
 

 

		HEALTH	NOTE:	Metro	for	D.C.	Amendment	Act	of	2021	
Bill	24‐0429	

Council	of	the	District	of	Columbia,	Council	Period	24 

	
SUMMARY	OF	HEALTH	NOTE	FINDINGS		
 
Access to safe, affordable, and reliable public transit can support increased physical activity and 
improved access to jobs and services, which may help people—especially those from low-income 
households—maintain stable employment, meet basic needs, and access healthy foods and other 
resources.2 Conversely, research has documented how the emphasis on motorized transportation 
in the United States has been associated with numerous negative health outcomes, including 
higher rates of obesity, air pollution, and transportation-related injuries and fatalities.3 

 There is strong	evidence that public transit costs and fare reductions affect ridership 
rates.4 While strong	evidence shows that reducing or eliminating public transit fares can 
increase ridership, especially for older adults, there is mixed	evidence regarding 

 
1 Summary as described by the Council of the District of Columbia, https://lims.dccouncil.us/Legislation/B24-0429.  The Health 
Impact Project conducted this health note based on the bill as introduced.   
2 The Health Impact Project is committed to conducting non-partisan research and analysis. 

Introduced	by:	 
Councilmembers Allen, Nadeau, R. 
White, Pinto, Henderson, Bonds, 
Lewis George, Cheh, McDuffie, and 
Chairman Mendelson 
 
Bill	Summary:0F

1	
As introduced, Bill 24-0429 
establishes the District Resident 
Transit Subsidy Program to 
provide subsidies directly to 
District residents, prioritized by 
income level, for travel on any 
transportation that accepts 
payment through a SmarTrip card 
issued by WMATA. The bill also 
creates the Transit Equity Fund to 
improve transit access in priority 
areas.  
	
Health	Note	Lead	Analyst:  
Stefanie Carignan, Health Impact 
Project, The Pew Charitable Trusts  
 
Additional	Information:	
Direct inquiries to 202-540-6012; 
healthimpactproject@ 
pewtrusts.org;   
https://www.pewtrusts.org/en/pr
ojects/health-impact-project 
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What	is	the	goal	of	this	health	note?	
Decisions made in sectors outside of public health and health care, such as 
in education, housing, and employment, can affect health and well-being. 
Health notes are intended to provide objective, nonpartisan information to 
help legislators understand the connections between these various sectors 
and health. This document provides summaries of evidence analyzed by 
the Health Impact Project at The Pew Charitable Trusts while creating a 
health note for Council of the District of Columbia Bill 24-0429. Health 
notes are not intended to make definitive or causal predictions about how 
a proposed bill will affect health and well-being of constituents. Rather, 
legislators can use a health note as one additional source of information to 
consider during policymaking. The analysis does not consider the fiscal 
impacts of this bill. 
	
How	and	why	was	this	bill	selected?	
With the help of the Council of the District of Columbia’s Office of the 
Budget Director, the Health Impact Project identified this bill as one of 
several important policy issues being considered by the Council of the 
District of Columbia during Council Period 24 (2021–2022). The health 
note screening criteria were used to confirm the bill was appropriate for 
analysis (See Methodology Appendix on Page 8).  
 
The project selected Bill 24-0429 for analysis because of its potential to 
affect the District residents’ access to transportation, discretionary 
incomes, and rates of physical activity. Transportation infrastructure, 
access, and quality affect people’s health and well-being. Transportation 
costs can also affect household expenses: for example, households 
commonly make trade-offs between less expensive housing and a longer 
commute, which may increase money spent on gas and vehicle ownership 
and maintenance.1 	
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discretionary transit riders’—individuals who have access to other forms of 
transportation such as a private vehicle—responsiveness to these incentives.5  

 Strong	evidence shows that public transit users achieve more daily physical activity than 
motor vehicle users, resulting in health benefits including reduced rates of obesity and 
associated health conditions, such as diabetes and cardiovascular disease; however, the 
evidence regarding the cause of this association is mixed.6 

 Getting people out of cars and into public transit may reduce rates of traffic-related 
mortalities. There is strong	evidence that public transportation is safer than riding in a 
car. One study found that increases in the share of transit ridership are associated with a 
decline in motor vehicle related fatalities.7 

 
The Health Impact Project’s health note methodology focuses on identifying research conducted 
among populations in the United States to identify findings that are most relevant to the state and 
local context. By excluding studies conducted outside of the United States, health notes may 
exclude seminal research on similar policies that have been implemented in other countries. In 
conducting the literature review for this health note, the Health Impact Project staff identified, but 
excluded, several international studies investigating the effects of transit subsidies on people’s 
well-being that may be relevant for the D.C. Council to examine. This research included several 
studies examining the effects of providing free bus passes to older adults in the United Kingdom. 
They found free passes were associated with increased use of public transit, better self-reported 
quality of life and life satisfaction, fewer depressive symptoms, enhanced access to goods and 
services, improved social interaction, better physical health among female bus pass holders 
compared to those without passes, and higher levels of active travel, particularly among Black 
study participants.8 Another example investigated the effects of Canada’s Public Transit Tax 
Credit, which enabled Canadians to claim some of their public transit expenses against their 
federal income taxes, on ridership.9 The study found the tax credit did not significantly alter 
Canadians’ travel mode choices, and most of the recipients would have taken transit regardless of 
the policy. The D.C. Council could examine these studies, which are included in the list of 
references, and systematically search for relevant international studies to further inform its 
understanding of the effects of transit subsidy policies. 

 

Methods	Summary: To complete this health note, Health Impact Project staff conducted an expedited 
literature review using a systematic approach to minimize bias and identify recently published studies to 
answer each of the identified research questions. In this note, “health impacts” refer to effects on 
determinants of health, such as education, employment, and housing, as well as effects on health outcomes, 
such as injury, asthma, chronic disease, and mental health. The strength of the evidence is qualitatively 
described and categorized as: not well researched, mixed evidence, a fair amount of evidence, strong 
evidence, or very strong evidence. It was beyond the scope of analysis to consider the fiscal impacts of this 
bill or the effects any funds dedicated to implementing the bill may have on other programs or initiatives 
in the District. To the extent that this bill requires funds to be shifted away from other purposes or would 
result in other initiatives not being funded, policymakers may want to consider additional research to 
understand the relative effect of devoting funds for this bill relative to another purpose. A detailed 
description of the methods is provided in the Methodology Appendix on Page 8. 
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WHY	DO	THESE	FINDINGS	MATTER	FOR	THE	DISTRICT	OF	COLUMBIA?	
 
Over 35% of D.C. workers commute by public transit, making it the city’s most popular mode of 
transportation.10 However, lower-income households spend a higher share of their income on 
transportation and are disproportionately burdened by transportation costs. According to a 2019 
D.C. Transit report, over 65% of the highest-income Metrorail customers receive an additional 
transit subsidy through employer-sponsored programs and only 10% of Metro’s lowest-income 
rail customers receive similar subsidies.11 To the extent that the bill decreases transportation 
costs for low-income District residents, it could reduce inequities in transportation spending and 
increase the funds they have available for health-promoting expenditures such as utility bills, or 
facilitate additional transit trips to access health-promoting goods and services such as full-service 
grocery stores and medical care. 
 
The Metro for D.C. Amendment Act would provide monthly SmarTrip card contributions to 
residents who are 18 and older and not eligible for other transit subsidy programs. The Act would 
prioritize funding for those earning 300% of the federal poverty level (FPL) or less, which includes 
individuals making $38,640 per year or less.12 While research for this health note did not yield 
data on transportation mode choice for D.C. residents earning 300% FPL or less, of the 104,374 
workers in D.C. age 16 and over earning less than $35,000 per year, nearly 31,000 reported 
driving alone to work.13 Furthermore, the total daily vehicle miles traveled (VMT) per capita in 
D.C. is 21.14 To the extent that initial recipients of this subsidy are responsive to the financial 
incentive and switch to public transit, this bill has the potential to alleviate congestion and reduce 
VMT in the District, potentially reducing car-related injuries or deaths and improving air quality. 

	
WHAT	ARE	THE	POTENTIAL	HEALTH	EFFECTS	OF	B24‐0429?		

	
Effects	of	free	and	reduced	transit	passes	on	public	transit	use		
	

 Several studies, including those using economic modeling, show that public transit costs 
and fare reductions affect ridership rates.15 Some studies show that reducing or eliminating 
public transit fares can increase ridership among individuals who are already dependent 
on transit, while the evidence regarding discretionary transit riders’ responsiveness to 
these incentives is mixed.16 

o Urban residents with lower incomes tend to be more transit-dependent than 
residents with higher incomes, so the subsidy proposed by B24-0429 may not 
increase the proportion of low-income D.C. residents who rely on transit.17 It may, 
however, increase the frequency or number of public transportation trips low-
income District residents take.	

o Because older adults tend to have less discretionary income than younger adults, 
they are more likely to face financial barriers to accessing public transportation and 
may also be most responsive to fare subsidies.18 	
 One qualitative study of older adults, including those with limited English 

language proficiency, late-life immigrants, and refugees, asked about factors 
that helped or hindered their transportation access. Affordability, including  



 

4 
 
 

access to a subsidized bus pass, was identified as important factor in using 
the bus.19 

 A free-fare program for older adults in Illinois called the Seniors Ride Free 
Program resulted in a 75% increase in senior public transit trips in the 
Chicago metropolitan area. The operating expenses associated with the 
added trips led the state legislature to implement income restrictions for this 
program.20 If implemented, B24-0429 may see increases in ridership among 
certain segments of the population, such as older residents with fixed 
incomes.  	

o The effect that B24-0429 will have on private automobile use and the share of public 
transit ridership is unclear, due to mixed evidence regarding the effects of reducing 
or eliminating public transit fares ridership among discretionary transit users.21 
Some authors posit that motor vehicle users may be more likely to choose public 
transit based on a combination of service quality (e.g., reliability, speed, and 
comfort) and policies that make operating an automobile more expensive, such as 
road tolls or increased gasoline taxes and parking prices, rather than transit fare 
decreases.22 	
 Previous fare-free experiments reported that only 5-30% of additional 

transit trips were made by individuals switching from other forms of 
motorized transport, such as cars. Existing riders, students, and older adults 
accounted for a disproportionate amount of the surplus trips.23  

 There is some evidence that financial incentives provided by employers can 
increase the share of commuters who use public transit instead of driving. 
Results from a 2020 study that examined the impacts of commuter benefits 
programs on transportation mode choice and automobile usage support 
earlier findings that the provision of commuter benefits significantly 
influences workers’ commuting mode choices and makes workers more 
likely to adopt subsidized travel modes for commutes.24 Specifically, workers 
offered transit benefits are more likely to commute by public transit.25 For 
example, a study that evaluated the relationship between employer-
sponsored commuter benefits and mode choice in the Washington, D.C. 
metropolitan area found commuters who only receive public transportation 
benefits, versus benefits such as free parking, are 11 times more likely to 
take public transportation than drive.26 They are also more likely to choose 
walking over driving.27 Furthermore, research has found that those offered 
transit benefits tend to drive less for both other work-related and non-work 
purposes.28	

	
Effects	of	public	transit	ridership	on	motor	vehicle	safety		
	

 Because research links transit service and ridership with improvements in traffic safety, 
increasing transit ridership could reduce motor vehicle related injuries and deaths in 
Washington, D.C.29 One study that examined data from 100 U.S. cities found that increased 
shares of mass transit ridership were associated with reduced motor vehicle fatalities.30 	
To date, car travel remains the most dangerous mode of transportation. Early federal 
analysis of motor vehicle traffic fatalities nationally in 2020 shows an estimated 38,680 
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people died in crashes.31 The National Safety Council reported that, over the past 10 years, 
the passenger vehicle death rate per 100,000,000 passenger miles traveled in the United 
States was over nine times higher than for buses and 17 times higher than for passenger 
trains.32	

 Although public transit is safer than car travel, active commuters and individuals walking 
or bicycling to transit hubs are more likely than drivers to be injured in traffic or exposed 
to vehicle emissions. This is especially the case when using heavily trafficked routes, where 
sidewalks and bicycle lanes are lacking, or where walkers and bicyclists are not fully 
separated from vehicles.33 
	

Effects	of	transit	subsidies	on	recipients’	financial	well‐being	
	

 Urban dwellers who are dependent on public transportation tend to be young and/or have 
low incomes. Unlike discretionary riders, they may not have access to alternate modes of 
transportation and changes in fares can have direct impacts on their discretionary budgets. 
Research shows many U.S. households, particularly those with lower incomes, have 
experienced material hardship, meaning they have had to make tradeoffs between basic 
needs important to health, such as food and medical care.34 Households in poverty also 
spend a higher share of their income on transportation expenses and are 
disproportionately burdened by rising transportation costs.35 Nearly a quarter of 
households in poverty do not own a vehicle.36 To the extent that B24-0429 decreases 
transportation costs for low-income District residents, it could result in improved health 
outcomes associated with increased finances available for health-promoting expenditures 
such as utility bills and nutritious foods. This subsidy may also allow recipients, especially 
those in low-resource neighborhoods, to take more trips to access health-promoting goods 
and services such as full-service grocery stores and medical care. 

 One conceptual model of the relationship between urban transportation and health cites 
the cost of public transportation as a barrier to finding a job.37 The subsidy proposed in 
B24-0429 could benefit job seekers by funding their travel to job interviews or broadening 
the geographic radius in which they may consider seeking employment. Research has 
consistently demonstrated a strong link between employment and health, particularly 
through effects on workers’ income, job stability, and access to health insurance and other 
benefits.38    

	
Effects	of	access	to	public	transportation	on	health	
	

 Lack of access to transportation is a well-documented barrier to receiving health care, 
particularly for individuals with chronic health conditions, and can lead to missed 
appointments, delayed care, and missed or delayed medication use.39 One systematic 
literature search that analyzed 61 peer reviewed studies on transportation barriers to 
health care access found transportation access is a key obstacle to receiving medical care, 
especially for under- or uninsured and low-income individuals.40 In 25 of the studies 
examined, 10-51% of patients reported transportation was a barrier to health care 
access.41 A 2019 systematic review of studies examined the impact of multi-faceted 
interventions that included transportation support for chronic care patients—including 
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free bus passes, transport vouchers or reimbursement, arranging participants’ 
transportation, and a free shuttle service—on health care utilization. Although the studies’ 
analytical methods did not determine the impact of transportation support alone, the 
review found an association between interventions that provide transportation assistance 
and overall improvements in health care utilization and chronic care medical outcomes.42 

 Access to public transportation is especially important for older adults and individuals with 
disabilities who often encounter transportation barriers. A 2013 survey that asked 
individuals with disabilities how transportation access affected their social participation 
found that 67% of respondents’ social lives were hindered by their transportation needs.43 
The authors concluded that individuals with disabilities, especially significant ones, rely on 
public transportation and social networks to meet their transportation needs.44 Social 
support and connection can directly benefit health by positively influencing behaviors and 
psychological well-being while protecting people from risk factors that might otherwise 
damage their health.45 Furthermore, social isolation is associated with increased 
mortality.46  

 
Effects	of	public	transit	use	on	physical	activity	and	health	outcomes	
	

 Improving access to public transit may provide health benefits through increasing physical 
activity.47 A 2016 literature review yielded strong evidence of a positive association 
between transit use and physical activity.48  

o Studies have shown public transit users engage in higher levels of physical activity, 
both in terms of energy expenditure and active time, than automobile-dependent 
commuters.49 Activity associated with walking or bicycling to and from transit hubs 
can help to reduce rates of obesity and associated health conditions, such as 
diabetes or cardiovascular disease. 

o A 2017 study that analyzed 2012–13 California Household Travel Survey data to 
investigate the link between automobile dependence and physical inactivity found 
that employed urban California residents over the age of 16 with access to a car who 
choose to use public transit reported 29 more minutes of physical activity daily than 
their auto-dependent counterparts.50 The transit users reported an average of 44 
minutes of total daily physical activity, including 24 minutes of transit-related 
exercise, compared to auto-dependents’ daily average of 15 minutes.51 Furthermore, 
transit users are more likely to walk or bike to non-work activities than car-
dependent Californians.52  

o One study used National Household Travel Survey data to estimate that public 
transit users walk over eight additional minutes per day compared to motorists. The 
analysis projected that transit use could save up to $5,500 in obesity-related 
medical costs per person, and savings in quality-adjusted life years could be even 
greater.53 

 While there is evidence demonstrating transit users are more likely to meet daily physical 
activity recommendations, some scholars argue transit users may be people who are 
already healthier and physically active.54 Other scholars posit transit may be used as a 
substitute for more active forms of transportation, such as cycling or walking, which is 
counter-effective in terms of health benefits.55  
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o Past experiments with free transit programs found most new trips were taken by 
people who would have walked, bicycled, or foregone the trip altogether if it had 
cost money.56 

 The authors of one review caution that the association between transit use and physical 
activity is not necessarily causal. They note that due to known biases in the types of papers 
that get published, weak positive correlations presented in studies published many years 
ago self-perpetuate through future reviews, thereby driving policy decisions and “wrongly 
justified investments.”57 
 

Implementation	considerations	
	

 In 2012, the Transportation Research Board of the National Academies of Sciences, 
Engineering, and Medicine cautioned that ridership increases triggered by free or reduced 
fare public transit programs may result in a need for additional maintenance, security, and 
equipment to maintain prior levels of service and schedules.58 Thus, the proposed subsidy 
has the potential to increase transit use and benefit health and the environment when 
paired with adequate investments to transit infrastructure, such as through the Transit 
Equity Fund proposed in this bill. Furthermore, it will be important that additional 
maintenance, equipment, and other investments occur equitably throughout the District.59	

 Transit cost is only one dimension of transit access. Ensuring that neighborhoods are 
designed to support safe access to and from transit stops for people of all ability levels 
should also be considered. To the extent that Transit Equity Fund investments improve 
physical and geographic transit accessibility, this bill has the potential to extend transit-
related health benefits to D.C. residents with various accessibility needs and who live in 
neighborhoods that have been historically underserved by public transit.	

	
WHICH	POPULATIONS	ARE	MOST	LIKELY	TO	BE	AFFECTED	BY	THIS	BILL?		
 
In general, individuals with low incomes, people who have chronic health conditions or mobility 
challenges, and older adults are more likely to be considered transit dependent and sensitive to 
transit costs. While D.C. residents earning less than 270% FPL are more likely to use public transit 
(38%) to get to work than workers earning above 270% FPL (27%), they are less likely than 
higher-income residents to receive public transit subsidies through their employers.60 D.C. 
residents who are transit dependent and meet the income requirements to benefit from the 
subsidy proposed in this bill are most likely to benefit through a rise in discretionary income due 
to reduced transportation spending and/or an increase in the number of trips they can afford to 
take each month. Furthermore, individuals who live in low-resource neighborhoods may benefit 
from taking more trips to access health services, job opportunities, or full-service grocery stores. 
 
The Housing and Transportation Affordability Index maps annual household transportation costs 
and percentage of income spent on transportation by census tract. The higher costs and shares of 
income are more prolific in neighborhoods closest to the D.C. borders in the Southeast, Northeast, 
and Northwest quadrants. For example, someone in Northern D.C. near Silver Spring spends over 
$12,000 annually on transportation on average, whereas someone in Kalorama will spend an 
average of around $5,000.61 To the extent that qualifying residents of the neighborhoods 



 

8 
 
 

mentioned above make use of the Metro for D.C. subsidy, this bill has the potential to reduce 
inequities in transportation spending by those who live in neighborhoods far from employment 
and education centers and effectively make it more affordable to live in neighborhoods that 
require residents to travel farther for employment or education opportunities. 
	
HOW	LARGE	MIGHT	THE	IMPACT	BE?		

 
Where possible, the Health Impact Project describes how large the impact may be based on the bill 
language and literature, such as describing the size, extent, and population distribution of an 
effect. This bill has the potential to affect all eligible D.C. residents, first prioritizing those earning 
300% FPL or less. While research for this health note did not yield data on transportation mode 
choice for D.C. residents earning 300% FPL or less, of the 104,374 workers in D.C. age 16 or over 
earning less than $35,000 per year, nearly 31,000 reported driving alone to work.62 This bill could 
provide a transportation alternative that is more affordable, reduces traffic congestion, and 
produces less emissions, assuming residents have access to convenient public transit routes. 
Furthermore, the District averages approximately 21 vehicle miles traveled per capita each day. 
While many of those miles traveled are likely attributed to residents of nearby counties, this bill 
could reduce the city’s VMT average, thereby reducing traffic-related congestion, pollution, and 
injury.63  

 
It was beyond the scope of this analysis to consider the fiscal impacts of this bill or the effects any 
funds dedicated to implementing the bill may have on other programs or initiatives in the District. 
To the extent that this bill requires funds to be shifted away from other purposes or would result 
in other initiatives not being funded, policymakers may want to consider additional research to 
understand the relative effect of devoting funds for this bill relative to another purpose. 
 
APPENDIX:	METHODOLOGY	 	
 

Once the bill was selected for analysis, a research team from the Health Impact Project 
hypothesized connections, or pathways, among the bill, heath determinants, and health outcomes. 
These hypothesized pathways were developed using research team expertise and a preliminary 
review of the literature. The selected bill components were mapped to steps on these pathways 
and the team developed research questions and a list of keywords to search. The research team 
reached consensus on the final conceptual model, research questions, contextual background 
questions, keywords, and keyword combinations. The conceptual model, research questions, 
search terms, and list of literature sources were peer-reviewed by two external subject matter 
experts. One of the experts also reviewed a draft of the health note. A copy of the conceptual model 
is available upon request.   

 
The Health Impact Project developed and prioritized two research questions related to the bill 
components examined: 
 

 To what extent could transit subsidies or reduced transportation costs affect access 
to: 

o Healthy foods? 
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o Medical care and essential services? 
o Employment opportunities? 
o Healthy, quality, or affordable housing? 
o Parks and recreation? 
o Social opportunities? 

 To what extent do transit subsidies affect: 
o Discretionary income? 
o Physical activity?  
o Self-reported health and well-being? 
o Exposure to extreme heat or weather events? 
o Vehicle miles traveled or traffic congestion? 
o Vehicular emissions or air quality? 
o The frequency of motor vehicle accidents or pedestrian/cyclist injuries?  

 
The research team next conducted an expedited literature review using a systematic approach to 
minimize bias and answer each of the identified research questions.3F

c The team limited the search 
to systematic reviews and meta-analyses of studies first, since they provide analyses of multiple 
studies or address multiple research questions. If no appropriate systematic reviews or meta-
analyses were found for a specific question, the team searched for nonsystematic research 
reviews, original articles, and research reports from U.S. agencies and nonpartisan organizations. 
The team limited the search to electronically available sources published between 2016 and 2021. 

 
To explore each research question, the research team searched PubMed and EBSCO databases 
along with the following leading journals in public health and sector-specific journals suggested by 
subject matter experts: American Journal of Public Health, Social Science & Medicine, Health 
Affairs, Journal of Transportation & Health, Journal of Urban Health, Health and Place, 
Transportation Research Part A.d For each search, the team used the following search terms: 
public transit subsidy, medical care, employment, housing, physical activity, stress, household 
finances, discretionary income, vehicle miles traveled, motor vehicle accidents, congestion, 
pollution, air quality, environmental impact, heat exposure, healthy foods, and social interaction. 
The team also searched Urban Institute, Centers for Disease Control and Prevention, and 
Transportation Research Board for additional research and resources outside of peer-reviewed 
literature. 
 

 
c Expedited reviews streamline traditional literature review methods to synthesize evidence within a shortened 
timeframe. Prior research has demonstrated that conclusions of a rapid review versus a full systematic review did not 
vary greatly. M.M. Haby et al., “What Are the Best Methodologies for Rapid Reviews of the Research Evidence for 
Evidence-Informed Decision Making in Health Policy and Practice: A Rapid Review,” Health	Research	Policy	and	
Systems	14, no. 1 (2016): 83, https://doi.org/10.1186/s12961-016-0155-7.   
d American Journal of Public Health, Social Science & Medicine, and Health Affairs were selected using results from a 
statistical analysis completed to determine the leading health research journals between 1990 and 2014 and in 
consultation with policing and criminal justice experts. Merigó, José M., and Alicia Núñez. “Influential Journals in 
Health Research: A Bibliometric Study.” Globalization and Health 12.1 (2016), 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4994291/.  
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After following the above protocol, the team screened 46 titles and abstracts,5F

e identified 20 
abstracts for potential inclusion, and reviewed the full text corresponding to each of these 
abstracts. After applying the inclusion criteria, eight articles were excluded. Six additional sources 
were identified upon review of the included articles. A final sample of 31 articles, including one 
systematic review and one meta-analytic review, was used to create the health note. In addition, 
the team used 13 references to provide contextual information.  

 
Of the studies included, the Health Impact Project qualitatively described and categorized the 
strength of the evidence as: not well researched, mixed evidence, a fair amount of evidence, strong 
evidence, or very strong evidence. The evidence categories were adapted from a similar approach 
from Washington state.64  
 
Very	strong	evidence: the literature review yielded robust evidence supporting a causal 
relationship with few if any contradictory findings. The evidence indicates that the scientific 
community largely accepts the existence of the relationship. 
Strong	evidence: the literature review yielded a large body of evidence on the association, but the 
body of evidence contained some contradictory findings or studies that did not incorporate the 
most robust study designs or execution or had a higher-than-average risk of bias; or some 
combination of those factors. 	
A	fair	amount	of	evidence: the literature review yielded several studies supporting the 
association, but a large body of evidence was not established; or the review yielded a large body of 
evidence, but findings were inconsistent with only a slightly larger percent of the studies 
supporting the association; or the research did not incorporate the most robust study designs or 
execution or had a higher-than-average risk of bias.  
Mixed	evidence: the literature review yielded several studies with contradictory findings 
regarding the association.  
Not	well	researched: the literature review yielded few if any studies, or yielded studies that were 
poorly designed or executed or had high risk of bias.  
 
EXPERT	REVIEWERS	
	 	
This document benefited from the insights and expertise of Dr. Celeste Chavis, associate professor 
of transportation & urban development studies at Morgan State University, and Dr. Ipek Sener, 
research scientist at Texas A&M Transportation Institute. Although they reviewed the materials 
and found the approach to be sound, neither they nor their organizations necessarily endorse the 
note’s findings or conclusions. 
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