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ABSTRACT

Introduction: Children from low-income (LI) families
often suffer from poor health, with sub-optimal health
practices. This cross-sectional study examined the
differences in health habits and health-related quality
of life (HRQol) of LI preschool children compared
to non-low-income preschool peers (PPG).

Method: Using data from the social-health Circle of
Care-Health Development Screening Programme
(CoC-HDSP) in Singapore, 118 LI children and 304

and utilise more emergency services for acute
illnesses. These findings are important for developing
interventions that work towards improving the health
of LI children.
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PPG children aged 18 months to 6 years old and their
families were recruited from 13 government-funded
preschools. Health practices examined included
screen time habits, sleep, nutrition, dental health
and the children’s HRQoL using PedsQL 4.0 Generic
Core Scales.

CLINICAL IMPACT

Results: Majority of the children were aged 4-6

years in kindergarten 1 and 2. There were more

Malay children in the LI than the PPG (61.9% versus o
[vs] 29.3%, P<0.001). Low-income children were more
likely to have lower-educated parents (P<0.001). The
completed vaccination rate in the LI group was lower
than those in PPG (84.7% vs 98.0%, P<0.001). More
in the LI group utilised emergency services for acute
illnesses (P<0.05). Fewer LI children had ever visited
a dentist (47.4% vs 75.4%, P<0.001), and more LI
children consumed sweetened drinks daily (33.3%
vs 8.6%, P<0.001). The LI group reported poorer-

What is New

Children from low-income families have lower
sleep quality, poorer dental health habits and
less healthy diets than their peers.

® Low-income children received less preventive
paediatric care and utilised more emergency
than primary care services for acute illnesses.

Clinical Implications

quality sleep (48.3% vs 27.2%, P<0.001), though both e This study confirmed the need for attention
groups exceeded the daily recommended screen on health needs of low-income children in
viewing duration. The LI group scored higher in Singapore.

the social (mean 92.4+12.2 vs 84.3x15.3, P<0.001) * A deeper understanding about health practices

and emotiona.l (mean 85.2+15.1 vs 76.6%£17.3, and knowledge-practice gaps of parents of
P<0.001) domains of the PedsQL 4.0 when compared low-income children can facilitate future
to PPG. research directions and meaningful

Conclusion: Low-income children have poorer health et Em e

practices, receive less preventive paediatric care,
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INTRODUCTION

Poverty is a serious concern that has been found
to bring about various adverse psychological,
social and developmental outcomes.” Living in
poverty as a child can affect an individual’s life
well into adulthood? due to risks including poor
nutrition, poorly controlled chronic ailments and
unstable environments.?>* Overall, these children
are often worse off than their counterparts with
higher family income—in terms of health, academic
achievements and psychological well-being.>*”

Singapore has recently stepped-up efforts to
give children living in poverty equal opportunities
as other children by implementing early childhood
interventions, which aim to promote child health
and development, facilitate parent-child bonding
and improve family functioning.® Like in other
countries, these aim to reduce health disparities.
However, health services and health policies will
first need a deeper understanding of priority
health issues in these children, before specific
recommendations can be made for such intersec-
toral programmes.”°

The present study is part of a larger study
involving a preventive health programme called
the Circle of Care-Health and Development
Screening Programme (CoC-HDSP). The CoC
was developed by a team of social workers from
Care Corner, a social service agency in Singapore,
to bring social work and parenting supports
to families of low-income (LI) preschoolers.
Healthcare professionals from the National
University Hospital Child Development Unit
and Paediatrics Department enhanced CoC to
introduce health screening and education through
the Health and Development Screening
Programme (HDSP), with case coordination among
a multidisciplinary team. This study sought to
do a cross-sectional review of the baseline health
habits of LI children and parental perception of
their quality of life, when compared to the
preschool peer group (PPG) from non-LI families.

METHOD

The health habits of low-income (LI) children in
Singapore under the health intervention group
(CoC-HDSP) were compared to a control group of
preschool children from non-LI families at baseline.

Participants

Children receiving CoC-HDSP must be: (1) aged
18 months to 6 years; (2) attending government-
funded preschools in Singapore; and (3) have a
household income below SGD3000 or per capita
income below SGD750. Children with complex
or life-threatening medical care issues requiring
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frequent hospitalisations were excluded from HDSP,
as their baseline health characteristics and quality
of life would differ from the general paediatric
population. We did not exclude children who had
common but chronic medical conditions that may
require outpatient visits (e.g. eczema and asthma)
as these are not uncommon within the paediatric
population. Children who were PPG must be:
(1) from households with higher household income
and per capita income than the CoC-HSDP group;
and (2) of similar age-range within same school
classes as their LI peers.

Procedure

Data collection took place from November 2018
to November 2019. Thirteen preschools under the
CoC programme were identified. In each preschool,
there was an average of 1 to 3 classes across
nursery and kindergarten levels, with 15 to 20
children per class. There are 1 to 2 classes per school
at each level dedicated to the CoC programme.
Children in CoC programme were invited to
participate in the HDSP arm of the study. Data
on health practices was taken at baseline for the
LI children who opted to be in the CoC-HDSP, and
these children were already receiving social and
parenting supports under CoC. Non-LI children
who were part of these classes were also invited to
participate in the study, forming the PPG. Instead of
additional health-screening services, they received
basic vision screening and height and weight
assessments under the national health screening
exercise. Parents were asked to complete a
health survey that included providing the health
information of their children.

Outcome measures

To assess the health practices of the children, the
following instruments were administered:

The health assessment questionnaire (HAQ).
The HAQ was developed by clinicians and the
research team, and involved questions adapted
from validated sleep, health habits and parenting
habits questionnaires from previous studies.”'?
This 57-item instrument assessed various outcomes
like screen time exposure, sleep, nutrition, dental
health, parenting concerns, parental high-risk
behaviours (e.g. smoking) and the presence of
any medical concerns or known medical conditions
of the child. Information regarding the child’s
vaccination records and other health records in the
past year were also captured.

Paediatric Quality of Life Inventory Version
4.0 (PedsQL 4.0). To measure health-related
quality of life (HRQol), the PedsQL 4.0 was used.
The patent-rated proxy versions, including the
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23-item parent report for young children aged 5-7
and the 21-item parent report for toddlers aged
2-4, were used. The PedsQL 4.0 has 4 generic score
scales: physical functioning (8 items), emotional
functioning (5 items), school functioning (5 items)
and social functioning (5 items). Each item was
based on a 5-point Likert scale, and scale scores
were calculated by dividing the sum of item scores
by the number of items. Higher scores on the
PedsQL indicate better HRQoL. The PedsQL
4.0 has been reported to have high internal
consistency of 0.90 for the parental proxy version.™

Data analysis

Data were analysed using the IBM Statistical
Package for the Social Sciences (SPSS) software
version 26 (IBM Corp, Armonk, NY, US)."® Linear
regression and logistic regression, adjusting for
sex, race and age range, were performed to assess
the differences in numerical and binary outcomes,
respectively, between the children in the intervention
group and controls.

Ethical consideration

Ethics approval was obtained from the National
Healthcare Group Domain Specific Review
Board (2018/00629) before the commencement
of this study. Written consent before the data
was obtained and confidentiality was ensured.
Voluntary participation was reinforced.

RESULTS

A total of 118 participants from the LI intervention
group and 304 participants from the PPG were
included in the analyses (see Table 1). Majority
of the children were aged 4-6 years old in
kindergarten 1 and 2 classes. There was a higher
proportion of Malay children in LI group (61.9%
versus [vs] 29.3%, P<0.001), and twice as many
Chinese students in the PPG (54.9% vs 25.4%,
P<0.001) (Table 1). No significant sex or age
difference was observed.

In the LI group, there were more single-parent
or divorced families, and parents who worked
part-time or who were unemployed. Parents in
the LI group, either fathers or mothers, tended to
have lower levels of education and were more likely
to be smokers (P<0.001).

General health

Despite more children (Table 3) from LI families
than PPG having pre-existing conditions (e.g.
asthma, eczema) (P=0.005), half of them had no
follow-up for these conditions. A lower proportion
of LI children had up-to-date vaccinations (84.7%
vs 98%, P<0.001). Fewer of the LI visited primary
care for acute medical conditions like fever
and vomiting (19.5% vs 52.0%, P<0.001), but
instead utilised emergency settings for such needs
(22.9% vs 13.2%, P<0.05).

Table 1. Participant characteristics (low-income intervention group and preschool peer group).

Characteristics Low-income intervention Non-low-income preschool P value
group (LI) peer group (PPG)
(n=118) (n=304)
n % n %
Sex Male 55 46.6 158 520 0.323
Female 63 53.4 146 48.0
Ethnicity Chinese 30 25.4 167 54.9 <0.001
Malay 73 61.9 89 29.3
Indian 7 5.9 24 7.9
Others 8 6.8 22 7.2
Unstated 0 0.0 2 0.7
Age range (years) <2 3 2.5 7 2.3 0.402
2-3 16 13.6 41 13.5
3-4 29 24.6 69 22.7
4-5 36 30.5 77 253
5-6 25 21.2 95 31.3
>6 9 7.6 15 4.9
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Table 2. Family demographics and characteristics.

Characteristics Low-income Non-low-income P value
intervention group preschool peer group
(L) (PPG)
(n=118) (n=304)
n % n %
Marital status Single 11 9.3 4 1.3 <0.001
Married 90 76.3 292 96.0
Widowed 2 1.7 2 0.7
Divorced/separated 15 12.7 6 2.0
Main caregiver Mother 99 83.9 130 42.8 <0.001
Father 11 9.3 18 5.9
Helper 0 0.0 5 1.6
Grandparents 2 1.7 25 8.2
Both parents 1 0.8 92 30.3
Others (e.g. aunts) 3 2.6 0 0.0
Unstated 2 1.7 34 1.2
Employment status of caregiver Full-time 59 50.0 206 67.8 <0.001
Part-time 25 21.2 29 9.5
Not employed 34 28.8 62 20.4
Unstated 0 0.0 7 2.3
Number of smokers 0 39 33.1 201 66.1 <0.001
1 52 441 84 27.6
2 or more 25 21.2 18 5.9
Unstated 2 1.7 7 2.3
Education level (mother) Primary school or below 21 17.8 12 3.9 <0.001
Completed secondary school 41 34.7 41 13.5
Completed ITE/NTE 21 17.8 27 8.9
Polytechnic diploma/A-level 19 16.1 55 18.1
Completed university 4 3.4 93 30.6
Postgraduate degree 0 0.0 53 17.4
Others 8 6.8 18 5.9
Unstated 4 34 5 1.6
Education level (father) Primary school or below 13 11.0 9 3.0 <0.001
Completed secondary school 37 31.4 46 15.1
Completed ITE/NTE 29 24.6 51 16.8
Polytechnic diploma/A-level 9 7.6 68 22.4
Completed University 4 3.4 82 27.0
Postgraduate degree 0 0.0 37 12.2
Others 1 0.8 7 2.3
Unstated 25 21.2 4 1.3

Responses under the “others” option for education level includes diplomas or degrees from other countries.
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Table 3. Children’s general health.

Characteristics Low-income intervention Non-low-income P value
group preschool peer group
(LD (PPG)
(n=118) (n=304)
n % n %
Pre-existing medical condition Yes 26 22.0 33 10.9 0.005
(common paediatric
conditions, e.g. asthma, No 92 78.0 270 88.8
eczema)
Parent is unsure 0 0.0 1 0.3
Follow-up with doctor for Once a month or more 4 15.4 1 3.0 <0.001
above medical condition frequent
Once every 3-5 months 5 19.2 6 18.2
Once every 6-12 3 11.5 14 42.4
months
Only when necessary 1 3.8 10 30.3
No follow-up 13 50.0 2 6.1
Vaccinations status Up-to-date 100 84.7 289 95.1 <0.001
Incomplete 16 13.6 6 2.0
Parent is unsure 2 1.7 9 3.0
Type of medical attendances Polyclinic 23 19.5 158 52.0 <0.001
in the past 1 year for acute
illnesses Children emergency 27 22.9 40 13.2 <0.05
(at least once in the past year)
Hospitalisation 13 11.0 20 6.6 0.16

Only 18 participants from the LI group and 23 from the PPG indicated that their child requires follow-up for the medical condition,

while remaining participants indicated that no follow-up was required.

Health awareness and practices

Dental hygiene and practices. The majority
of parents from both groups recognised the
importance of dental hygiene (i.e. 100% from LI
and 88.8% from PPG "agreed or strongly agreed”
that dental hygiene was important). Although no
significant differences were found in the frequency
of teeth brushing between both groups of
children (61.0% LI vs 63.2% of PPG children brushed
at least twice a day, P=0.683), parents from the
PPG than the LI group were more aware of
the appropriate amount of toothpaste to use
(87.5% vs 40.7% , adjusted odds ratio AOR 13.6,
95% confidence interval [Cl] 7.6-24.4, P<0.001).
Significantly more children in the PPG than LI
group had ever visited a dentist for check-up
(75.4% vs 47.4%, AOR 3.1, 95% Cl 1.9-5.2,
P<0.001). Overall, more children in the LI group
were reported to have cavities (22.0% vs 11.5%,
AOR 2.1, 95% CI 1.2-3.9, P=0.016).

Sleep quantity. Overall, children from
both groups fell short of the National Sleep
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Foundation’s recommended guidelines of 10-13
hours of sleep daily for preschoolers at night
(Table 4), though making up for the total sleep
duration recommendations with daytime naps.
Children in the LI group slept significantly longer
than their counterparts in the PPG at night during
weekdays (P=0.047) and also took longer naps
than children in the PPG during weekdays
(P=0.007), and marginally shorter naps during
weekends (P=0.092).

Sleep quality. Significantly more parents in
LI than PPG expressed concerns regarding their
children’s sleep quality (48.3% vs 27.2%, AOR
3.9, 95% Cl 2.3-6.6, P<0.001). The top 3 sleep
problems reported by LI parents were: (1) the
child needs an accompanying adult or pacifier/
milk bottle to fall asleep or when the child
wakes up at night (33.1%); (2) teeth grinding
(13.6%); and (3) snoring (12.7%). Comparatively,
sleep problems reported by the PPG parents
were about sleep resistance (19.8%); and sleep
latency (17.0%).
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Table 4. Amount of sleep (in minutes) in low-income and preschool peer groups.

Characteristics Low-income group Non-low-income preschool P value?
(n=118) peer group
(n= 304)
Mean (mins) SD Mean (mins) SD
Daytime sleep (weekday) 111.4 83.8 92.0 59.6 0.007
Night-time sleep (weekday) 557.4 70.0 532.3 86.3 0.047
Daytime sleep (weekend) 88.7 76.2 95.1 71.0 0.092
Night-time sleep (weekend) 573.8 98.7 5571 97.0 0.226

2 Adjusting for sex, ethnicity and age range

Nutrition. Significantly more parents in the
LI group than in the PPG "agreed or strongly
agreed” that they knew about what makes a
balanced meal for their child (89.7% vs 80.1%,
AOR 2.0, 95% CI 1.0-4.0, P=0.050) and felt they
could provide a balanced meal for their child
(90.6% vs 76.9%, AOR 2.5, 95% CI 1.3-5.2,
P=0.008). However, LI families reported a higher
daily consumption of sweetened drinks (33.3% vs
8.6%, AOR 4.9, 95% Cl 2.7-8.9, P<0.001) and
confectionary (41.9% vs 25.7%, AOR 1.9, 95%
Cl 1.2-3.1, P=0.007) by the children. They also
consumed more processed food (12.9% vs 4.3%,
AOR 2.2, 95% CI 0.98-5.1, P=0.057) weekly.
Parents from the LI group reported more fussy
eating in their children (54.2% vs 34.9%, AOR 2.0,
95% Cl 1.3-3.2, P=0.003).

Fig. 1. Time spent on various activities.

Activity—weekdays
(low-income group)

Indoor l Screen time

36% 30%

Outdoor Reading
17% 17%

= Screen time = Reading = Outdoor = Indoor

Proportion of time spent on activities. Figure 1
presents the proportion of time the children spent
on various activities. During weekdays, children
from the LI group spent significantly less time on
outdoor physical activities (adjusted p= 0.004) than
those in the PPG. They also reported higher screen
time (mean 144.1 minutes [mins]zSD 89.4mins)
than the PPG (mean 124.1mins+*SD 122.4mins).
However, differences in screentime between both
groups were not significant on both weekdays
(P=0.315), and weekends (P=0.209). The propor-
tion of supervised screen time also did not
differ between both groups on weekdays
(P=0.946) and weekends (P=0.455).

Health-related QolL. Interestingly, the LI group
scored higher in the social (mean 92.4x12.2
vs 84.3+15.3, P<0.001) and emotional (mean

Activity—weekdays
(non-low-income peer group)

Indoor I Screen time

35% 25%
Outdoor Reading
22% 18%
= Screen time = Reading = Outdoor Indoor

Indoor activities included other activities like indoor play, art and craft, writing and drawing, but excluded screen time or reading, which

were measured separately.
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85.2+15.1 vs 76.6+17.3, P<0.001) domains of the
PedsQL 4.0 when compared to the PPG (Table 5).
Less difference was noted for physical and school
function.

DISCUSSION

Social determinants are important for child health
and outcomes, with health-related behaviours and
home and environmental conditions as influencing
factors.’ Within the Singapore context, other
studies have supported these social determinants
as well—with higher socioeconomic status, healthy
diets, higher physical activity, and non-smoking
being related to better health.®" Our study echoes
findings from other studies that poorer health
practices and knowledge-practice gaps within these
families have the potential to negatively impact
the overall health of the children.’®® Compared
to non-LI children, more LI children have existing
medical issues, with more visits to the emergency
departments for acute needs. Like other studies,
this indicates that such families usually have no
point-of-care other than emergency visits.?’ Reasons
for this may be related to parents waiting on acute
conditions until they worsen, lack of access to
primary care beyond office hours for parents on
shift-work, or simply a lack of education on use of
health services.

Childhood vaccinations, recognised globally
as important for protection against vaccine-
preventable diseases, covers 12 preventable
diseases under the National Childhood
Immunisation Schedule in Singapore.?? UNICEF
reported a high vaccine coverage of 95% to 99%
of Singaporean children for the top important
preventable childhood diseases.? Despite many of
these vaccinations being fully subsidised, vaccine
coverage for LI children under this schedule is
lower than the national and peer-average,

Table 5. PedsQL 4.0 scores based on domain age group.

indicative of the disparity and need for action in
this area.

Dental caries afflict around 40% of 3- to
6-year-old Singaporean children, and are more
common among those from the lower social-
economic group.? Affordability issues for fluoride
toothpaste and dental health services, and
difficulties accessing preventive dental services
(where only selected polyclinics have paediatric
services) could have contributed directly to
reasons for poor dental health in our study.?>?
Existing literature show that oral health literacy
has a direct impact on perioral health,?” and
attention to oral health literacy and dental care
access are important factors to explore further
for improving dental health, especially for the
socio-economically disadvantaged.?®

Our study is consistent with other local studies
where both income groups reflect unhealthy screen
practices, which exceeded the recommended
1-hour screen-viewing duration set by the
American Academy of Paediatrics for children of
preschool ages.?”*® Lower maternal education
has been found to be a risk factor for higher
television viewing in infants,®' which is negatively
associated with subsequent cognitive and
language skills.?? Parental knowledge of screen
viewing recommendations has been suggested as
important in improving children’s screen practices,
including balancing sedentary screen-viewing with
physical activity.*® Assisting parents with selection
of higher-quality educational content may be
especially beneficial for language and cognitive
development of children,® even if these parents
struggle to supervise their children while on
screens.

Overall, our study supports previous studies
on sleep in preschool children in Singapore, with

Domain Low-income group (LI) Non-low-income group (PPG)
(n=118) (n=304)
Mean SD Mean SD P value®

Physical function 91.0 8.92 87.2 18.0 0.102
Emotional function 85.2 15.1 76.6 17.3 <0.001
Social function 92.4 12.2 84.3 15.3 <0.001
School function 76.7 15.1 75.9 17.7 0.907
Total scale score 86.6 9.12 81.0 13.1 0.001

2 Adjusting for sex, ethnicity and age range

Total scale score was computed based on the sum of total scores divided by the number of completed items.
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both LI and PPG children still requiring naps
and having shortened night-time sleep duration
overall.*®* On weekdays, LI children had longer
night-time sleep than their peers. Possibly, LI
parents put their children to bed earlier to manage
their household chores, while non-LI parents spend
their night hours after work with the children on play
or achievement-oriented activities. For parents of
PPG children, the main sleep concerns were sleep
resistance and sleep latency, which was similar to
what was reported by Aishworiya and colleagues.
In comparison, the LI group reported issues of
requiring an adult to co-sleep or a sleep-object as
a top challenge—suggesting that the noisy living
environments of LI families in smaller flats with poor
sleep hygiene likely contributed to these practices.
These children required milk bottles and pacifiers
to go to bed as well, which is not exemplary of
healthy sleeping habits in children aged 4 to 6.
We did not capture the bedtime and wake times
of the children; this would have been interesting
to find out if parents in contracted shift work
affect the sleep habits of the children, which can
also impact wake time and school-attendance.

Consumption of sweetened beverages,
confectionary and processed food by children
from LI families was significantly higher than
PPG children. The Singapore Longitudinal Early
Development Study reported that half the children
from food-insecure families were consuming
sweetened beverages and sweetened and salted
snacks at least thrice a week and instant noodles
and fast food over twice weekly.?® Frequent
consumption of these food items is associated
with increased cardiometabolic risk due to high
concentration of refined carbohydrates, fats and
sodium.®” However, these processed foods, due
to their longer shelf-life, form the bulk of donated
food items to LI families.?® Additionally, there
were challenges of LI children being fussy-eaters,
causing parents to have compounded struggles
with managing feeding behaviour problems—
which can lead to poorer nutrition. Our study also
revealed a knowledge-practice gap among parents,
where parental knowledge of preparing healthy
and balanced meals for children was unmatched
with practices of providing frequent sweetened
and processed foods. Underlying reasons to be
explored in future studies include the capacity of
parents of these children to prepare meals (e.g.
single parent, long and uncertain shift work hours)
and affordability of fresh ingredients for meal
preparation. Certainly, solutions include fresh
food donations instead of processed foods, and
providing parenting education on cultivating
healthy eating habits.
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This study provides interesting insights into the
perceived quality of life of Singapore preschool
children—which is overall very high on the PedsQL
4.0 in both groups. Surprisingly, LI parents rated
their children higher on social and emotional
functioning than PPG children, which was contrary
to some existing literature.*° The level of support
rendered by the social workers in the programme
overall might have promoted a sense of social well-
being and better emotional coping, as supported
by other published research on LI families.*' This
may highlight the potential beneficial impacts
of such community interventions.

Strengths and limitations

The present study provided local, albeit regional,
evidence of the health status and health practices
of children from LI families in the community. It
informs on priority health areas of focus, where
meaningful interventive and health-promoting
strategies can then be explored. It explored and
revealed that socioeconomic gradients exist
in health practices among young children and
families.

There are limitations to this study. There is an
inherent recall bias and interpretation variation in
survey and questionnaire studies. It is also difficult
to tease out the myriad of family and social factors
that contribute to HRQoL parent-report measures.
The data were limited to a group of children who
were undergoing a community intervention, which
may not fully represent LI children at a population
level. As Singapore is a high-income country,
the relative poverty in Singapore appears very
differently from the absolute poverty present in
other countries. Thus, access to LI families for
research has been known to be notoriously
difficult, especially when Singapore does not
have an official poverty line.*> Furthermore, there
was a rather large difference in sample sizes
between groups, which might have affected the
representativeness of the population and the
study’s statistical power. This was related to the
difficulties of recruitment of LI families for research,
and data collection was affected by the COVID-19
pandemic. Lastly, the Personal Data Protection Act
prevented sharing of sensitive social data (e.g.
parental incarceration, child neglect) with the
study team for analysis of health outcomes in the
highest-risk children.

CONCLUSION

This study allowed an understanding of the health
practices among LI children and families, which
potentially allows for further research and a deeper
understanding of meaningful interventions. LI
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families do not perceive their children’s HRQoL to be
worse, and different supports may impact domains
of HRQol differently. Further improving their health
literacy, designing health systems to better promote
preventive care, as well as working across social
and community agencies to advance health equity
and outcomes through holistic partnerships will
be important, for existing and future intervention
programmes.
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