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Why?

Physical inactivity is a public health issue (WHO, 2016)

27.5% of individuals are insufficiently active (WHO, 2016)

Possible solution: Active Transportation promotion during 

childhood

Active transportation is any self-propelled, human-powered 

mode of transportation, such as walking or bicycling. (CDC, 

n.d.)

Not enough children (age <18 years) use AT (Gordon-Larsen, 

Nelson & Beam, 2005)



But does it work?

AT helps increase PA levels (Gordon-Larsen, Nelson & Beam, 2005, Heela, et al., 

2005, Carver et al., 2011, Yang, et al., 2014, Bopp, Bopp & Schuchert, 2015)

Parents and neighborhood environment may affect child AT (Panter, 

Jones & van Sluijs, 2008, Giles-Corti, et al., 2009, Van Kann et al., 2016)

Child AT behavior persists over time (Carver et al., 2011, Yang, et al., 2014)
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Lifelong Physical Activity Model

Such as:

Social support

Verbal support

Instrumental support

Role-modeling

Parental influence
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Parental 
influence

•Parental support influences child PA through 

increased self-efficacy (Wing, 2015)

•Self-efficacy to support and parent 

interaction associated with child PA (Adkins et 

al., 2004, Zerger et al., 2016)

•Parental support and role-modeling may 

increase AT competence and behavior (Welk, 

Wood & Morss, 2003, Van Kann et al., 2016)



Active Transportation

Child and parent perception of safety influences child AT (Fulton et al., 

2005, Kerr et al., 2006, Forman et al., 2008, Giles-Corti, 2009, Carver et al., 2010, Van Loon, et 

al., 2014, Côté-Lussier, Mathieu, & Barnett, 2015)



Lifelong 
Physical 
Activity 

Behavior

Develop through practice, parental influence 
(Telema, 2009, Trudeau, Laurencelle & Shephard, 2004, 

Panter, Jones, & Van Sluijs, 2008, Yang et al., 2014)

Persist over time (Anderssen et al., 1996, Malina, 

2001, Carver et al., 2011, Itoh et al., 2017, Hulteen et al., 

2018)



Gaps in the literature

Understand parental influence [on AT]
(Malina, 2001)

Study neighborhood environment role on 

AT (Panter, Jones, & Van Sluijs, 2008)

Investigate association between child and 

adult AT (Yang et al., 2014)

Image: unsplash.com



Purpose
INVESTIGATE FACTORS FOR 

ACTIVE TRANSPORTATION 

BEHAVIOR TRACKING 

ACROSS THE L IFESPAN

Image: unsplash.com



Research Questions & Hypotheses

RQ 1: Does parental support influence child AT?

◦ Recalled parental support behavior for AT → Child AT more likely

RQ 2: Does parent role modeling influence child AT?

◦ Recalled parental role-modeling for AT→ Child AT more likely

RQ 3: Does the child neighborhood environment influence child AT?

◦ Recalled supportive neighborhood for PA → Child AT more likely

RQ 4: Does child AT influence adult AT?

◦ Recalled child AT  → Adult AT more likely
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Method

Cross-sectional online survey (20 
min)

oData collected Spring 2020

oAdults (18yrs+) recruited via 
emails, flyers, snowball sampling

oRecalled childhood AT behavior and 
parental/environmental influences

oCaptured adult AT, PA, and 
demographics



Parental Influence
Recall of perceived parental influence in childhood

Recall questions were led with:

Thinking about the time and place that had the most influence on your 

active transportation behavior as a child (<18 years): 

Parent Questions:

Q3.2 Do you recall your parents talking with you about the benefits of physical activity?

Q3.3 Do you recall your parents encouraging you to be more physically active?

Q3.4 Do you recall your parents asking if your friends were physically active?

Q3.5 Do you recall your parents talking about the health risks of NOT being physically active?

Q3.6 Do you recall your parents role-modeling active transportation behavior to you?

Q3.7 Did your parents enable you to participate in active transportation by providing 

equipment (such as a bicycle, tennis shoes, skateboard, etc.)?



PANES

Modified Physical Activity Neighborhood Environment Survey (PANES) (Sallis et al., 2010)

Assesses environmental properties through a 5-point scale

Modified for recall

Basis for categories of environment quality for PA

Categories made from ranges:

◦ <2 low PA environment

◦ 2-<3 moderate PA environment

◦ 3-<3.5 high PA environment

◦ 3.5-4 very high PA environment 



Walking Biking Skating
Public 

Transportation 

Recalled child AT and adult AT

Measured in recall and current behavior

Asks about activity in four types:

Asks about behavior frequency and typical destinations

For analysis, dichotomized AT participation to yes/no 



Analyses

Binomial logistic regression analyses, SPSS 26 

(Armonk, NY)

RQ Independent Dependent

1 Parental Support (y/n) Child AT* (y/n)

2 Parental Role-Modeling (y/n) Child AT* (y/n)

3 Child Neighborhood (low 

medium, high, very high)

Child AT* 

4 Child AT* (y/n) Adult AT,* PA (y/n)

Image: unsplash.com

*Analyses included overall and mode-specific AT



Sample 
Characteristics

Excluded participants with 

<10% survey completion

n = 98

Age range: 18-58

Gender n % M SD

Male 24 28.2 - -

Female 61 70.9 - -

Age 82 - 26 8.9

Education

High school 

graduate
6 7.0 - -

Some college 28 32.6 - -

2-year degree 12 14.0 - -

4-year degree 18 20.9 - -

Graduate degree 22 25.6 - -

Race

Asian 8 9.4 - -

Black/African 

American
6 7.1 - -

White 71 83.5 - -

Descriptive Statistics

Height (in m) 82 - 1.7 0.24

Weight (in kg) 83 - 69.9 14.2

MVPA/wk (in min) 87 - 464 416

BMI 82 - 24.1 4.4
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Top destinations for 
each mode of activity

Age AT Type Home School Work Park
Home of

a friend
Gym Shops Library

Community

center
Church Playground

Child

Walking 48 57 3 40 47 5 32 16 5 8 44

Biking 34 26 5 41 42 7 20 9 3 5 32

Skating 10 1 0 13 14 0 1 0 0 0 10

Public 

Transportation
10 17 2 2 6 1 6 4 1 0 0

Adult

Walking 47 63 29 18 14 20 25 22 1 4 11

Biking 20 19 14 7 9 6 12 7 3 3 4

Skating 3 1 1 0 1 1 1 0 0 0 0

Public 

Transportation
7 7 4 1 2 1 6 2 1 0 0



Parental Influence
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Parental association with child walking

Odds

Ratio
Sig.

C.I. (95% Exp(B))

Lower Upper

Benefits of PA Talk 0.39 0.40 0.04 3.57

Promote PA Talk 7.42 0.14 0.53 104.05

Display Interest in child PA 4.71 0.28 0.28 79.08

Health Risks of no PA Talk 0.20 0.23 0.02 2.73

Instrumental Support 0.30 0.27 0.03 2.55

Gender 0.98 0.98 0.15 6.24

Sig.: p<0.05

RQ 1: Does parental support influence child AT?

Parental association with child biking

Odds

Ratio
Sig.

C.I. (95% Exp(B))

Lower Upper

Benefits of PA Talk 0.44 0.37 0.07 2.68

Promote PA Talk 2.13 0.42 0.34 13.12

Display Interest in child PA 1.10 0.92 0.19 6.41

Health Risks of no PA Talk 1.62 0.59 0.28 9.19

Instrumental Support 0.13 0.02 0.02 0.75

Gender 0.89 0.86 0.23 3.43



Parental association with child skating

Odds

Ratio
Sig.

C.I. (95% Exp(B))

Lower Upper

Benefits of PA Talk 1.01 0.99 0.17 6.18

Promote PA Talk 0.82 0.84 0.13 5.25

Display Interest in child PA 0.34 0.23 0.06 2.03

Health Risks of no PA Talk 1.08 0.93 0.20 5.90

Instrumental Support 0.62 0.62 0.09 4.22

Gender 3.78 0.11 0.74 19.41

Sig.: p<0.05

RQ 1: Does parental support influence child AT?

Parental association with child public 

transp.

Odds

Ratio
Sig.

C.I. (95% Exp(B))

Lower Upper

Benefits of PA Talk 0.22 0.16 0.03 1.79

Promote PA Talk 0.38 0.44 0.03 4.44

Display Interest in child PA 0.65 0.66 0.10 4.40

Health Risks of no PA Talk 4.23 0.15 0.58 30.80

Instrumental Support 0.64 0.73 0.05 8.32

Gender 8.47 0.06 0.89 80.74



RQ 2: Does parent role modeling influence child AT?

Odds

Ratio
Sig.

C.I. (95% Exp(B))

Lower Upper

Overall (any AT) 1.25 0.88 0.73 21.32

Walking 1.50 0.57 0.37 6.14

Biking 0.59 0.30 0.22 1.60

Skating 0.81 0.69 0.30 2.22

Public Transport 0.48 0.16 0.17 1.33

Parental Role-Modeling association with Child AT Behavior

Sig.: p<0.05



Child PANES association with Child 

Walking

Odds

Ratio
Sig.

C.I. (95% Exp(B))

Lower Upper

PANES Low PA Environment (Reference) 0.53 - -

Moderate PA Environment 0.00 1.00 0.00 -

High PA Environment 0.00 1.00 0.00 -

Very High PA Environment 0.78 1.00 0.00 -

Gender 1.62128 0.53 0.36 7.34

Sig.: p<0.05

Child PANES association with Child Biking

Odds

Ratio
Sig.

C.I. (95% Exp(B))

Lower Upper

PANES Low PA Environment (Reference) - 0.71 - -

Moderate PA Environment 1.03 0.98 0.08 13.03

High PA Environment 1.37 0.81 0.11 17.58

Very High PA Environment 2.72 0.50 0.15 48.97

Gender 0.84 0.75 0.30 2.39

RQ 3: Does the child neighborhood environment influence child AT?



Child PANES association with Child 

Skating

Odds

Ratio
Sig.

C.I. (95% Exp(B))

Lower Upper

PANES Low PA Environment (Reference) 0.43

Moderate PA Environment 0.36 0.44 0.03 4.83

High PA Environment 0.63 0.73 0.05 8.36

Very High PA Environment 1.10 0.95 0.07 16.92

Gender 1.72 0.36 0.55 5.39

Child PANES association with Child Public 

Transportation 

Odds

Ratio
Sig.

C.I. (95% Exp(B))

Lower Upper

PANES Low PA Environment (Reference) 0.60

Moderate PA Environment 3.6E+08 1.00 0.00 -

High PA Environment 5.4E+08 1.00 0.00 -

Very High PA Environment 9.5E+08 1.00 0.00 -

Gender 1.49 0.49 0.48 4.64

RQ 3: Does the child neighborhood environment influence child AT?

Sig.: p<0.05



Child AT association with Adult Overall AT

Odds

Ratio
Sig.

C.I. (95% Exp(B))

Lower Upper

Walk 6.7E+15 0.99 0.00 -

Bike 2.1E+15 1.00 0.00 -

Skate 0.00 1.00 0.00 -

Public Transport 9.9E+14 1.00 0.00 -

Gender 1.62 1.00 0.00 -

Sig.: p<0.05

Child AT association with Adult Meetings 

PA Guidelines

Odds

Ratio
Sig.

C.I. (95% Exp(B))

Lower Upper

Walk 0.00 1.00 0.00 -

Bike 1.94 0.29 0.57 6.58

Skate 5.96 0.10 0.70 50.77

Public Transport 3.09 0.18 0.59 16.24

Gender 0.72 0.59 0.21 2.39

RQ 4: Does child AT influence adult AT?



Child AT association with Adult Walking

Odds

Ratio
Sig.

C.I. (95% Exp(B))

Lower Upper

Walk 17.61 0.01 2.01 154.05

Bike 2.86 0.33 0.34 23.81

Skate 0.33 0.34 0.03 3.31

Public Transport 2.52 0.48 0.19 32.84

Gender 0.08 0.11 0.00 1.83

Sig.: p<0.05

Child AT association with Adult Biking

Odds

Ratio
Sig.

C.I. (95% Exp(B))

Lower Upper

Walk 0.85 0.86 0.14 5.03

Bike 11.75 0.001 2.38 58.07

Skate 0.59 0.38 0.18 1.91

Public Transport 2.50 0.14 0.75 8.40

Gender 0.34 0.05 0.12 0.99

RQ 4: Does child AT influence adult AT? (mode-specific)



Child AT association with Adult Skating

Odds

Ratio
Sig.

C.I. (95% Exp(B))

Lower Upper

Walk 6.4E+07 1.00 0.00 -

Bike 0.49 0.63 0.03 8.84

Skate 2.42 0.55 0.13 44.06

Public Transport 1.6E-08 1.00 0.00 -

Gender 0.21 0.22 0.02 2.53

Sig.: p<0.05

Child AT association with Adult Public 

Transportation

Odds

Ratio
Sig.

C.I. (95% Exp(B))

Lower Upper

Walk 5.6E+08 1.00 0.00 -

Bike 1.23 0.77 0.30 5.00

Skate 0.77 0.72 0.18 3.21

Public Transport 6.92 0.01 1.79 26.82

Gender 0.30 0.09 0.08 1.20

RQ 4: Does child AT influence adult AT? (mode-specific)



Discussion

RQ1:

• Parental instrumental support during childhood 

makes children less likely to engage in biking behavior 

in childhood

RQ3 Mode-specific findings:

• child AT associated with greater likelihood of AT same 

mode of AT in adulthood (except for skating)

RQ2 & 4: No significant findings

Image: unsplash.com



P
h

ys
ic

a
l 
a

n
d

 p
s
yc

h
o

s
o

c
ia

l 
a

tt
ri

b
u

te
s

Socio-cultural and geographical influences

Rudimentary movements

Reflexive movements

Foundational Movement Skills 

Lifelong Physical Activity Behavior

Specialized Movement Skills

Proficiency Barrier

Parental influence

Hulteen et al., 2018 

Lifelong Physical Activity Model

RQ1/2

D
e
ve

lo
p

m
e

n
t 

T
im

e



P
h

ys
ic

a
l 
a

n
d

 p
s
yc

h
o

s
o

c
ia

l 
a

tt
ri

b
u

te
s

Socio-cultural and geographical influences

Rudimentary movements

Reflexive movements

Foundational Movement Skills 

Lifelong Physical Activity Behavior

Specialized Movement Skills

Proficiency Barrier

Parental influence

Hulteen et al., 2018 

Lifelong Physical Activity Model

RQ4

D
e
ve

lo
p

m
e

n
t 

T
im

e

Walk: 17x

Bike 12x

Pub. Tr.: 7x



Limitations

• Small sample size

• Recall measures need further development

• Under-sampling inactive individuals at child and 
adult timepoints

• No distinction between recalled ages

• Did not ask about differences between child and 
adult environments that influence AT access

Image: unsplash.com



Future Directions

Research:

Identify factors in skill development relevant to AT

Study types of parental support and its effects

Practice:

Include AT promotion in PA interventions for children

Focus on AT exposure and skill acquisition

Image: unsplash.com



APE Report
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Saline Co. Health Dept

Salina, KS

47,000 residents

Social services plentiful, but centrally located

Strategies to create unified approach have been unsuccessful



Challenges in Kansas

County health departments have limited funding

Public/private partnerships crucial to meet community needs

Identifying possible community partners a challenge

Problem: Who is there to help? Who do they want to help? Where are they?

Solution: Compile resources into database.



Product 1: Community Health 
Resource Database

•Rationale

• Services often co-exist without much coordination outside of regional United Way efforts

•Tasks

• Surveyed existing providers

• Conduct google/database searches

• Categorized providers by the population they serve

• Goals

• Starting point for future contact/collaboration

• Assessment of existing social services



Database 

Populations Community Services Education Relief Services Health Care Physical Activity

Children Resource Directory Child Care Food Bank Generalist Care Park

Youth Farmer's Market Youth Education Community Kitchen Specialist Care Gym

Women Social Groups Job Training Housing Services Behavioral Care Pool

Pregnant Women Financial Counseling Health Education Shelters Urgent Care Group PA

Homeless/Unemployed Family Counseling Nursing Services

Elderly Employment Counseling

Drug Users Thrift Store

Mental Distress Adoption Services

Disability



Product 2: Health 
Resource Map

•Rationale

• Health resources may not be visible to community

• A graphical interface for resource distribution and availability is 
needed

•Tasks

• From Health database, add longitude/latitude data to providers

• Overlay census tract information on map

• Goals

• Create filters on to database from provider categories

• Public can identify services quickly

• Administrators can easily identify coverage gaps for services

Food desert



Social services Medical Services Places of Worship



Product 2: Resource 
Map

Compiled map of resources in Salina 

Reveals structural challenges

Inequitable dispersion of resources

Abundance of potential partners throughout the city

Social services

Medical services Places of worship

Food desert



Number and Competency Addressed Portfolio Product Courses & Projects

2
Select quantitative and qualitative data collection 

methods appropriate for a given public health context
1

Community Health 

Resource List

MPH 701 MPH 754

KIN 899 CADET OS

P&MH  APE HS3

3

Analyze quantitative and qualitative data using 

biostatistics, informatics, computer-based 

programming and software, as appropriate

2
Community Health 

Resource Map

MPH 701 MPH 720  

MPH 754 CADET OS

P&MH APE

6

Discuss the means by which structural bias, social 

inequities and racism undermine health and create 

challenges to achieving health equity at organizational, 

community and societal levels

2
Community Health 

Resource Map
MPH 818

7
Assess population needs, assets and capacities that 

affect communities’ health
2

Community Health 

Resource Map

MPH 720 MPH 802

CADET OS

P&MH APE HS3

21 Perform effectively on interprofessional teams 1
Community Health 

Resource List

MPH 720 MC 750

MPH 818 AAI 801

APE



MPH Emphasis Area: Public Health Physical Activity

Number and 

Competency

Description Courses, Products and Projects

1 Population health
Investigate the impact of physical activity on population health 

and disease outcomes.
KIN 612, P&MH project

2

Social, behavioral 

and 

environmental 

influences

Investigate social, behavioral and environmental factors that 

contribute to participation in physical activity.
KIN 610 & 805, CADET project, HS3 project, OS project

3
Theory 

application

Examine and select social and behavioral theories and 

frameworks for physical activity programs in community 

settings.

KIN 610 & 805, CADET project

4

Developing and 

evaluating 

physical activities 

interventions

Develop and evaluate physical activity interventions in diverse 

community settings.
KIN 610 & 805

5

Support 

evidence-based 

practice

Create evidence-based strategies to promote physical activity 

and communicate them to community stakeholders.
KIN 612, APE
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Child AT Days

Walk days Bike days Skate days

Public 

transportation

Mean S.D. Mean S.D. Mean S.D. Mean S.D.

Child 3.51 1.72 4.29 1.65 5.69 0.95 3.95 1.85

Adult 3.04 1.88 3.86 1.99 6.00 1.00 5.64 1.45
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Research Hypotheses

RH 1: Respondents who reported parental support for AT behaviors would be more likely to 

report child AT behavior.

RH 2: Respondents whose parents engaged in role-modeling behavior would be more likely 

to report child AT behavior.

RH 3: Respondents who recalled a childhood neighborhood environment that supported PA 

would be more likely to report child AT behavior.

RH 4: Respondents who report child AT behavior would be more likely to engage in AT in the 

present.
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Self-Determination Theory

Psychosocial needs may 

explain behavior acquisition, 

habit development

Autonomy, Relatedness and 

Competency drive behavioral 

independence

Established behaviors are 

persistent across time



ORs and effect sizes

Odds ratios are unstandardized effect sizes (they are odds of case given a treatment)

They can be converted to other effect size reporting modes

Useful for meta-analysis – where standardization and comparison are important

Examples: RQ4 – Child Walking → Adult Walking OR: 17.61

Equivalent effect sizes: d r R2 f 

1.581 0.620 0.385 0.791 


