sleeping behaviors.
A regular pre-bedtime plan can include bathing, baby massage,
swaddling and dimming lights

Parents need to look out for infant body language indicating tiredness
and need for sleep like rubbing eyes, arching back and baby not
focusing

The infant is best put to bed while drowsy and not completely sleeping.
Similarly nursing to sleep does not allow the baby to settle himself.
Babies who are unsettled may need rhythmic patting to quieten them but
not to the point of sleeping

Provide the baby opportunities to self soothe when he wakes up. Your
baby might fuss or cry before finding a comfortable position and falling
asleep

In case he remains restless providing a comforter or pacifier may help.
However, try to avoid carrying the baby or rocking the baby to sleep

An over-tired baby may not sleep better at night. Therefore, daytime
naps are important

Toddler

Develop a bedtime routine that involves a wind-down period, which
helps to relax and anticipate bedtime (e.g. reading a book, a relaxing
shower, listening to music)

Avoid screen time (e.g. smart phones, tablets, computers) 1 hour before
sleep

Avoid naps close to bedtime as it may prevent the child from falling
asleep or staying asleep

Set and maintain a consistent bedtime across weekdays and weekends

Provide a conducive sleep environment that is dark, quiet and of
comfortable temperature

Have good time management to ensure there is enough time for
bedtime routine and that the child gets the recommended number of
hours of sleep

Keep the bed only for sleep and rest

Avoid stimulating and vigorous activities such as exercise and
consumption of caffeinated food (e.g. soft drinks, chocolates) or
beverages before bedtime

Provide the child with an item that the child feels secure with (e.g. a
favourite pillow, blanket or stuffed toy)

Pre-schooler

Develop a bedtime routine that involves a wind-down period
Avoid screen time 1 hour before sleep

Maintain a consistent bedtime across weekdays and weekends
Set a bedtime for your child
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e Provide a conducive sleep environment that is dark, quiet and of
comfortable temperature

o During sleep time, phone should be on silent mode, switched off, and
disallowed in the bedroom

e Be a sleep role model for your child, i.e. sleep sufficiently yourself

e Prioritise your child’s sleep over other activities

e Limit consumption of caffeinated/energy drinks

e Set up an optimal sleeping environment for your child, i.e. dark and not
too hot/cold, quiet (ensure phone is off/on silent mode)

¢ Reserve the bed for sleeping only

Resources

Helping baby sleep

https://www.healthhub.sg/live-healthy/1660/helping-baby-sleep
https://www.healthxchange.sg/news/bedtime-options-for-babies
https://polyclinic.singhealth.com.sg/Documents/GoodSleepHabitsBabies.pdf
https://www.healthhub.sg/live-healthy/1195/baby-time-to-unwind
https://www.healthhub.sg/live-healthy/1936/how-can-i-get-my-baby-to-sleep-well-and-

safely

aprwdE
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Eating Habit and Diet

Parents, caregivers, and teachers can help children to meet the eating habit and diet
recommendations. Consider the following:

Nutrition for Breastfeeding Mothers

It is important to have a nutritionally-balanced diet, and of adequate portions, as this may
affect the quality and quantity of breastmilk. Nutritional requirements during breastfeeding
can be found on:

1. Integrated Maternal and Child Wellness Hub (SingHealth Polyclinics) weblink:
e https://polyclinic.singhealth.com.sg/Documents/NutritionDuringBreastfeedin
g.pdf

2. SingHealth YouTube channel weblink:
e https://www.youtube.com/watch?v=NXEDiKODOIs&list=PLWKZdOHmMmwfHG
STEKdpApjarcQEvrXKbY&index=7

Nutrition for Young Children

Nutrition- For information on breastfeeding, childhood nutrition and | Search in
related recipes according to various age groups. It includes other | browser:
information | information on general care, growth and development, sleep
for parents | and activity, as well as parenting tips. “Parent Hub
HPB”
Weblinks:
e https://www.healthhub.sg/programmes/183/parent- “SingHealth
hub Baby
e https://www.youtube.com/watch?v=Zu- Feeding
0WnjRzA8&list=PLWKZdOHmMwfHG SfEKdpApjarcQ | Tips”

EvrXKbY&index=8

Early For information on early nutrition according to the following
Childhood age groups:
Nutrition
- 0to 4 months
- 4 to 6 months
- 6to 12 months
- 12 to 24 months
Resource guides include recommended amount for each
food group per day and recipes.
Contact of helplines and support groups are available.
29  ACTIVITY GUIDELINES | FOR EARLY CHILDHOOD


https://polyclinic.singhealth.com.sg/Documents/NutritionDuringBreastfeeding.pdf
https://polyclinic.singhealth.com.sg/Documents/NutritionDuringBreastfeeding.pdf
https://www.youtube.com/watch?v=NXEDiK0D0Is&list=PLwKZdOHmwfHG_SfEKdpApjarcQEvrXKbY&index=7
https://www.youtube.com/watch?v=NXEDiK0D0Is&list=PLwKZdOHmwfHG_SfEKdpApjarcQEvrXKbY&index=7
https://www.healthhub.sg/programmes/183/parent-hub
https://www.healthhub.sg/programmes/183/parent-hub

. Shonkoff JP, Boyce WT, McEwen BS. Neuroscience, molecular biology, and the

childhood roots of health disparities: building a new framework for health promotion and
disease prevention. JAMA. 2009;301(21):2252-9.

. Janz KF, Burns TL, Levy SM, lowa Bone Development S. Tracking of activity and

sedentary behaviors in childhood: the lowa Bone Development Study. Am J Prev Med.
2005;29(3):171-8.

. Mistry KB, Minkovitz CS, Riley AW, Johnson SB, Grason HA, Dubay LC, et al. A new

framework for childhood health promotion: the role of policies and programs in building
capacity and foundations of early childhood health. Am J Public Health.
2012;102(9):1688- 96.

. World Health Organization. Global action plan for the prevention and control of

noncommunicable diseases 2013-2020. Geneva: World Health Organization; 2013.

. Health Promotion Board Singapore. National Physical Activity Guidelines - Children and

Youth Aged up to 18 years 2013 [Available from:
https://www.academia.edu/10443994/National_Physical_Activity _Guidelines_for_Children

_and_Youth.

10

11.

12.

13.

. World Health Organization. Guidelines on Physical Activity, Sedentary Behaviour and

Sleep for Children under 5 Years of Age. Geneva: World Health Organization; 2019.

. Tremblay MS, Chaput JP, Adamo KB, Aubert S, Barnes JD, Choquette L, et al. Canadian

24-Hour Movement Guidelines for the Early Years (0-4 years): An Integration of Physical
Activity, Sedentary Behaviour, and Sleep. BMC Public Health. 2017;17(Suppl 5):874.

. Okely AD, Ghersi D, Hesketh KD, Santos R, Loughran SP, Cliff DP, et al. A collaborative

approach to adopting/adapting guidelines - The Australian 24-Hour Movement Guidelines
for the early years (Birth to 5 years): an integration of physical activity, sedentary behavior,
and sleep. BMC Public Health. 2017;17(Suppl 5):869.

. Draper CE, Tomaz SA, Biersteker L, Cook CJ, Couper J, de Milander M, et al. The South

African 24-Hour Movement Guidelines for Birth to 5 Years: An Integration of Physical
Activity, Sitting Behavior, Screen Time, and Sleep. J Phys Act Health. 2020;17(1):109-19.

. Kuzik N, Poitras VJ, Tremblay MS, Lee EY, Hunter S, Carson V. Systematic review of
the relationships between combinations of movement behaviours and health indicators in
the early years (0-4 years). BMC Public Health. 2017;17(Suppl 5):849.

Carson V, Lee EY, Hewitt L, Jennings C, Hunter S, Kuzik N, et al. Systematic review of
the relationships between physical activity and health indicators in the early years (0-4
years). BMC Public Health. 2017;17(Suppl 5):854.

Butte NF, Puyau MR, Wilson TA, Liu Y, Wong WW, Adolph AL, et al. Role of physical
activity and sleep duration in growth and body composition of preschool-aged children.
Obesity (Silver Spring). 2016;24(6):1328-35.

Leppanen MH, Nystrom CD, Henriksson P, Pomeroy J, Ruiz JR, Ortega FB, et al.
Physical activity intensity, sedentary behavior, body composition and physical fithess in
4-year-old children: results from the ministop trial. Int J Obes (Lond). 2016;40(7):1126-33.

30  ACTIVITY GUIDELINES | FOR EARLY CHILDHOOD



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

Harvey NC, Cole ZA, Crozier SR, Kim M, Ntani G, Goodfellow L, et al. Physical activity,
calcium intake and childhood bone mineral: a population-based cross-sectional study.
Osteoporos Int. 2012;23(1):121-30.

De Kegel A, Peersman W, Onderbeke K, Baetens T, Dhooge |, Van Waelvelde H. New
reference values must be established for the Alberta Infant Motor Scales for accurate
identification of infants at risk for motor developmental delay in Flanders. Child Care
Health Dev. 2013;39(2):260-7.

Dudek-Shriber L, Zelazny S. The effects of prone positioning on the quality and
acquisition of developmental milestones in four-month-old infants. Pediatr Phys Ther.
2007;19(1):48-55.

Brussoni M, Gibbons R, Gray C, Ishikawa T, Sandseter EB, Bienenstock A, et al. What is
the Relationship between Risky Outdoor Play and Health in Children? A Systematic
Review. Int J Environ Res Public Health. 2015;12(6):6423-54.

Poitras VJ, Gray CE, Janssen X, Aubert S, Carson V, Faulkner G, et al. Systematic
review of the relationships between sedentary behaviour and health indicators in the
early years (0-4 years). BMC Public Health. 2017;17(Suppl 5):868.

Yilmaz G, Demirli Caylan N, Karacan CD. An intervention to preschool children for
reducing screen time: a randomized controlled trial. Child Care Health Dev.
2015;41(3):443-9.

Lin LY, Cherng RJ, Chen YJ, Chen YJ, Yang HM. Effects of television exposure on
developmental skills among young children. Infant Behav Dev. 2015;38:20-6.

Tomopoulos S, Dreyer BP, Berkule S, Fierman AH, Brockmeyer C, Mendelsohn AL.
Infant media exposure and toddler development. Arch Pediatr Adolesc Med.
2010;164(12):1105-11.

Sijtsma A, Sauer PJ, Stolk RP, Corpeleijn E. Infant movement opportunities are related
to early growth--GECKO Drenthe cohort. Early Hum Dev. 2013;89(7):457-61.

Reilly JJ, Armstrong J, Dorosty AR, Emmett PM, Ness A, Rogers |, et al. Early life risk
factors for obesity in childhood: cohort study. BMJ. 2005;330(7504):1357.

Colten HR, Altevogt BM. Sleep Disorders and Sleep Deprivation: An Unmet Public
Health Problem. In: Colten HR, Altevogt BM, editors. Sleep Disorders and Sleep
Deprivation: An Unmet Public Health Problem. The National Academies Collection:
Reports funded by National Institutes of Health. Washington (DC)2006.

Bathory E, Tomopoulos S. Sleep Regulation, Physiology and Development, Sleep
Duration and Patterns, and Sleep Hygiene in Infants, Toddlers, and Preschool-Age
Children. Curr Probl Pediatr Adolesc Health Care. 2017;47(2):29-42.

Iglowstein I, Jenni OG, Molinari L, Largo RH. Sleep duration from infancy to adolescence:
reference values and generational trends. Pediatrics. 2003;111(2):302-7.

Paruthi S, Brooks LJ, D'’Ambrosio C, Hall WA, Kotagal S, Lloyd RM, et al.
Recommended Amount of Sleep for Pediatric Populations: A Consensus Statement of
the American Academy of Sleep Medicine. J Clin Sleep Med. 2016;12(6):785-6.

Chaput JP, Dutil C, Sampasa-Kanyinga H. Sleeping hours: what is the ideal number and

31 ACTIVITY GUIDELINES | FOR EARLY CHILDHOOD



how does age impact this? Nat Sci Sleep. 2018;10:421-30.

29. Hirshkowitz M, Whiton K, Albert SM, Alessi C, Bruni O, DonCarlos L, et al. National
Sleep Foundation's updated sleep duration recommendations: final report. Sleep Health.
2015;1(4):233-43.

30. Chaput JP, Gray CE, Poitras VJ, Carson V, Gruber R, Birken CS, et al. Systematic
review of the relationships between sleep duration and health indicators in the early
years (0-4 years). BMC Public Health. 2017;17(Suppl 5):855.

31. World Health Organization. Healthy Diet Geneva2020 [updated 29 April 2020. Available
from: https://www.who.int/news-room/fact-sheets/detail/healthy-diet.

32. Health Promotion Board Singapore. Early Childhood Nutrition [Available from:
https://www.healthhub.sg/programmes/122/early-nutrition-for-babies/.

33. McGuire S. World Health Organization. Comprehensive Implementation Plan on
Maternal, Infant, and Young Child Nutrition. Geneva, Switzerland, 2014. Adv Nutr.
2015;6(1):134-5.

34. Chen B, Waters CN, Compier T, Uijtdewilligen L, Petrunoff NA, Lim YW, et al.
Understanding physical activity and sedentary behaviour among preschool-aged children
in Singapore: a mixed-methods approach. BMJ Open. 2020;10(4):e030606.

35. Soh SE, Tint MT, Gluckman PD, Godfrey KM, Rifkin-Graboi A, Chan YH, et al. Cohort
profile: Growing Up in Singapore Towards healthy Outcomes (GUSTO) birth cohort study.
Int J Epidemiol. 2014;43(5):1401-9.

36. Aishworiya R, Cai S, Chen HY, Phua DY, Broekman BFP, Daniel LM, et al. Television
viewing and child cognition in a longitudinal birth cohort in Singapore: the role of
maternal factors. BMC Pediatr. 2019;19(1):286.

37. Bernard JY, Padmapriya N, Chen B, Cai S, Tan KH, Yap F, et al. Predictors of screen
viewing time in young Singaporean children: the GUSTO cohort. Int J Behav Nutr Phys
Act. 2017;14(1):112.

38. Chen B, Bernard JY, Padmapriya N, Ning Y, Cai S, Lanca C, et al. Associations between
early-life screen viewing and 24 hour movement behaviours: findings from a longitudinal
birth cohort study. Lancet Child Adolesc Health. 2020;4(3):201-9.

39. Zhou VY, Aris IM, Tan SS, Cai S, Tint MT, Krishnaswamy G, et al. Sleep duration and
growth outcomes across the first two years of life in the GUSTO study. Sleep Med.
2015;16(10):1281-6.

40. Pang WW, Tan PT, Cai S, Fok D, Chua MC, Lim SB, et al. Nutrients or nursing?
Understanding how breast milk feeding affects child cognition. Eur J Nutr.
2020;59(2):609-19.

41. Quah PL, Kleijweg J, Chang YY, Toh JY, Lim HX, Sugianto R, et al. Association of
sugar-sweetened beverage intake at 18 months and 5 years of age with adiposity
outcomes at 6 years of age: the Singapore GUSTO mother-offspring cohort. Br J Nutr.
2019;122(11):1303-12.

42. Chia MY, Tay LY, Chua TB. Quality of life and meeting 24-h WHO guidelines among
preschool children in Singapore. Early Childhood Education Journal. 2020;48(3):313-23.

32  ACTIVITY GUIDELINES | FOR EARLY CHILDHOOD


https://www.who.int/news-room/fact-sheets/detail/healthy-diet

43.

44,

45,

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

Schunemann HJ, Wiercioch W, Brozek J, Etxeandia-lkobaltzeta I, Mustafa RA, Manja V,
et al. GRADE Evidence to Decision (EtD) frameworks for adoption, adaptation, and de
novo development of trustworthy recommendations: GRADE-ADOLOPMENT. J Clin
Epidemiol. 2017;81:101-10.

Moberg J, Oxman AD, Rosenbaum S, Schunemann HJ, Guyatt G, Flottorp S, et al. The
GRADE Evidence to Decision (EtD) framework for health system and public health
decisions. Health Res Policy Syst. 2018;16(1):45.

Hewitt L, Kerr E, Stanley RM, Okely AD. Tummy Time and Infant Health Outcomes: A
Systematic Review. Pediatrics. 2020;145(6).

Senju A, Shimono M, Tsuji M, Suga R, Shibata E, Fujino Y, et al. Inability of infants to
push up in the prone position and subsequent development. Pediatr Int. 2018;60(9):811-
9.

Kuo YL, Liao HF, Chen PC, Hsieh WS, Hwang AW. The influence of wakeful prone
positioning on motor development during the early life. J Dev Behav Pediatr.
2008;29(5):367-76.

Russell DC, Kriel H, Joubert G, Goosen Y. Prone positioning and motor development in
the first 6 weeks of life. South African Journal of Occupational Therapy. 2009;39(1):11-4.

Koren A, Kahn-D'angelo L, Reece SM, Gore R. Examining Childhood Obesity From
Infancy: The Relationship Between Tummy Time, Infant BMI-z, Weight Gain, and Motor
Development-An Exploratory Study. J Pediatr Health Care. 2019;33(1):80-91.

Aarnivala H, Vuollo V, Harila V, Heikkinen T, Pirttiniemi P, Holmstrom L, et al. The
course of positional cranial deformation from 3 to 12 months of age and associated risk
factors: a follow-up with 3D imaging. Eur J Pediatr. 2016;175(12):1893-903.

Chen B, van Dam RM, Tan CS, Chua HL, Wong PG, Bernard JY, et al. Screen viewing
behavior and sleep duration among children aged 2 and below. BMC Public Health.
2019;19(1):59.

Janssen X, Martin A, Hughes AR, Hill CM, Kotronoulas G, Hesketh KR. Associations of
screen time, sedentary time and physical activity with sleep in under 5s: A systematic
review and meta-analysis. Sleep Med Rev. 2020;49:101226.

Hauck JL, Felzer-Kim IT. Time Spent in Sedentary Activity Is Related to Gross Motor
Ability During the Second Year of Life. Percept Mot Skills. 2019;126(5):753-63.

Georgoulas A, Jones L, Laudiano-Dray MP, Meek J, Fabrizi L, Whitehead K. Sleep-wake
regulation in preterm and term infants. Sleep. 2021;44(1).

Tham EK, Schneider N, Broekman BF. Infant sleep and its relation with cognition and
growth: a narrative review. Nat Sci Sleep. 2017;9:135-49.

Jiang F. Sleep and Early Brain Development. Ann Nutr Metab. 2019;75 Suppl 1:44-54.

El Halal CDS, Nunes ML. Sleep and weight-height development. J Pediatr (Rio J).
2019;95 Suppl 1:2-9.

Ben-Zion H, Volkovich E, Meiri G, Tikotzky L. Mother-Infant Sleep and Maternal
Emotional Distress in Solo-Mother and Two-Parent Families. J Pediatr Psychol.

33  ACTIVITY GUIDELINES | FOR EARLY CHILDHOOD



59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

2020;45(2):181-93.

Cook F, Conway LJ, Giallo R, Gartland D, Sciberras E, Brown S. Infant sleep and child
mental health: a longitudinal investigation. Arch Dis Child. 2020;105(7):655-60.

Franco P, Montemitro E, Scaillet S, Groswasser J, Kato |, Lin JS, et al. Fewer
spontaneous arousals in infants with apparent life-threatening event. Sleep.
2011;34(6):733-43.

McNamara F, Sullivan CE. Sleep-disordered breathing and its effects on sleep in infants.
Sleep. 1996;19(1):4-12.

Marinelli KA, Ball HL, McKenna JJ, Blair PS. An Integrated Analysis of Maternal-Infant
Sleep, Breastfeeding, and Sudden Infant Death Syndrome Research Supporting a
Balanced Discourse. J Hum Lact. 2019;35(3):510-20.

Oyetunji A, Chandra P. Postpartum stress and infant outcome: A review of current
iterature. Psychiatry Res. 2020;284:112769.

Yu X, Quante M, Rueschman M, Ash T, Kaplan ER, Guo N, et al. Emergence of
racial/ethnic and socioeconomic differences in objectively measured sleep-wake patterns
in early infancy: results of the Rise & SHINE study. Sleep. 2021;44(3).

Mindell JA, Telofski LS, Wiegand B, Kurtz ES. A nightly bedtime routine: impact on sleep
in young children and maternal mood. Sleep. 2009;32(5):599-606.

Ragni B, De Stasio S, Barni D, Gentile S, Giampaolo R. Parental Mental Health, Fathers'
Involvement and Bedtime Resistance in Infants. Ital J Pediatr. 2019;45(1):134.

Mindell JA, Williamson AA. Benefits of a bedtime routine in young children: Sleep,
development, and beyond. Sleep Med Rev. 2018;40:93-108.

Paul IM, Hohman EE, Loken E, Savage JS, Anzman-Frasca S, Carper P, et al. Mother-
Infant Room-Sharing and Sleep Outcomes in the INSIGHT Study. Pediatrics.
2017;140(1).

Volkovich E, Bar-Kalifa E, Meiri G, Tikotzky L. Mother-infant sleep patterns and parental
functioning of room-sharing and solitary-sleeping families: a longitudinal study from 3 to
18 months. Sleep. 2018;41(2).

Colson ER, Geller NL, Heeren T, Corwin MJ. Factors Associated With Choice of Infant
Sleep Position. Pediatrics. 2017;140(3).

Goodstein MH, Ostfeld BM. Improvements in Infant Sleep Position: We Can Do Better!
Pediatrics. 2017;140(3).

Task Force On Sudden Infant Death S. SIDS and Other Sleep-Related Infant Deaths:
Updated 2016 Recommendations for a Safe Infant Sleeping Environment. Pediatrics.
2016;138(5).

World Health Organization. Essential nutrition actions: mainstreaming nutrition through
the life-course. Geneva: World Health Organization; 2019.

Phillips JA. Dietary Guidelines for Americans, 2020-2025. Workplace Health Saf.
2021;69(8):395.

34 ACTIVITY GUIDELINES | FOR EARLY CHILDHOOD



75.

76.

7.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

Riley LK, Rupert J, Boucher O. Nutrition in Toddlers. Am Fam Physician.
2018;98(4):227-33.

World Health Organization. Guideline: Sugars Intake for Adults and Children. Guideline:
Sugars Intake for Adults and Children. WHO Guidelines Approved by the Guidelines
Review Committee. Geneva2015.

Academy of Medicine Singapore. Consensus statement; prevention of allergy in at-risk
infants. Singapore: Academy of Medicine Singapore; 2019 December.

Spill MK, Callahan EH, Shapiro MJ, Spahn JM, Wong YP, Benjamin-Neelon SE, et al.
Caregiver feeding practices and child weight outcomes: a systematic review. Am J Clin
Nutr. 2019;109(Suppl_7):990S-1002S.

Lindsay AC, Sitthisongkram S, Greaney ML, Wallington SF, Ruengdej P. Non-
Responsive Feeding Practices, Unhealthy Eating Behaviors, and Risk of Child
Overweight and Obesity in Southeast Asia: A Systematic Review. Int J Environ Res
Public Health. 2017;14(4).

Barnett LM, Hnatiuk JA, Salmon J, Hesketh KD. Modifiable factors which predict
children's gross motor competence: a prospective cohort study. Int J Behav Nutr Phys
Act. 2019;16(1):129.

Hager ER, Tilton NA, Wang Y, Kapur NC, Arbaiza R, Merry BC, et al. The home
environment and toddler physical activity: an ecological momentary assessment study.
Pediatr Obes. 2017;12(1):1-9.

Lee RLT, Lane S, Brown G, Leung C, Kwok SWH, Chan SWC. Systematic review of the
impact of unstructured play interventions to improve young children's physical, social,
and emotional wellbeing. Nurs Health Sci. 2020;22(2):184-96.

Zhang Z, Kuzik N, Adamo KB, Ogden N, Goldfield GS, Okely AD, et al. Associations
Between the Child Care Environment and Children's In-Care Physical Activity and
Sedentary Time. Health Educ Behav. 2021;48(1):42-53.

Fees BS, Fischer E, Haar S, Crowe LK. Toddler activity intensity during indoor free-play:
stand and watch. J Nutr Educ Behav. 2015;47(2):170-5.

Tremblay MS, Aubert S, Barnes JD, Saunders TJ, Carson V, Latimer-Cheung AE, et al.
Sedentary Behavior Research Network (SBRN) - Terminology Consensus Project
process and outcome. Int J Behav Nutr Phys Act. 2017;14(1):75.

Bruijns BA, Truelove S, Johnson AM, Gilliland J, Tucker P. Infants' and toddlers' physical
activity and sedentary time as measured by accelerometry: a systematic review and
meta-analysis. Int J Behav Nutr Phys Act. 2020;17(1):14.

Reid Chassiakos YL, Radesky J, Christakis D, Moreno MA, Cross C, Council On C, et al.
Children and Adolescents and Digital Media. Pediatrics. 2016;138(5).

Carson V, Lee EY, Hesketh KD, Hunter S, Kuzik N, Predy M, et al. Physical activity and
sedentary behavior across three time-points and associations with social skills in early
childhood. BMC Public Health. 2019;19(1):27.

Covington LB, Rogers VE, Armstrong B, Storr CL, Black MM. Toddler Bedtime Routines

35  ACTIVITY GUIDELINES | FOR EARLY CHILDHOOD



and Associations With Nighttime Sleep Duration and Maternal and Household Factors. J
Clin Sleep Med. 2019;15(6):865-71.

90. Prokasky A, Fritz M, Molfese VJ, Bates JE. Night-to-Night Variability in the Bedtime
Routine Predicts Sleep in Toddlers. Early Child Res Q. 2019;49:18-27.

91. Hoban TF. Sleep and its disorders in children. Semin Neurol. 2004;24(3):327-40.

92. Sivertsen B, Harvey AG, Reichborn-Kjennerud T, Ystrom E, Hysing M. Sleep problems
and depressive symptoms in toddlers and 8-year-old children: A longitudinal study. J
Sleep Res. 2021;30(1):€13150.

93. Bastien L, Tetreault E, Bernier A. Disentangling the Direction of Associations between
Sleep and Temperament in Toddlers. Behav Sleep Med. 2020;18(4):523-36.

94. Miller AL, Miller SE, LeBourgeois MK, Sturza J, Rosenblum KL, Lumeng JC. Sleep
duration and quality are associated with eating behavior in low-income toddlers. Appetite.
2019;135:100-7.

95. Goetz AR, Beebe DW, Peugh JL, Mara CA, Lanphear BP, Braun JM, et al. Longer sleep
duration during infancy and toddlerhood predicts weight normalization among high birth
weight infants. Sleep. 2019;42(2).

96. Zhang Z, Pereira JR, Sousa-Sa E, Okely AD, Feng X, Santos R. The cross-sectional and
prospective associations between sleep characteristics and adiposity in toddlers: Results
from the GET UP! Study. Pediatr Obes. 2019;14(11):e12557.

97. Deng X, He M, He D, Zhu Y, Zhang Z, Niu W. Sleep duration and obesity in children and
adolescents: evidence from an updated and dose-response meta-analysis. Sleep Med.
2021;78:169-81.

98. Sparano S, Lauria F, Ahrens W, Fraterman A, Thumann B, lacoviello L, et al. Sleep
duration and blood pressure in children: Analysis of the pan-European IDEFICS cohort. J
Clin Hypertens (Greenwich). 2019;21(5):572-8.

99. Collings PJ, Blackwell JE, Pal E, Ball HL, Wright J. Associations of diarised sleep onset
time, period and duration with total and central adiposity in a biethnic sample of young
children: the Born in Bradford observational cohort study. BMJ Open.
2021;11(5):e044769.

100. Fiese BH, Cai T, Sutter C, Bost KK. Bedtimes, bedtime routines, and children's sleep
across the first 2 years of life. Sleep. 2021;44(8).

101. Chindamo S, Buja A, DeBattisti E, Terraneo A, Marini E, Gomez Perez LJ, et al. Sleep
and new media usage in toddlers. Eur J Pediatr. 2019;178(4):483-90.

102. Staples AD, Hoyniak C, McQuillan ME, Molfese V, Bates JE. Screen use before
bedtime: Consequences for nighttime sleep in young children. Infant Behav Dev.
2021;62:101522.

103. Bagley EJ, Kelly RJ, Buckhalt JA, EI-Sheikh M. What keeps low-SES children from
sleeping well: the role of presleep worries and sleep environment. Sleep Med.
2015;16(4):496-502.

104. Hoyniak CP, Bates JE, McQuillan ME, Albert LE, Staples AD, Molfese VJ, et al. The

36  ACTIVITY GUIDELINES | FOR EARLY CHILDHOOD



Family Context of Toddler Sleep: Routines, Sleep Environment, and Emotional Security
Induction in the Hour before Bedtime. Behav Sleep Med. 2021;19(6):795-813.

105. Perez-Escamilla R, Jimenez EY, Dewey KG. Responsive Feeding Recommendations:
Harmonizing Integration into Dietary Guidelines for Infants and Young Children. Curr
Dev Nutr. 2021;5(6):nzab076.

106. Pérez-Escamilla R, Segura-Pérez S, Lott M. Feeding guidelines for infants and young
toddlers: a responsive parenting approach2017. 223-31 p.

107. Vos MB, Kaar JL, Welsh JA, Van Horn LV, Feig DI, Anderson CAM, et al. Added
Sugars and Cardiovascular Disease Risk in Children: A Scientific Statement From the
American Heart Association. Circulation. 2017;135(19):e1017-e34.

108. Veldman SLC, Chin APMJM, Altenburg TM. Physical activity and prospective
associations with indicators of health and development in children aged <5 years: a
systematic review. Int J Behav Nutr Phys Act. 2021;18(1):6.

109. Pate RR, Hillman CH, Janz KF, Katzmarzyk PT, Powell KE, Torres A, et al. Physical
Activity and Health in Children Younger than 6 Years: A Systematic Review. Med Sci
Sports Exerc. 2019;51(6):1282-91.

110. Barnett LM, van Beurden E, Morgan PJ, Brooks LO, Beard JR. Childhood motor skill
proficiency as a predictor of adolescent physical activity. J Adolesc Health.
2009;44(3):252-9.

111. Barnett LM, Lai SK, Veldman SLC, Hardy LL, Cliff DP, Morgan PJ, et al. Correlates of
Gross Motor Competence in Children and Adolescents: A Systematic Review and
Meta-Analysis. Sports Med. 2016;46(11):1663-88.

112. Rudd JR, Crotti M, Fitton-Davies K, O'Callaghan L, Bardid F, Utesch T, et al. Skill
Acquisition Methods Fostering Physical Literacy in Early-Physical Education (SAMPLE-
PE): Rationale and Study Protocol for a Cluster Randomized Controlled Trial in 5-6-
Year-Old Children From Deprived Areas of North West England. Front Psychol.
2020;11:1228.

113. Mukherjee S, Ting Jamie LC, Fong LH. Fundamental Motor Skill Proficiency of 6- to 9-
Year-Old Singaporean Children. Percept Mot Skills. 2017;124(3):584-600.

114. Xiong S, Sankaridurg P, Naduvilath T, Zang J, Zou H, Zhu J, et al. Time spent in
outdoor activities in relation to myopia prevention and control: a meta-analysis and
systematic review. Acta Ophthalmol. 2017;95(6):551-66.

115. Lingham G, Yazar S, Lucas RM, Milne E, Hewitt AW, Hammond CJ, et al. Time spent
outdoors in childhood is associated with reduced risk of myopia as an adult. Sci Rep.
2021;11(1):6337.

116. Early Years Physical Literacy. Physical Literacy Proof of Concept Study in Child Care
Settings Canada2020 [Available from: https://afdb32fd-877e-4e25-828f-
3b88265b25d2.filesusr.com/ugd/05¢c80a_2abd1c9b0afd47758303ac3ee9f89008.pdf.

117. Ginsburg KR, American Academy of Pediatrics Committee on C, American Academy of
Pediatrics Committee on Psychosocial Aspects of C, Family H. The importance of play
in promoting healthy child development and maintaining strong parent-child bonds.
Pediatrics. 2007;119(1):182-91.

37  ACTIVITY GUIDELINES | FOR EARLY CHILDHOOD



118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

Bento G, Dias G. The importance of outdoor play for young children's healthy
development. Porto Biomed J. 2017;2(5):157-60.

Bull FC, Al-Ansari SS, Biddle S, Borodulin K, Buman MP, Cardon G, et al. World Health
Organization 2020 guidelines on physical activity and sedentary behaviour. Br J Sports
Med. 2020;54(24):1451-62.

Padmapriya N, Tint MT, Sadananthan SA, Michael N, Chen B, Cai S, et al. The
longitudinal association between early-life screen viewing and abdominal adiposity-
findings from a multiethnic birth cohort study. Int J Obes (Lond). 2021;45(9):1995-2005.

Padmapriya N, Aris IM, Tint MT, Loy SL, Cai S, Tan KH, et al. Sex-specific longitudinal
associations of screen viewing time in children at 2-3 years with adiposity at 3-5 years.
Int J Obes (Lond). 2019;43(7):1334-43.

McManus AM. Physical activity - a neat solution to an impending crisis. J Sports Sci
Med. 2007;6(3):368-73.

Agras WS, Hammer LD, McNicholas F, Kraemer HC. Risk factors for childhood
overweight: a prospective study from birth to 9.5 years. J Pediatr. 2004;145(1):20-5.

Touchette E, Petit D, Tremblay RE, Boivin M, Falissard B, Genolini C, et al.
Associations between sleep duration patterns and overweight/obesity at age 6. Sleep.
2008;31(11):1507-14.

Diethelm K, Bolzenius K, Cheng G, Remer T, Buyken AE. Longitudinal associations
between reported sleep duration in early childhood and the development of body mass
index, fat mass index and fat free mass index until age 7. Int J Pediatr Obes. 2011;6(2-
2):e114-23.

Scharf RJ, DeBoer MD. Sleep timing and longitudinal weight gain in 4- and 5-year-old
children. Pediatr Obes. 2015;10(2):141-8.

Zhang Z, Adamo KB, Ogden N, Goldfield GS, Okely AD, Kuzik N, et al. Associations
between sleep duration, adiposity indicators, and cognitive development in young
children. Sleep Med. 2021;82:54-60.

Keefe-Cooperman K, Brady-Amoon P. Preschooler sleep patterns related to cognitive
and adaptive functioning. Early Education and Development. 2014;25(6):859-74.

Vaughn BE, Elmore-Staton L, Shin N, EI-Sheikh M. Sleep as a support for social
competence, peer relations, and cognitive functioning in preschool children. Behav
Sleep Med. 2015;13(2):92-106.

Magee C, Caputi P, Iverson D. Lack of sleep could increase obesity in children and too
much television could be partly to blame. Acta Paediatr. 2014;103(1):e27-31.

Plancoulaine S, Lioret S, Regnault N, Heude B, Charles MA, Eden Mother-Child Cohort
Study G. Gender-specific factors associated with shorter sleep duration at age 3 years.
J Sleep Res. 2015;24(6):610-20.

Ikeda M, Kaneita Y, Kondo S, Itani O, Ohida T. Epidemiological study of sleep habits
among four-and-a-half-year-old children in Japan. Sleep Med. 2012;13(7):787-94.

Koulouglioti C, Cole R, Kitzman H. Inadequate sleep and unintentional injuries in young

38  ACTIVITY GUIDELINES | FOR EARLY CHILDHOOD



134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

children. Public Health Nurs. 2008;25(2):106-14.

Boto LR, Crispim JN, de Melo IS, Juvandes C, Rodrigues T, Azeredo P, et al. Sleep
deprivation and accidental fall risk in children. Sleep Med. 2012;13(1):88-95.

Giganti F, Arzilli C, Conte F, Toselli M, Viggiano MP, Ficca G. The effect of a daytime
nap on priming and recognition tasks in preschool children. Sleep. 2014;37(6):1087-93.

Bernier A, Beauchamp MH, Bouvette-Turcot AA, Carlson SM, Carrier J. Sleep and
cognition in preschool years: specific links to executive functioning. Child Dev.
2013;84(5):1542-53.

Jung E, Molfese VJ, Beswick J, Jacobi-Vessels J, Molnar A. Growth of cognitive skills
in preschoolers: impact of sleep habits and learning-related behaviors. Early Education
and Development. 2009;20(4):713-31.

Lam JC, Mahone EM, Mason T, Scharf SM. The effects of napping on cognitive
function in preschoolers. J Dev Behav Pediatr. 2011;32(2):90-7.

Reynaud E, Forhan A, Heude B, Charles MA, Plancoulaine S. Night-sleep Duration
Trajectories and Behavior in Preschoolers: Results from a Prospective Birth Cohort
Study. Behav Sleep Med. 2021;19(4):445-57.

Dev DA, McBride BA, Fiese BH, Jones BL, Cho H, Behalf Of The Strong Kids Research
T. Risk factors for overweight/obesity in preschool children: an ecological approach.
Child Obes. 2013;9(5):399-408.

Wang H, Sekine M, Chen X, Yamagami T, Kagamimori S. Lifestyle at 3 years of age
and quality of life (QOL) in first-year junior high school students in Japan: results of the
Toyama Birth Cohort Study. Qual Life Res. 2008;17(2):257-65.

Scaglioni S, De Cosmi V, Ciappolino V, Parazzini F, Brambilla P, Agostoni C. Factors
Influencing Children's Eating Behaviours. Nutrients. 2018;10(6).

Wellington Ministry of Health. Food and Nutrition Guidelines for Healthy Children and
Young People (Aged 2—-18 years): A background paper. Partial Revision ed. Wellington:
Ministry of Health; 2015 July.

Santos R, Zhang Z, Pereira JR, Sousa-Sa E, Cliff DP, Okely AD. Compliance with the
Australian 24-hour movement guidelines for the early years: associations with weight
status. BMC Public Health. 2017;17(Suppl 5):867.

Carson V, Tremblay MS, Chastin SFM. Cross-sectional associations between sleep
duration, sedentary time, physical activity, and adiposity indicators among Canadian
preschool-aged children using compositional analyses. BMC Public Health.
2017;17(Suppl 5):848.

Kuzik N, Naylor PJ, Spence JC, Carson V. Movement behaviours and physical,
cognitive, and social-emotional development in preschool-aged children: Cross-
sectional associations using compositional analyses. PLoS One. 2020;15(8):e0237945.

39  ACTIVITY GUIDELINES | FOR EARLY CHILDHOOD



Glossary

Cardiometabolic
health

The interplay of blood pressure, blood lipids, glucose and insulin on
health.

Cognitive
development

The process of learning, attention, concentration and

language development.

memory,

Emotional
regulation

An individual’s abilty to manage and respond to emotional
experiences such as stress, anxiety, mood, temperament,
hyperactivity/impulsivity.

Energetic play

Active play that is equivalent to moderate-to-vigorous physical activity,
when children get out of breath and feel warm. This may take many
forms and may involve other children, caregivers, objects or not.

Exercise

Physical activity that is planned, structured, generally repetitive and
has purpose.

Light-intensity
physical activity

LPA is equivalent to 1.5-4 METs in children, i.e., activities with energy
cost 1.5 to 4.0 times the energy expenditure at rest for that child.

For young children, this can include slow walking, bathing, or other
incidental activities that do not result in the child getting hot or short of
breath.

Metabolic
equivalent of
task

The metabolic equivalent of task, or simply metabolic equivalent, is a
physiological measure expressing the energy cost (or calories) of
physical activities. One MET is the energy equivalent expended by an
individual while seated at rest.

Moderate to
vigorous
intensity
physical

activity

Moderate PA is equivalent to 4-7 METs in children, i.e., 4-7 times
resting energy expenditure at rest for that child.

Vigorous PA is equivalent to >7 METSs.

For young children, this can include brisk walking, cycling, running
playing ball games, swimming, dancing etc. during which the child gets
hot and breathless.

Physical activity

Movement of the body that uses energy over and above resting.

For young children, this can include walking, crawling, running,
jumping, balancing, climbing in, through and over objects, dancing,
riding wheeled toys, cycling, jumping rope etc.

Sedentary
behaviour

Any waking behaviour characterized by an energy expenditure <1.5
metabolic equivalents (METs), while in a sitting, reclining or lying
posture.

For children under 5 years of age includes time spent restrained in car
seat, high-chair, stroller, pram or in a carrying device or on a
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caregiver’s back. Includes time spent sitting quietly listening to a story.

Tummy time Time an infant spends lying on their front (in prone position) while
awake with unrestricted movement of limbs.

Source: Guidelines on Physical Activity, Sedentary Behaviour and Sleep for Children under 5 Years of
Age. Geneva: World Health Organization; 2019.
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