BMJ Open

BM) Open

Association between childcare educators’ practices and
preschoolers’ physical activity and dietary intake

Journal:

BMJ Open

Manuscript ID

bmjopen-2016-013657

Article Type:

Research

Date Submitted by the Author:

28-Jul-2016

Complete List of Authors:

Ward, Stephanie; Université de Sherbrooke, Faculty of Medecine and
Health Sciences

Bélanger, Mathieu; Université de Sherbrooke, Department of Family
Medicine

Donovan, Denise; Université de Sherbrooke, Department Community
Health Sciences

Vatanparast, Hassan; University of Saskatchewan, School of Public Health
Muhajarine, Nazeem; University of Saskatchewan, Department of
Community Health and Epidemiology

Engler-Stringer, Rachel; University of Saskatchewan, Department of
Community Health and Epidemiology

Leis, Anne; University of Saskatchewan, Department of Community Health
and Epidemiology

Humbert, M. Louise; University of Saskatchewan, College of Kinesiology
Carrier, Natalie; Université de Moncton, Ecole des sciences des aliments,
de nutrition et d’études familiales

<b>Primary Subject
Heading</b>:

Public health

Secondary Subject Heading:

Sports and exercise medicine, Paediatrics, Nutrition and metabolism

Keywords:

physical activity, dietary intake, preschool children, childcare educator,
childcare center

ARONE"

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

yBuAdoo Ag paloaloid 1senb Ag 20z ‘0T I4dy uo /wod g uadolwq//:dny woij papeojumoq “LT0Z ABIA OE UO LGIET0-9T0Z-Uuadolwag/9eTT 0T St paysiignd 1sui :uado CINg


http://bmjopen.bmj.com/

Page 1 of 32

©CoO~NOUITA,WNPE

10

11

12

13

14

15

16

17

BMJ Open

Association between childcare educators’ practices and preschoolers’ physical activity and

dietary intake

Stéphanie Ward, MSc, RD (corresponding author)

Faculty of Medicine and Health Sciences, Université de Sherbrooke

Centre de formation médicale du Nouveau-Brunswick

Moncton, NB, Canada

Tel: 1-506-863-2273

Fax: 1-506-863-2284

E-mail: Stephanie.Ann.Ward@usherbrooke.ca

Mathieu Bélanger, PhD

Department of Family Medicine, Université de Sherbrooke

Centre de formation médicale du Nouveau-Brunswick

Moncton, NB, Canada

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

yBuAdod Ag palosloid 1senb Ag 20z ‘0T Mdy uo /wod g uadolwq//:dny woij papeojumoq “LT0Z ABIA OE UO LG9ET0-9T0Z-Uadolwag/9eTT 0T St paysiignd 1sui :uado CINg


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

BMJ Open

Denise Donovan, MD, MPH

Department of Community Health Sciences, Université de Sherbrooke

Centre de formation médicale du Nouveau-Brunswick

Moncton, NB, Canada

Hassan Vatanparast, PhD

School of Public Health, University of Saskatchewan

Saskatoon, SK

Muhajarine N, PhD

Department of Community Health and Epidemiology, University of Saskatchewan

Saskatoon, SK, Canada

Rachel Engler-Stringer, PhD

Department of Community Health and Epidemiology, University of Saskatchewan

Saskatoon, SK, Canada

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 2 of 32

yBuAdod Ag palosloid 1senb Ag 20z ‘0T Mdy uo /wod g uadolwq//:dny woij papeojumoq “LT0Z ABIA OE UO LG9ET0-9T0Z-Uadolwag/9eTT 0T St paysiignd 1sui :uado CINg


http://bmjopen.bmj.com/

Page 3 of 32

©CoO~NOUITA,WNPE

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

BMJ Open

Leis A, PhD
Department of Community Health and Epidemiology, University of Saskatchewan

Saskatoon, SK, Canada

M. Louise Humbert, PhD

College of Kinesiology, University of Saskatchewan

Saskatoon, SK, Canada

Carrier N, PhD

Ecole des sciences des aliments, de nutrition et d’études familiales, Université de Moncton

Moncton, NB, Canada

Keywords: physical activity, dietary intake, preschool children, childcare educator, childcare

center

Word count: 3002

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

ybuAdoo Ag pajoalold 1senb Ag 20z ‘0T |Hdy uo /wod fwg-uadolway/:dny wois pspeojumod "2 T0Z ABIA OE UO /S9ET0-9T0Z-uadolwa/oeTT 0T Se paysiignd 1s1y :uado NG


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

BMJ Open

ABSTRACT

INTRODUCTION: Childcare educators may be role models for healthy eating and physical
activity (PA) behaviors among young children. This study aimed to identify which childcare

educators’ practices are associated with preschoolers’ dietary intake and PA levels.

METHODS: This cross-sectional analysis included 723 preschoolers from 50 randomly-selected
childcare centers in two Canadian provinces. All data were collected in the fall of 2013 and 2014
and analysed in the fall of 2015. PA was assessed using Actical accelerometers during childcare
hours for five consecutive days. Children’s dietary intake was measured at lunch on two
consecutive days using weighed plate waste and digital photography. Childcare educators’
practices were assessed by direct observation over the course of two days, using the NAP SACC
assessment tool. Associations between practices and preschoolers’ PA and dietary intake were

examined using multilevel linear regressions.

RESULTS: Overall, children ate more sugar (p=0.026) when educators modeled healthy eating,
and they consumed fewer calories (p=0.026) and fibre (p=0.044) when children were educated
on nutrition. Children also ate less fat (p=0.049) when educators did not use food as rewards.

None of the educators’ PA practices were associated with children’s participation in PA.

CONCLUSIONS: Modeling healthy eating, providing nutrition education and not using food as

rewards are associated with children’s dietary intake at lunch in childcare centers, highlighting

the role that educators play in shaping preschoolers’ eating behaviors. Although PA practices
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75  where not associated with children’s PA levels, there is a need to reduce sedentary time in

76  childcare centers.
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ARTICLE SUMMARY

Strengths and limitations of this study

This study included a diversity of childcare centers in terms of geographical location,
language spoken and socioeconomic status, which were randomly selected across two
Canadian provinces.

Objective methods were used for assessing dietary intake and physical activity of
preschoolers in childcare centers, and direct observation was used to measure childcare
educator practices.

Dietary intake was assessed at lunch on two consecutive days, which may not have been
enough to represent preschoolers’ usual intake.

The presence of research assistants may have influenced childcare educators’ practices

and children’s behaviors.
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INTRODUCTION

Childhood obesity is currently a great public health challenge.' Primary prevention and treatment
strategies for obesity in children include reducing energy and increasing physical activity (PA)
levels.” The theory of observational learning * suggests that children’s behaviors can be
influenced by individuals who are part of their social environment. Specifically, the theory
proposes that individuals’ eating behaviors and PA can be shaped by observing and imitating
others.* Over 80% of preschoolers (aged 2 to 5) living in developed countries receive formal
childcare outside their home.” Preschoolers spend an average of approximately 30 hours a week
in childcare centers.®’” Therefore childcare educators are potentially key actors for promoting

healthy eating and PA behaviors in young children.®

Childcare centers may help shape children’s eating behaviors and PA.”'" One systematic review
reported that healthy eating interventions in childcare centers seem to have a positive influence
on children’s consumption of vegetables and fruit, and to improve their nutrition-related
knowledge.” Another reported that limiting the number of children playing at one time, using
ground markings and equipment, and focusing on goal setting or reinforcement were effective
PA interventions.'® A recent systematic review suggested that childcare educators may be
positive role models for healthy eating behaviors and PA in preschoolers, but which childcare
educator practices influence children’s eating behaviors and PA is still unclear.!’ Therefore, to

train childcare educators as effective role models, the evidence base must be improved.
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In light of the existing literature and theory, we hypothesize that specific practices of childcare
educators can positively influence healthy behaviors for preschoolers. This cross-sectional study

aimed to identify the practices associated with preschoolers’ dietary intake and PA levels.

METHODS
Study sample

Baseline data from the first and second year (2013-2014 and 2014-2015) of the Healthy Start —
Départ Santé¢ (HSDS) study were used for this cross-sectional analysis. HSDS is a cluster-
randomised controlled trial conducted in the provinces of Saskatchewan and New Brunswick,
Canada. It was designed to assess the effectiveness of an intervention promoting healthy eating
and PA in childcare centers.'? Childcare centers were selected from governmental registries of all
licensed childcare centers in both provinces. Inclusion criteria for the HSDS study included not
having received a nutrition or PA intervention in the past, offering a preschool program, offering
lunch and, for practical purposes, having a minimum of 20 full-time preschoolers. Childcare
centers that met eligibility criteria were stratified by geographical location (rural or urban) and
by the language of their school district (Anglophone or Francophone), and were then randomly
selected. All parents or guardians of participating children provided signed informed consent.
The HSDS study received approval from the Centre Hospitalier de I’Université de Sherbrooke,

the University of Saskatchewan and Health Canada ethics review boards.
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Physical activity and sedentary behavior

PA was assessed using Actical accelerometers (Philips Respironics, Oregon)."> Compared to
other accelerometers, the Actical has higher intra- and inter-instrument reliability '* and
correlates at r=0.89 with directly measured oxygen consumption in preschoolers.'® Children
wore the accelerometer during childcare hours for five consecutive weekdays. Childcare
educators were instructed the use of the accelerometers and were asked to put them on the

children on arrival at the childcare center, and remove it before leaving.

Accelerometer data were recorded in 15 second epochs to measure time spent in PA and
sedentary behavior according to predetermined thresholds validated in preschoolers."
Specifically, accelerometer counts of less than 25 counts per epoch indicate sedentary behavior,
counts between 25 and 714 per epoch indicate light intensity PA time,'> while countes of 715
counts or more per epoch indicate moderate to vigorous PA."”> All data were used to determine
the minimum number of valid days and hours to consider using a statistical method described by
Rich et al.'® Specifically, the Spearman-Brown formula and the intraclass correlation coefficient
were used to calculate the reliability coefficients () of the mean daily counts/minute '® and
compare results among children who met wear times between one to ten hours (based on typical
childcare hours of 7:30 am to 5:30pm), and wear days between one to five (Monday to Friday).'°
Results demonstrated that using a minimum of two hours of wear time per day on four
consecutive days provided acceptable reliability coefficients (7= 0.79) while maximizing sample
size, and was therefore set as the minimal wear time criteria to be included in the analyses. All

children’s PA data was then standardized to an eight hour period to control for within and
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between participant wear-time variation.'” Raw accelerometer data were cleaned and managed

using SAS codes adapted for this study. '*

Dietary intake

Children’s intake of vegetables and fruit, fibre, sugar, fat and sodium was measured at lunch on
two consecutive days with weighed plate waste and digital photography. The weighed plate

19-21

waste method has been extensively used in studies conducted on school-aged children and

22,23

has been shown to be a precise measurement of dietary intake.””"” Foods were weighed and a

picture taken before and after each serving. The difference in weight between the initial serving

and the leftovers was used to calculate each child’s food intake.?>?

The pictures were used to
validate the data collected from weighing, identify the type of the foods served, and estimate the
quantity of each food item left on the plate. Recipes were obtained and used to assess the
nutritional content of the foods served by using nutritional analysis software (Food Processor,

version 10.10.00) from which estimated intakes of fruit, fibre, sugar, fat and sodium were

derived.

Childcare educators’ practices

Two trained research assistants observed educators’ practices over the course of the two data
collection days using 19 of the items of the Nutrition and Physical Activity Self Assessment of
Child Care (NAP SACC). Each research assistant recorded their general observations

independently and compared their observations at the end of the second day. Research assistants
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showed excellent inter-rater reliability (Cohen’s kappa =0.942, p<0.001). Three nutrition experts
categorised the nutrition practices items (13 items) into 5: modeling (3 items, e.g. “When in
classrooms during meal or snack times, teachers and staff eat and drink the same foods and
beverages as children”), nutrition education (2 items, e.g. “Teachers talk with children informally
about healthy eating”), satiety recognition (4 items, e.g. “When children request seconds,
teachers ask them if they are still hungry before serving more food”), verbal encouragement (3
items e.g. “Teachers praise children for trying new or less preferred foods”), and the use of food
as rewards (1 item e.g. “Teachers use food to calm upset children or encourage appropriate

behavior™).

Three experts in PA categorised the PA practices items (6 items) into two: informal promotion of
PA (3 items, e.g. “Teachers incorporate PA into classroom routines and transitions”), which was
defined as practices that stemmed from educators’ own values or beliefs regarding PA, and
formal promotion of PA (3 items, e.g. “Teachers offer portable play equipment to preschool
children and toddlers during indoor free play time”), which are practices that are embedded in the
childcare centers’ daily routine or policies. Each item was scored on a scale ranging from 0 to 3
where 0 represented the practice less likely conducive to healthy behaviors and 3 represented the
most favourable practice. The sum of the items in each of the 7 categories provided a score for
that practice at the childcare center level and an overall nutrition and PA practices score was

calculated.
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12
Statistical analyses

Statistical analyses were conducted in the fall of 2015 using R, version 3.1.1. Normality tests
were used to determine the distribution of each outcome variable. To transform the outcomes
into approximately normal distributions, logarithmic transformations for fibre, sugar, MVPA and
sedentary time were undertaken, and square root transformations were used for calories, fat,
sodium, as well as fruit and vegetables (with and without potatoes). Multilevel linear regressions
were used to evaluate the association between nutrition practices of educators and dietary intake
of children, and the association between PA practices of educators and children’s time spent in
total PA, moderate to vigorous intensity PA, light intensity PA and sedentary activity. These
analyses were adjusted for province (New Brunswick or Saskatchewan), rurality, number of
children in the childcare center, and socioeconomic status of the region (based on total income of
persons aged 15 years and older living in private households) which was obtained from data
from the 2011 National Household Survey.** According to publicly available geospatial
information from the Community Information Database, 2006, 23 childcare centers were defined
as urban if they were in census metropolitan areas (CMAs), census agglomerations (CAs) or
strong metropolitan influenced zone (MIZ). They were defined as rural if they had moderate,

weak or no MIZ.

RESULTS

A total of 51 childcare centers were recruited in the first two years of the study. All 1208

preschoolers attending these childcare centers were eligible to participate and 730 (60.4%) were

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 12 of 32

yBuAdod Ag palosloid 1senb Ag 20z ‘0T Mdy uo /wod g uadolwq//:dny woij papeojumoq “LT0Z ABIA OE UO LG9ET0-9T0Z-Uadolwag/9eTT 0T St paysiignd 1sui :uado CINg


http://bmjopen.bmj.com/

Page 13 of 32

©CoO~NOUTA,WNPE

213

214

215

216

217

218

219

220

221

222

223

224

225

BMJ Open

13

recruited. For practical reasons, childcare educator practices were not assessed in one center.

Therefore, practices from 50 centers were used for these analyses, with a total of 723 children.

The average age (standard deviation) of the 723 children eligible for these analyses was 4.0 (0.7)
years and 52% were boys (Table 1). On average, the 436 children for whom dietary data were
available at the time of these analyses had low fruit and vegetables (64.1g/day) and fibre
(2.7g/day), and high sugar (13.7g/day) and sodium (487.4mg/day) intakes. For the total of 624
children providing valid accelerometer data, 64% of their time in childcare centers was spent in

sedentary activities (306.7 min/day).

On average, childcare centers were awarded approximately half of the possible points for each of
the nutrition and PA practices, although food rewards were used in only 2 of the 50 centers. The

variance in scores was slightly greater for the PA practices than for the nutrition practices.

Table 1. Characteristics of study participants n= 723

N %

Sex

Boys 378 52.3

Girls 345 47.7
BMI

Underweight 79 12.2

Healthy weight 474 73.0

Overweight 73 11.3

Obese 23 3.5
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Socioeconomic status

Low (less than $50 000) 135 18.7

Medium ($50 000 - $79 999) 248 343

High ($80 000 and over) 340 47.0
School district

Anglophone 401 55.5

Francophone 322 44.5
Rurality

Rural 244 33.8

Urban 479 66.3

Mean (SD) 95% CI

Age (years) 4.0 (0.7) 4.0,4.1
BMI (kg/m”) 20.2 (3.7) 20.0, 20.5
Dietary intake per lunch n=436

Vegetables/Fruit (g) 64.1 (48.5) 59.6, 68.7

Vegetables/Fruit (g) *no potato 42.9 (38.3) 39.3, 46.5

Calories (kcal) 288.2 (125.7) 276.4,300.0

Fibre (g) 2.7(1.4) 25,28

Sugar (g) 13.7 (12.0) 12.6, 14.8

Fat (g) 8.8 (4.4) 8.4,9.2

Sodium (mg) 487.4 (292.2) 459.8,514.9
Physical activity per day n=624

Total PA (min) 171.9 (55.6) 167.5,176.2

MVPA (min) 11.1 (15.8) 99,123

LPA (min) 162.2 (53.6) 158.1, 166.4

Sedentary time (min) 306.7 (59.4) 302.0,311.3
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Childcare educator practices1
Modeling (0-9 pts)

Nutrition education (0-6 pts)

©CoO~NOUTA,WNPE

10 Satiety recognition (0-12 pts)
12 Verbal encouragement (0-9 pts)
14 No use of food as rewards (0-3 pts)

16 Overall nutrition practices (39 pts)

20 Informal PA promotion (0-9 pts)
22 Formal PA promotion (0-9 pts)

24 Overall PA practices (0-18 pts)

4.9 (1.4)
1.9 (1.5)
5.1(1.8)
3.2(1.8)
2.8(0.5)
17.8 (4.0)

4.6 (2.6)
6.2 (2.1)
10.8 (4.1)

4.7,5.0
1.7,2.0
4.9,5.2
3.0,3.3
2.8,2.9
17.5,18.2

44,438
6.0, 6.4
10.5,11.1

26 "'High scores indicate healthier practices.

28 226

31 227  Modeling, nutrition education and not using food rewards were associated with the children’s

34 228  intake in one or more nutrients (Table 2). Modeling was positively associated with the intake of

36 229  sugar, while nutrition education was negatively associated with the intake of calories and fibre.

38 230  To put this in context, children under the supervision of educators who obtained 5 points for

41 231  modeling consumed an average of 19g of sugar, versus an average of 33g among children

43 232 supervised by educators who obtained 9 points (exp((log(Average sugar consumption +1) +

45 933 (Educator score for modeling*[ [Table 2])-1) = Intake in sugar). In addition, children would

48 234  consume an average of 223 kcals when educators obtained 3 points for nutrition education,

50 235  versus 167 kcals when educators obtained 6 points. Not using food rewards was negatively

55 237  associated with children’s intake of nutrients nor vegetables and fruit. None of the PA practices

236  associated with intake in fat, however satiety recognition and verbal encouragement were not

57 238  were associated with total time spent in PA, MVPA, LPA or sedentary activity (Table 3).
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Table 2. Multilevel linear regression derived estimates of the association between educators’ practices and children’s dietary intake

Educator Vegetables and
... Vegetables and e . . 1 . 2 2 1 . 1

nutrition fruit ( )1 fruit without Calories (kcal) Fibre (g) Sugar (g) Fat (g) Sodium (mg)

practices g potatoes (g) !

©CoO~NOUITA,WNPE

11 Estimate | p-value |Estimate| p-value |Estimate| p-value | Estimate| p-value | Estimate| p-value |Estimate| p-value |Estimate | p-value

13|Modeling 0.206 0.438 0.032 | 0.899 0.605 0.064 0.063 0.083 0.132 0.026 0.067 0.310 0.424 | 0.527

15/Nutrition -0.196 0.435 -0.119 0.623 -0.675 0.026 -0.068 0.044 -0.084 0.143 -0.095 0.123 -0.975 | 0.117
17 education

18
-'213 Satiety 0.023 0.913 0.004 0.986 | -0.036 | 0.894 0.011 0.715 0.013 0.792 | -0.007 | 0.900 0.091 | 0.865
21
22
23
24| Verbal 0.244 0.229 0.020 0.918 -0.144 | 0.577 0.015 0.596 0.027 0.564 | -0.032 | 0.532 | -0.769 | 0.129
25|encouragement
26
% Not using food | -0.023 | 0.977 0.596 0.437 | -1.117 | 0.265 | -0.023 | 0.834 | -0.078 | 0.678 | -0.379 | 0.049 | -0.204 | 0.921
og[rewards
30
31|Overall 0.047 0.593 0.000 0.995 | -0.061 | 0.579 0.003 0.816 0.011 0.606 | -0.013 | 0.538 | -0.200 | 0.362
32/nutrition
33 .
34 |practices
35 T 2
36 Estimates are adjusted for province, rurality, SES and daycare size. Boldface indicates statistical significance (p<<0.05). " Square root-transformed variables;

g; Log-transformed variables.
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Table 3. Multilevel linear regression derived estimates of the association between educators’ practices and children’s physical activity

Educator | |
. MVPA . . ¢ tivi .
physical activity Total PA (min) A% (min) LPA (min) Sedentary activity (min)

promotion

©CoO~NOUTA,WNPE

10 | practices Estimate p-value Estimate p-value Estimate p-value Estimate p-value

12 | Formal PA -0.382 0.846 -0.024 0.311 0.280 0.879 0.002 0.806
promotion

16 | Informal PA -0.748 0.706 0.004 0.854 -0.524 0.777 0.003 0.665
17 | promotion

19 1 Overall PA -0.388 0.738 -0.007 0.622 -0.082 0.939 0.001 0.691
21 | practices

23 Estimates are adjusted for province, rurality, SES and daycare size. Boldface indicates statistical significance (p<0.05). ' Log-transformed
variables.
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DISCUSSION

Our results demonstrate that educators’ modeling, nutrition education and not using food as
rewards are associated with children’s dietary intake at lunch in childcare centers. However, the
benefits of these practices may largely depend on what the childcare center offers. This study
highlights the importance of educators, but also of childcare centers as a whole, in promoting
healthy eating among preschoolers. However, our results did not suggest that educators influence

PA-related behaviors of children under their care.

Educators’ nutrition practices and children’s dietary intake

When educators enthusiastically ate or drank the same foods and beverages as the children, and
did not consume unhealthy foods or beverages in front of the children, preschoolers ate greater
amounts of sugar. This is in line with a study that found that children’s intake and acceptance of
food increased when educators enthusiastically modeled healthy eating.”® Our study’s findings
probably reflects the nutritional composition of the foods served in the childcare centers. For
example, we observed that high-sugar containing foods, such as cookies, pastries and fruit juices,
were commonly served, which is similar to previous studies that have reported that children

27.28 Thus, in order for

attending childcare centers consume excess amounts of added sugars.
modeling to be effective at promoting healthy eating, it is essential for childcare centers to offer

nutritious foods.

The more nutrition education practices were demonstrated, such as planning nutrition-related

activities and talking informally to children about food and healthy eating, the less children ate
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calories and fibre. The type of nutritional information shared and the sources of this information
are likely to be magazines, books, and the Internet as Canadians use these most frequently for
nutrition information.”” These sources often present erroneous, misleading and conflicting
nutrition information. Furthermore, it has been reported that childcare educators believe they
have to control what and how much children should eat in order to prevent childhood obesity.*
If such beliefs are taught to children, preschoolers may also feel the need to restrict their own
food intake. Providing evidence-based nutrition education could represent a promising avenue

for healthy eating promotion among preschoolers.

In our study, not using food as rewards was negatively associated with fat intake. Previous
studies have found that using a special desert as a reward *', or combining positive reinforcement
and a tangible reward (i.e. sticker),”> were effective ways of increasing children’s intake in fruit
or vegetables. It is possible that food or non-food rewards act as extrinsic motivation for children
to eat. If this extrinsic motivation is absent, children may be less inclined to eat, thus explaining
our findings. However, studies have shown that offering a desirable food as a reward for eating
another has been linked to an enhanced preference for the food used as a reward, while the
preference for the distasteful food decreases.**~* Therefore, it has been suggested that verbal

rewards should be used rather than tangible rewards.*”

Previous studies have found that verbal encouragement®'*

and encouraging preschoolers to eat
healthy foods while allowing them to make their own food choices,*® increased their

consumption of fruit and vegetables. Although multivariate analyses showed that verbal
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encouragement was positively associated with children’s intake in fibre and sugar, fruit and
vegetables and negatively associated with their intake in sodium, these associations were no
longer statistically significant when clustering was accounted for in the multilevel models.
Similarly, satiety recognition practices were negatively associated with children’s intake in
calories and sodium in the multivariate analyses, but were no longer statistically significant in

the multilevel regression analyses.

Educators’ physical activity promoting practices and children’s physical activity levels

Our study found no association between educators’ PA practices and children’s PA level.
Results from previous studies are inconsistent.'' Although two studies found that offering
portable play equipment to preschoolers increased their PA,*">* one found that not withholding
PA as a mean of punishment was not associated with children’s PA.>® Another reported a
decrease in children’s PA when childcare educators were present.”” Other variables may have a
larger influence on children’s choice to be physically active, such the PA levels of their peers,*
or if they feel like being active or not on a particular day. Although our results were not
statistically significant, it may be important for educators to create opportunities for children to
be active, to encourage and model a physically active lifestyle, and to establish an environment
that supports physical activity. A recent study found that PA opportunities accounted for only 48
minutes or 12% of the total childcare day.*' The same study also found that while outdoor child-
initiated free play was most common, outdoor teacher-led physical activities were the least
frequently observed PA opportunity.*' In line with findings of other studies, our results showed

room for improvement as children spent a large amount of time in sedentary activities.*'
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Our finding that educators’ practices were associated with children’s dietary intake but not with
PA could be explained by differences in the times at which those two behaviors were assessed.
Nutrition practices were primarily observed during well-defined lunch periods, at which point
children’s dietary intake was also assessed. While the connection observed between educators’
practices and children’s eating was direct and immediate, PA practices were observed at various
times during the two days of data collection and children’s PA was assessed through the entire
day. This disconnection is likely to have obscured any punctual association between educator
practices and children’s PA. This and the educators’ infrequent use of PA practices could explain
why no statistically significant relationship was found. Therefore, it may be important to
enlighten childcare educators on how they can play a role in helping children become more
physically active, by providing them with training in physical activity. Future research should
investigate if increasing childcare educators’ ability to facilitate, encourage, and model more PA

results in preschoolers becoming more physically active.

Strengths and limitations

This study had several strengths including the use of objective methods for assessing dietary
intake and PA, the direct observation of childcare educator practices by trained research
assistants and the diversity of childcare centers in terms of geographical location, language
spoken and socioeconomic status. However, its limitations must be acknowledged. Children’s
dietary data was collected on only two days, which may not be enough to represent preschoolers’
usual intake since it can fluctuate from day to day.** It is also possible that the presence of the
research assistants influenced the childcare educators’ practices and children’s behaviors.

Finally, the cross-sectional nature of the analyses limits the assessment of causal relationships.
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Conclusion

In conclusion, our results provide insight on how childcare educators’ practices may be
associated with preschoolers’ healthy behaviors, particularly those relating to dietary intake. We
have shown that childcare educators who model healthy eating, provide nutrition education and
avoid using food as rewards, could potentially help children eat healthier, provided that the foods
served are also of high nutritional value. Our results suggest that interventions should include
childcare educators as agents for the promotion of healthy eating among preschoolers. Although
none of the PA practices were associated with the preschoolers’ PA levels in our study, results
demonstrate that children spend a large amount of time being sedentary. This supports the need
for the development of effective interventions that aim to increase PA and decrease sedentary

time in childcare centers.
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STROBE Statement—Checklist of items that should be included in reports of cross-sectional studies

Item Line number
No Recommendation
Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the | 1, 58, 64
title or the abstract
(b) Provide in the abstract an informative and balanced summary | 58-76
of what was done and what was found
Introduction
Background/rationale 2 Explain the scientific background and rationale for the 89-108
investigation being reported
Objectives 3 State specific objectives, including any prespecified hypotheses 109-111
Methods
Study design Present key elements of study design early in the paper 115-118
Setting Describe the setting, locations, and relevant dates, including 115-125
periods of recruitment, exposure, follow-up, and data collection
Participants 6 (a) Give the eligibility criteria, and the sources and methods of 115-125
selection of participants
Variables 7 Clearly define all outcomes, exposures, predictors, potential 128-190
confounders, and effect modifiers. Give diagnostic criteria, if
applicable
Data sources/ 8* For each variable of interest, give sources of data and details of 128-190
measurement methods of assessment (measurement). Describe comparability of
assessment methods if there is more than one group
Bias 9 Describe any efforts to address potential sources of bias 128-190
Study size 10 Explain how the study size was arrived at 115-122, 211-
214
Quantitative variables 11 Explain how quantitative variables were handled in the analyses. 136-151, 158-
If applicable, describe which groupings were chosen and why 164, 181-190
Statistical methods 12 (a) Describe all statistical methods, including those used to 193-208
control for confounding
(b) Describe any methods used to examine subgroups and NA
interactions
(c) Explain how missing data were addressed NA
(d) If applicable, describe analytical methods taking account of NA
sampling strategy
(e) Describe any sensitivity analyses NA
Results
Participants 13*  (a) Report numbers of individuals at each stage of study—eg 211-204
numbers potentially eligible, examined for eligibility, confirmed
eligible, included in the study, completing follow-up, and
analysed
(b) Give reasons for non-participation at each stage 211-214
(c) Consider use of a flow diagram NA
Descriptive data 14*  (a) Give characteristics of study participants (eg demographic, 216-221 +
clinical, social) and information on exposures and potential Table 1
confounders
(b) Indicate number of participants with missing data for each 206-210
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variable of interest

Outcome data 15*  Report numbers of outcome events or summary measures 216-225
Main results 16 (a) Give unadjusted estimates and, if applicable, confounder- 227-238 +
adjusted estimates and their precision (eg, 95% confidence Table 2 and 3
interval). Make clear which confounders were adjusted for and
why they were included
(b) Report category boundaries when continuous variables were NA
categorized
(c) If relevant, consider translating estimates of relative risk into NA
absolute risk for a meaningful time period
Other analyses 17 Report other analyses done—eg analyses of subgroups and NA
interactions, and sensitivity analyses
Discussion
Key results 18 Summarise key results with reference to study objectives 240-245
Limitations 19 Discuss limitations of the study, taking into account sources of 320-327
potential bias or imprecision. Discuss both direction and
magnitude of any potential bias
Interpretation 20 Give a cautious overall interpretation of results considering 240-327
objectives, limitations, multiplicity of analyses, results from
similar studies, and other relevant evidence
Generalisability 21 Discuss the generalisability (external validity) of the study results | 320-323
Other information
Funding 22 Give the source of funding and the role of the funders for the 346-353

present study and, if applicable, for the original study on which
the present article is based

*Give information separately for exposed and unexposed groups.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and
published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely

available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is

available at www.strobe-statement.org.
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ABSTRACT

INTRODUCTION: Childcare educators may be role models for healthy eating and physical
activity (PA) behaviors among young children. This study aimed to identify which childcare

educators’ practices are associated with preschoolers’ dietary intake and PA levels.

METHODS: This cross-sectional analysis included 723 preschoolers from 50 randomly-selected
childcare centers in two Canadian provinces. All data were collected in the fall of 2013 and 2014
and analysed in the fall of 2015. PA was assessed using Actical accelerometers during childcare
hours for five consecutive days. Children’s dietary intake was measured at lunch on two
consecutive days using weighed plate waste and digital photography. Childcare educators’
practices were assessed by direct observation over the course of two days, using the NAP SACC
assessment tool. Associations between practices and preschoolers’ PA and dietary intake were

examined using multilevel linear regressions.

RESULTS: Overall, children ate more sugar (p=0.026) when educators modeled healthy eating,
and they consumed fewer calories (p=0.026) and fibre (p=0.044) when children were educated
on nutrition. Children also ate less fat (p=0.049) when educators did not use food as rewards.

None of the educators’ PA practices were associated with children’s participation in PA.

CONCLUSIONS: Modeling healthy eating, providing nutrition education and not using food as

rewards are associated with children’s dietary intake at lunch in childcare centers, highlighting

the role that educators play in shaping preschoolers’ eating behaviors. Although PA practices
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ARTICLE SUMMARY

Strengths and limitations of this study

This study included a diversity of childcare centers in terms of geographical location,
language spoken and socioeconomic status, which were randomly selected across two
Canadian provinces.

Objective methods were used for assessing dietary intake and physical activity of
preschoolers in childcare centers, and direct observation was used to measure childcare
educator practices.

Dietary intake was assessed at lunch on two consecutive days, which may not have been
enough to represent preschoolers’ usual intake.

The presence of research assistants may have influenced childcare educators’ practices

and children’s behaviors.
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INTRODUCTION

Childhood obesity is currently a great public health challenge.' Primary prevention and treatment
strategies for obesity in children include reducing energy and increasing physical activity (PA)
levels.” The theory of observational learning * suggests that children’s behaviors can be
influenced by individuals who are part of their social environment. Specifically, the theory
proposes that individuals’ eating behaviors and PA can be shaped by observing and imitating
others.* Over 80% of preschoolers (aged 2 to 5) living in developed countries receive formal
childcare outside their home.” Preschoolers spend an average of approximately 30 hours a week
in childcare centers.®’” Therefore childcare educators are potentially key actors for promoting

healthy eating and PA behaviors in young children.®

Childcare centers may help shape children’s eating behaviors and PA.”'" One systematic review
reported that healthy eating interventions in childcare centers seem to have a positive influence
on children’s consumption of vegetables and fruit, and to improve their nutrition-related
knowledge.” Another reported that limiting the number of children playing at one time, using
ground markings and equipment, and focusing on goal setting or reinforcement were effective
PA interventions.'® A recent systematic review suggested that childcare educators may be
positive role models for healthy eating behaviors and PA in preschoolers, but which childcare
educator practices influence children’s eating behaviors and PA is still unclear.!’ Therefore, to

train childcare educators as effective role models, the evidence base must be improved.
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In light of the existing literature and theory, we hypothesize that specific practices of childcare
educators can positively influence healthy behaviors for preschoolers. This cross-sectional study

aimed to identify the practices associated with preschoolers’ dietary intake and PA levels.

METHODS
Study sample

Baseline data from the first and second year (2013-2014 and 2014-2015) of the Healthy Start —
Départ Santé¢ (HSDS) study were used for this cross-sectional analysis. HSDS is a cluster-
randomised controlled trial conducted in the provinces of Saskatchewan and New Brunswick,
Canada. It was designed to assess the effectiveness of an intervention promoting healthy eating
and PA in childcare centers.'? Childcare centers were selected from governmental registries of all
licensed childcare centers in both provinces. Inclusion criteria for the HSDS study included not
having received a nutrition or PA intervention in the past, offering a preschool program, offering
lunch and, for practical purposes, having a minimum of 20 full-time preschoolers. Childcare
centers that met eligibility criteria were stratified by geographical location (rural or urban) and
by the language of their school district (Anglophone or Francophone), and were then randomly
selected. All parents or guardians of participating children provided signed informed consent.
The HSDS study received approval from the Centre Hospitalier de I’Université de Sherbrooke,

the University of Saskatchewan and Health Canada ethics review boards.
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Physical activity and sedentary behavior

PA was assessed using Actical accelerometers (Philips Respironics, Oregon)."> Compared to
other accelerometers, the Actical has higher intra- and inter-instrument reliability '* and
correlates at r=0.89 with directly measured oxygen consumption in preschoolers.'® Children
wore the accelerometer during childcare hours for five consecutive weekdays. Childcare
educators were instructed the use of the accelerometers and were asked to put them on the

children on arrival at the childcare center, and remove it before leaving.

Accelerometer data were recorded in 15 second epochs to measure time spent in PA and
sedentary behavior according to predetermined thresholds validated in preschoolers."
Specifically, accelerometer counts of less than 25 counts per epoch indicate sedentary behavior,
counts between 25 and 714 per epoch indicate light intensity PA time,'> while countes of 715
counts or more per epoch indicate moderate to vigorous PA."”> All data were used to determine
the minimum number of valid days and hours to consider using a statistical method described by
Rich et al.'® Specifically, the Spearman-Brown formula and the intraclass correlation coefficient
were used to calculate the reliability coefficients () of the mean daily counts/minute '® and
compare results among children who met wear times between one to ten hours (based on typical
childcare hours of 7:30 am to 5:30pm), and wear days between one to five (Monday to Friday).'°
Results demonstrated that using a minimum of two hours of wear time per day on four
consecutive days provided acceptable reliability coefficients (7= 0.79) while maximizing sample
size, and was therefore set as the minimal wear time criteria to be included in the analyses. All

children’s PA data was then standardized to an eight hour period to control for within and
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between participant wear-time variation.'” Raw accelerometer data were cleaned and managed

using SAS codes adapted for this study. '*

Dietary intake

Children’s intake of vegetables and fruit, fibre, sugar, fat and sodium was measured at lunch on
two consecutive days with weighed plate waste and digital photography. The weighed plate

19-21

waste method has been extensively used in studies conducted on school-aged children and

22,23

has been shown to be a precise measurement of dietary intake.””"” Foods were weighed and a

picture taken before and after each serving. The difference in weight between the initial serving

and the leftovers was used to calculate each child’s food intake.?>?

The pictures were used to
validate the data collected from weighing, identify the type of the foods served, and estimate the
quantity of each food item left on the plate. Recipes were obtained and used to assess the
nutritional content of the foods served by using nutritional analysis software (Food Processor,

version 10.10.00) from which estimated intakes of fruit, fibre, sugar, fat and sodium were

derived.

Childcare educators’ practices

Two trained research assistants observed educators’ practices over the course of the two data
collection days using 19 of the items of the Nutrition and Physical Activity Self Assessment of
Child Care (NAP SACC). Each research assistant recorded their general observations

independently and compared their observations at the end of the second day. Research assistants
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showed excellent inter-rater reliability (Cohen’s kappa =0.942, p<0.001). Three nutrition experts
categorised the nutrition practices items (13 items) into 5: modeling (3 items, e.g. “When in
classrooms during meal or snack times, teachers and staff eat and drink the same foods and
beverages as children”), nutrition education (2 items, e.g. “Teachers talk with children informally
about healthy eating”), satiety recognition (4 items, e.g. “When children request seconds,
teachers ask them if they are still hungry before serving more food”), verbal encouragement (3
items e.g. “Teachers praise children for trying new or less preferred foods”), and the use of food
as rewards (1 item e.g. “Teachers use food to calm upset children or encourage appropriate

behavior™).

Three experts in PA categorised the PA practices items (6 items) into two: informal promotion of
PA (3 items, e.g. “Teachers incorporate PA into classroom routines and transitions”), which was
defined as practices that stemmed from educators’ own values or beliefs regarding PA, and
formal promotion of PA (3 items, e.g. “Teachers offer portable play equipment to preschool
children and toddlers during indoor free play time”), which are practices that are embedded in the
childcare centers’ daily routine or policies. Each item was scored on a scale ranging from 0 to 3
where 0 represented the practice less likely conducive to healthy behaviors and 3 represented the
most favourable practice. The sum of the items in each of the 7 categories provided a score for
that practice at the childcare center level and an overall nutrition and PA practices score was

calculated.
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12
Statistical analyses

Statistical analyses were conducted in the fall of 2015 using R, version 3.1.1. Normality tests
were used to determine the distribution of each outcome variable. To transform the outcomes
into approximately normal distributions, logarithmic transformations for fibre, sugar, MVPA and
sedentary time were undertaken, and square root transformations were used for calories, fat,
sodium, as well as fruit and vegetables (with and without potatoes). Multilevel linear regressions
were used to evaluate the association between nutrition practices of educators and dietary intake
of children, and the association between PA practices of educators and children’s time spent in
total PA, moderate to vigorous intensity PA, light intensity PA and sedentary activity. These
analyses were adjusted for province (New Brunswick or Saskatchewan), rurality, number of
children in the childcare center, and socioeconomic status of the region (based on total income of
persons aged 15 years and older living in private households) which was obtained from data
from the 2011 National Household Survey.** According to publicly available geospatial
information from the Community Information Database, 2006, 23 childcare centers were defined
as urban if they were in census metropolitan areas (CMAs), census agglomerations (CAs) or
strong metropolitan influenced zone (MIZ). They were defined as rural if they had moderate,

weak or no MIZ.

RESULTS

A total of 51 childcare centers were recruited in the first two years of the study. All 1208

preschoolers attending these childcare centers were eligible to participate and 730 (60.4%) were
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recruited. For practical reasons, childcare educator practices were not assessed in one center.

Therefore, practices from 50 centers were used for these analyses, with a total of 723 children.

The average age (standard deviation) of the 723 children eligible for these analyses was 4.0 (0.7)
years and 52% were boys (Table 1). On average, the 436 children for whom dietary data were
available at the time of these analyses had low fruit and vegetables (64.1g/day) and fibre
(2.7g/day), and high sugar (13.7g/day) and sodium (487.4mg/day) intakes. For the total of 624
children providing valid accelerometer data, 64% of their time in childcare centers was spent in

sedentary activities (306.7 min/day).

On average, childcare centers were awarded approximately half of the possible points for each of
the nutrition and PA practices, although food rewards were used in only 2 of the 50 centers. The

variance in scores was slightly greater for the PA practices than for the nutrition practices.

Table 1. Characteristics of study participants n= 723

N %

Sex

Boys 378 52.3

Girls 345 47.7
BMI

Underweight 79 12.2

Healthy weight 474 73.0

Overweight 73 11.3

Obese 23 3.5
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Socioeconomic status

Low (less than $50 000) 135 18.7

Medium ($50 000 - $79 999) 248 343

High ($80 000 and over) 340 47.0
School district

Anglophone 401 55.5

Francophone 322 44.5
Rurality

Rural 244 33.8

Urban 479 66.3

Mean (SD) 95% CI

Age (years) 4.0 (0.7) 4.0,4.1
BMI (kg/m”) 20.2 (3.7) 20.0, 20.5
Dietary intake per lunch n=436

Vegetables/Fruit (g) 64.1 (48.5) 59.6, 68.7

Vegetables/Fruit (g) *no potato 42.9 (38.3) 39.3, 46.5

Calories (kcal) 288.2 (125.7) 276.4,300.0

Fibre (g) 2.7(1.4) 25,28

Sugar (g) 13.7 (12.0) 12.6, 14.8

Fat (g) 8.8 (4.4) 8.4,9.2

Sodium (mg) 487.4 (292.2) 459.8,514.9
Physical activity per day n=624

Total PA (min) 171.9 (55.6) 167.5,176.2

MVPA (min) 11.1 (15.8) 99,123

LPA (min) 162.2 (53.6) 158.1, 166.4

Sedentary time (min) 306.7 (59.4) 302.0,311.3
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Childcare educator practices1
Modeling (0-9 pts)

Nutrition education (0-6 pts)

©CoO~NOUTA,WNPE

10 Satiety recognition (0-12 pts)
12 Verbal encouragement (0-9 pts)
14 No use of food as rewards (0-3 pts)

16 Overall nutrition practices (39 pts)

20 Informal PA promotion (0-9 pts)
22 Formal PA promotion (0-9 pts)

24 Overall PA practices (0-18 pts)

4.9 (1.4)
1.9 (1.5)
5.1(1.8)
3.2(1.8)
2.8(0.5)
17.8 (4.0)

4.6 (2.6)
6.2 (2.1)
10.8 (4.1)

4.7,5.0
1.7,2.0
4.9,5.2
3.0,3.3
2.8,2.9
17.5,18.2

44,438
6.0, 6.4
10.5,11.1

26 "'High scores indicate healthier practices.

28 226

31 227  Modeling, nutrition education and not using food rewards were associated with the children’s

34 228  intake in one or more nutrients (Table 2). Modeling was positively associated with the intake of

36 229  sugar, while nutrition education was negatively associated with the intake of calories and fibre.

38 230  To put this in context, children under the supervision of educators who obtained 5 points for

41 231  modeling consumed an average of 19g of sugar, versus an average of 33g among children

43 232 supervised by educators who obtained 9 points (exp((log(Average sugar consumption +1) +

45 933 (Educator score for modeling*[ [Table 2])-1) = Intake in sugar). In addition, children would

48 234  consume an average of 223 kcals when educators obtained 3 points for nutrition education,

50 235  versus 167 kcals when educators obtained 6 points. Not using food rewards was negatively

55 237  associated with children’s intake of nutrients nor vegetables and fruit. None of the PA practices

236  associated with intake in fat, however satiety recognition and verbal encouragement were not

57 238  were associated with total time spent in PA, MVPA, LPA or sedentary activity (Table 3).
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Table 2. Multilevel linear regression derived estimates of the association between educators’ practices and children’s dietary intake

Educator Vegetables and
... Vegetables and e . . 1 . 2 2 1 . 1

nutrition fruit ( )1 fruit without Calories (kcal) Fibre (g) Sugar (g) Fat (g) Sodium (mg)

practices g potatoes (g) !

©CoO~NOUITA,WNPE

11 Estimate | p-value |Estimate| p-value |Estimate| p-value | Estimate| p-value | Estimate| p-value |Estimate| p-value |Estimate | p-value

13|Modeling 0.206 0.438 0.032 | 0.899 0.605 0.064 0.063 0.083 0.132 0.026 0.067 0.310 0.424 | 0.527

15/Nutrition -0.196 0.435 -0.119 0.623 -0.675 0.026 -0.068 0.044 -0.084 0.143 -0.095 0.123 -0.975 | 0.117
17 education

18
-'213 Satiety 0.023 0.913 0.004 0.986 | -0.036 | 0.894 0.011 0.715 0.013 0.792 | -0.007 | 0.900 0.091 | 0.865
21
22
23
24| Verbal 0.244 0.229 0.020 0.918 -0.144 | 0.577 0.015 0.596 0.027 0.564 | -0.032 | 0.532 | -0.769 | 0.129
25|encouragement
26
% Not using food | -0.023 | 0.977 0.596 0.437 | -1.117 | 0.265 | -0.023 | 0.834 | -0.078 | 0.678 | -0.379 | 0.049 | -0.204 | 0.921
og[rewards
30
31|Overall 0.047 0.593 0.000 0.995 | -0.061 | 0.579 0.003 0.816 0.011 0.606 | -0.013 | 0.538 | -0.200 | 0.362
32/nutrition
33 .
34 |practices
35 T 2
36 Estimates are adjusted for province, rurality, SES and daycare size. Boldface indicates statistical significance (p<<0.05). " Square root-transformed variables;

g; Log-transformed variables.

recognition

39

40

41

42
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44

45
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Table 3. Multilevel linear regression derived estimates of the association between educators’ practices and children’s physical activity

Educator | |
. MVPA . . ¢ tivi .
physical activity Total PA (min) A% (min) LPA (min) Sedentary activity (min)

promotion

©CoO~NOUTA,WNPE

10 | practices Estimate p-value Estimate p-value Estimate p-value Estimate p-value

12 | Formal PA -0.382 0.846 -0.024 0.311 0.280 0.879 0.002 0.806
promotion

16 | Informal PA -0.748 0.706 0.004 0.854 -0.524 0.777 0.003 0.665
17 | promotion

19 1 Overall PA -0.388 0.738 -0.007 0.622 -0.082 0.939 0.001 0.691
21 | practices

23 Estimates are adjusted for province, rurality, SES and daycare size. Boldface indicates statistical significance (p<0.05). ' Log-transformed
variables.
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DISCUSSION

Our results demonstrate that educators’ modeling, nutrition education and not using food as
rewards are associated with children’s dietary intake at lunch in childcare centers. However, the
benefits of these practices may largely depend on what the childcare center offers. This study
highlights the importance of educators, but also of childcare centers as a whole, in promoting
healthy eating among preschoolers. However, our results did not suggest that educators influence

PA-related behaviors of children under their care.

Educators’ nutrition practices and children’s dietary intake

When educators enthusiastically ate or drank the same foods and beverages as the children, and
did not consume unhealthy foods or beverages in front of the children, preschoolers ate greater
amounts of sugar. This is in line with a study that found that children’s intake and acceptance of
food increased when educators enthusiastically modeled healthy eating.”® Our study’s findings
probably reflects the nutritional composition of the foods served in the childcare centers. For
example, we observed that high-sugar containing foods, such as cookies, pastries and fruit juices,
were commonly served, which is similar to previous studies that have reported that children

27.28 Thus, in order for

attending childcare centers consume excess amounts of added sugars.
modeling to be effective at promoting healthy eating, it is essential for childcare centers to offer

nutritious foods.

The more nutrition education practices were demonstrated, such as planning nutrition-related

activities and talking informally to children about food and healthy eating, the less children ate
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calories and fibre. The type of nutritional information shared and the sources of this information
are likely to be magazines, books, and the Internet as Canadians use these most frequently for
nutrition information.”” These sources often present erroneous, misleading and conflicting
nutrition information. Furthermore, it has been reported that childcare educators believe they
have to control what and how much children should eat in order to prevent childhood obesity.*
If such beliefs are taught to children, preschoolers may also feel the need to restrict their own
food intake. Providing evidence-based nutrition education could represent a promising avenue

for healthy eating promotion among preschoolers.

In our study, not using food as rewards was negatively associated with fat intake. Previous
studies have found that using a special desert as a reward *', or combining positive reinforcement
and a tangible reward (i.e. sticker),”> were effective ways of increasing children’s intake in fruit
or vegetables. It is possible that food or non-food rewards act as extrinsic motivation for children
to eat. If this extrinsic motivation is absent, children may be less inclined to eat, thus explaining
our findings. However, studies have shown that offering a desirable food as a reward for eating
another has been linked to an enhanced preference for the food used as a reward, while the
preference for the distasteful food decreases.**~* Therefore, it has been suggested that verbal

rewards should be used rather than tangible rewards.*”

Previous studies have found that verbal encouragement®'*

and encouraging preschoolers to eat
healthy foods while allowing them to make their own food choices,*® increased their

consumption of fruit and vegetables. Although multivariate analyses showed that verbal
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encouragement was positively associated with children’s intake in fibre and sugar, fruit and
vegetables and negatively associated with their intake in sodium, these associations were no
longer statistically significant when clustering was accounted for in the multilevel models.
Similarly, satiety recognition practices were negatively associated with children’s intake in
calories and sodium in the multivariate analyses, but were no longer statistically significant in

the multilevel regression analyses.

Educators’ physical activity promoting practices and children’s physical activity levels

Our study found no association between educators’ PA practices and children’s PA level.
Results from previous studies are inconsistent.'' Although two studies found that offering
portable play equipment to preschoolers increased their PA,*">* one found that not withholding
PA as a mean of punishment was not associated with children’s PA.>® Another reported a
decrease in children’s PA when childcare educators were present.”” Other variables may have a
larger influence on children’s choice to be physically active, such the PA levels of their peers,*
or if they feel like being active or not on a particular day. Although our results were not
statistically significant, it may be important for educators to create opportunities for children to
be active, to encourage and model a physically active lifestyle, and to establish an environment
that supports physical activity. A recent study found that PA opportunities accounted for only 48
minutes or 12% of the total childcare day.*' The same study also found that while outdoor child-
initiated free play was most common, outdoor teacher-led physical activities were the least
frequently observed PA opportunity.*' In line with findings of other studies, our results showed

room for improvement as children spent a large amount of time in sedentary activities.*'
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Our finding that educators’ practices were associated with children’s dietary intake but not with
PA could be explained by differences in the times at which those two behaviors were assessed.
Nutrition practices were primarily observed during well-defined lunch periods, at which point
children’s dietary intake was also assessed. While the connection observed between educators’
practices and children’s eating was direct and immediate, PA practices were observed at various
times during the two days of data collection and children’s PA was assessed through the entire
day. This disconnection is likely to have obscured any punctual association between educator
practices and children’s PA. This and the educators’ infrequent use of PA practices could explain
why no statistically significant relationship was found. Therefore, it may be important to
enlighten childcare educators on how they can play a role in helping children become more
physically active, by providing them with training in physical activity. Future research should
investigate if increasing childcare educators’ ability to facilitate, encourage, and model more PA

results in preschoolers becoming more physically active.

Strengths and limitations

This study had several strengths including the use of objective methods for assessing dietary
intake and PA, the direct observation of childcare educator practices by trained research
assistants and the diversity of childcare centers in terms of geographical location, language
spoken and socioeconomic status. However, its limitations must be acknowledged. Children’s
dietary data was collected on only two days, which may not be enough to represent preschoolers’
usual intake since it can fluctuate from day to day.** It is also possible that the presence of the
research assistants influenced the childcare educators’ practices and children’s behaviors.

Finally, the cross-sectional nature of the analyses limits the assessment of causal relationships.
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Conclusion

In conclusion, our results provide insight on how childcare educators’ practices may be
associated with preschoolers’ healthy behaviors, particularly those relating to dietary intake. We
have shown that childcare educators who model healthy eating, provide nutrition education and
avoid using food as rewards, could potentially help children eat healthier, provided that the foods
served are also of high nutritional value. Our results suggest that interventions should include
childcare educators as agents for the promotion of healthy eating among preschoolers. Although
none of the PA practices were associated with the preschoolers’ PA levels in our study, results
demonstrate that children spend a large amount of time being sedentary. This supports the need
for the development of effective interventions that aim to increase PA and decrease sedentary

time in childcare centers.

Contributors

SW conceived the study, collected, analyzed and interpreted the data. MB conceived the study
and interpreted the data. NC and DD interpreted the data. HV, NM, RES, AL and LH conceived
the study. All authors were involved in writing the manuscript and had final approval of the

submitted and published versions.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 22 of 32

yBuAdod Ag palosloid 1senb Ag 20z ‘0T Mdy uo /wod g uadolwq//:dny woij papeojumoq “LT0Z ABIA OE UO LG9ET0-9T0Z-Uadolwag/9eTT 0T St paysiignd 1sui :uado CINg


http://bmjopen.bmj.com/

Page 23 of 32

©CoO~NOUITA,WNPE

345

346

347

348

349

350

351

352

353

354

355

356

357

358

359

360

BMJ Open

23

Funding

The Healthy Start study is financially supported by a grant from the Public Health Agency of
Canada (# 6282-15-2010/3381056-RSFS), a research grant from the Consortium national de
formation en santé (# 2014-CFMF-01), and a grant from the Heart and Stroke Foundation of
Canada (# 2015-PLNI). SW was supported by a Canadian Institutes of Health Research Charles
Best Canada Graduate Scholarships Doctoral Award and by the Gérard-Eugene-Plante Doctoral
Scholarship. The funders did not play a role in the design of the study, the writing of the
manuscript or the decision to submit it for publication. No financial disclosures were reported by

the authors of this paper.

Competing interests

The authors declare no competing interests.

Data sharing statement

Data from the Healthy Start study can be requested by emailing Professor Anne Leis;

anne.leis(@usask.ca.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

“yBuAdod Ag palosloid 1senb Ag 20z ‘0T 4dy uo /wod g uadolwaq//:dny woij papeojumoq “LT0Z ABIN OE UO LG9ET0-9T0Z-Uadolwag/9eTT 0T St paysiignd 1suiy :uado CINg


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

361

362

363

364

365

366

367

368

369

370

371

372

373

374

375

376

377

378

BMJ Open

References

1.

World Health Organization. Population-Based Approaches to Childhood Obesity

Prevention.

www.who.int/dietphysicalactivity/childhood/WHO new_childhoodobesity PREVENTION

_27nov_HR PRINT OK.pdf. Published 2012. Accessed October 10, 2013.

Ebbeling CB, Pawlak DB, Ludwig DS. Childhood obesity: public-health crisis, common

sense cure. Lancet 2002;360(9331):473-482.

Bandura A. Social Learning Theory. Englewood Cliffs, NJ: Prentice Hall; 1977.

Schunk D. Learning Theories: An Educational Perspective. 6th ed. Boston, MA: Pearson

Education; 2012.

Organisation for economic co-operation and development. PF3.2 Enrolment in Childcare

and Pre-Schools. www.oecd.org/els/family/database.htm.Accessed May 1, 2014.

United States Census Bureau. Child Care: An Important Part of American Life.
www.census.gov/how/pdf/child_care.pdf. Published June, 2013. Accessed October 17,

2014.

Bushnik T. Child Care in Canada. Ottawa, ON: Statistics Canada.
http://publications.gc.ca/Collection/Statcan/89-599-MIE/89-599-MIE2006003.pdf.2006:1-

99. Published April, 2006. Accessed September 13, 2013.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 24 of 32

yBuAdod Ag palosloid 1senb Ag 20z ‘0T Mdy uo /wod g uadolwq//:dny woij papeojumoq “LT0Z ABIA OE UO LG9ET0-9T0Z-Uadolwag/9eTT 0T St paysiignd 1sui :uado CINg


http://bmjopen.bmj.com/

Page 25 of 32 BMJ Open

25
1
2
2 379 8. Dooris M, Poland B, Kolbe L. Healthy Settings: Building evidence for the effectiveness of
5
6 380 whole system health promotion. Challenges and future directions. In: McQueen D, Jones C,
-
8 381 ed. Global Perspectives on Health Promotion Effectiveness. New York, NY: Springer;
9
10
11 382 2007:327-352.
12
13

14 383 9. Mikkelsen MV, Husby S, Skov LR, et al. A systematic review of types of healthy eating

384 interventions in preschools. Nutr J 2014;13:56-64. doi:10.1186/1475-2891-13-56.

20 385 10. Temple M, Robinson JC. A systematic review of interventions to promote physical activity

22 386 in the preschool setting. J Spec Pediatr Nurs 2014;19(4):274-284. doi:10.1111/jspn.12081.

26 387 11. Ward S, Bélanger M, Donovan D, et al. Systematic review of the relationship between
28 388 childcare educators’ practices and preschoolers' physical activity and eating behaviors. Obes

31 389 Rev 2015;16(12):1055-1070. doi:10.1111/0br.12315.

34 390  12. Bélanger M, Humbert L, Vatanparast H, et al. A multilevel intervention to increase physical
37 391 activity and improve healthy eating and physical literacy among young children (ages 3-5)
39 392 attending early childcare centres: the Healthy Start-Départ Santé cluster randomised

41 393 controlled trial study protocol. BMC Public Health 2016;16(1):313:322.

44 394 doi:10.1186/s12889-016-2973-5.

47 395  13. Pate RR, O’Neill JR, Mitchell J. Measurement of physical activity in preschool children.

50 396 Med Sci Sports Exerc 2010;42(3):508-512. doi:10.1249/MSS.0b013e3181ceal 16.

53 397  14. Esliger DW, Tremblay MS. Technical reliability assessment of three accelerometer models

56 398 in a mechanical setup. Med Sci Sports Exerc 2006;38(12):2173-2181.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

ybuAdoo Ag pajoslold 1senb Ag 20z ‘0T |Hdy uo /wod fwg uadolway/:dny wois papeojumoqd "2 T0Z ABIA OE UO /S9ET0-9T0Z-Uuadolwa/oeTT 0T Se paysiignd 1siy :uado NG


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

399

400

401

402

403

404

405

406

407

408

409

410

411

412

413

414

415

416

417

15.

16.

17.

18.

19.

20.

21.

BMJ Open

26

Pfeiffer KA, Mclver KL, Dowda M, et al. Validation and calibration of the Actical

accelerometer in preschool children. Med Sci Sports Exerc 2006;38(1):152-157.

Rich C, Geraci M, Griffiths L, et al. Quality control methods in accelerometer data
processing: Defining minimum wear time. PLoS One 2013;8(6):1-8.

doi:10.1371/journal.pone.0067206.

Katapally TR, Muhajarine N. Towards uniform accelerometry analysis: A standardization
methodology to minimize measurement bias due to systematic accelerometer wear-time

variation. J Sport Sci Med 2014;13(2):379-386.

Bélanger M, Boudreau J. SAS code for actical data cleaning and management.
www.mathieubelanger.recherche.usherbrooke.ca/Actical.htm. Published 2015. Accessed

July 30, 2015.

Blakeway SF, Knickrehm ME. Nutrition education in the Little Rock school lunch program.

J Am Diet Assoc 1978;72(4):389-391.

Lee HS, Lee KE, Shanklin CW. Elementary student’s food consumption at lunch does not
meet recommended dietary allowance for energy, iron and vitamin A. J Am Diet Assoc

2001;101(9):1060-1063.

Whatley JE, Donnelly JE, Jacobsen DJ, et al. Energy and macronutrient consumption of
elementary school children served modified lower fat and sodium lunchs or standard higher

fat and sodium lunches. J Am Coll Nutr 1996;15(6):602-607.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 26 of 32

yBuAdod Ag palosloid 1senb Ag 20z ‘0T Mdy uo /wod g uadolwq//:dny woij papeojumoq “LT0Z ABIA OE UO LG9ET0-9T0Z-Uadolwag/9eTT 0T St paysiignd 1sui :uado CINg


http://bmjopen.bmj.com/

Page 27 of 32

©CoO~NOUITA,WNPE

418

419

420

421

422

423

424

425

426

427

428

429

430

431

432

433

434

435

436

22.

23.

24.

25.

26.

27.

28

29

BMJ Open

27

Jacko C, Dellava J, Ensle K, et al. Use of the plate-waste method to measure food intake in

children. J Ext 2007;45(6):6RIB7.

Wolper C, Heshka S, Heymsfield S. Measuring food intake: An overview. In: Allison D, ed.
Handbook of Assessment Measures for Eating Behaviors and Weight-Related Problems.

Thousand Oaks, CA: Sage Publishing; 1995:215-240.

Faculty of Arts & Science U of T. Microdata analysis and subsetting.

www.sda.chass.utoronto.ca. Accessed November 17, 2015.

Government of Canada’s Rural Secretariat. Community Information Database.

http://www.cid-bdc.ca/useful-definitions. Accessed August 16, 2013.

Hendy HM, Raudenbush B. Effectiveness of teacher modeling to encourage food acceptance

in preschool children. Appetite 2000;34(1):61-76. doi:10.1006/appe.1999.0286.

Erinosho TO, Ball SC, Hanson PP, Vaughn AE, Ward DS. Assessing foods offered to
children at child-care centers using the Healthy Eating Index-2005. J Acad Nutr Diet

2013;113(8):1084-1089. doi: 10.1016/j.jand.2013.04.026.

. Ball S, Benjamin S, Ward D. Dietary intakes in North Carolina child-care centers: are
children meeting current recommendations? J Am Diet Assoc 2008;108(4):718-721.

doi:10.1016/j.jada.2008.01.014.

. Marquis M, Dubeau C, Thibault I. Canadians’ level of confidence in their sources of

nutrition information. Can J Diet Pr Res 2005;66(3):170-175.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

yBuAdod Ag palosloid 1senb Ag 20z ‘0T I4dy uo /wod* g uadolwaq//:dny woij papeojumoq “LT0Z ABIN OE UO LGIET0-9T0Z-Uuadolwag/9eTT 0T st paysiignd 1suiy :uado CINg


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

437

438

439

440

441

442

443

444

445

446

447

448

449

450

451

452

453

454

455

30.

31.

32.

33.

34.

35.

36.

37

BMJ Open

28

Lindsay AC, Salkeld JA, Greaney ML, et al. Latino family childcare providers’ beliefs,
attitudes, and practices related to promotion of healthy behaviors among preschool children:

a qualitative study. J Obes 2015;2015:409742. doi:10.1155/2015/409742.

Hendy H. Comparison of five teacher actions to encourage children’s new food acceptance.

Ann Behav Med 1999;21(1):20-26. do1:10.1007/BF02895029.

Ireton C, Guthrie H. Modification of vegetable-eating behavior in preschool children. J Nutr

Educ 1972;4(3):100-103.

Newman J, Taylor A. Effect of a means-end contingency on young children’s food

preferences. J Exp Child Psychol 1992;53(2)200-216.

Birch L, Marlin D, Rotter J. Eating as the “means” activity in a contingency: effects on

young children’s food preferences. Child Dev 1984;55(2):432—439.

Eisenberger R, Cameron J. Detrimental effects of reward: Reality or myth? Am Psychol

1996;51(11):1153—-1166.

Patrick H, Nicklas T, Hughes S, Morales M. The benefits of authoritative feeding style:
caregiver feeding styles and children’s food consumption patterns. Appetite 2005;44(2):

243-249.

. Gubbels JS, Kremers SP, van Kann DH, et al. Interaction between physical environment,
social environment, and child characteristics in determining physical activity at child care.

Health Psycho. 2011;30(1):84-90. doi:10.1037/a0021586.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 28 of 32

yBuAdod Ag palosloid 1senb Ag 20z ‘0T I4dy uo /wod* g uadolwaq//:dny woij papeojumoq “LT0Z ABIN OE UO LGIET0-9T0Z-Uuadolwag/9eTT 0T st paysiignd 1suiy :uado CINg


http://bmjopen.bmj.com/

Page 29 of 32

©CoOoO~NOUITA,WDNPE

456

457

458

459

460

461

462

463

464

465

466

467

468

469

470

471

472

473

38.

39.

40.

41.

42.

43.

44,

BMJ Open

29

Gunter KB, Rice KR, Ward DS, et al. Factors associated with physical activity in children
attending family child care homes. Prev Med 2012;54:131-133.

do0i:10.1016/j.ypmed.2011.12.002.

Brown WH, Pfeiffer KA, Mclver KL, et al. Social and environmental factors associated with
preschoolers’ non-sedentary physical activity. Child Dev 2009;80(1):45-58.

doi:10.1111/5.1467-8624.2008.01245 .x.

Ward SA, Bélanger MF, Donovan D, et al. Relationship between eating behaviors and
physical activity of preschoolers and their peers: a systematic review. Int J Behav Nutr Phys

Act 2016;13:50-62. doi:10.1186/512966-016-0374-x.

Tandon PS, Saelens BE, Christakis DA. Active play opportunities at child care. Pediatrics

2015;135(6):e1425-1431. doi:10.1542/peds.2014-2750.

Reilly JJ. Low levels of objectively measured physical activity in preschoolers in child care.

Med Sci Sports Exerc 2010;42(3):502-507. doi:10.1249/MSS.0b013e3181ceal00.

Temple VA, Naylor PJ, Rhodes RE, et al. Physical activity of children in family child care.

Appl Physiol Nutr Metab 2009;34(4):794-798. doi:10.1139/H09-061.

Huybrechts I, De Bacquer D, Cox B, et al. Variation in energy and nutrient intakes among
pre-school children: Implications for study design. Eur J Public Health 2008;18(5):509-516.

doi:10.1093/eurpub/ckn017.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

yBuAdod Ag palosloid 1senb Ag 20z ‘0T Mdy uo /wod g uadolwq//:dny woij papeojumoq “LT0Z ABIN OE UO LGIET0-9T0Z-Uadolwag/9eTT 0T St paysiignd 1sui :uado CINg


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

474

475

476

477

478

479

BMJ Open

List of titles

Table 1: Characteristics of study participants

Table 2. Multilevel linear regression derived estimates of the association between educators’

practices and children’s dietary intake

Table 3. Multilevel linear regression derived estimates of the association between educators’

practices and children’s physical activity

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 30 of 32

30

yBuAdod Ag palosloid 1senb Ag 20z ‘0T Mdy uo /wod g uadolwq//:dny woij papeojumoq “LT0Z ABIA OE UO LG9ET0-9T0Z-Uadolwag/9eTT 0T St paysiignd 1sui :uado CINg


http://bmjopen.bmj.com/

Page 31 of 32

©CoO~NOUITA,WNPE

e
[Ny

U OB DMBEMDIAMDIMBAEDIAEMDIMNDMWOWWWWWWWWWWNNNDNNNNNNNNRERPRPRERREREREPR
QOO NOUPRRWNRPOOO~NOOUORARWNPRPOOONOUUPRARWNRPOOONOODURARWNRPOOO~NOOODMWN

BMJ Open

STROBE Statement—Checklist of items that should be included in reports of cross-sectional studies

Item Line number
No Recommendation
Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the | 1, 59, 67
title or the abstract
(b) Provide in the abstract an informative and balanced summary | 59-75
of what was done and what was found
Introduction
Background/rationale 2 Explain the scientific background and rationale for the 95-118
investigation being reported
Objectives 3 State specific objectives, including any prespecified hypotheses 119-121
Methods
Study design Present key elements of study design early in the paper 125-130
Setting Describe the setting, locations, and relevant dates, including 125-130
periods of recruitment, exposure, follow-up, and data collection
Participants 6 (a) Give the eligibility criteria, and the sources and methods of 130-138
selection of participants
Variables 7 Clearly define all outcomes, exposures, predictors, potential 145-226
confounders, and effect modifiers. Give diagnostic criteria, if
applicable
Data sources/ 8* For each variable of interest, give sources of data and details of 145-226
measurement methods of assessment (measurement). Describe comparability of
assessment methods if there is more than one group
Bias 9 Describe any efforts to address potential sources of bias 145-226
Study size 10 Explain how the study size was arrived at 138-140
Quantitative variables 11 Explain how quantitative variables were handled in the analyses. 154-171, 174-
If applicable, describe which groupings were chosen and why 188, 199-226
Statistical methods 12 (a) Describe all statistical methods, including those used to 228-251
control for confounding
(b) Describe any methods used to examine subgroups and NA
interactions
(c) Explain how missing data were addressed NA
(d) If applicable, describe analytical methods taking account of NA
sampling strategy
(e) Describe any sensitivity analyses NA
Results
Participants 13*  (a) Report numbers of individuals at each stage of study—eg 138-140, 254-
numbers potentially eligible, examined for eligibility, confirmed 257
eligible, included in the study, completing follow-up, and
analysed
(b) Give reasons for non-participation at each stage 254-255, 261,
263
(c) Consider use of a flow diagram NA
Descriptive data 14*  (a) Give characteristics of study participants (eg demographic, 216-221 +
clinical, social) and information on exposures and potential Table 1
confounders
(b) Indicate number of participants with missing data for each 260, 263

For peer review only - http://bmjopen1.bmj.com/site/about/guidelines.xhtml

yBuAdod Ag palosloid 1senb Ag 20z ‘0T |Mdy uo /wod g uadolwq//:dny woij papeojumoq “LT0Z ABIN OE UO LG9ET0-9T0Z-Uuadolwag/9eTT 0T St paysiignd 1sui :uado CINg


http://bmjopen.bmj.com/

©CoOoO~NOUTA,WNPE

e
= O

U OO A DMBAEMDIAMDIMBIEADIAEDIMNDMWOWWWWWWWWWWNDNNDNNNNNNNRPRPRERREREREPR
QOO NOUPRRWNRPOOO~NOUORARWNPRPOOONOUUOPRARWNRPOOONOODURMAWNRPRPOOONOOOGMWN

BMJ Open

variable of interest
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ABSTRACT

INTRODUCTION: Childcare educators may be role models for healthy eating and physical
activity (PA) behaviors among young children. This study aimed to identify which childcare

educators’ practices are associated with preschoolers’ dietary intake and PA levels.

METHODS: This cross-sectional analysis included 723 preschoolers from 50 randomly-selected
childcare centers in two Canadian provinces. All data were collected in the fall of 2013 and 2014
and analysed in the fall of 2015. PA was assessed using Actical accelerometers during childcare
hours for five consecutive days. Children’s dietary intake was measured at lunch on two
consecutive days using weighed plate waste and digital photography. Childcare educators’
practices were assessed by direct observation over the course of two days, using the NAP SACC
assessment tool. Associations between practices and preschoolers’ PA and dietary intake were

examined using multilevel linear regressions.

RESULTS: Overall, children ate more sugar (p=0.026) when educators modeled healthy eating,
and they consumed fewer calories (p=0.026) and fibre (p=0.044) when children were educated
on nutrition. Children also ate less fat (p=0.049) when educators did not use food as rewards.

None of the educators’ PA practices were associated with children’s participation in PA.

CONCLUSIONS: Modeling healthy eating, providing nutrition education and not using food as

rewards are associated with children’s dietary intake at lunch in childcare centers, highlighting

the role that educators play in shaping preschoolers’ eating behaviors. Although PA practices

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 4 of 32

ybuAdoo Ag pajoalold 1senb Ag 20z ‘0T |Hdy uo /wod fwg-uadolway/:dny wois pspeojumod "2 T0Z ABIA OE UO /S9ET0-9T0Z-uadolwa/oeTT 0T Se paysiignd 1s1y :uado NG


http://bmjopen.bmj.com/

Page 5 of 32 BMJ Open

75  where not associated with children’s PA levels, there is a need to reduce sedentary time in

76  childcare centers.
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ARTICLE SUMMARY

Strengths and limitations of this study

This study included a diversity of childcare centers in terms of geographical location,
language spoken and socioeconomic status, which were randomly selected across two
Canadian provinces.

Objective methods were used for assessing dietary intake and physical activity of
preschoolers in childcare centers, and direct observation was used to measure childcare
educator practices.

Dietary intake was assessed at lunch on two consecutive days, which may not have been
enough to represent preschoolers’ usual intake.

The presence of research assistants may have influenced childcare educators’ practices

and children’s behaviors.
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INTRODUCTION

Childhood obesity is currently a great public health challenge.' Primary prevention and treatment
strategies for obesity in children include reducing energy and increasing physical activity (PA)
levels.” The theory of observational learning * suggests that children’s behaviors can be
influenced by individuals who are part of their social environment. Specifically, the theory
proposes that individuals’ eating behaviors and PA can be shaped by observing and imitating
others.* Over 80% of preschoolers (aged 2 to 5) living in developed countries receive formal
childcare outside their home.” Preschoolers spend an average of approximately 30 hours a week
in childcare centers.®’” Therefore childcare educators are potentially key actors for promoting

healthy eating and PA behaviors in young children.®

Childcare centers may help shape children’s eating behaviors and PA.”'" One systematic review
reported that healthy eating interventions in childcare centers seem to have a positive influence
on children’s consumption of vegetables and fruit, and to improve their nutrition-related
knowledge.” Another reported that limiting the number of children playing at one time, using
ground markings and equipment, and focusing on goal setting or reinforcement were effective
PA interventions.'® A recent systematic review suggested that childcare educators may be
positive role models for healthy eating behaviors and PA in preschoolers, but which childcare
educator practices influence children’s eating behaviors and PA is still unclear.!’ Therefore, to

train childcare educators as effective role models, the evidence base must be improved.
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In light of the existing literature and theory, we hypothesize that specific practices of childcare
educators can positively influence healthy behaviors for preschoolers. This cross-sectional study

aimed to identify the practices associated with preschoolers’ dietary intake and PA levels.

METHODS
Study sample

Baseline data from the first and second year (2013-2014 and 2014-2015) of the Healthy Start —
Départ Santé¢ (HSDS) study were used for this cross-sectional analysis. HSDS is a cluster-
randomised controlled trial conducted in the provinces of Saskatchewan and New Brunswick,
Canada. It was designed to assess the effectiveness of an intervention promoting healthy eating
and PA in childcare centers.'? Childcare centers were selected from governmental registries of all
licensed childcare centers in both provinces. Inclusion criteria for the HSDS study included not
having received a nutrition or PA intervention in the past, offering a preschool program, offering
lunch and, for practical purposes, having a minimum of 20 full-time preschoolers. Childcare
centers that met eligibility criteria were stratified by geographical location (rural or urban) and
by the language of their school district (Anglophone or Francophone), and were then randomly
selected. All parents or guardians of participating children provided signed informed consent.
The HSDS study received approval from the Centre Hospitalier de I’Université de Sherbrooke,

the University of Saskatchewan and Health Canada ethics review boards.
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Physical activity and sedentary behavior

PA was assessed using Actical accelerometers (Philips Respironics, Oregon)."> Compared to
other accelerometers, the Actical has higher intra- and inter-instrument reliability '* and
correlates at r=0.89 with directly measured oxygen consumption in preschoolers.'® Children
wore the accelerometer during childcare hours for five consecutive weekdays. Childcare
educators were instructed the use of the accelerometers and were asked to put them on the

children on arrival at the childcare center, and remove it before leaving.

Accelerometer data were recorded in 15 second epochs to measure time spent in PA and
sedentary behavior according to predetermined thresholds validated in preschoolers."
Specifically, accelerometer counts of less than 25 counts per epoch indicate sedentary behavior,
counts between 25 and 714 per epoch indicate light intensity PA time,'> while countes of 715
counts or more per epoch indicate moderate to vigorous PA."”> All data were used to determine
the minimum number of valid days and hours to consider using a statistical method described by
Rich et al.'® Specifically, the Spearman-Brown formula and the intraclass correlation coefficient
were used to calculate the reliability coefficients () of the mean daily counts/minute '® and
compare results among children who met wear times between one to ten hours (based on typical
childcare hours of 7:30 am to 5:30pm), and wear days between one to five (Monday to Friday).'°
Results demonstrated that using a minimum of two hours of wear time per day on four
consecutive days provided acceptable reliability coefficients (7= 0.79) while maximizing sample
size, and was therefore set as the minimal wear time criteria to be included in the analyses. All

children’s PA data was then standardized to an eight hour period to control for within and
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between participant wear-time variation.'” Raw accelerometer data were cleaned and managed

using SAS codes adapted for this study. '*

Dietary intake

Children’s intake of vegetables and fruit, fibre, sugar, fat and sodium was measured at lunch on
two consecutive days with weighed plate waste and digital photography. The weighed plate

19-21

waste method has been extensively used in studies conducted on school-aged children and

22,23

has been shown to be a precise measurement of dietary intake.””"” Foods were weighed and a

picture taken before and after each serving. The difference in weight between the initial serving

and the leftovers was used to calculate each child’s food intake.?>?

The pictures were used to
validate the data collected from weighing, identify the type of the foods served, and estimate the
quantity of each food item left on the plate. Recipes were obtained and used to assess the
nutritional content of the foods served by using nutritional analysis software (Food Processor,

version 10.10.00) from which estimated intakes of fruit, fibre, sugar, fat and sodium were

derived.

Childcare educators’ practices

Two trained research assistants observed educators’ practices over the course of the two data
collection days using 19 of the items of the Nutrition and Physical Activity Self Assessment of
Child Care (NAP SACC). Each research assistant recorded their general observations

independently and compared their observations at the end of the second day. Research assistants
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showed excellent inter-rater reliability (Cohen’s kappa =0.942, p<0.001). Three nutrition experts
categorised the nutrition practices items (13 items) into 5: modeling (3 items, e.g. “When in
classrooms during meal or snack times, teachers and staff eat and drink the same foods and
beverages as children”), nutrition education (2 items, e.g. “Teachers talk with children informally
about healthy eating”), satiety recognition (4 items, e.g. “When children request seconds,
teachers ask them if they are still hungry before serving more food”), verbal encouragement (3
items e.g. “Teachers praise children for trying new or less preferred foods”), and the use of food
as rewards (1 item e.g. “Teachers use food to calm upset children or encourage appropriate

behavior™).

Three experts in PA categorised the PA practices items (6 items) into two: informal promotion of
PA (3 items, e.g. “Teachers incorporate PA into classroom routines and transitions”), which was
defined as practices that stemmed from educators’ own values or beliefs regarding PA, and
formal promotion of PA (3 items, e.g. “Teachers offer portable play equipment to preschool
children and toddlers during indoor free play time”), which are practices that are embedded in the
childcare centers’ daily routine or policies. Each item was scored on a scale ranging from 0 to 3
where 0 represented the practice less likely conducive to healthy behaviors and 3 represented the
most favourable practice. The sum of the items in each of the 7 categories provided a score for
that practice at the childcare center level and an overall nutrition and PA practices score was

calculated.
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Statistical analyses

Statistical analyses were conducted in the fall of 2015 using R, version 3.1.1. Normality tests
were used to determine the distribution of each outcome variable. To transform the outcomes
into approximately normal distributions, logarithmic transformations for fibre, sugar, MVPA and
sedentary time were undertaken, and square root transformations were used for calories, fat,
sodium, as well as fruit and vegetables (with and without potatoes). Multilevel linear regressions
were used to evaluate the association between nutrition practices of educators and dietary intake
of children, and the association between PA practices of educators and children’s time spent in
total PA, moderate to vigorous intensity PA, light intensity PA and sedentary activity. These
analyses were adjusted for province (New Brunswick or Saskatchewan), rurality, number of
children in the childcare center, and socioeconomic status of the region (based on total income of
persons aged 15 years and older living in private households) which was obtained from data
from the 2011 National Household Survey.** According to publicly available geospatial
information from the Community Information Database, 2006, 23 childcare centers were defined
as urban if they were in census metropolitan areas (CMAs), census agglomerations (CAs) or
strong metropolitan influenced zone (MIZ). They were defined as rural if they had moderate,

weak or no MIZ.

RESULTS

A total of 51 childcare centers were recruited in the first two years of the study. All 1208

preschoolers attending these childcare centers were eligible to participate and 730 (60.4%) were
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recruited. For practical reasons, childcare educator practices were not assessed in one center.

Therefore, practices from 50 centers were used for these analyses, with a total of 723 children.

The average age (standard deviation) of the 723 children eligible for these analyses was 4.0 (0.7)
years and 52% were boys (Table 1). On average, the 436 children for whom dietary data were
available at the time of these analyses had low fruit and vegetables (64.1g/day) and fibre
(2.7g/day), and high sugar (13.7g/day) and sodium (487.4mg/day) intakes. For the total of 624
children providing valid accelerometer data, 64% of their time in childcare centers was spent in

sedentary activities (306.7 min/day).

On average, childcare centers were awarded approximately half of the possible points for each of
the nutrition and PA practices, although food rewards were used in only 2 of the 50 centers. The

variance in scores was slightly greater for the PA practices than for the nutrition practices.

Table 1. Characteristics of study participants n= 723

N %

Sex

Boys 378 52.3

Girls 345 47.7
BMI

Underweight 79 12.2

Healthy weight 474 73.0

Overweight 73 11.3

Obese 23 3.5
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Socioeconomic status

Low (less than $50 000) 135 18.7

Medium ($50 000 - $79 999) 248 343

High ($80 000 and over) 340 47.0
School district

Anglophone 401 55.5

Francophone 322 44.5
Rurality

Rural 244 33.8

Urban 479 66.3

Mean (SD) 95% CI

Age (years) 4.0 (0.7) 4.0,4.1
BMI (kg/m”) 20.2 (3.7) 20.0, 20.5
Dietary intake per lunch n=436

Vegetables/Fruit (g) 64.1 (48.5) 59.6, 68.7

Vegetables/Fruit (g) *no potato 42.9 (38.3) 39.3, 46.5

Calories (kcal) 288.2 (125.7) 276.4,300.0

Fibre (g) 2.7(1.4) 25,28

Sugar (g) 13.7 (12.0) 12.6, 14.8

Fat (g) 8.8 (4.4) 8.4,9.2

Sodium (mg) 487.4 (292.2) 459.8,514.9
Physical activity per day n=624

Total PA (min) 171.9 (55.6) 167.5,176.2

MVPA (min) 11.1 (15.8) 99,123

LPA (min) 162.2 (53.6) 158.1, 166.4

Sedentary time (min) 306.7 (59.4) 302.0,311.3
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Childcare educator practices1
Modeling (0-9 pts)

Nutrition education (0-6 pts)

©CoO~NOUTA,WNPE

10 Satiety recognition (0-12 pts)
12 Verbal encouragement (0-9 pts)
14 No use of food as rewards (0-3 pts)

16 Overall nutrition practices (39 pts)

20 Informal PA promotion (0-9 pts)
22 Formal PA promotion (0-9 pts)

24 Overall PA practices (0-18 pts)

4.9 (1.4)
1.9 (1.5)
5.1(1.8)
3.2(1.8)
2.8(0.5)
17.8 (4.0)

4.6 (2.6)
6.2 (2.1)
10.8 (4.1)

4.7,5.0
1.7,2.0
4.9,5.2
3.0,3.3
2.8,2.9
17.5,18.2

44,438
6.0, 6.4
10.5,11.1

26 "'High scores indicate healthier practices.

28 226

31 227  Modeling, nutrition education and not using food rewards were associated with the children’s

34 228  intake in one or more nutrients (Table 2). Modeling was positively associated with the intake of

36 229  sugar, while nutrition education was negatively associated with the intake of calories and fibre.

38 230  To put this in context, children under the supervision of educators who obtained 5 points for

41 231  modeling consumed an average of 19g of sugar, versus an average of 33g among children

43 232 supervised by educators who obtained 9 points (exp((log(Average sugar consumption +1) +

45 933 (Educator score for modeling*[ [Table 2])-1) = Intake in sugar). In addition, children would

48 234  consume an average of 223 kcals when educators obtained 3 points for nutrition education,

50 235  versus 167 kcals when educators obtained 6 points. Not using food rewards was negatively

55 237  associated with children’s intake of nutrients nor vegetables and fruit. None of the PA practices

236  associated with intake in fat, however satiety recognition and verbal encouragement were not

57 238  were associated with total time spent in PA, MVPA, LPA or sedentary activity (Table 3).
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Table 2. Multilevel linear regression derived estimates of the association between educators’ practices and children’s dietary intake

Educator Vegetables and
... Vegetables and e . . 1 . 2 2 1 . 1

nutrition fruit ( )1 fruit without Calories (kcal) Fibre (g) Sugar (g) Fat (g) Sodium (mg)

practices g potatoes (g) !

©CoO~NOUITA,WNPE

11 Estimate | p-value |Estimate| p-value |Estimate| p-value | Estimate| p-value | Estimate| p-value |Estimate| p-value |Estimate | p-value

13|Modeling 0.206 0.438 0.032 | 0.899 0.605 0.064 0.063 0.083 0.132 0.026 0.067 0.310 0.424 | 0.527

15/Nutrition -0.196 0.435 -0.119 0.623 -0.675 0.026 -0.068 0.044 -0.084 0.143 -0.095 0.123 -0.975 | 0.117
17 education

18
-'213 Satiety 0.023 0.913 0.004 0.986 | -0.036 | 0.894 0.011 0.715 0.013 0.792 | -0.007 | 0.900 0.091 | 0.865
21
22
23
24| Verbal 0.244 0.229 0.020 0.918 -0.144 | 0.577 0.015 0.596 0.027 0.564 | -0.032 | 0.532 | -0.769 | 0.129
25|encouragement
26
% Not using food | -0.023 | 0.977 0.596 0.437 | -1.117 | 0.265 | -0.023 | 0.834 | -0.078 | 0.678 | -0.379 | 0.049 | -0.204 | 0.921
og[rewards
30
31|Overall 0.047 0.593 0.000 0.995 | -0.061 | 0.579 0.003 0.816 0.011 0.606 | -0.013 | 0.538 | -0.200 | 0.362
32/nutrition
33 .
34 |practices
35 T 2
36 Estimates are adjusted for province, rurality, SES and daycare size. Boldface indicates statistical significance (p<<0.05). " Square root-transformed variables;

g; Log-transformed variables.
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Table 3. Multilevel linear regression derived estimates of the association between educators’ practices and children’s physical activity

Educator | |
. MVPA . . ¢ tivi .
physical activity Total PA (min) A% (min) LPA (min) Sedentary activity (min)

promotion

©CoO~NOUTA,WNPE

10 | practices Estimate p-value Estimate p-value Estimate p-value Estimate p-value

12 | Formal PA -0.382 0.846 -0.024 0.311 0.280 0.879 0.002 0.806
promotion

16 | Informal PA -0.748 0.706 0.004 0.854 -0.524 0.777 0.003 0.665
17 | promotion

19 1 Overall PA -0.388 0.738 -0.007 0.622 -0.082 0.939 0.001 0.691
21 | practices

23 Estimates are adjusted for province, rurality, SES and daycare size. Boldface indicates statistical significance (p<0.05). ' Log-transformed
variables.
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DISCUSSION

Our results demonstrate that educators’ modeling, nutrition education and not using food as
rewards are associated with children’s dietary intake at lunch in childcare centers. However, the
benefits of these practices may largely depend on what the childcare center offers. This study
highlights the importance of educators, but also of childcare centers as a whole, in promoting
healthy eating among preschoolers. However, our results did not suggest that educators influence

PA-related behaviors of children under their care.

Educators’ nutrition practices and children’s dietary intake

When educators enthusiastically ate or drank the same foods and beverages as the children, and
did not consume unhealthy foods or beverages in front of the children, preschoolers ate greater
amounts of sugar. This is in line with a study that found that children’s intake and acceptance of
food increased when educators enthusiastically modeled healthy eating.”® Our study’s findings
probably reflects the nutritional composition of the foods served in the childcare centers. For
example, we observed that high-sugar containing foods, such as cookies, pastries and fruit juices,
were commonly served, which is similar to previous studies that have reported that children

27.28 Thus, in order for

attending childcare centers consume excess amounts of added sugars.
modeling to be effective at promoting healthy eating, it is essential for childcare centers to offer

nutritious foods.

The more nutrition education practices were demonstrated, such as planning nutrition-related

activities and talking informally to children about food and healthy eating, the less children ate
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calories and fibre. The type of nutritional information shared and the sources of this information
are likely to be magazines, books, and the Internet as Canadians use these most frequently for
nutrition information.”” These sources often present erroneous, misleading and conflicting
nutrition information. Furthermore, it has been reported that childcare educators believe they
have to control what and how much children should eat in order to prevent childhood obesity.*
If such beliefs are taught to children, preschoolers may also feel the need to restrict their own
food intake. Providing evidence-based nutrition education could represent a promising avenue

for healthy eating promotion among preschoolers.

In our study, not using food as rewards was negatively associated with fat intake. Previous
studies have found that using a special desert as a reward *', or combining positive reinforcement
and a tangible reward (i.e. sticker),”> were effective ways of increasing children’s intake in fruit
or vegetables. It is possible that food or non-food rewards act as extrinsic motivation for children
to eat. If this extrinsic motivation is absent, children may be less inclined to eat, thus explaining
our findings. However, studies have shown that offering a desirable food as a reward for eating
another has been linked to an enhanced preference for the food used as a reward, while the
preference for the distasteful food decreases.**~* Therefore, it has been suggested that verbal

rewards should be used rather than tangible rewards.*”

Previous studies have found that verbal encouragement®'*

and encouraging preschoolers to eat
healthy foods while allowing them to make their own food choices,*® increased their

consumption of fruit and vegetables. Although multivariate analyses showed that verbal
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encouragement was positively associated with children’s intake in fibre and sugar, fruit and
vegetables and negatively associated with their intake in sodium, these associations were no
longer statistically significant when clustering was accounted for in the multilevel models.
Similarly, satiety recognition practices were negatively associated with children’s intake in
calories and sodium in the multivariate analyses, but were no longer statistically significant in

the multilevel regression analyses.

Educators’ physical activity promoting practices and children’s physical activity levels

Our study found no association between educators’ PA practices and children’s PA level.
Results from previous studies are inconsistent.'' Although two studies found that offering
portable play equipment to preschoolers increased their PA,*">* one found that not withholding
PA as a mean of punishment was not associated with children’s PA.>® Another reported a
decrease in children’s PA when childcare educators were present.”” Other variables may have a
larger influence on children’s choice to be physically active, such the PA levels of their peers,*
or if they feel like being active or not on a particular day. Although our results were not
statistically significant, it may be important for educators to create opportunities for children to
be active, to encourage and model a physically active lifestyle, and to establish an environment
that supports physical activity. A recent study found that PA opportunities accounted for only 48
minutes or 12% of the total childcare day.*' The same study also found that while outdoor child-
initiated free play was most common, outdoor teacher-led physical activities were the least
frequently observed PA opportunity.*' In line with findings of other studies, our results showed

room for improvement as children spent a large amount of time in sedentary activities.*'
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Our finding that educators’ practices were associated with children’s dietary intake but not with
PA could be explained by differences in the times at which those two behaviors were assessed.
Nutrition practices were primarily observed during well-defined lunch periods, at which point
children’s dietary intake was also assessed. While the connection observed between educators’
practices and children’s eating was direct and immediate, PA practices were observed at various
times during the two days of data collection and children’s PA was assessed through the entire
day. This disconnection is likely to have obscured any punctual association between educator
practices and children’s PA. This and the educators’ infrequent use of PA practices could explain
why no statistically significant relationship was found. Therefore, it may be important to
enlighten childcare educators on how they can play a role in helping children become more
physically active, by providing them with training in physical activity. Future research should
investigate if increasing childcare educators’ ability to facilitate, encourage, and model more PA

results in preschoolers becoming more physically active.

Strengths and limitations

This study had several strengths including the use of objective methods for assessing dietary
intake and PA, the direct observation of childcare educator practices by trained research
assistants and the diversity of childcare centers in terms of geographical location, language
spoken and socioeconomic status. However, its limitations must be acknowledged. Children’s
dietary data was collected on only two days, which may not be enough to represent preschoolers’
usual intake since it can fluctuate from day to day.** It is also possible that the presence of the
research assistants influenced the childcare educators’ practices and children’s behaviors.

Finally, the cross-sectional nature of the analyses limits the assessment of causal relationships.
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Conclusion

In conclusion, our results provide insight on how childcare educators’ practices may be
associated with preschoolers’ healthy behaviors, particularly those relating to dietary intake. We
have shown that childcare educators who model healthy eating, provide nutrition education and
avoid using food as rewards, could potentially help children eat healthier, provided that the foods
served are also of high nutritional value. Our results suggest that interventions should include
childcare educators as agents for the promotion of healthy eating among preschoolers. Although
none of the PA practices were associated with the preschoolers’ PA levels in our study, results
demonstrate that children spend a large amount of time being sedentary. This supports the need
for the development of effective interventions that aim to increase PA and decrease sedentary

time in childcare centers.
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