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Abstract
The home learning environment is a potential correlate of childhood obesity and 
obesity-related factors. We examined relationships between the home learning envi-
ronment and weight status and the home learning environment and dietary intake, in 
a sample of 303 preschool-aged children from Australia. We measured their height 
and weight, and their parents completed a questionnaire that included questions 
related to demographics, dietary intake, and the home learning environment. Parents 
reported their children’s usual consumption of foods from each food group, the fre-
quency of their discretionary food intake, and the frequency of home activities that 
might support cognitive stimulation. We analysed relationships using regression, 
adjusting for parents’ education level, and household income. We found no signifi-
cant associations between the home learning environment and BMI or weight cat-
egory. We found a significant inverse relationship between the overall home learning 
environment and discretionary food intake scores, but when stratified by income, 
this result was significant for children from lower-income families only. Regarding 
specific elements of the home learning environment, we found significant inverse 
relationships between discretionary food intake and both reading to children, and 
teaching them the alphabet. While reading was significant across all income levels, 
teaching the alphabet was only significant in children from higher-income families. 
We also found significant inverse relationships between discretionary food intake 
and: visiting a library, teaching numbers or counting, and teaching songs, poems and 
nursery rhymes in lower-income families only. There was no association between 
the home learning environment and meeting individual dietary guidelines. This area 
requires further research to explore broader home environment factors that may 
influence these relationships. We also suggest that interventions explore the use of 
strategies to improve the home learning environment to determine its efficacy in 
improving healthy eating behaviors.
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Introduction

The World Health Organization (2012) has described childhood obesity as one of 
the most serious health challenges facing the world today, increasing the risk of 
development of chronic diseases in later life (Ng et  al., 2014). Childhood obesity 
can result from an imbalance of food intake and physical activity and the underly-
ing causes of this imbalance are multifactorial. Environmental, genetic, behavioral, 
physiological, and social influences all play a role in the development of childhood 
obesity (National Health & Medical Research Council, 2013a). Children often estab-
lish unhealthy behaviors, such as consumption of energy-dense foods and beverages, 
lower physical activity, and increased sedentary behavior early in childhood (Yavuz 
et al., 2015), and parental influence is a key determinant in the shaping of many of 
these behaviors (Natale et al., 2014; Niemeier, Hekner, & Enger, 2012).

The home environment is an important factor influencing the development of 
overweight status and obesity in children. This appears to be due to the effect of 
diverse and complex elements, such as the availability of healthy foods (Rosenkranz 
& Dzewaltowski, 2008; Vereecken et  al., 2010), the availability of physical activ-
ity resources (Lau et al., 2015), parenting style (Johnson et al., 2012; Sokol et al., 
2017), family psychosocial dysfunction (Christoffel & Forsyth, 1989), stress (Gar-
asky et al., 2009), lack of warmth and limit setting (Avula et al., 2011), neglect, and 
poor living standards (Lissau-Lund-Sorensen & Sorensen, 1994; Lissau & Sorensen, 
1992). Previous studies have reported a direct relationship between a positive home 
learning environment (HLE)/cognitive stimulation and the following: lower rates 
of overweight/obesity (Garasky et  al., 2009); lower weight gain over time (Avula 
et al., 2011; Strauss & Knight, 1999); and healthy eating behaviors (den Bosch & 
Duch, 2017; Pieper & Whaley, 2011). However, not all studies that have explored 
the HLE and overweight/obesity have found a relationship  between the two (den 
Bosch et al., 2017), and one study found that this relationship differed according to 
sex and household income (Avula et al., 2011). Although there is seemingly a lack 
of consistent results across studies, it is apparent that parenting and home dynamic 
characteristics play a critical role in the development of positive health and lifestyle 
outcomes. While studies have been conducted in a variety of populations and age 
groups, only three studies to date have been carried out at the preschool age (den 
Bosch et al., 2017; Pieper et al., 2011; Strauss et al., 1999) and only one study has 
explored relationships between the HLE and both overweight/obesity and eating 
behaviors in this age group (den Bosch et  al., 2017). Therefore there is a critical 
need for further research to expand this evidence base and better inform potential 
interventions.

The purpose of our paper was to build on previous work and examine the rela-
tionship between HLE and weight status, and HLE and dietary intake, in a sam-
ple of preschool-aged children from New South Wales, Australia. We hypothesised 
that engagement in intellectually stimulating activities in the home environment (as 
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measured by an aggregate HLE index) would be inversely associated with BMI and 
overweight/obesity classification, positively associated with healthy eating behav-
iors, and inversely associated with frequency of consumption of energy-dense dis-
cretionary foods, even after adjusting for potentially key confounders such as paren-
tal education and income.

Methods

The Early Start Baseline Project was a cross-sectional study conducted with parent 
and child (aged 3–5 years) participants from a convenience sample of Early Child-
hood Education and Care Centers between September 2014 and March 2015. The 
35 Early Childhood Education and Care Centers included in the study were in New 
South Wales (NSW) and the Australian Capital Territory (ACT), Australia, many 
being in areas of recognised disadvantage across urban and rural areas. The demo-
graphics of these jurisdictions are similar to those of Australia overall, with 2.9 and 
2.8% of the NSW and ACT population respectively identifying as Aboriginal or 
Torres Strait Islander, as compared to 2.8% of the overall Australian population. The 
most common reported ancestry in NSW are Australian, English, Irish, Scottish, and 
Chinese, the same as Australia as a whole, whereas the ACT has fewer people of 
Chinese origin. Basic education levels are similar, with 15 and 18% of people in 
NSW and ACT, respectively, having completed high school, compared to 16% of 
the overall Australian population. Median household income is slightly higher in the 
ACT ($1886), compared to NSW ($1486) and Australia overall ($1438); (Australian 
Bureau of Statistics, 2017).

All children (N = 1525) aged 3–5 years attending the Early Childhood Education 
and Care Centers (ECEC) in September 2014 were invited to participate through the 
distribution of a Participant Information Sheet from data collectors and ECEC staff. 
Parents completed written informed consent for themselves and their child, and chil-
dren verbally assented to participate in the project prior to data collection. Children 
received gifts (e.g., drink bottles, balls) in appreciation for participating in the study. 
All thirteen data collectors involved in the project had a NSW Working With Chil-
dren Check (a government mandated background check). Members of the project 
team trained data collectors in standard measurement procedures and provided them 
with manuals, checklists, and scripts to use during data collection. The University of 
Wollongong Human Research Ethics Committee (HE14/250) granted approval for 
this study.

Measurements

A wide range of data were collected for this project. Data used for the purpose of the 
analyses in this paper are described below. Two trained data collectors measured the 
height and weight of children following standardised protocols. For height measure-
ments, data collectors used a Seca 217 portable stadiometer with the child standing 
upright without shoes. Data collectors took the measurements twice (to the nearest 



242 The Journal of Primary Prevention (2021) 42:239–256

1 3

0.1 cm), and we used the average of the two measurements for analyses. If there was 
a difference of more than 0.5 cm between these two initial measurements, data col-
lectors took a third measurement. The height used in the analyses was the average of 
the two closest measurements.

For weight measurements, data collectors used a Seca scale 874. Data collectors 
asked the child to remove any heavy clothing and shoes. Data collectors took the 
measurements twice (to the nearest 0.1 kg) with the average of the two measure-
ments used for analyses. If there was a difference of more than 0.5 kg between these 
two initial measurements, data collectors took a third measurement. As above, the 
weight used in the analyses was the average of the two closest measurements.

We calculated Body Mass Index (BMI; body mass [kg]/height  [m2]), and then, 
based on the age and sex of the children, we classified participants into underweight, 
healthy weight, overweight, and obese categories using cut-points established by the 
International Obesity Task Force (IOTF; Cole & Lobstein, 2012; Cole et al., 2000). 
Consistent with Garasky et  al. (2009) for the purpose of the weight category and 
BMI analyses, we removed children categorised in the underweight range, due to the 
non-linear nature of BMI risk and potential impact of underweight status on child 
development.

Parent Questionnaire

Parents completed a questionnaire that collected information on demographics, key 
aspects of the HLE, and dietary intake information. Parents completed the 20-min 
questionnaire consisting of 77 questions either online or on paper, or a data collector 
administered it to them over the phone. Participants who completed the paper ver-
sion returned their completed questionnaire to their ECEC center.

The questionnaire included basic questions about parents’ demographic char-
acteristics and socioeconomic factors, including income and parental education. 
Parents reported their family’s total income before tax in the past year by choos-
ing one of eleven income brackets (e.g. AU$0–24,999, AU$25,000–49,999). Parents 
reported their highest level of schooling by choosing one of eight options (e.g., no 
schooling/did not complete primary school, primary school or equivalent, year 10 
or equivalent). Sixteen questions regarding HLE enquired about the presence and 
frequency of eight specific home-based activities that might provide learning oppor-
tunities for the child. The eight activities included were: reading to the child; visit-
ing a library; teaching dance/sport or other physical activity; playing with letters; 
teaching the alphabet; teaching numbers/counting; teaching songs, poems or nursery 
rhymes; and painting/drawing (Melhuish et al., 2008). For each activity there was an 
initial question, such as ‘Does anyone at home ever read to this child?’ (answered as 
yes/no), and follow up question, such as ‘If yes, how often does someone at home 
read to this child?’. For the follow up questions regarding frequency of the activity, 
there were set responses for parents to choose from, which differed depending on the 
activity. For the reading question, there were five response options: occasionally or 
less than once a week, once a week, several times a week, once a day, or more than 
once a day. For the library question, there were four possible responses: on special 
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occasions, once a month, once a fortnight, or once a week. For all other questions, 
there were seven response options: occasionally or less than once a week, 1–2 days 
per week, 3 times per week, 4 times per week, 5 times per week 6 times per week, 
or 7 times per week or more. The responses were then scored from 0 (responding 
‘no’ to the initial question) through to 4, 5, or 7 (depending on the frequency ques-
tion for the particular activity). We then calculated a composite HLE index (possible 
range 0–51) using the sum of the scores from each frequency question.

The dietary intake component of the questionnaire consisted of seven questions; 
five questions collected information regarding intake of core food (vegetables, fruit, 
meat and meat alternatives, cereal foods, milk, yoghurt, and cheese or alternatives). 
Two other questions with multiple response options asked parents to report the fre-
quency of their intake of energy-dense discretionary food intake (e.g., takeaway or 
fast food; sugary cereals; potato chips or other salty snacks; sweets; cakes, dough-
nuts, sweet cookies, or muffins; and sugary drinks). We modified these questions 
from the previously validated Eating and Physical Activity Questionnaire (Bennett 
et al., 2009) to include sugary cereals. In the original questionnaire some of the dis-
cretionary items referred to ‘usual’ intake and others referred to intake ‘yesterday.’ 
We made changes so that all discretionary items could be included succinctly in 
one question and we asked about ‘usual’ intake for all items. We also asked about 
the number of portions of all core food groups on a usual day, whereas the original 
questionnaire only asked about usual intake of vegetables.

We dichotomised core food intake responses into two categories for each of 
the individual core food groups (fruits; vegetables; meat and alternatives; bread 
and cereals; and milk, yoghurt, cheese or alternatives) according to whether par-
ticipants met the Australian Dietary Guidelines or not (National Health & Medical 
Research Council, 2013b); a yes response indicated they met the individual guide-
line for the core food group and a no response indicated they did not meet the indi-
vidual guideline for the core food group. We then summed the number of guidelines 
that each participant met (out of a total of 5  if they met the guidelines for all five 
food groups). We derived a discretionary food score for each item of the discretion-
ary food question using parent responses to a multi-item question on the frequency 
of consumption of takeaway or fast food; sugary cereals; potato chips or other salty 
snacks; sweets; cakes, doughnuts, sweet cookies, or muffins; and sugary drinks. 
Parents responded to these questions using the provided options of: never or rarely; 
1–3 times/month;  1–2 times/week; 3–4 times/week; 5–6 times/week; once a day; 
or, 2 or more times/day. We scored each question response on a scale from 0 (rarely 
or never) to 6 (2 or more times/day). We then calculated a composite discretionary 
food score with the sum of the scores from each of the six items, with a possible 
score range from 0 to 36.

Statistical Analyses

We conducted linear regression analyses to examine the associations between HLE 
index and BMI, HLE and discretionary food intake score, and HLE and sugary 
drink intake. We used ordinal logistic regression to examine associations between 
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HLE index and the number of dietary guidelines met, and HLE and children’s 
IOTF weight category. We conducted logistic regression to examine the associa-
tion between HLE index and meeting the fruit and vegetable dietary guidelines. 
We used linear regression to examine the associations between discretionary food 
intake and specific elements of HLE (reading to the child; visiting a library; teach-
ing dance/sport or other physical activity; playing with letters; teaching the alphabet; 
teaching numbers/counting; teaching songs, poems or nursery rhymes; and paint-
ing/drawing). We conducted both unadjusted and adjusted analyses. Due to prior 
research demonstrating relationships between childhood obesity and income (Wake 
et al., 2007), we adjusted the analyses to include the family’s total income. We also 
adjusted all analyses for participating parents’ highest level of schooling, because 
previous research has demonstrated a relationship between childhood obesity and 
parent educational attainment (Lakshman et al., 2013; Wake et al., 2007). We also 
conducted additional stratified analyses by total family income (lower < AU$50,000 
and higher ≥ AU$50,000–relating approximately to the poverty line), which we 
adjusted for parent’s highest level of schooling. All analyses were performed with 
Stata version 13.1 (StatCorp, Texas) using a significance level of p < 0.05.

Results

Participants

A total of 786 children were recruited in the Early Start Baseline Project and par-
ticipated in the center-based data collection (including height and weight). While all 
parents of these children were offered the opportunity to complete a questionnaire, 
we received questionnaires for only 303 of the children. These children were from 
32 centers and there were an average of 9.5 (SD = 6.2) children from each center, 
ranging from 2 to 27 children. Table 1 displays our sample’s descriptive statistics, 
stratified by total family income. The mean age of child participants in this sample 
was 4.5  years (SD = 0.7) and ranged from 3.0 to 6.0 and the mean age of parent 
participants was 35 years (SD = 6.4), ranging from 21 to 62. One-third of partici-
pants (30%) had a total annual family income of less than $50,000 per year, sug-
gesting that many of these families were living below the poverty level (defined as 
a total household income of $46,679 for a couple with two children in Australia in 
2014; (Australian Council of Social Service, 2016). Around one-third of participat-
ing parents (96% of whom were mothers) were not employed, as is the case in the 
overall Australian adult population (Baxter, 2013), and 33% had completed a univer-
sity degree (also similar to the general Australian population; Australian Bureau of 
Statistics, 2018).



245

1 3

The Journal of Primary Prevention (2021) 42:239–256 

Child Weight Status

As displayed in Table  1, according to the IOTF cut-offs, most child participants 
(79%) were in the healthy weight range according to the IOTF cut-offs, while 17% 
were in the overweight or in the obese range, comparable to the Australian popula-
tion (Australian Bureau of Statistics, 2018).

Table 1  Demographic characteristics of participants in the Early Start Baseline Project

a Original response categories for parent education were collapsed due to a low number of responses in 
some categories

Variable Below poverty line 
(< $50,000) n (%)

Above poverty line 
(≥ $50,000) n (%)

Total  n (%)

Sex of child (n = 277)
Male 48 (53%) 101 (54%) 149 (54%)
Female 43 (47%) 85 (46%) 128 (46%)
Age of child (n = 303) mean (SD) 4.44 (0.74) 4.55 (0.73) 4.50 (0.74)
Sex of parent (n = 277)
Male 4 (4%) 8 (4%) 12 (4%)
Female 87 (96%) 178 (96%) 265 (96%)
Age of parent (n = 292) mean (SD) 34.38 (7.14) 35.47 (5.26) 35.08 (6.41)
Marital Status (n = 276)
Never married, single parent 25 (28%) 6 (3%) 31 (11%)
Never married, live with partner 15 (17%) 28 (15%) 43 (16%)
Married, live with spouse 26 (29%) 145 (79%) 171 (62%)
Separated/divorced 24 (26%) 5 (3%) 29 (11%)
Widowed 1 (1%) 1 (< 1%) 2 (< 1%)
Parent education (n = 246)a

Primary school or equivalent 5 (6%) 1 (< 1%) 6 (2%)
Year 10 or equivalent 31 (36%) 22 (12%) 53 (22%)
Year 12 or equivalent 15 (17%) 35 (19%) 50 (21%)
Trade/apprenticeship/certificate/

diploma
26 (30%) 53 (29%) 79 (32%)

University degree 9 (10%) 49 (26%) 58 (24%)
Employment (n = 277)
Employed full-time 9 (10%) 36 (19%) 45 (16%)
Employed part-time 16 (18%) 92 (50%) 108 (39%)
Self-employed 6 (7%) 24 (13%) 30 (11%)
Not employed 55 (60%) 24 (13%) 79 (29%)
Other 5 (6%) 10 (5%) 15 (5%)
Child weight status (IOTF definition) (n = 268)
Underweight 4 (5%) 6 (< 1%) 10 (4%)
Healthy weight 64 (74%) 149 (82%) 213 (79%)
Overweight 10 (12%) 22 (12%) 32 (12%)
Obese 9 (10%) 4 (2%) 13 (5%)
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The Home Learning Environment

The overall mean HLE index was 24.5 (SD = 9.7; Range 4–50). Table 2 displays the 
frequency of participation in specific elements of HLE stratified by income.

Home Learning Environment and Weight Status

Table  3 displays the results of the regression analyses on the effect of HLE on 
weight status. We found no significant relationship between HLE index and BMI 
after adjusting for parent education and total household income, nor a significant 
relationship when analyses were stratified by income. Similarly, we found no signifi-
cant relationship between HLE environment and IOTF weight category after adjust-
ing for parent education and total household income, nor did we find a significant 
relationship when we stratified by income.

The Home Learning Environment and Dietary Intake

As displayed in Table 3, there was an inverse relationship between HLE index and 
discretionary food intake score (meaning the higher the frequency of intake of 
discretionary foods, the lower the HLE index and vice versa). When stratified by 
income, this relationship existed only  for those from lower-income families after 
adjusting for parent education. When we considered sugary drinks intake separately, 
we also found an inverse relationship with HLE index (the higher the intake of sug-
ary drinks, the lower the HLE index and vice versa). However, again, when strati-
fied by income, we only found this significant relationship for lower-income families 
after adjusting for education. We found no significant relationship between the HLE 
and the number of dietary guidelines met, or meeting the fruit and vegetable intake 
guidelines.

Table  4 displays the relationships between discretionary food intake and spe-
cific elements of the HLE. We found a significant inverse relationship between 
discretionary food intake and frequency of reading to the child, which was signifi-
cant across both lower- and higher-income levels after adjusting for parent educa-
tion level. There was a significant inverse relationship between discretionary food 
intake and teaching the alphabet, but when stratified by income, the relationship was 
only significant for higher-income families. We also found several significant inverse 
relationships between discretionary food intake and specific elements of the HLE 
which were only significant for children from lower-income families (after adjust-
ment for parent education level), including: visiting the library, teaching numbers or 
counting, and teaching songs, poems or nursery rhymes. These inverse relationships 
indicate that the higher the frequency of discretionary food intake, the lower the fre-
quency of these HLE activities and vice versa.



248 The Journal of Primary Prevention (2021) 42:239–256

1 3

Ta
bl

e 
3 

 R
el

at
io

ns
hi

ps
 b

et
w

ee
n 

th
e 

ho
m

e 
le

ar
ni

ng
 e

nv
iro

nm
en

t, 
an

d 
IO

TF
 w

ei
gh

t c
at

eg
or

y,
 B

M
I a

nd
 d

ie
ta

ry
 in

ta
ke

a  or
di

na
l l

og
ist

ic
 re

gr
es

si
on

 a
na

ly
si

s
b  lin

ea
r r

eg
re

ss
io

n 
an

al
ys

is
c  lo

gi
sti

c 
re

gr
es

si
on

 a
na

ly
si

s
d  ho

m
e 

le
ar

ni
ng

 e
nv

iro
nm

en
t s

co
re

 u
se

d 
as

 d
ep

en
de

nt
 v

ar
ia

bl
e,

 a
dj

us
te

d 
fo

r m
ai

n 
ca

re
gi

ve
r’s

 le
ve

l o
f s

ch
oo

lin
g

e  ad
ju

ste
d 

fo
r m

ai
n 

ca
re

gi
ve

r’s
 le

ve
l o

f s
ch

oo
lin

g 
an

d 
to

ta
l h

ou
se

ho
ld

 in
co

m
e

*  p 
<

 0.
05

. *
*p

 <
 0.

01

In
de

pe
nd

en
t v

ar
ia

bl
e

H
om

e 
le

ar
ni

ng
 e

nv
iro

nm
en

t i
nd

ex
 c

oe
ffi

ci
en

t (
95

%
 C

I)

B
el

ow
 p

ov
er

ty
 li

ne
A

bo
ve

 p
ov

er
ty

 li
ne

A
ll

U
na

dj
us

te
d

A
dj

us
te

dd
U

na
dj

us
te

d
A

dj
us

te
dd

U
na

dj
us

te
d

A
dj

us
te

de

IO
TF

 w
ei

gh
t 

 ca
te

go
ry

a  (n
 =

 26
5)

0.
01

7
(–

 0
.0

31
, 0

.0
65

)
0.

02
1

(–
 0

.0
31

, 0
.0

72
)

0.
00

7
(–

 0
.0

32
, 0

.0
46

)
0.

02
5

(–
 0

.0
19

, 0
.0

68
)

0.
01

3
(–

 0
.0

16
, 0

.0
42

)
0.

01
4

(–
 0

.0
19

, 0
.0

47
)

B
M

Ib  (n
 =

 26
5)

0.
01

0
(–

 0
.0

37
, 0

.0
57

)
0.

01
4

(–
 0

.0
34

, 0
.0

62
)

0.
00

8
(–

 0
.1

25
, 0

.0
29

)
0.

01
9

(–
 0

.0
04

, 0
.0

43
)

0.
00

9
(–

 0
.0

11
,0

.0
30

)
0.

01
7

(–
 0

.0
06

, 0
.0

40
)

M
ee

ts
 fr

ui
t a

nd
 v

eg
-

et
ab

le
s  g

ui
de

lin
es

c  
(n

 =
 27

6)

– 
0.

04
0

(–
 0

.1
08

, 0
.0

28
)

– 
0.

05
5

(–
 0

.1
33

, 0
.0

22
)

0.
03

7
(–

 0
.0

27
, 0

.1
01

)
0.

02
6

(–
 0

.0
46

, 0
.0

97
)

– 
0.

00
6

(–
 0

.0
51

, 0
.0

40
)

– 
0.

00
2

(–
 0

.0
53

, 0
.0

49
)

N
um

be
r o

f d
ie

ta
ry

 
gu

id
el

in
es

  m
et

a  
(n

 =
 29

1)

0.
00

6
(–

 0
.0

32
, –

 0
.0

44
)

– 
0.

00
4

(–
 0

.0
44

, 0
.0

37
)

0.
02

4
(–

 0
.0

02
, 0

.0
51

)
0.

02
8

(–
 0

.0
02

, 0
.0

58
)

0.
01

6
(–

 0
.0

05
, 0

.0
37

)
0.

01
5

(–
 0

.0
16

, 0
.0

45
)

D
is

cr
et

io
na

ry
 fo

od
 

in
ta

ke
  sc

or
eb  

(n
 =

 27
8)

– 
0.

15
1

(–
 0

.2
44

, –
 0

.0
57

)*
*

– 
0.

14
6

(–
 0

.2
43

, –
 0

.0
50

)*
*

– 
0.

05
5

(–
 0

.1
14

, 0
.0

03
)

– 
0.

03
7

(–
 0

.1
04

, 0
.0

30
)

– 
0.

08
1

(–
 0

.1
34

, –
 0

.0
29

)*
*

– 
0.

07
1

(–
 0

.1
27

, –
 0

.0
16

)*

Su
ga

ry
 d

rin
k 

 in
ta

ke
b  

(n
 =

 28
2)

0.
04

3
(–

 0
.0

79
, –

 0
.0

07
)*

– 
0.

01
9

(–
 0

.0
39

, 0
.0

00
)*

– 
0.

02
3

(–
 0

.0
44

, –
 0

.0
01

)*
*

– 
0.

10
0

(–
 0

.0
33

, 0
.0

13
)

– 
0.

00
5

(–
 0

.0
30

, 0
.0

20
)

– 
0.

43
7

(0
.0

79
, 0

.0
81

)*



249

1 3

The Journal of Primary Prevention (2021) 42:239–256 

Ta
bl

e 
4 

 R
el

at
io

ns
hi

ps
 b

et
w

ee
n 

in
di

vi
du

al
 e

le
m

en
ts

 o
f t

he
 h

om
e 

le
ar

ni
ng

 e
nv

iro
nm

en
t a

nd
 d

is
cr

et
io

na
ry

 fo
od

 fr
eq

ue
nc

y 
in

ta
ke

 sc
or

e

Li
ne

ar
 re

gr
es

si
on

 a
na

ly
si

s—
ho

m
e 

le
ar

ni
ng

 e
nv

iro
nm

en
t i

nd
ex

 u
se

d 
as

 d
ep

en
de

nt
 v

ar
ia

bl
e

a  A
dj

us
te

d 
fo

r m
ai

n 
ca

re
gi

ve
r’s

 le
ve

l o
f s

ch
oo

lin
g

b  A
dj

us
te

d 
fo

r m
ai

n 
ca

re
gi

ve
r’s

 le
ve

l o
f s

ch
oo

lin
g 

an
d 

to
ta

l h
ou

se
ho

ld
 in

co
m

e
*  p 

<
 0.

05
. *

*p
 <

 0.
01

Fr
eq

ue
nc

y 
of

 e
xp

os
ur

e 
to

 h
om

e 
le

ar
ni

ng
 e

nv
i-

ro
nm

en
t e

le
m

en
t

H
om

e 
le

ar
ni

ng
 e

nv
iro

nm
en

t i
nd

ex
 c

oe
ffi

ci
en

t (
95

%
 C

I)

B
el

ow
 p

ov
er

ty
 li

ne
A

bo
ve

 p
ov

er
ty

 li
ne

A
ll

U
na

dj
us

te
d

A
dj

us
te

da
U

na
dj

us
te

d
A

dj
us

te
da

U
na

dj
us

te
d

A
dj

us
te

db

Re
ad

in
g 

to
 th

e 
ch

ild
 

(n
 =

 28
4)

– 
1.

37
2

(–
 1

.8
83

, –
 0

.8
63

)*
*

– 
1.

28
9

(–
 1

.8
94

, –
 0

.6
84

)*
*

– 
1.

04
8

(–
 1

.4
08

, –
 0

.6
88

)*
*

– 
0.

97
6

(–
 1

.4
08

, –
 0

.5
44

)*
*

– 
1.

28
7

(–
 1

.5
80

, –
 0

.9
94

)*
*

– 
1.

03
0

(–
 1

.3
79

, –
 0

.6
81

)*
*

V
is

iti
ng

 a
 li

br
ar

y 
(n

 =
 28

4)
– 

0.
56

4
(–

 0
.9

78
, –

 1
.4

90
)*

*
– 

0.
54

0
(–

 0
.1

05
, –

 0
.0

29
)*

– 
0.

16
3

(–
 0

.4
08

, 0
.0

80
)

– 
0.

12
5

(–
 0

.4
14

, 0
.1

62
)

– 
0.

36
5

(–
 0

.5
76

, –
 0

.1
54

)*
*

– 
0.

19
3

(–
 0

.4
44

, 0
.0

57
)

Te
ac

hi
ng

 d
an

ce
/s

po
rt 

or
 o

th
er

 p
hy

si
ca

l 
ac

tiv
ity

 (n
 =

 28
4)

0.
17

0
(–

 0
.2

89
, 0

.6
30

)
0.

10
0

(–
 0

.4
15

, 0
.6

14
)

– 
0.

02
2

(–
 0

.3
46

, 0
.3

03
)

0.
59

0
(–

 0
.3

12
, 0

.4
30

)
0.

06
8

(–
 0

.2
03

, 0
.3

39
)

0.
06

1
(–

 0
.2

33
, 0

.3
56

)

Te
ac

hi
ng

 le
tte

rs
 

(n
 =

 28
2)

– 
0.

41
9

(–
 0

.9
19

, 0
.0

79
)

– 
0.

43
8

(–
 0

.9
50

, 0
.0

74
)

– 
0.

28
9

(–
 0

.5
79

, 0
.0

01
)

– 
0.

21
6

(–
 0

.5
49

, 0
.1

17
)

– 
0.

38
3

(–
 0

.6
46

, –
 0

.1
20

)*
*

– 
0.

22
6

(–
 0

.5
08

, 0
.0

55
)

Te
ac

hi
ng

 th
e 

al
ph

ab
et

 
(n

 =
 28

1)
– 

0.
30

5
(–

 0
.8

03
, 0

.1
93

)
– 

0.
34

3
(–

 0
.8

65
, 0

.1
78

)
– 

0.
41

5
(–

 0
.7

25
, –

 0
.1

05
)*

*
– 

0.
40

8
(–

 0
.7

69
, –

 0
.0

48
)*

– 
0.

27
9

(–
 0

.5
52

, –
 0

.0
06

)*
– 

0.
34

6
(–

 0
.6

36
, –

 0
.0

56
)*

Te
ac

hi
ng

 n
um

be
rs

/ 
co

un
tin

g 
(n

 =
 28

3)
– 

0.
50

1
(–

 0
.9

73
, –

 0
.0

28
)*

– 
0.

60
5

(–
 1

.1
02

, 0
.1

08
)*

– 
0.

09
0

(–
 0

.3
83

, 0
.2

02
)

– 
0.

06
2

(–
 0

.3
95

, 0
.2

71
)

– 
0.

17
0

(–
 0

.4
29

, 0
.0

90
)

– 
0.

23
7

(–
 0

.5
14

, 0
.0

40
)

Te
ac

hi
ng

 so
ng

s, 
po

em
s o

r n
ur

se
ry

 
rh

ym
es

 (n
 =

 28
4)

– 
0.

64
5

(–
 1

.0
72

, –
 0

.2
19

)*
*

– 
0.

63
5

(–
 1

.0
88

, –
 0

.1
82

)*
*

– 
0.

09
3

(–
 0

.3
76

, 0
.1

90
)

– 
0.

03
2

(–
 0

.3
52

, 0
.2

88
)

– 
0.

13
2

(–
 0

.3
76

, 0
.1

11
)

– 
0.

24
1

(–
 0

.5
04

, 0
.2

15
)

Pa
in

tin
g/

 d
ra

w
in

g 
(n

 =
 28

3)
– 

0.
30

7
(–

 0
.7

76
, 0

.1
61

)
– 

0.
46

1
(–

 0
.9

74
, 0

.0
51

)
0.

05
4

(–
 0

.2
27

, 0
.3

36
)

0.
09

3
(–

 0
.2

30
, 0

.4
15

)
0.

70
3

(–
 0

.1
84

, 0
.3

25
)

– 
0.

10
2

(–
 0

.3
72

, 0
.1

69
)



250 The Journal of Primary Prevention (2021) 42:239–256

1 3

Discussion

In this study, we examined the relationships between aspects of HLE and child 
weight status, and between HLE and child dietary intake, using a sample of chil-
dren from disadvantaged populations in NSW and ACT, Australia. We hypothesised 
that engagement in intellectually stimulating activities in the home environment, 
measured by an overall composite HLE index, would be inversely associated with 
BMI and overweight/obesity, positively associated with healthy eating behaviors, 
and inversely associated with the frequency of consumption of energy-dense discre-
tionary foods. The results of the study did not support the hypothesis that the HLE 
would be inversely associated with BMI and overweight/obesity. We did however 
find a significant inverse association between the HLE and frequency of discretion-
ary food consumption and sugary drink consumption. We found no significant rela-
tionship either between the HLE and number of dietary guidelines met, or meeting 
fruit and vegetable guidelines. When considering the specific elements of the HLE, 
we found an inverse association between discretionary food intake and the follow-
ing elements: reading to the child in both the lower- and higher-income sub-groups; 
and teaching the alphabet for those in the higher income sub-group. In lower-income 
families only, we found an inverse association between discretionary food intake and 
visiting a library, teaching numbers or counting, and teaching songs, poems or nurs-
ery rhymes. There has been limited research in this field and most studies conducted 
that have explored HLE relationships have assessed only BMI/weight status or food 
intake, not both.

Similar to our study, Pieper et al. (2011) found associations between food intake 
and both HLE index and reading. However, significant aspects of food intake were 
different between the two studies, insofar as our study found an inverse association 
between HLE index and discretionary food intake, whereas Pieper et al. (2011) found 
no associations between HLE and similar factors such as fast food intake and soft 
drink intake. Further, the Pieper study found associations between HLE and both 
fruit and vegetable intake, whereas we found no such associations. There were sev-
eral differences between the two studies, so comparisons should be made cautiously. 
Firstly, the Pieper study included only children from lower-income families, whereas 
while we conducted our study within lower-income communities, we included chil-
dren from both lower- and higher-income families. The HLE tool used by Pieper and 
colleagues assessed some items that were similar to the tool we used (frequency of 
teaching letters, words or numbers, visiting a library, and playing music or singing 
songs). However, our tool also assessed teaching dance, sport or physical activities, 
and painting/drawing. The tool we used also included reading in its combined index 
and we also considered it separately, whereas the tool used by Pieper considered this 
element only separately. The dietary intake tools used in the studies also had some 
similarities and differences. While both tools assessed fruit and vegetable intake, 
the tool used by Pieper assessed only frequency of soft drink and fast food intake, 
while ours assessed frequency of discretionary food intake through a score compris-
ing multiple items (takeaway or fast food; sugary cereals; potato chips or other salty 
snacks; sweets; cakes, doughnuts, sweet cookies, or muffins; and sugary drinks).
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In regard to HLE and weight status, a cross-sectional study by Garasky et  al. 
(2009) found lack of cognitive stimulation was associated with overweight/obesity. 
Although there is a lack of longitudinal studies in this area, most have reported a sig-
nificant inverse relationship between baseline cognitive score (Strauss et al., 1999), 
cognitive elements (Avula et  al., 2011), or HLE score (Lumeng et  al., 2005) and 
weight status at follow-up, with the exception of the most recent study by den Bosch 
et al. (2017), who found no relationship. Den Bosch and colleagues did, however, 
report that a cognitively stimulating home environment was associated with a lower 
level of junk food intake at follow-up. While some of these studies have included 
children in the preschool age-group (den Bosch et al., 2017; Strauss et  al., 1999), 
others have been conducted with older children (Avula et al., 2011; Lumeng et al., 
2005), and some have focussed primarily on children from lower-income families 
(den Bosch et al., 2017). Despite the emphasis on income levels, the effect of ele-
ments within HLE on later weight status may not be due to socioeconomic status 
as studies with lower- and higher-income families have demonstrated (Avula et al., 
2011; Strauss & Knight, 1999). Although we did not observe a significant relation-
ship between HLE and weight status in children from lower- or higher-income fami-
lies, we did find a significant relationship between reading to the child and discre-
tionary food intake in children from both lower- and higher-income families, which 
also suggests that this relationship is not just attributable to income level. There 
were, however, some relationships observed which were significant only in children 
from lower-income families. Although the reason for these differences is unclear, 
previous research has indicated that  there is greater availability  of  discretionary 
foods in lower-income households (Ding et al., 2012; Ranjit et al., 2015). Therefore, 
HLE may play a more protective role in lower-income households, whereby engage-
ment in learning activities may limit exposure to these foods. Engaging in learning 
activities may displace other activities, such as TV viewing which is associated with 
excess consumption of discretionary foods (Zhang et al., 2016).

Our sample was broadly representative of the Australian population is regard 
to the proportion of children who were in the overweight and obese catego-
ries. Our sample of 3- to 6-year-old children consisted of 17% in the overweight 
and obese ranges combined, comparable to national statistics of 15% in children 
aged 2–3 years, and 17% in children aged 5–7 years (Australian Bureau of Statis-
tics, 2018). The fact that we found no significant associations between overweight/
obesity and aspects of HLE may be due to the cross-sectional design of the study 
and the young age of participants compared to other studies. It is plausible that the 
observed unhealthy behaviors had not yet made an impact on the weight status of 
these children. Given that there were significant relationships between elements 
of HLE and discretionary food and drink intake, it is likely that relationships may 
develop between HLE and weight status at a future point in time. Other possible rea-
sons why we found no significant relationship between HLE and weight status may 
be the modest size of our study sample, which was considerably smaller than some 
other studies, and our use of slightly different measures to assess HLE.

It appears that the home environment has a critical role to play in the develop-
ment of healthy behaviors, which is likely due to a complex interplay of factors. 
While we focused on the impact of HLE on child weight status and dietary intake, 
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it is probable that other factors within the home environment play a key role in 
this relationship. As previous studies have indicated, in addition to HLE/cogni-
tive stimulation, other factors such as parental warmth, setting screen-time lim-
its and sleep schedules (Avula et al., 2011), family stress and emotional support 
(Garasky et  al., 2009), have all been associated with overweight and/or dietary 
intake. Therefore, there is likely to be an interplay of various factors contribut-
ing to these associations. A home environment where positive parenting practices 
and strategies are implemented, where parents demonstrate warmth and spend 
time with their child can provide an opportunity for children to be emotionally 
secure, self-regulate behavior, and maybe, less likely to exhibit emotional eating 
practices (Avula et al., 2011). Boredom and time spent watching TV have been 
associated with obesity through displacement of sleep and exposure to unhealthy 
food advertising (Jochem, Schmid, & Leitzman, 2018; Zhang et al., 2016); both 
circumstances can possibly be alleviated when parents spend time with their chil-
dren reading and participating in other cognitively-stimulating activities.

Despite being conducted prior to the COVID-19 pandemic, our study has cur-
rent relevance. Worldwide, the pandemic has led to repeated lockdowns and to a 
reduction in the availability of care outside the home. As a direct result, the home 
learning environment has become even more important. In alignment with the 
results of this study, the home learning environment is now more than ever a criti-
cal environment for children’s health and wellbeing. Regardless of the pandemic, 
it continues to be important that the quality of the home learning environment be 
optimised to further improve children’s outcomes.

Our study has some limitations. Given its cross-sectional nature, we cannot 
draw conclusions regarding causality, nor were we able to determine how these 
outcomes change over time. As variables were assessed at just one point in time, 
our results may be unstable as there can be rapid changes in height, weight, and 
lifestyle habits in this age group. The response rate to our parent questionnaire 
was quite modest (39%). Although we used previously validated parent-reported 
questionnaires, some were modified, and as with many other similar studies, it is 
possible that parent’s responses may have been impacted by a social desirability 
bias. Therefore they may have over-reported positive aspects of HLE (Chun-Li 
et al., 2011) and failed to fully report dietary intake (Gemming, Jiang, Swinburn, 
Utter, & Mhurchu et al., 2014; Poslusna, Ruprich, De Vries, Jakubikova, & Van’t 
Veer, 2009).

Although it is difficult to compare our study with the results of previous research, 
our findings make an important contribution to the knowledge base regarding the 
critical importance of the home environment for developing healthy behaviors for 
children’s wellbeing. There are a multitude of variables within the home environ-
ment that potentially influence dietary intake and child weight status, and those rela-
tionships are likely due to an interplay of many factors. Our study also adds weight 
to previous research that has demonstrated that some HLE relationships exist across 
all income groups, indicating that they are not just a consequence of socioeconomic 
status. While this area of research clearly requires further study, the cumulative find-
ings from our study, in conjunction with those we reviewed, suggest that improving 
HLE may be of benefit in promoting healthy eating behaviors and/or healthy weight 
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in children. In addition to the home learning environment and dietary intake vari-
ables, we recommend that future studies investigate a combination of interrelated 
factors such as availability of healthy foods, local food environment, food security, 
availability of physical activity resources, stress, family dynamics, living standards, 
parent warmth, limit setting, and ethnicity and culture. Furthermore, longitudinal 
studies would greatly assist in determining causality and the effects changes in these 
factors over time might have on the wellbeing of children.

Conclusion

Further research is needed on relationships between HLE/cognitive stimulation and 
overweight/obesity and dietary intake in children, as well as how broader home 
environment factors may influence these relationships. Our study provides interest-
ing insights into relationships between HLE and dietary intake in children from both 
lower- and higher-income families and makes an important contribution to the lit-
erature in this area. The findings of this and prior studies should be of interest to 
early childhood clinicians and educators and may inform the advice and encourage-
ment they provide to parents regarding the importance of engaging in home learning 
activities. Further, there may be potential in exploring intervention approaches to 
improve HLE as an indirect strategy to improve eating behaviors in children. We 
recommend that future studies investigate strategies to successfully improve parent 
engagement in home learning activities with their young children.
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