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1 Introduction  
The Federal Highway Administration acknowledges the impact transportation planning 

has on public health outcomes. “Transportation is an important part of the built 

environment and significantly influences physical activity, well-being, safety, and the 

ability of community members to access destinations that are essential to a healthy 

lifestyle” (Federal Highway Administration, 2014). Although the results of transportation 

planning impact physical and mental health, these health outcomes are often 

overlooked (Litman, 2013) in rural local transportation planning.   

According to the Federal Transit Administration, transportation performance 

management is an approach to planning that uses performance measures that inform 

future decision making to achieve performance goals (Federal Transit Administration, 

2023). Performance management can assist decision makers in analyzing current 

conditions, project prioritization and selection, system performance, and progress 

toward community transportation goals and priorities (Singleton, 2017). 

A 2022 audit of local transportation planning documents in Montana demonstrated a 

difference in the use of health-related performance measures among transportation 

plans from metropolitan planning organizations (MPO) and local transportation plans 

from rural communities.  All documents reviewed, regardless of MPO status, contained 

varying health-related guidance statements and reference data indicating some level of 

community interest in the impact of the transportation system and transportation 

planning on health outcomes.  Planning documents from those counties containing an 

MPO include health related-performance measures, as required by law, whereas plans 

reviewed from those counties not containing an MPO did not utilize any health-related 

performance measures.   

The Health Belief Model has been used to predict why actions are initiated to prevent or 

control illness conditions (Champion, 2008). On an individual level, if people believe 

they are susceptible to a condition, and that condition could result in serious negative 

consequences, they are more likely to engage in action to prevent that outcome, given 

the benefits of the preventative action outweigh the barriers (Champion, 2008). We 

explored the Health Belief Model constructs as they relate to the adoption of health-

related performance measures in local transportation planning to measure and prevent 

adverse public health outcomes.   

To better understand the factors supporting and preventing local government use of 

health-related performance measures in transportation planning, the research team 

administered a mixed-method survey among people involved in local transportation 

planning in the state of Montana throughout January and February 2023. Survey 

questions were based on Health Belief Model constructs (Champion, 2008) to further 

understand the dimensions of “threat” of public health outcomes related to 

transportation planning and design, and the benefits vs. barriers of including health-

related performance measures in local transportation plans. The team also wanted to 
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further understand what factors support the adoption of this practice.  An understanding 

of perceived threats to public health, benefits, and barriers of including health related 

performance measures in transportation plans and factors that support their use, may 

be informative in the development of resources to motivate local planning officials to 

adopt this practice in rural transportation planning efforts. 
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2 Methods 
An online survey of participants involved in transportation planning in Montana was 

created using Qualtrics and distributed through an anonymous link to the membership 

of the Montana Association of Planners (MAP) and the Montana Association of County 

Officials (MACO).  Respondents were eligible to take the survey if they had been 

involved in transportation planning within one or more of the ten most populous counties 

in the state of Montana.  This requirement was chosen so that responses to this survey 

correlate with data found in an earlier local transportation plan audit conducted among 

the same counties in November of 2022.  There were 45 people who opened the 

survey, with 32 total respondents and 19 complete responses to the survey.   

To assess the perceived threat of transportation planning on health outcomes, survey 

respondents were asked two questions, Q3 “How strongly do you agree or disagree 

with this statement: Transportation planning and design impacts health behaviors and 

outcomes in each of the following health domains?”  and Q4 “How strongly do you 

agree or disagree with this statement: Poor transportation planning and design can 

have serious consequences for individual and community health?” Quantitative analysis 

was performed in Qualtrics to understand overall results and results filtered by 

participants identifying as planners or planning consultants compared to participants 

identifying as elected officials and volunteers. 

To better understand the perceived benefits, barriers, and support of including health-

related performance measures in local transportation planning documents, the survey 

asked three open ended questions and performed content analysis to code responses 

and categorize them into themes.  Open ended questions included: 

• Question 5: “What are the possible benefits of including health-related 

performance measures in your community’s transportation plan?”  

• Question 6: “What factors prevent or pose a barrier to the inclusion of health-

related performance measures in your community’s transportation plan?” 

• Question 7: “What factors support the inclusion of health-related performance 

measures in your community’s transportation plan?” 
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3 Results 
To understand survey respondents’ experience with transportation planning across 

Montana, survey participants were asked, “In which of the following Montana counties 

have you been involved in transportation planning?” Figure 1 illustrates the 

geographical spread of 43 responses including Gallatin (n=12), Missoula (n=8), Ravalli 

(n=6), Yellowstone (n=5), Flathead (n=4), Silver-Bow (n=3), Lake (n=2), Cascade (n=1), 

Lincoln (n=1), and Lewis and Clark (n=1). Some respondents indicated experience with 

transportation planning in multiple Montana counties. 

 

Figure 1: Geographic spread of responses 

To understand the role of participants in local transportation planning, we asked “What 

were your roles in the transportation planning process?” Figure 2 illustrates the 

proportion of survey respondents by role within the planning process. The majority of 

respondents identified their role as planning staff (n=12), with the remainder identifying 

as volunteers (n=5), elected officials (n=2), and planning consultant (n=1).  At least one 

survey respondent identified multiple roles within the transportation planning process. 
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Figure 2: Proportion of survey respondents by role within the planning process. 

Among participants who responded to Question 3 (n=19), the majority agree that 

“transportation planning and design impacts health behavior and outcomes” in the 

domains of general health (84%), safety (95%), air quality (84%), physical activity 

(89%), accessibility (95%), mental health (84%), and health equity (79%).  These results 

are displayed in Figure 3. 

 

Figure 3: Responses to Question 3 of the Survey 
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All survey respondents who identify as planning staff or a planning consultant (n=13) 

either “agree” or “strongly agree” that transportation planning and design impact health 

behavior and outcomes in these domains, demonstrating consensus among this 

participant group. Any disagreement with this statement was among survey 

respondents who identified as a volunteer or elected official. 

Results for Question 4 are displayed in Figure 4. The majority of survey respondents 

answered “strongly agree” or “agree” that “poor transportation planning and design can 

have serious consequences for individual and community health” in the domains of 

general health (79%), safety (100%), air quality (95%), physical activity (95%), 

accessibility (100%), mental health (84%), and health equity (89%). Similarly, to 

question 3, nearly all survey respondents who identify as planning staff or planning 

consultant (n=13) either “agree” or “strongly agree” that poor transportation planning 

and design can have serious consequences for individual and community health except 

in the domain of mental health where one respondent indicated they were “unsure.”    

 

Figure 4: Responses to Question 4 of the Survey 

Among participants who answered question 5 (“What are the possible benefits of 

including health-related performance measures in your community’s transportation 

plan?”) there was a strong sense of benefit that could be, or is already, realized from 

this practice.  Perceived benefits of including health-related performance measures in 

local transportation plan themes are displayed in Table 1. Identified themes surround 

holistic and collaborate efforts that result in better public health outcomes from 

additional transportation options. Survey respondents also noted that improvements 

in documentation with health-related performance measures will allow for evidence-

based and data driven decision-making, leading to public support for active 

transportation projects.  
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Table 1: Perceived benefits of including health-related performance measures in local transportation plans. 

Question 5: What are the possible benefits of including health-related performance measures in your 
community’s transportation plan?   

Theme Definition Participant Quotes 

Improved Public 
Health Outcomes 
 

Improved health and safety 
outcomes for the community, 
including outcomes relating to 
physical activity, mental health, 
and livability 

“Healthier people and transportation systems 
that lend themselves to more physical activity, 
like bike/ped connections” 

Additional 
Transportation 
Options 
 

Diverse multimodal connections 
and transportation options that 
support a less car-dependent 
community 

“Integration of bike infrastructure and 
complete streets will encourage multi-modal 
approaches” 

Evidence Based 
and Data-Driven 
Decision-Making 
 

Improvements in documentation 
and an evidence base to support 
problem identification, 
benchmarking, and goal setting 

“I would strongly recommend correlating 
these performance measures to health 
outcomes… results are both obvious and eye-
popping. the neighborhoods without 
sidewalks, safe, comfortable, and convenient 
access to the bike network, and poor transit 
connectivity have higher rates of obesity and 
persistent poverty and worsened mental 
health.” 

Public Support 
for Active 
Transportation  
Projects 

Greater public support and 
political will to prioritize 
transportation projects that 
support improved health-related 
outcomes. 

“Would help local planners ensure local 
government leaders that including smart 
design and the inclusion of non-motorized, and 
transit is not money ill spent.” 

Holistic and 
Collaborative 
Efforts 

Improved ability to transcend 
traditional departmental and 
disciplinary silos and coordinate 
efforts for multifaceted benefits 

“Including health-related performance 
measures in our prioritization can help 
improve the health outcomes in [underserved] 
neighborhoods through taking into account 
more holistic benefits of transportation 
projects.” 

 

Although the benefit of including health-related performance measures in local 

transportation plans are understood, survey respondents identified barriers preventing 

adoption of this practice. According to behavior change research, “barriers” are the 

strongest predictor of future adoption of a behavior (Champion, 2008).  Table 2 displays 

perceived barriers that prevent health-related performance measures from being used 

in local transportation planning.  These factors include limited resources such as time, 

funding and staff needed to accomplish the task.  Additionally, insufficient knowledge 

and skill of persons involved in local transportation planning can be a barrier. The 
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priorities of decision-makers, funders, or preemptive policies and plans, and chosen 

measures of success are also barriers of changing practice to include health related 

performance measures in local transportation plans. Limited coordination with 

stakeholder groups, public health agencies, and complications of jurisdiction with the 

Montana Department of Transportation create a planning environment that limits the 

efficacy of local decisions and the ability to measure or foresee outcomes related to 

local transportation planning. Finally, some survey responses indicate a skepticism of 

the benefit indicating that some respondents do not perceive the benefit greater than 

the barriers that prevent adoption of this practice.   

Table 2: Perceived barriers or obstacle to the inclusion of health-related performance measures in local transportation plans. 

Question 7: What factors prevent or pose a barrier to the inclusion of health-related 
performance measures in your community’s transportation plan? 

Theme Definition Participant Quotes 

Limited 
Resources 
 

Resources (time, funding, staff, 
etc.) are finite or not sufficient for 
the task. 

“Further, I would say funding is a large barrier 
locally. How is our city government to consider 
another metric in project prioritization if we can 
barely manage to fund baseline maintenance?” 

Priorities 
 

Being regarded or treated as 
important or more important, 
including the priorities of decision 
makers, funding sources, or 
preemptive policies or plans. 

“Transportation planning's historic practices and 
values play a role in health-related performance 
measures [locally] and across the country.” 

Insufficient 
Knowledge or 
Skills 
 

Having a lack of knowledge, 
awareness, or skill to include or 
utilize health related performance 
measures and data. 

“I'm aware that some communities in our county 
have high rates of diabetes, though I have not 
considered how that may relate to our 
transportation planning efforts.” 

Measures of 
Success 
 

The current or historical measures 
that have been used to determine 
performance of a car-oriented 
transportation system 

“Every widening of state highways, MDT mind 
set of quickly pushing cars through town as a 
good measure of a quality transportation 
system.” 

Limited 
Coordination 
 

Limited coordination between 
stakeholders or stakeholder groups 
and the timing of the planning 
process 

“Lack of long-term coordination between 
transportation entities for intersecting facilities 
(state, county, municipal). Lack of buy-in or 
coordination with public health or healthcare 
entities in the region.” 

Difficulty to 
Measure or 
Foresee 
Outcomes 
 

The difficulty to measure or 
observe progress due to the length 
of time required for results to 
become apparent 

“With only incremental opportunities to change, 
most won't see improvement in our lifetimes.” 
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Question 7: What factors prevent or pose a barrier to the inclusion of health-related 
performance measures in your community’s transportation plan? 

Theme Definition Participant Quotes 

Jurisdiction 
 

The governing body with official 
power to make decisions and 
judgements 

“…has a network of roads on the national 
highway system. This leads MDT to have 
regulatory status over the design of roads within 
our city.” 

Skepticism of 
Benefit  

Perceptions that the inclusion of 
health-related performance 
measures could have uncertain, 
dubious, or even negative impacts 

“…although including health-related 
performance measures may be beneficial to 
include… I think this should be done very 
carefully and thoughtful so as to avoid 
stigmatizing certain groups.” 

 

Table 3 displays factors that support the practice of including health related performance 

measures in transportation plans. Survey responses indicate that a clear nexus or 

understanding of the connection between transportation planning and public health 

outcomes and public support to prioritize projects supporting positive health outcomes, 

contribute to the efficacy of practitioners to adopt this change in practice.  Additional 

supporting factors include systems that support data and measurement and the 

priorities or requirements of funding sources, decision making bodies, or preemptive 

policies.   
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 Table 3: Perceived factors that support the inclusion of health-related performance measures in local transportation plans. 

Question 6: What factors support the inclusion of health-related performance measures in 
your community’s transportation plan? 

Theme Definition Participant Quotes 

Clear Nexus 
 

A general understanding of the 
connection between 
transportation planning and 
health outcomes. 

“…nationally a clear link has been made 
between the built environment and health 
outcomes.” 

Public Support 
 

The public support and will of 
decision makers to prioritize 
transportation projects that 
support health-related outcomes. 

“I believe the public and Commissioners would 
generally be supportive of considering health 
in transportation planning.” 

Data and 
Measurement 
 

Systems and support for data 
collection and measurement of 
health outcomes over time. 

“…I believe the Community Health Needs 
Assessment discusses health and nutrition 
challenges in BSB and should be considered 
during the formation of transportation plans 
and associated policies and regulatory 
decisions.”   

Priority or 
Requirement 

The inclusion of health-related 
performance measures is 
prioritized or required by a 
decision-making body, funding 
source or preemptive policy or 
plan. 

“Health related measurement in 
transportation planning is highly important in 
Missoula's transportation planning and 
prioritization. This is highlighted through 
Missoula's Invest Health Neighborhoods being 
considered priority communities due to 
predictively lower health outcomes in three 
communities being Missoula's stand out 
spatial inequity.” 

 

Finally, when asked if recommendations or guidance from federal or state transportation 

agencies would motivate the respondent’s agency to include health-related performance 

measures in future transportation plans, 42% answered “yes,” 47% answered “maybe,” 

and 11% indicated “no.”  
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4 Discussion 
The Health Belief Model provided a framework to understand factors that support and 

prevent the inclusion of health-related performance measures in local transportation 

planning across the ten most populous counties in Montana.  Survey results 

demonstrate differences between those respondents who identify themselves as 

transportation planners and planning consultants compared to those respondents who 

identified themselves as volunteers or elected officials. There is consensus among 

respondents who identify as planners that transportation impacts public health 

behaviors and outcomes in the domains of general health, safety, air quality, physical 

activity, accessibility, mental health, and health equity.  The impact of transportation on 

public health behavior and outcomes and the consequences of poor transportation 

planning are less understood among participants who identified themselves as 

volunteers or elected officials.   

Survey responses identified the benefits, barriers, and supports for the use of health-

related performance measures in local transportation plans.  Prioritizing cross-sectoral 

collaboration between transportation planning and public health professionals may 

serve as a catalyst to address identified barriers and needed support. Efforts to build a 

clear connection between transportation planning and health outcomes, including 

systems for data and measurement will result in public support and political will to 

require the practice of using health-related performance measures in transportation 

planning. Finally, the performance-based planning requirements of MPO’s may serve as 

a guide to further integrate health-related performance measurement into transportation 

planning in the form of recommendations or guidance from state or federal agencies.   

There are some limitations to this study that should be acknowledged. First and 

foremost, the sample size for this cross-sectional study was limited to 45 people who 

opened the survey, with 32 total respondents and 19 complete responses to the survey. 

The sample was a convenience sample of transportation planning volunteers, 

professionals, or elected officials from Montana’s ten most populous counties.  

Participants were recruited through mass e-mail sent out by MAP and MACO, limiting 

the sample to only those individuals who subscribe to communications from those 

organizations.  This sample may not be representative of all people involved in rural 

local transportation planning.   

Additionally, qualitative analysis of anonymous and open-ended survey questions does 

not allow for participant follow-up, leaving room for researcher bias in determining 

meaning of open-ended text.  Methods for gathering and analyzing qualitative data 

could be enhanced through interviews, focus groups, and using computerized software 

to code results.  

Further research is needed to further develop resources and understand their impacts in 

addressing the barriers and supports that rural local governments need to adopt health-

related performance measures in rural local transportation plans. This study did not 
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assess current cross-sectoral collaborations between transportation planning volunteers 

and public health agencies, nor did it assess the extent transportation plans were 

implemented or effectiveness of the plan.  Further research into factors that influence 

implementation and the effectiveness of local transportation planning on public health 

outcomes in rural communities is needed.   

These results identified an opportunity for the development of resources, education, or 

interventions to address barriers and increase support for the inclusion of health-related 

performance measures in local transportation plans.  With supporting resources, 

planners could serve as champions to help educate elected officials and volunteers on 

the connection between transportation planning and public health, whereas systems for 

data collection should be developed to support measurement of health outcomes.  

Cross-sector collaboration between planning participants and public health 

professionals may serve to support a stronger understanding of the relationship 

between transportation and public health while enhancing data and measurement, 

efficiently utilizing local government’s limited resources, and bolstering knowledge and 

skill of planning staff, volunteers, and elected officials. Finally, requiring the use of 

health-related performance measures by funding sources or preemptive policies would 

serve to mandate this action, similar to the performance management requirements of 

MPOs.   
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5 Conclusion 
Transportation performance management and the use of health-related performance 

measures serves as a tool to inform future project prioritization and decision-making 

based off community transportation goals and priorities (Federal Transit Administration, 

2023) (Singleton, 2017).  A 2022 audit of transportation planning documents in Montana 

demonstrates a disparity in the use of health-related performance measures between 

rural local governments as compared to MPO’s, leaving rural local governments without 

a means to measure performance of rural transportation plans against community 

priorities.   

Health Belief Model constructs were utilized to further understand the perceived threat 

of transportation planning on public health outcomes and factors that prevent and 

support the use of health-related performance measures in rural local transportation 

planning efforts.  Survey responses from those participants who identified themselves 

as transportation planners and planning consultants demonstrate consensus that 

transportation impacts public health behaviors and outcomes across domains, whereas 

this impact is less understood among participants who identified themselves as 

volunteers or elected officials.   

Identified barriers that prevent the use of health-related performance measures in rural 

local transportation plans include limited resources, priorities, insufficient knowledge or 

skill, measures of success, limited coordination, difficulty measuring and foreseeing 

outcomes, jurisdiction, and skepticism of the benefits.  Factors that support the practice 

of using health-related performance measures include a clear understanding of the 

connection between transportation planning and health outcomes, public support, 

systems for data and measurement, and priorities or the requirement to do so.  

Prioritizing cross-sectoral collaboration between rural local transportation planning 

participants and public health professionals may serve as a catalyst to address many of 

the identified barriers and needed supports for adopting health-related performance 

measures in transportation plans.  Recommendations, guidance, or requirements of 

federal and state agencies, or priorities of preemptive policy may also influence 

adoption of this practice.  Further research is warranted to understand what supports 

are most feasible in rural local transportation planning. 
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