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ABSTRACT

Many communities have prioritized policy and built environment changes to promote active transportation (AT).
However, limited information exists on the partnerships and processes necessary to develop and implement such
policy and environmental changes, particularly among organizations in non-health sectors. Within the trans-
portation sector, metropolitan planning organizations (MPOs) are increasingly recognized as organizations that
can support AT policies. This study examined inter-organizational relationships among MPOs and their partners
working to advance AT policies in six U.S. cities.

In fall 2015, an average of 22 organizations in each city participated in an online survey about partnerships
with MPOs and other organizations developing and implementing AT policies. Measures included organizational
characteristics and relational attributes including: level of AT policy collaboration, information transmission,
resource sharing, and perceived decisional power. Descriptive network analysis and exponential random graph
modeling were used to examine organizational attributes and relational predictors associated with inter-orga-
nizational collaboration in each network.

MPOs served as collaborative intermediaries, connecting other organizations around AT policies, in half of the
cities examined. Organizations in each city were more likely to collaborate around AT policies when partners
communicated at least quarterly. In half of the cities, the probability of AT policy collaboration was higher when
two agencies exchanged resources and when organizations had perceived decisional authority.

Network analysis helped identify factors likely to improve partnerships around AT policies. Results may
contribute to best practices for collaboration among researchers, practitioners, policymakers, and advocates
across diverse sectors seeking to promote population-level physical activity.

1. Introduction

(Marcus et al.,, 2006; Mozaffarian et al., 2012; Sallis et al., 2012).
However, evidence is lacking on the partnerships and processes ne-

Despite the well-established health benefits of regular physical ac-
tivity (PA), only 48% of adults in the United States (U.S.) meet the
national recommendations outlined in the 2008 PA Guidelines for
Americans (U.S. Department of Health and Human Services, 2008;
Schiller et al., 2012). Concurrently, rates of active transportation (AT),
which includes walking and bicycling and represents one way in which
individuals can achieve recommended PA levels, have declined over the
last several decades (Federal Highway Administration, 2009). Most
communities recognize the importance of policy and environmental
changes to increase rates of AT, such as sidewalk and trail infrastructure

cessary to achieve policy and environmental changes that promote AT
(Sallis et al., 2012; Hoehner et al., 2003a; Schmid et al., 2006).

The development, adoption, and implementation of policy and en-
vironmental changes supportive of AT often require collaboration be-
tween actors and organizations across various sectors, especially those
outside the public health arena (e.g., city planning, transportation,
education) (Eyler et al., 2010; Furie and Desai, 2012; Pollard, 2003;
Sallis et al., 2006; Sallis et al., 2004). Within the transportation sector,
Metropolitan Planning Organizations (MPOs) can serve as an important
platform for advancing AT policies. MPOs are the regional entities in
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the U.S. federally mandated to facilitate the transportation planning
processes and oversee allocation of federal transportation funds in cities
with > 50,000 residents (Convergence Partnership, 2009; Handy and
McCann, 2010; Deyle and Wiedenman, 2014; Pecket and Lyons, 2012).
The role of MPOs is evolving and they are increasingly recognizing that
AT is an essential component of a safe and efficient transportation
system (Pecket and Lyons, 2012; U.S. Department of Transportation,
1991; Ewing et al., 2010). However, past research has demonstrated
considerable variation across metropolitan areas in how federal trans-
portation funding is spent by MPOs. Consequently, the quality of bi-
cycle and pedestrian environments vary widely across the U.S. (Handy
and McCann, 2010; Cradock et al., 2009)

Handy and McCann demonstrated an important interplay between
backing from local governments, support from advocacy organizations,
and sufficient capacity of MPO staff as instrumental in MPOs prior-
itizing AT projects (Handy and McCann, 2010). These results suggest
that the inter-organizational networks in which MPOs are involved
could be important to the AT policy process (Handy and McCann,
2010). Research on the role of networks in the policy process and the
use of social network analysis as a method to understand policy net-
works is growing (Roussos and Fawcett, 2000). Social network analysis
can be a useful approach to examining relationships between in-
dividuals or groups within a network working around specific policy
issues, such as AT (Luke and Harris, 2007; Luke and Stamatakis, 2012;
Li et al., 2013; Howlett, 2002; Knoke, 2014; Ward et al., 2011). Net-
work approaches are increasingly used in public health to understand
intra- and inter-organizational networks, including: research examining
the public and private organizations involved in delivering mental
health services (Nakao et al., 1986), community health agencies ad-
dressing child abuse (Mulroy, 2003), services for the physical and social
health of older adults (Bolland and Wilson, 1994), emergency pre-
paredness and response (Kapucu, 2005), tobacco control (Krauss et al.,
2004; Luke et al., 2010), cancer support (McKinney et al., 1989), injury
prevention and control (Harris et al., 2017), health policy (Provan
et al., 2005), and health promotion (Brownson et al., 2010; Meisel
et al., 2014; Parra et al., 2011; Harris et al., 2008). Despite this evidence
on the role of networks in developing and implementing other health
behavior policies, to our knowledge, no studies to date have examined
the role of MPOs and key collaborations that exist around AT policies.
Therefore, this study aimed to assess inter-organizational collaboration
among MPO representatives and their AT partners and to identify
predictors of collaboration around AT policies.

2. Methods

2.1. Sampling

Purposive sampling was used to identify metropolitan areas to
participate in the study. Characteristics of the metropolitan area each
MPO represented were considered in selection, including population
size, population density, socioeconomic characteristics of residents, and
AT prevalence of residents. Organizational characteristics of the MPO,
such as number of operating years, structure (i.e., independent or
hosted by another governmental organization), and board size, were
also considered. Two metropolitan cities from three states were selected
to account for state-level differences. More specifically, differences in
collaboration between an MPO and the state department of transpor-
tation were considered. Metropolitan areas included in this investiga-
tion were Sacramento and San Diego, California; Kansas City and St.
Louis, Missouri; and Knoxville and Memphis, Tennessee. Characteristics
of the six metropolitan areas and MPOs selected for the study are pre-
sented in Table 1.

Once metropolitan areas were selected, the sample of participants
from each site, or AT policy network, was identified. For this in-
vestigation, a policy network was defined as actors from both inside and
outside an MPO that were highly involved in the AT policy process. The
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policy process was defined as the actions and interactions of diverse
individuals and organizations working together around a specific policy
issue, like AT (Adams and Kriesi, 2007; Moreland-Russell and
Carothers, 2015).

For this study, targeted participants were MPO staff most involved
with AT policies within their organizations and representatives from
their partnering organizations. Drawing upon prior network analysis
research, a modified reputational snowball sampling method was used
to identify AT policy network members (Farquharson, 2005; Doreian
and Woodard, 1992). First, executive directors from each MPO were
asked to identify all MPO staff and representatives from partnering
agencies that were involved in AT policies. Additional names of po-
tential AT policy network members were generated using web re-
sources, including long-range transportation plans, bicycle and pedes-
trian plans, and transportation improvement program documents of
MPOs. Second, a representative from an AT advocacy organization
within each AT policy network (i.e., a bicycle and pedestrian co-
ordinator for the organization or a representative with a similar posi-
tion title) reviewed the list and asked to supply names for additional
partners. A full roster of partners was compiled for each AT policy
network and all representatives listed were invited to participate.

Guided by the Policy Network Theory and network questions used
in past studies (Brownson et al., 2010; Meisel et al., 2014; Harris et al.,
2008; Parra et al., 2011; Harris et al., 2012; Luke et al., 2013), an online
survey was developed and tailored for AT policy network to reflect the
final roster of MPO staff and representatives from partnering organi-
zations. In fall 2015, each network member was emailed to complete
the web-based survey. Up to two email reminders were sent to network
members who did not respond to the original invitation. Individuals
who did not respond to email correspondence received up to two tel-
ephone call reminders. Respondents were offered a $20 gift card in-
centive upon completion of the survey within 21-28 days. The study
was approved by the Washington University Institutional Review
Board.

2.2. Measures

2.2.1. Organizational characteristics

Participants reported their organization type, experience working in
current position, and organizational involvement in AT policies.
Participants represented nine organization types including: (1) ad-
vocacy or nonprofit organizations, (2) local government organizations,
(3) local transit agencies, (4) MPOs, (5) planning or engineering firms,
(6) public health agencies, (7) state-level departments or commissions
of transportation, (8) academic institutions, and (9) other agency types.
Descriptions of each organization type are presented in Table 2. Parti-
cipants were asked the number of years the organizational re-
presentative had been working in their current position (< 1 year,
1-5years, 6-10years, 11-15years, or =16 years). Organizational in-
volvement in AT policies represented the engagement in the develop-
ment, adoption, or implementation in the following policies: Safe
Routes to School policy (yes, no, or don't know), Complete Streets
policy (yes, no, or don't know), or Transit-Oriented Development policy
(yes, no, or don't know) (Centers for Disease Control and Prevention,
2017).

2.2.2. Network characteristics

Guided by the Policy Network Theory, participants were presented a
full roster of compiled partners from their specific AT policy network
and asked about information transmission, resource exchange, deci-
sional authority, and collaboration (Knoke, 2014). For information
transmission, participants were provided the full partner roster and
asked to indicate “how often you have had direct contact (e.g., meet-
ings, phone calls, emails, or letters) with the individuals below during
the past year?” Response options were no contact, yearly, quarterly,
monthly, weekly, and daily. For resource exchange, participants were
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Table 1
Characteristics of selected study sites, 2015.
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Sacramento, San Diego, California Kansas City, Missouri  St. Louis, Missouri Knoxville, Tennessee Memphis, Tennessee
California

Metropolitan area characteristics

Population size® 2,274,557 3,095,271 1,895,535 2,571,253 542,827 1,077,697

Population density (per sq. 367.5 726.6 874.7 560.7 821.2 711.8

mile)?

Median household income” 49,753 64,058 45,275 34,582 45,151 36,912

% poverty™® 21.9 15.6 19.1 27.4 17.3 26.9

% walk™ 3.1 3.1 2.2 4.3 1.4 1.8

% public transit™® 4.0 4.0 3.3 9.8 0.6 2.3

MPO characteristics

MPO designation year” 1967 1972 1974 1973 1978 1977

MPO structure” Council of Council of Council of Council of Independent Independent
government government’ government' government’ organization® organization®

MPO board size” 33 33 38 24 19 29

o o

U.S. Census Bureau (2014). American Community Survey Data.

a o

o

Federal Highway Administration (2014). Metropolitan Planning Organization Database.

% poverty defined by American Community Survey represents percentage of all people whose income in the past 12 months was below the federal poverty level.
% walk defined by American Community Survey represents percentage of workers who reported walking to work.
% public transit defined by American Community Survey represents percentage of workers who reported commuting to work by public transportation.

f Represents a Metropolitan Planning Organization within a council of government. A council of government is a multi-service entity with state- and locally-
defined boundaries that deliver a variety of federal, state, and local programs, while also carrying out its function as a planning organization to its member local

governments.

¢ Represents an independent Metropolitan Planning Organization not hosted by another organization.

presented the full partner roster and asked: “Have you shared (e.g.,
money, personnel, goods, or services) with the individuals below to
support AT during the past year?” Response options were yes or no. For
decisional authority, participants were presented the full partner roster
and asked: “Do the individuals below hold authority to make decisions
that impact AT policies in the metropolitan area where you work?”
Response options were yes or no. For collaboration, participants were
asked to indicate from the full partner roster the “level of collaboration
with the individuals below that reflects your work together on AT
during the past year.” Response options were unlinked (do not work
together), contact (share information only), cooperation (work together
as an informal group to achieve common goals), collaboration (work
together as a formal team to achieve common goals), and partnership
(work together as a formal team across multiple projects to achieve
common goals) (Slonim et al., 2007).

2.3. Data management
Data management was conducted in Pajek (version 5.02) and R
(version 3.3.3). To conduct analyses at the organizational level, parti-

cipants' responses for organizations with more than one respondent

Table 2

were combined. For the binary network measures of decisional au-
thority and resource exchange, the “yes” response was used to represent
the organization if it was selected by at least one respondent from an
organization. For the network measures of information transmission
and collaboration, participants' responses for organizations with more
than one respondent were averaged.

Consistent with previous research, the information transmission and
collaboration network scales were dichotomized (Luke et al., 2010;
Brownson et al., 2010; Harris et al., 2008; Moreland-Russell and
Carothers, 2015; Luke et al., 2013). For information transmission, or-
ganizations were considered linked if they had direct contact with one
another at the level of quarterly or more. For collaboration, organiza-
tions were considered unlinked if they did not work together or shared
information only. Organizations were considered linked if they worked
together as an informal group to achieve common goals, worked to-
gether as a formal team to achieve common goals, or worked together
as a formal team across multiple projects to achieve common goals. For
both the information transmission and collaboration networks, the ties
were symmetrized. The higher reported value between two organiza-
tions (or the presence of a tie) was used, as the organization reporting
the higher value may be more aware of information transmission or

Description of each organization type represented in the active transportation policy networks.

Organization type Description

Advocacy or nonprofit organizations
Local government organizations

Local nonprofit or voluntary organizations, coalitions, or partnerships that support increased AT or improved air quality
Local government organizations or departments; if specified, the departments within this organization type included air

quality, engineering, law enforcement, parks and recreation, planning, and public works

Local transit organizations
commissions, or authorities
Metropolitan planning organizations

Regional or local transit agencies that plan and operate public transportation services; may include local transit districts,

Regional policy agency serving urbanized areas and responsible for carrying out the metropolitan transportation planning

requirements of federal highway and transit legislation; may include metropolitan planning organizations, transportation
planning organizations, or councils of government

Planning or engineering firms

Public health agencies

State-level departments or commissions of
transportation

Academic institutions

in their states

Private planning or engineering organizations or firms
Local or state level health departments, or local health care organization
State level departments of transportation or commission tasked with transportation planning and project funding decisions

Local universities; if specified, the departments within this organization type included administration, public health,

kinesiology, transportation, or engineering

Other agencies

Other local, state, or federal organizations not represented in the organization types above
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collaboration occurring between the organizations than the organiza-
tion reporting the lower value.

2.4. Data analyses

Descriptive analyses were conducted in R to summarize organiza-
tional characteristics. Betweenness centrality was calculated to de-
scriptively examine characteristics of specific organizations within each
policy network. The betweenness centrality measure was selected to
further explore how often an actor in a network acts as a bridge be-
tween other organizations that are not directly connected. Larger nodes
represented more central intermediaries in the network.

Exponential random graph modeling (ERGM) was used to identify
predictors of AT policy collaboration based on organizational attri-
butes; relational attributes (e.g., information transmission, resource
exchange, decisional authority); and structural patterns of the network.
ERGM is a new analytic method used to build and test social network
hypotheses (Harris, 2014). Similar to logistic regression models, ERGM
can serve as a powerful tool to predict the probability of a link between
any two network organizations while accounting for the assumption
that ties in a network are not independent (Harris, 2014). Three stages
of model building were performed in R:

Model 1. A null-baseline model without any predictors (Goodreau,
2011). Null models predict the probability of a tie in the network,
which is essentially the network density.

Model 2. A model based on node attributes, including the number of
years the organizational representative worked in their current po-
sition and organizational involvement in a Safe Routes to School
policy, Complete Streets policy, and Transit-Oriented Development
policy. Similar to logistic regression, this model tested whether the
likelihood of a collaboration tie increased or decreased between two
network members with increased years of experience and involve-
ment in the abovementioned AT policies.

Model 3. A model based on node attributes, relational attributes, and
network structural patterns. The relationship terms added to this
model were information transmission, resource exchange, and de-
cisional authority. The geometrically weighted degree (GWDegree)
term was added to the model to account for the likelihood of or-
ganizations with higher degrees to be linked to other organizations
in the network (Harris, 2014).

Model fit was compared across all models using the Akaike in-
formation criterion (AIC).

3. Results

An average of 25 individuals at 22 organizations in each AT policy
network participated in the online survey, with a total of 149 re-
spondents, representing an organizational response rate of 78.4% for
Sacramento, 78.9% for San Diego, 76.9% for Kansas City, 77.8% for St.
Louis, 68.3% for Knoxville, and 80.0% for Memphis.

Table 3 describes organizational characteristics of the overall
sample and stratified by AT policy network. The majority of organiza-
tions represented in the sample were advocacy or nonprofit (31.5%)
and local government (31.5%). Most organizational representatives
were in their current position for 1-5 years (46.3%). The majority of
organizations across the entire sample engaged in Complete Streets
policies (87.9%), followed by Safe Routes to School policies (77.7%),
and Transit-Oriented development policies (60.1%).

Network size varied across AT policy network, where the
Sacramento network consisted of 37 organizations, San Diego had 19,
Kansas City had 39, St. Louis had 18, Knoxville had 41, and Memphis
had 20. Fig. 1 depicts the structure of collaboration for each policy
network. The color of each node represents the type of organization, the
tie between each node denotes the presence of collaboration between
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two organizations, and the size of each node represents the between-
ness centrality score (or the extent to which an organization lies be-
tween two organizations that would not otherwise be connected). Dif-
ferences in the types of organizations that were important in connecting
other organizations within the network were observed among the six
policy networks. As denoted by the large green nodes for San Diego, St.
Louis, and Knoxville, MPOs in the corresponding AT policy network had
the highest betweenness centrality scores. A private planning firm in
Sacramento, a health care organization in Kansas City, and a local AT
advocacy organization in Memphis had the highest betweenness cen-
trality scores in their respective networks.

ERG models were constructed to predict AT policy collaboration
relationships for each region based on a variety of attributes of the
organizations, relational attributes, and structural network character-
istics. The final model (Model 3) for each metropolitan area is depicted
in Table 4. When controlling for all other variables, the association
between years of experience at the organization and collaboration were
mixed. For the majority of metropolitan areas, years of experience was
positively associated with collaboration; however, most of these asso-
ciations were not significant. No consistent significant relationships
emerged for involvement in Complete Streets policies, Safe Routes to
School policies, and Transit Oriented Development policies and colla-
boration. For all metropolitan areas, the likelihood that two organiza-
tions collaborated on AT policy was significantly higher when the two
organizations were exchanging information when controlling for all
other variables (p < 0.05). Additionally, the coefficients across the
information transmission networks had consistent values, indicating
that the likelihood of an information transmission tie between two or-
ganizations across all of the metropolitan areas was similar. For Sa-
cramento, San Diego, and Knoxville, when controlling for all other
variables, the probability of AT policy collaboration was significantly
higher when resources were exchanged between two agencies
(p < 0.05). For Sacramento, Kansas City, and Knoxville, AT policy
collaboration was significantly more likely to occur when organizations
were perceived as having decisional authority around AT policies
(» < 0.05).

3.1. Model fit

To determine the best fitting model for each metropolitan area, AIC
scores between the models within each metropolitan area were com-
pared. For all metropolitan areas, the final model had the best AIC fit.

4. Discussion

The current study sought to assess collaboration among MPO re-
presentatives and their partners involved in AT policies and to identify
predictors of AT policy collaboration. Based on descriptive network
analysis, MPOs were vital in connecting other organizations around AT
policies within their respective policy network for half of the cities in
this investigation, including San Diego, St. Louis, and Knoxville.
However, MPOs did not serve as collaborative intermediaries in
Sacramento, Kansas City, or Memphis. This inconsistent pattern of
MPOs as a liaison for AT policy collaboration may be due to the var-
iation in how MPOs prioritize broader public health issues into their
organizational roles and requirements. One major federal requirement
of MPOs is to facilitate the development of a long-range transportation
plan for their metropolitan area, which formulates transportation in-
vestments for a 20-year period (Deyle and Wiedenman, 2014; Pecket
and Lyons, 2012; Singleton and Clifton, 2014). Past research has de-
monstrated variation in how MPOs integrate more general public health
issues into these long-range transportation plans (Singleton and Clifton,
2014; Lee and Sener, 2016). For example, in a 2014 content analysis of
long-range transportations of selected MPOs, Singleton and Clifton re-
ported that public health was inconsistently considered (Singleton and
Clifton, 2014). The investigators also reported that fewer than half of
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Table 3
Organizational characteristics of each active transportation policy network.
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Characteristics Sacramento San Diego Kansas City St. Louis Knoxville Memphis Full sample
(n =34) (n=18) (n =33) (n =16) (n =31) n=17) (N = 149)
n (%)
Type of organization
Advocacy/nonprofit 8(23.5) 9 (50.0) 8(24.2) 5 (31.3) 9 (29.0) 9 (47.1) 47 (31.5)
Local government 9 (26.4) 3(16.8) 13 (39.5) 5(31.3) 14 (45.1) 3(17.6) 47 (31.5)
Local transit agency 6 (17.6) 1(5.6) 1(3.0) 1(6.3) 0 (0.0) 2(11.8) 11 (7.4)
Metropolitan planning 1 (2.9 3 (16.7) 2 (6.1) 3(18.8) 1(3.2) 1(5.9 11 (7.4)
organization
Planning/engineering firm 4(11.8) 0 (0.0) 1(3.0) 0 (0.0) 0 (0.0) 1.9 6 (4.0)
Public health 1(2.9) 0 (0.0) 4 (12.1) 0 (0.0) 2 (6.5) 1(5.9 8 (5.4)
State-level transportation 4(11.8) 1 (5.6) 2 (6.1) 1(6.3) 1(3.2) 0 (0.0) 9 (6.0)
University 1(2.9) 0 (0.0) 0 (0.0) 1 (6.3) 3(9.7) 1(5.9) 6 (4.0)
Other 0 (0.0) 1(5.6) 2(6.1) 0 (0.0) 1(3.2) 0 (0.0) 4(2.7)
Time in organization (years)
<1 1(2.9) 0 (0.0) 0 (0.0) 4 (25.0) 3(9.7) 5(29.4) 13 (8.7)
1-5 13 (38.2) 11 (61.1) 13 (39.49) 5(31.3) 19 (61.3) 8 (47.1) 69 (46.3)
6-10 11 (32.4) 3 (16.7) 8(24.2) 2 (12.5) 4 (12.9) 1(5.9) 29 (19.5)
11-15 6 (17.6) 0 (0.0) 4(12.1) 5(31.3) 1(3.2) 1 (5.9) 17 (11.4)
=16 3(8.8) 4 (22.2) 8 (24.2) 0 (0.0) 4 (12.9) 2 (11.8) 21 (14.1)
AT policy involvement (yes)
Complete Streets 29 (85.3) 17 (94.4) 31 (93.9) 15 (93.8) 25 (80.6) 14 (82.49) 131 (87.9)
Safe Routes to School 28 (82.4) 16 (88.9) 26 (81.3) 12 (75.0) 22 (71.0) 11 (64.7) 115 (77.7)
Transit-oriented development 18 (52.9) 16 (88.9) 22 (68.8) 10 (62.5) 13 (41.9) 10 (58.8) 89 (60.1)
the reviewed plans included policies to increase PA through mentions of 2004).

AT modes (Singleton and Clifton, 2014). In addition to long-range
transportation plans, there may be variation in how MPOs integrate
public health issues into their broader transportation planning activ-
ities. In a 2012 case study analysis of select MPOs, Lyons and colleagues
identified the following best practices for MPOs to prioritize public
health concerns: form partnerships with local and state organizations
with public health-related missions; build capacity for data collection of
the health benefits of transportation plans and projects (e.g., health
impact assessments); strengthen support from MPO boards and com-
munity members for the incorporation of health into MPO planning and
activities; and take an incremental approach towards prioritizing public
health into transportation planning (Lyons et al., 2012). Given the
variation in MPOs roles as a collaborative intermediary observed in this
study, and the variation in how MPOs prioritize broader public health
concerns into their transportation planning activities described in past
studies (Singleton and Clifton, 2014; Lee and Sener, 2016), researchers
should continue to investigate who MPOs are collaborating with and
how they are prioritizing AT and other health issues.

Based on inferential network analysis, regular contact was a sig-
nificant predictor of collaboration for all of the AT policy networks
assessed. These results align with a previous social network analysis
conducted for a PA network in Brazil, where frequency of contact was
positively associated with organizational collaboration (Brownson
et al., 2010). Given this finding, there may be opportunities to forge a
transdisciplinary paradigm through existing and future communication
channels that promote AT (King et al., 2002). This may include in-
creasing the number and range of professional meetings that in-
tentionally convene experts from diverse sectors that support AT, which
could encourage cross-pollination and build consensus around the
prioritization of AT policies. Another opportunity to improve commu-
nication channels around AT may be utilizing websites, online discus-
sion forums, social media, text messaging, and other virtual mediums
where professionals can identify and connect with other professionals
across varied sectors to collaborate around AT. It may also be important
to promote and develop regular avenues for cross-sector conversations
outside of professional meetings and other mediums (e.g., bicycle and
pedestrian advisory committees, coalitions, or boards) to ensure fre-
quent communication among AT stakeholders (King et al., 2002;
Burbidge, 2010; Hoehner et al., 2003b; Cohen et al., 2014; Corbun,
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Associations between resource sharing and decisional authority
with AT policy collaboration were mixed in the current study. Resource
sharing was significantly associated with AT policy collaboration for
half of the AT policy networks (Sacramento, San Diego, and Knoxville).
Policy changes often require investments not only in relationships that
can span a number of years to develop, but also resources. In a 2010
review of the evidence on the use of partnerships to advance the per-
formance of public health systems, Mays and Scutchfield reported that
the array of varied actors in a network is associated with the amount
and type of organizational resources that are shared (Mays and
Scutchfield, 2010). The three networks in which resource sharing was a
significant predictor of AT policy collaboration had representation from
varied organization types and sizes. In another 2010 review of the
evidence, Woulfe and colleagues described the importance of resources,
including money, skills, and expertise, to population health improve-
ment. The investigators suggest that while resources alone do not en-
sure effective cross-sector partnerships, sufficient and sustainable re-
sources are vital to supporting the partnerships' goals and objectives
(Woulfe et al., 2010). For organizations within AT policy networks with
limited fiscal resources, consideration should be given to what other
human and built capital resources can be shared to support AT policies
in a given metropolitan area. This could include in-kind resources, data,
information technology, web sources, staff and volunteers, and health,
planning, and legal expertise (Gustat et al., 2013; Litt et al., 2013a; Litt
et al., 2013b).

Collaboration was more likely to occur when organizations were
perceived as having decisional authority around AT policies in
Sacramento, Kansas City, and Knoxville. In a recent study, Litt et al.
(2015) examined organizational and network level factors associated
with perceived network effectiveness in supporting environmental im-
provements and policies among 53 active living collaboratives in the
U.S. Although not a measure for decisional power, and while their in-
vestigation did not assess dyadic relationships, their study findings re-
vealed a significant relationship between organizations in leadership
positions and perceived effectiveness of the network (Litt et al., 2015).
If not currently involved, this may suggest that local and regional lea-
ders who possess decisional authority should be invited to engage in AT
policy networks to improve collaborations and position networks for
success (Litt et al., 2013a; Litt et al., 2013b).
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The size of each node represents the betweenness centrality score (or the extent to which an organization lies between two organizations that would not otherwise be

connected).

The tie between each node denotes the presence of collaboration between two organizations.

Collaboration was defined as organizations either worked together as an informal group to achieve common goals, worked together as a formal team to achieve
common goals, or worked together as a formal team across multiple projects to achieve common goals.

4.1. Limitations

There are a few limitations worth noting, several of which are re-
lated to the sampling strategies used. For most organizations in each
network, the survey was completed by one or a few individuals within

an organization, which assumes that his or her responses accurately
represented the entire organization. Since the sampling strategy relied
on the MPO within each network to identify partners and then an AT
advocacy organization from each network to verify the partner list, it is
also possible that findings were biased in favor of these two



M.L. Zwald et al.

Preventive Medicine 118 (2019) 176-183

Table 4
Final exponential random graph results predicting the probability of a collaborative tie® between two organizations working on active transportation policy for all
networks.
Parameters Sacramento (n = 37)s San Diego (n = 19) Kansas City St. Louis (n = 18) Knoxville (n = 41) Memphis (n = 20)
(n=39)
b (SE)
Edges —3.33(0.51) —3.8(1.04) —3.26 (0.41) —1.22 (1.15) —4.10 (0.49) —3.09 (0.95)
Node attributes
Experience (in years)
<1 Ref. - - Ref. Ref. Ref.
1-5 0.69 (0.49) Ref. Ref. —0.18 (0.84) —0.14 (0.38) 0.35 (0.52)
6-10 0.98 (0.43) 1.26 (0.75) 0.12 (0.39) 1.83 (1.21) 0.64 (0.49) 1.33(1.28)
11+ 0.15 (0.37) —0.16 (0.63) 0.30 (0.25) —1.16 (0.82) 0.27 (0.42) 2.18 (0.84)
Complete Streets involvement —0.61 (0.38) —0.24 (0.71) 0.53 (0.37) —-1.77 (1.02) 0.05 (0.37) 0.09 (0.89)
Safe Routes to School involvement —0.49 (0.39) 0.48 (1.35) —0.13 (0.31) 0.93 (0.70) 0.34 (0.31) —0.57 (0.83)
Transit-oriented development 1.15 (0.39) 0.39 (1.21) —0.18 (0.26) 0.20 (0.75) 0.01 (0.27) —0.07 (0.52)
involvement
Link attributes
Information transmission” 3.56 (0.34) 4.67 (0.77) 4.40 (0.33) 4.91 (1.03) 4.76 (0.33) 4.30 (0.80)
Resource exchange 1.96 (0.48) 3.39 (1.10) 1.20 (0.65) - 3.11 (0.78) 1.52 (0.89)
Decisional authority 1.72 (0.39) 0.59 (0.70) 1.08 (0.32) 1.04 (1.00) 2.01 (0.39) 1.13 (0.89)
Structural predictor
GWDegree —1.56 (0.83) —0.31 (3.47) —3.94 (0.95) —2.64 (1.58) 0.10 (2.04) —2.55(1.48)
Model fit
AIC 335.3 107.7 394.0 78.1 325.2 129.3

@ Collaboration considered present if organizations either worked together as an informal group to achieve common goals, worked together as a formal team to
achieve common goals, or worked together as a formal team across multiple projects to achieve common goals.
> Information transmission was considered present if organizations had direct contact with one another at the level of quarterly or more.

* p-Value < 0.05.

organization types. Although this is a common approach for network
delineation, there may be partners that were excluded that may have
been identified if another sampling method was used (Marsden, 1990).
However, given the aim of the study to explore the role of MPOs and
their collaborations, MPOs represented an appropriate starting point for
network sampling.

The network measure used for collaboration was selected because of
use in previously published studies (Brownson et al., 2010; Harris et al.,
2008; Parra et al., 2011). The collaboration question asked participants
to select the level of interaction they felt best represented their re-
lationship with a specific partner; the measure may not have captured
the number of collaborative interactions around AT policies or around
which type of AT policy they collaborated. Methods used in past studies
were replicated to symmetrize data to the highest level of collaboration,
which may have increased the number of network ties, but would have
done so for all six AT policy networks (Harris et al., 2008; Parra et al.,
2011; Schoen et al., 2014).

The cross-sectional design of the study does not allow causality to be
inferred. Data were also self-reported and thus potentially influenced by
inaccuracies and recall bias. Additionally, the selected sample included
only networks within six metropolitan areas with a population of
50,000 or more residents. The findings are not be generalizable to AT
policy networks in other cities, particularly rural areas. Data collected
represented one point in time from one or a few members within an
organization. Because the AT policy process is inherently longitudinal,
where current policy collaborations and outcomes may or may not re-
flect previous policy collaborations, findings from this study offer op-
portunities for future analyses to examine longitudinal changes in AT
policy networks and relationships. Finally, future studies may seek in-
formation on additional network characteristics, such as personal
friendships or barriers to collaboration, and examine how these char-
acteristics might influence policy collaboration.

5. Conclusions

Creating and improving environments and policies supportive of AT
extends beyond the purview of any one organization, sector, or level of
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government. While collaborating with organizations across diverse
sectors can help establish healthy and equitable transportation policies
and systems in the U.S. and in other countries, a “one size fits all” for AT
policy collaboration may not be appropriate. Our results indicated that
MPOs served as an intermediary organization for half of the studies in
the investigation. Our findings also suggested that organizations were
more likely to collaborate around AT policies if they were regularly
communicating with other organizations for all six of the cities in our
study. Sharing resources and having decisional authority were also
associated with increased collaboration around AT policies, but were
only significantly associated for three of the six cities in our study.
Despite mixed findings for the inter-organizational collaboration pre-
dictors, communicating frequently, pooling resources, and fostering
decisional authority may help organizations working to support AT
policies across diverse sectors achieve aligned public health and
transportation goals. Thus, these partnerships and policy changes may
result in increased PA and long-term population health.
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