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Table 7

Effect Sizes, Standard Deviations (SD), 95% Confidence Intervals (Clys), and Fail Safe N
Values of Moderator Variables on Physical Activity Counts

Moderator Number | Mean Effect 1 Fail
) of Effect Size SD Clys® Significance
Variable . Safe N
Sizes (Hedges g)

Intervention length (weeks)
<4.00 5 0.29 20 [.04, .55] * 24
12.01-26.00 9 0.46 145 | [-.65,1.58]
ntervention location
Early-learning 8 0.52 1.54 | [-.76,1.81]
environment
Home-based 6 0.24 22 [.01, .47] * 22
component
Intervention leadership S
Teacher [ 8 | 002 ] .02 [-08,.04] ]| i
ntervention type
Education 4 0.34 20 [.02, .66] * 23
PA +E° 9 0.46 1.45 | [-.65,1.58]
Nature of physical activity
Structured | 7 062 | 164 ] [-90,2.13] [ ]

An effect size is considered significantly different from zero if the 95% confidence
interval does not include or pass through zero (Hedges & Olkin, 1985); "PA + E =

physical activity + education

*p <.05
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Intervention leadership. Interventions under the leadership of teachers yielded a
small negative, non-significant effect (Hedges g =-0.02; p > .05) on physical activity
counts in preschoolers.

Intervention type. Educational interventions had a small, significant (Hedges g =
0.34, p < .05) effect on physical activity counts, while interventions utilizing physical
activity plus education had a small-to-moderate, non-significant (Hedges g = 0.46, p >
.05) effect. The follow-up one-way between-groups ANOV A results suggested that
neither intervention type was more successful at increasing preschoolers’ physical
activity counts, F(2,11) = .05, p = .96.

Nature of physical activity. Interventions that consisted of structured activities
had a moderate-to-large effect on physical activity counts (Hedges g = 0.62). This effect
size was not significantly different from zero (p > .05).

Proxy-reported physical activity

Table 8 contains an overview of the effect of specific moderator variables on
proxy-reported physical activity in preschoolers.

Intei'vention length. In terms of proxy-reported physical activity, interventions
that were less than 4 weeks in duration had virtually no effect (Hedges g = 0.08, p > .05),
and those that lasted 12 to 26 weeks had a small effect (Hedges g = 0.26; p > .05). In
comparison, interventions that were 26 to 52 weeks in duration were associated with a
large, albeit non-significant, effect (Hedges g = 0.78; p > .05). The follow-up one-way
between-groups ANOVA results indicated that none of the intervention lengths were

superior when measuring proxy-reported physical activity, F(2,6) = .81, p = .49.
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Table 8

Effect Sizes, Standard Deviations (SD), 95% Confidence Intervals (Clys), and Fail Safe N
Values of Moderator Variables on Proxy-Reported Physical Activity

Moderator Nurr{ber Mean.Effect _ «| Fail
. of Effect Size SD Clgs? Significance
Variable . Safe N
Sizes (Hedges g)

Intervention length (weeks) .
<4.00 3 0.08 20 | [-41,.57]

12.01-26.00 4 0.26 56 | [-.64,1.15]
26.01-52.00 2 0.78 1.10 | [-9.11, 10.67)
ntervention location
Early-learning 5 0.34 .40 [-.15, .83]

environment
Home-based 2 -0.22 .02 [-.35,-.08] * 10
component
Antervention leadership
Parent 2 022 ] .02] [-35-.07] * 10
Trained 4 0.75 65 | [-28,1.79]
personnel
ntervention type
Education 4 026 | .56 | [-.64,1.15]

EC 3 0.08 20 | [-41,.57]

PA +E° 2 0.78 1.10 | [-9.11, 10.67]

®An effect size is considered significantly different from zero if the 95% confidence
interval does not include or pass through zero (Hedges & Olkin, 1985); PEC =
environmental changes; ‘PA + E = physical activity + education

p<.05
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Intervention location. Interventions that took place in an early-learning
environment had a small-to-moderate, non-significant effect (Hedges g = 0.34; p > .05)
on proxy-reported physical activity, while home-based interventions had a small,
negative, and significant effect (Hedges g = -0.22; p <.05) on this outcome variable.
Follow-up one-way between-groups ANOV A results suggested that neither intervention
location was superior for increasing proxy-reported physical activity, £(1,5) =3.47,p =
12,

Intervention leadership. Interventions led by trained personnel s (e.g.,
professional youth coach, research coordinator) were associated with a large, non-
significant effect (Hedges g = 0.75; p > .05) with regard to proxy-reported physical
activity among preschoolers. In contrast, interventions led by parents were associated
with a small, negative, significant effect (Hedges g =-0.22; p <.05) on this same
outcome variable. ANOVA results suggested that neither type of leadership was superior
over the other when considering proxy-reported physical activity, £(1,4) =3.94, p = .12.

Intervention type. Interventions that consisted of education (only) had a small
effect (Hedges g = 0.26), while interventions that focused on environmental changes had
virtually no effect (Hedges g = 0.08). In comparison, interventions that utilized a
combination of physical activity and educational components were associated with a

large effect (Hedges g = 0.78) on proxy-reported physical activity. None of these effect

sizes were significantly different from zero (p > .05). Follow-up one-way between-groups

ANOVA results indicated that none of these intervention types were superior to the

others, £(2,6) = .81, p = .49,

42
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Chapter S: Discussion

The primary objective of this meta-analysis was to determine the effectiveness of
physical activity interventions on physical activity participation and/or body composition
outcomes among preschool-aged children. A secondary objective was to consider the
effect of eight moderator variables (i.e., intervention length, location, leadership, and
type, activity reporting method [i.e., subjective and objective methods], location of play
[i.e., indoor versus outdoor], and nature of play [i.e., structured versus unstructured]) on
the physical activity behaviours and body composition outcomes of preschoolers.

Overall, physical activity interventions had a moderate effect on preschoolers’
level of MVPA, a small-to-moderate effect on physical activity counts and proxy-
reported physical activity, while only a small effect was observed for body composition
and light physical activity. These are promising findings; given preschoolers’ low levels
of activity, these results suggest that interventions do facilitate increased physical activity
participation among this cohort. Furthermore, the small effect of these interventions on
body composition was not unexpected as body composition changes are slow to take
effect and require sustained efforts (Berkey, Rockett, Gillman, & Colditz, 2003; Donnelly
et al., 2003). Moreover, while the results of this analysis indicate that interventions
targeting MVPA are most effective when administered for less than 4 weeks, the long
term effects or sustainability of physical activity changes remains unclear as many
interventions did not garner follow-up information. Additionally, environmental changes
produced large effects on preschoolers’ engagement in MVPA; therefore, it is possible
that this accounts for the significant effects of interventions occurring for less than 4

weeks in duration. Consequently, it is important to interpret these results with caution.
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Appendix A
Coding Sheet — Physical Activity, Body Composition, and Preschool-Aged Children
A. Column 1: AUTHOR: Authors’ names and year of the study (alphabetic)

B. Column 2: STUDYDATE: Date of study publication
Actual value (numerical)
Not specified (999)

C. Column 3: STDYNO: Running total on the number of studies
D. Column 4: ESNO: Running total on the effect size from a particular study

E. Column 5: STUDYSOURCE: The source of the study (i.e., type of publication)
Refereed journal (1)
Non-refereed journal (2)
Conference proceeding (3)
Thesis (4)
Dissertation (5)
Unpublished manuscript (6)
Other (7)

F. Column 6: AGEX: Mean age (years) of participants
Actual value (numerical)
Not specified (999)

G. Column 7: DESIGN: Study design
Randomized Control Trials (1)
Quasi experimental (2)
Pre-post design (3)
Correlational (4)
Cluster randomized design (5)
Non-randomized controlled prospective study (6)

H. Column 8: INTERVENTIONLENGTH: Total time span of the intervention (weeks)
Actual value (numerical)
Not specified (999)

[. Column 9: INTLOCATION: Intervention-site Location
Child care setting (1)
Physician’s office (2)
Home-based (3)
Child care + home based (4)
Preschool (5)
Kindergarten (6)
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Daycare + preschool (7)
Clinic + home based (8)
Clinic (9)

Not specified (999)

J. Column 10: INTERVENTIONLEADERSHIP: Who puts the intervention into
practice for the children?
Teacher (1)
Parent (2)
Physician (3)
Health professional (4)
Trained personnel (5)
Professional youth coach + preschool teacher + assistant (6)
Pediatric psychology postdoctoral fellows + research coordinator (7)
Not specified (999)

K. Column 11: INTLOCATION#: Number of Intervention-site Locations (classrooms)
Actual value (numerical)
Not specified (999)

L. Column 12: COUNTRY: Study location (geographic)
Canada (1)
United States (2)
UK (3)
Scotland (4)
Australia (5)
France (6)
Belgium (7)
Thailand (8)
Israel (9)
Not specified (999)

M. Column 13: Ethnicity
African American (1)
Thai (2)
Latino (3)
White (4)
Multiracial (5)
Hispanic (6)
Not specified (999)

N. Column 14: ACTREPORT (behavioural measure vs. self-report)
Behavioural measure (objective measure) (1)
Accelerometry (11)
Heart rate monitoring (12)
Pedometer (13)
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Self-report (2)
Participant observation — parent (3)
Participant observation — teacher or director (4)
OSRAP—Observational System for Recording Activity in Preschoolers (41)
Not specified (999)

O. Column 15: MeasurementTimePoint-weeks

Actual value (numerical)
Not specified (999)

P. Column 16: CHAR: Weight Characteristics of the child
Overweight (1)
Obese (2)
General population (3)
Overweight + normal weight (4)
Not specified (999)

Q. Column 17: Intervention type (experimental)
Physical activity (1)
Education (2)
Environmental changes (3)
Physical activity + education (4)
Physical activity + environment changes (5)
Education + environmental changes (6)
Physical activity + education + environmental changes (7)
Screening + physical activity (8)
Musical activities + interactive education (9)
Physical activity integrated into curriculum (10)
Food service modification + education (11)
No intervention/not specified (999)

R. Column 18: Nature of education (experimental)
Written material (1)
Posters or public displays (2)
Verbal presentation (3)
Written material + posters (4)
Written material + posters + verbal presentation (5)
Verbal presentation + written material (6)
Verbal presentation + activities (7)
Not applicable (999)

S. Column 19: Educational content (target; experimental)
Nutrition (1)
Physical activity (2)
Screen time (3)
Nutrition + Physical Activity + Screen time (4)
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Nutrition + Physical Activity (5)

General health topics (6)

Nutrition + Screen time (7)

Nutrition + Physical Activity + BMI (8)

Diet + Physical Activity + Parenting skills (10)
Physical activity + screen time (11)

Not applicable (999)

T. Column 20: Education Target (experimental)
Child (1)
Parent (2)
Teacher (3)
Child + Parent (4)
Parent + Teacher (5)
Child + Teacher (6)
Child + Parent + Teacher (7)
Child + Teacher + food service staff (8)
Not applicable (999)

U. Column 21: Nature of environmental changes
Activity-friendly equipment added to outdoor preschool playground (1)
Play equipment added (2)
Painted markings on the playground (3)
Painted markings + play equipment (4)
Posters displayed in public spaces (5)
Not applicable (999)

V. Column 22: Nature of physical activity (experimental)
Structured (1)
Unstructured (2)
Mixed (3)
Not specified (999)

W. Column 23: Nature of physical activity (control)
Structured (1)
Unstructured (2)
Mixed (3)
Not specified (999)

X. Column 24: LOCATIONofPLAY
Indoor (1)
Outdoor (2)
Mixed (3)
Unspecified (999)
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Y. Column 25: GENDER: The gender of the participants
Male (1)
Female (2)
Mixed (3)
Not specified (999)

Z. Column 26: GROUP
Intervention group (1)
Control group (2)
Not applicable (999)

AA. Column 27: DV
BMI — objectively measured (1)
Adjusted BMI (111)
BMI percentile for age and sex (112)
BMI change score (113)
BMI SD Score — objectively measured (2)
Adjusted BMI z-score (211)
Standardized BMI change score (212)
Outdoor play time spent (proxy measure) (3)
Light activity (31)
Moderate activity (32)
Vigorous activity (33)
PAL based on accelerometer count cut-offs (4)
Light activity (41)
Moderate activity (42)
Vigorous activity (43)
Sedentary activity (44)
MVPA (45)
Counts per minute (46)
% time in light physical activity (47)
% time in moderate physical activity (48)
% time in vigorous physical activity (49)
% time in moderate-to-vigorous physical activity (50)
Physical Activity — Moderate (hours) (51)
Physical Activity — Vigorous (hours) (52)
Heart rate (5)
Physical Activity Heart Rate>50 (% time) Index (511)
PAL based on pedometer counts (6)
Steps per day (61)
Adherence to intervention (7)
Adherence to wearing heart rate (HR) monitor (71)
WHCU (8)
TSF (9)
Exercise Frequency (10)
Exercise Intensity (11)
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Percentage overweight — unadjusted BMI > 90" percentile (12)
Parent perceptions of child’s physical activity (13)
More than enough (131)
About the right amount (132)
Not enough (133)
Body fat percentage (%) (14)
Obese (>95" %ile) (15)
Overweight (85-95™ %ile) (16)
% MVPA (20)
Circle time (201)
Transitions (202)
Snack time (203)
Free choice outdoor (204)
Free choice indoor (205)
Researcher observed total physical activity - EPAO (21)
Active play item (22)
Family activity item (23)
Teacher observed physical activity (24)
MVPA — Classroom (25)
MVPA — Classroom + Outside (26)
VPA -- Classroom (27)
VPA - Classroom + Outside (28)
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Appendix B

Effect Sizes, Standard Deviations (SD), and 95% Confidence Intervals (Clos) Prior to
Recategorization of Moderator Variables

Number | Mean Effect
Moderator Variable | of Effect Size SD Clos® Significance”
Sizes (Hedges g)

Intervention-site location

Child care setting 27 026 [ .43 [.09, .43] | *

Home-based 4 0.34 20 [.02, .66] *

Child care + home- 8 0.004 11 [0.09, .03]

based

Preschool 45 0.56 .96 [.27, .85] *

Kindergarten 11 0.03 13 [-.06, .12]

Daycare + preschool 3 0.14 .08 [-.05, .33]

Clinic + home-based 12 0.54 1.00 | [-.09,1.18]

Clinic 2 0.78 1.10 | [-9.11, 10.67]
Intervention leadership

Teacher 51 0.12 34 [.02, .22] *

Parent 6 -0.35 48 [-.85, .15]

Healthcare 4 0.38 .78 [-.87, 1.63]

professional

Trained personnel 8 0.20 .36 [-.10, .50]

Professional youth 6 0.78 1.75 [-1.1, 2.6]

coach + preschool
teacher + assistant
Paediatric psychology 6 1.44 25 [1.18, 1.69] *
postdoctoral fellows +
research coordinator

Activity reporting method

Participant observation 19 0.16 .36 [-.01, .33]

— parent

Participant observation 1 0.90

— teacher

Accelerometry 64 0.44 .80 [.24, .64) *

Heart rate monitoring 3 0.99 18 [.54, 1.45] *

Pedometer 13 0.48 1.17 | [-.23, 1.19]
Jntervention type

Physical activity 12 0.27 46 [-.02, .56]

Education 14 0.05 52 [-.25,.35]

Environmental 30 0.65 .88 [.32, .98] *

changes
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Physical activity + 45 0.36 81 [.12, .60]
education
Musical activities + 3 0.14 .08 [-.05, .33]
interactive education
Physical activity 8 0.28 52 [-.15,.72]
integrated into
curriculum
Jnterventiondesign
Randomized Control 54 0.34 75 [.13,.54] *
Trial (RCT)
Quasi-experimental 6 1.15 29 [.85,1.45]
Pre-post design 26 0.74 94 [.36,1.12]
Cluster randomized 40 -0.04 24 [-.11,.04]
design
Non-randomized 2 0.78 1.10 | [-9.11, 10.67]
controlled prospective
study
Bducationtarget ]
Child 9 0.56 1.42 ] [-.53,1.65]
Parent 14 0.21 43 [-.04, .46]
Teacher/director 2 0.73 24 [-1.39,2.84]
Child + Parent 32 0.25 .65 [.02, .49]
Parent + Teacher 1 -0.02
Child + Teacher 6 -0.01
Child + Parent + 1 -0.02 05 [-.06, .05]
Teacher
Nature of physical activity
Structured 46 0.24 .70 [.03, .45] *
Unstructured 24 0.91 .80 [.57, 1.25] *
Locationofplay
Indoor 8 0.28 52 [-.15, .72]
Outdoor 30 0.65 .88 [.32, .98] *
Mixed 12 0.40 1.24 | [-.39,1.19]
Jnterventionlength
57 3 005 [ .12 [-.25,.34]
71 18 1.19 72 [.83, 1.55] *
3.00 3 0.99 18 [.54, 1.45] *
4.00 7 0.23 23 [.02, .44] *
7.00 3 0.14 .08 [-.05, .33]
8.00 8 0.28 52 [-.15, .72}
14.00 23 0.27 .89 [-.11,.65]
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20.00 6 0.01 [ .05 [-.06, .05]
24.00 22 0.36 78 [.02, .71] *
29.60 6 0.02 13 | [-12,.16]
52.00 2 0.78 1.10 | [-9.11, 10.67]

?An effect size is considered significantly different from zero if the 95% confidence
interval does not include or pass through zero (Hedges & Olkin, 1985).

"p <0.05
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Appendix C

Recategorization of Moderator Variables

Variables included under

Variables included

Variable label initial label New label under new label

Intervention .57,.71, 3.00, 4.00, 7.00, | Intervention <4.00 weeks,

length (weeks) | 8.00, 14.00, 20.00, length (weeks) | 4.00-12.00 weeks
24.00, 29.60, 52.00 12.01-26.00 weeks

26.01-52.00 weeks

Intervention Child care setting, Early-learning | Child care setting,

location Physician’s office, environment preschool, kindergarten,
Home-based, Child care daycare + preschool
+ home based, Home-based Home-based, child care +
Preschool, Kindergarten, | component home based, clinic +
Daycare + preschool, home based
Clinic + home based,
Clinic

Intervention Teacher, Parent, Teacher Teacher

leadership Physician, Health Parent Parent
professional, Trained Trained Health professional,
personnel, Professional | personnel Trained personnel,
youth coach + preschool Professional youth coach,
teacher + assistant, assistant, Pediatric
Pediatric psychology psychology postdoctoral
postdoctoral fellows + fellows + research
research coordinator coordinator

Activity report | Behavioural measure Accelerometery | Accelerometery
(objective measure), Heart Rate Heart rate monitoring
Accelerometery, Heart Pedometer Pedometer
rate monitoring, Observation Self-report, Participant

Pedometer, Self-report,
Participant observation —
parent, Participant
observation — teacher or
director, OSRAP—
Observational System
for Recording Activity
in Preschoolers

observation — parent,
Participant observation —
teacher or director,
OSRAP—Observational
System for Recording
Activity in Preschoolers
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Activity report | Behavioural measure Objective Accelerometry,
— subjective (objective measure), measures pedometer, heart rate
vs. objective Accelerometry, Heart monitoring
measures rate monitoring, Subjective Self-report, Participant
Pedometer, Self-report, | measures observation — parent,
Participant observation — Participant observation —
parent, Participant teacher or director
observation — teacher or
director, OSRAP—
Observational System
for Recording Activity
in Preschoolers
Design Randomized Control RCT Randomized control trials
Trials, Quasi- Quasi- Quasi-experimental, non-
experimental, Pre-post experimental randomized controlled
design, Correlational, prospective study
Cluster randomized Pre-/post- Pre-post design
design, Non-randomized | design Cluster randomized
controlled prospective Cluster design
study randomized
design
Intervention Physical activity, Physical Physical activity, Physical
type Education, activity activity integrated into
Environmental changes, curriculum
Physical activity + Education Education, Musical
education, Musical activities + interactive
activities + interactive education
education Environmental | Environmental changes,
Physical activity changes Physical activity +
integrated into education
curriculum, Physical Physical activity +
activity + education
education
Educational Child, Parent, Teacher, Child Child
target Child + Parent, Parent + | Parent Parent
Teacher, Child + Child + Adult Child + Parent, Child +
Teacher Teacher
Adult Teacher, Parent + Teacher

combined




