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1. Executive Summary
The city of Monona, located near the capitol of Wisconsin, is one of many places that is
striving to build a better community for its residents through active transport initiatives. One of
the ways that they would like to improve the community is by making the city more accessible to
bicycling. According to the League of American Bicyclists, the city of Monona currently has a
bronze rating for their criteria of being a Bicycle Friendly Community (Figure 1). The Going
For Silver provides multiple recommendations as to how Monona can improve the bikeability of
their city (UW-Madison, 2016). However, these proposals were made without a recognition of
their potential impacts on health. To supplement that, the report that follows is a Health Impact
Assessment (HIA) to determine whether the Going For Silver recommendations will be
beneficial or harmful to health, in which we provide scientific findings as evidence for the effects
of each “E” of the Going For Silver report. In general, we found overall positive health effects
from the recommendations made by this prior report, with the exception of the Complete Streets
Policy and bike boxes, whose results were uncertain or mixed. Although policy is typically
weighted as most influential under the hierarchy of controls, the inclusion of residential survey
results in this analysis demonstrates to us that Monona currently lacks sufficient bicycle
infrastructure to make an effort based in policy change effective in safely increasing the
bikeability of the city. Thus, we recommend that Monona make the E of engineering their first
priority, with enforcement, education, and encouragement following as supportive measures. We
also recommend utilizing the previously recommended the Bicycle Advisory Committee as the
basis of Monona’s communication plan as well as implementing continuing evaluation efforts to
ensure they are achieving success.
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2. Statement of the Problem
Around the 1950s, people began to move out of the cities and into suburbs in larger
numbers. One aspect that allowed for this sprawl to occur was affordable and easily accessible
cars, after which the suburbs were designed. The grid system in many of these suburban
neighborhoods was engineered for cars, and therefore houses, businesses, and community hubs
were spread out in a way that the most practical transport to them was by car. This led to a
decline in active transport, like biking and walking, that is still present today in many
neighborhoods. Along with the habits of car usage came a decline in physical activity and an
increase in diseases related to a lack of activity including diabetes, obesity, and more. In addition
to these health problems, pollution from cars also causes many deleterious health impacts as well
as harm to the environment (Frumkin, 2002). With these additive health impacts surmounting
and the increasing awareness of global climate change, many communities are looking for ways
to promote active transport.
The city of Monona, located near the capitol of Wisconsin, is one of the many places that
is striving to build a better community for its residents through active transport initiatives. One of
the ways that they would like to improve the community is by making the city more accessible to
bicycling. According to the League of American Bicyclists, the city of Monona currently has a
bronze rating for their criteria of being a Bicycle Friendly Community (Figure 1). Upon
receiving this, the city of Monona realized that active transport within the community was in
need of improvement and therefore they are trying to advance their rating from Bronze to Silver.
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Figure 1: League of American Bicyclists Bike Friendly Community rating of Monona, WI (Source: League
of American Bicyclist, 2015)

Currently about 90 percent of people in Monona drive to work, while only two percent
walk and another two percent bike (U.S. Census Bureau, 2015). Part of the reason why many
people in Monona may not be using active transport is because there are currently many barriers
that making it difficult. One of the largest barriers to increasing bike ridership, is the weather,
since Monona is geographically located in an area with long, cold, snowy winters. The Active
Transportation Summer Outreach Project, collected survey information from 229 people in
Monona including some people that live in the surrounding area (Castillo, 2016). Of those
participants, over half (139) said that the main reason keeping them from using active transport
was the weather and seasons (Castillo, 2016). However, this is a difficult, if not impossible,
barrier to completely remove. Additionally, over half of the respondents (139) recorded that the
commute time was another factor keeping them from using active transport. The need to
transport children was expressed as a barrier (80), along with the lack of connecting bike lanes or
4

sidewalks on the routes that respondents would want to use (64) (Castillo, 2016). These last three
barriers are all interrelated to issues of safety and infrastructure and present actionable points of
intervention.
Additionally, it is evident that the citizens of Monona want to have access to active
transport options. A survey was conducted in 2013 with over 500 Monona participants, which
found that many of the residents want more bike lanes and sidewalks (City of Monona, 2013).
Both “City Sidewalk Systems” and “Bike and Pedestrian Accommodations” were in the top 5
services that had the biggest gap between perceived importance and perceived quality (Figure 2).
There was also considerable concern about the community being more sustainable. As one
resident said: “We would be a more environmentally friendly city if we had more sidewalks and
ways to walk or bike to stores and restaurants” (City of Monona, 2013). Therefore, there is not
only a desire by the city to increase their status as a bike friendly community, but also a desire
from residents to have more amenities that allow for active transport and a cleaner city.

Figure 2: 2013 Monona resident survey results (Source: City of Monona, 2013)

The Going For Silver provides multiple recommendations as to how Monona can
improve the bikeability of their city (UW-Madison, 2016). However, these proposals were made
without a recognition of their potential impacts on health. To supplement that, the report that
follows is a Health Impact Assessment (HIA) to determine whether the Going For Silver
5

recommendations will be beneficial or harmful to health, in which we provide scientific findings
as evidence for the effects of each “E” of the Going For Silver report. These two documents
should be used in conjunction going forward. Through this analysis, we aim to assist the City of
Monona in determining the best course of action forward in improving the walkability and
bikeability of their city, as the two often go together.
3. Identification of Stakeholders
Some of the main stakeholders that will directly contribute and work with the City of
Monona to improve the walkability and safety of cyclists are: city council members that
determine budgets and funding, city planners that would decide on the exact engineering of the
final plan, the members of the Monona Parks and Recreation Department due to the many parks
located along the potential path routes, community members that may advocate for or against
biking and walking related projects, homeowners and business owners along potential routes,
and the Monona Police Department as they play a central role in enforcement and safety
practices. Additionally, a side-effect of this report is attracting and engaging new partnerships
and strengthening current ones, with the purpose of building a more aware community in regard
to active transportation as well as a bicycle and pedestrian friendly environment.
4. Broad Health Effects of Biking/Physical Activity
4a. Chronic Diseases
Lack of physical activity is a major risk factor for many chronic diseases, including heart
disease, cancer, type 2 diabetes, hypertension, and stroke (CDC, 2014; Booth, 2012). Chronic
disease are the leading causes of death and disability in the US, accounting for 7 out of 10 deaths
each year and 86% of our nation’s health care costs (CDC, 2016b). They are among the most
common, costly, and preventable of all health problems (CDC, 2016b). Obesity is a common
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predecessor to future chronic diseases, termed obesity-related conditions, which include heart
disease, stroke, type 2 diabetes, and certain types of cancer (CDC, 2016a). Furthermore, many of
these chronic diseases are unevenly distributed among our population. For example, NonHispanic blacks have the highest age-adjusted rates of obesity (48.1%), followed by Hispanics
(42.5%), non-Hispanic whites (34.5%), and non-Hispanic Asians (11.7%). Obesity is higher
among adults aged 40-59% (40.2%) and adults aged 60 and over (37.0%) (CDC, 2016a).
Roughly 12.7 million (17%) children and adolescents aged 2-19 were obese in 2014 (CDC,
2017). Regular, moderate-intensity exercise, defined as 150-300 minutes per week, is part of
both recommended treatment steps and steps to prevent becoming overweight and obese (Mayo
Clinic, 2015). This includes fast walking and biking. Exercise can also help reduce blood
pressure and one’s levels of LDL (“bad”) cholesterol levels (Myers, 2003).
Multiple reports have shown that more active or fit individuals tend to develop less
coronary heart disease (CHD) than their sedentary counterparts (Myers, 2003). If CHD does
develop in active individuals, it occurs at a later age and tends to be less severe (Myers, 2003).
The greatest gains in terms of mortality risk reduction are seen when an individual goes from
being sedentary to moderately active (Myers, 2003). Active transport, which includes getting
around by walking and/or bicycling, has been documented as a means to increase physical
activity and, through that activity, reduce morbidity and mortality rates from cardiovascular
disease (CVD), hypertension, obesity, diabetes, and certain cancers (Xu, 2013). A recent study
from 2017 in the United Kingdom, found that commuting by bicycle reduces the risk of
cardiovascular disease, cancer, and all-cause mortality (Celis-Morales et al., 2017). Similarly,
walking was associated with reduced risks of CVD. However, bicycling was associated with the
lowest risk, with a dose dependent correlation, while mixed transportation (active paired with
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non-active) was associated with only some benefits (Celis-Morales et al., 2017). Habitual
bicycling has also been associated with 20% decreased risk of developing type 2 diabetes, even
for those who start bicycling later in life (Panter, 2016).
A randomized clinical trial found that regular walking and cycling for a one-way average
of about 30 minutes while commuting to work improved aerobic fitness, decreased
cardiovascular strain in submaximal standard work, increased the use of fats as energy source in
physical activity, and caused slight favorable changes in blood HDL (“good”) cholesterol in
healthy young to middle-aged adults of low-to-moderate physical fitness. Cycling, as it is
practiced at higher relative intensity, was more effective than walking in improving fitness (Oja,
1998). A systematic review conducted in 2013 (Xu) of active transport research found that active
transport to school or work was significantly associated with improved cardiovascular health and
lower body weight.
There is an extremely small risk of having a cardiac event, such as a heart attack, or
complication during physical activity (Myers, 2013). For adults with no existing heart disease,
the risk is 1 in 400,000-800,000 hours of exercise, 1 in 62,000 hours of exercise for adults with
existing heart disease (Myers, 2013). The risk of a cardiac event is significantly lower among
regular exercisers (Myers, 2013).
4b. Mental Health and Social Well-Being
Sturm and Cohen (2004) stated that environments in which people spend more time
driving alone in cars have fewer opportunities for face-to-face interactions that are casual and
informal, and that lead to a higher social capital. Physical activity has the potential to reduce the
duration as well as the severity of existing depression, in addition to its incidence (Ball et al.,
2009; Mead et al., 2008). Similarly, an earlier study by Paffenbarger et al (1994) found that
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individuals who undertook regular physical activity, such as walking and cycling, presented
fewer episodes of doctor-diagnosed depression than those who did not do regular physical
activity.
In Carlson et al. (2012), walkability attributes were expected to affect the psychosocial
variables that influence walking as a means of transportation. The same study found that access
to parks and recreation sites and infrastructure were expected to influence the psychosocial
variables that influence walking for leisure. Walkability and social support are related to physical
activity and walking as a means of transportation. Particularly for older adults, pairing
walkability with social support benefits walking for transportation (Carlson et al, 2012). In other
words, it is possible that the spaces where physical activity is limited represent fewer
opportunities for social activities and support.
Research done on the relationship between walking, walkability, and the social
environment has found that the frequency of walking is associated with unintended interactions
with neighbors, which help create and develop relationships with others (Lund, 2002). Similarly,
there is a correlation between the perception of a neighborhood as being safe and a higher sense
of community (Lund, 2002). In addition to physical activity being related to social support (Ball
et al., 2007), it also increases social networks (Berkman & Glass, 2000), and helps to build ties
within the community, which ultimately improves mental health (DHAC, 2000).
In order to understand community members’ perspective on their sense of community, it
is important to identify and understand those factors that contribute to walking for leisure (Wood
et al., 2010). Due to the fact that mental health is a major cause of burden of disease (Ustün,
1999), it is crucial to understand how we can protect mental health and incorporate the potential
mental health benefits that a higher sense of community brings to a city.

9

4c. Air and Noise Pollution
The combustion of transportation fuels, such as gasoline and diesel, create on-road
pollution that pose adverse impacts on human health by triggering or exacerbating respiratory
and cardiovascular conditions, certain cancers, and possibly diabetes; which lead to premature
mortality (Beelen et al., 2014; Hoek et al., 2013; Raaschou-Nielsen et al., 2013). It is known that
air pollution is one of the leading environmental risk factors for human health worldwide (Tainio
et al., 2016). In fact, the Royal Colleges of Physicians and of Pediatrics and Child Health
reported that air pollution is associated with 40,000 early deaths every year in the United
Kingdom. Similarly, in the United States, the mortality risk from particulate matter (PM) is
comparable to that for obesity grades 1 and 2 (Pope et al., 2002).
Physical activity amplifies respiratory intake and accumulation of air pollutants in the
lungs due to higher minute ventilation (Giles and Kohele 2014; Strak et al. 2010). For example,
reduced lung function has been demonstrated to be caused by walking on a busy street
(McCreanor et al. 2007; Zhang et al. 2009); running near a heavy traffic (Rundell et al. 2008);
cycling during rush hour (Strak et al. 2010); and hiking on high air pollution days (Korrick et al.
1998). While driving more is associated with decreased physical activity, physical inactivity and
urban air pollution are amongst the top 15 causes of health impairment globally (Hill et al.,
2003). As stated by Marshall et al. (2009), many factors like ozone (O3), vehicle exhaust, and
other air pollutants associated to traffic are related to negative health outcomes, including
cardiopulmonary mortality, atherosclerosis, impaired lung development in children, asthma and
asthma exacerbations, reduced lung function, cardiac arrhythmia, and preterm and low-birthweight babies.
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Another aspect less studied, compared to air quality in traffic environments, but well
known, is noise pollution due to vehicles on the road. In 2013, the American Thoracic Society
(ATS) (2013) reported that noise pollution may increase a person’s risk of developing
cardiovascular disease and subclinical atherosclerosis. The European Society of Cardiology
(ESC) found that adults living in the most polluted areas of the cities (night time noise levels of
50 decibels), had a 6% increase in developing high blood pressure (hypertension) compared to
those living in less noisy places (night time noise levels of 40 decibels) (Fuks, 2016). Another
study by the London School of Hygiene & Tropical Medicine (Halonen et al. 2015), concluded
that deaths and strokes were 4% and 5% more common, respectively, among adults in areas with
daytime road traffic noise of more than 60 decibels due to cardiovascular disease, sleep problems
and stress. Therefore, it can be said that increasing active transportation, paired with reducing
vehicle commute, will aid significantly in decreasing air and noise pollution and positively
impacting public health, especially of those living in higher traffic areas.
4d. Injury
Bicyclists face a higher risk of crash-related injury and death than occupants of a motor
vehicle, even though only 1% of all trips taken in the U.S. are by bicycle (Pucher et. al., 2011;
Beck et. al., 2007). In 2013, over 900 bicyclists were killed and there were an estimated 494,000
emergency department visits due to bicycle-related injuries (CDC, 2016). Data from 2010 show
that fatal and non-fatal crash-related injuries to bicyclists in the U.S. resulted in lifetime medical
costs and productivity losses of $10 billion (CDC, 2016). Adolescents and young adults aged 15
to 19 years old along with adults aged 40 and above have the highest rates of bicycle death
(CDC, 2016). Children aged 1-14 years old, adolescents, and young adults aged 15-24 years old
have the highest rates of nonfatal bicycle-related injuries, accounting for one-third of all bicycle-
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related injuries seen in U.S. emergency departments (CDC, 2016). Males are more likely to be
killed or injured on bicycles than are females (CDC, 2016). And most bicycle deaths occur in
urban areas and at non-intersectional locations (NHTSA, 2015a). Of those admitted to the
emergency room for a bicycle-related injury in 2009 in the U.S., bruising was the most common
injury while intracranial head injury was the most common injury for emergency room patients
that were then admitted to the hospital (Stranges, 2012). In 2009, 10% of all bicycle injuryrelated emergency room visits also involved a motor vehicle (Stranges, 2012). Yet, it is
important to note that effective preventative efforts exist. These safety measures can be on the
level of individual action—such as wearing a properly fitting helmet or attaching active lighting
devices to one’s bicycle—or the level of local government—such as implementing and enforcing
helmet laws for children and adults or ensuring that proper roadway engineering measures be
taken, such as the installation of separated and well-defined bike lanes (NHTSA, 2015b).
5. Key Determinants and a Framework for Health
5a. Social Determinants of Health & Social Ecological Model of Health
The social determinants of health refer to the places that people live, grow, work, and
play as well as the forces and systems that shape daily life (WHO, 2017). This means that our
health is not only determined by our health behaviors and access to care but also our built
environment, our community and social supports, the quality of our educational system, and our
economic opportunities (ODPHP, 2017). These factors have been further elucidated by the
County Health Rankings Model (Figure 3), which estimates the influence on our health exerted
by clinical care, social and economic factors, health behaviors, and the built environment. Transit
is specifically placed under the category of the built environment in this model, but various
factors related to this issue can be found in other categories—exercise as a health behavior and
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community safety and education as a social and economic factor. Thus, we mainly focus on the
built environment as a relevant determinant of health in relation to active transport in this
assessment, but we also incorporate connections to health behaviors and social and economic
factors. These determinants have been translated into the social ecological model of health
(Figure 4), a systems model that emphasizes the interconnected and inseparable relationship
between these factors, re-categorizing them as factors at the individual level, intrapersonal level,
organizational or institutional level, community level, and policy level. The recognition of the
policy level is especially important when assessing a city-wide program proposal.

Figure 3: County Health Rankings Model (Source: County Health Rankings)
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Figure 4: Social Ecological Model (Adopted from Heise, Ellsberg, and Gottemoeller (1999))

6. Health Impact Analysis of the Going For Silver Proposal
6a. Education
According to the Going For Silver report, Monona’s recent educational programs for
bicyclists include the Bike Rodeo, teaching Safe Bicycling, Monona’s Traveling Tween Camp,
and Safe Routes to School. Other available resources in the greater Madison area include
Rideshare Etc. and event bicycle parking. However, in the audit summary performed by
University of Wisconsin - Madison students in Spring of 2016, it was found that Monona
residents used bicycle lanes, sidewalks, and street lanes incorrectly; that bicyclists did not always
wear a helmet; and that they did not always know how to cross difficult intersections. Likewise,
Monona currently only receives 3 out of 10 stars by the League of American Bicycles for bike
education, as can be seen in Figure 1. This mean that there is space for educational activities for
bicyclists and pedestrians in Monona. Thus, the Going for Silver report recommended bicycle
safety and education to be more accessible to all ages, genders, races and classes; to expand
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existing programs; distribute bicycle maps; and create a report to educate developers to help
incorporate the needs of bicyclists into new projects.
Health Impact of Recommendations
Pucher et al. (2010) reviewed the few studies that have been done on the Safe Routes to
School (SRTS) educational program. Even though there are not many studies that measure the
effects of SRT on bicycling, one study in Marin County, CA, found an increase of 114% in the
number of students bicycling to school (Staunton et al., 2003). Most SRTS interventions have
been focused on walking to school, and one study on projects at 10 California schools found an
increase in walking, but not on bicycling (Boarnet et al., 2005).
There have been few studies on education/training programs, which are intended to
increase bicycling skills and knowledge of bicycle laws. However, there is evidence that these
programs increase skills and confidence. One evaluation of a program by the Central Sydney
Area Health Service resulted in 56% of participants bicycling with higher frequency only two
months after the program was implemented (Telfer et al., 2006). Additionally, even though
SRTS programs focus on children, improving infrastructure near schools could also help
influence adult behavior (Watson and Dannenberg, 2008).
Cities that have greatly increased the number of bicyclists since the year 2000 in the
United States, such as Portland, Oregon, and in Europe, such as Amsterdam (Netherlands),
Copenhagen (Denmark), and Berlin (Germany), have established mandatory bicycling education
for all schoolchildren and/or educational and marketing events year-round and have made
available bicycle maps for free (Pucher et al., 2010).
Although results from studies on general bicycle education and helmet show different
(positive or neutral) results on behavior and effectiveness, Britt et al. (1998) stated that education
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significantly helps promote helmet use in parents and children. Rezendes (2006) puts emphasis
on providing education from the time a child is young, with crucial help from the parents who
can teach the children the importance of the role of helmets and the potential to save their lives.
Lemieux and Godin (2009) studied how cognitive and environmental variables predict
commuting. Their findings showed that cognitive variables play a larger role in predicting active
commuting than environmental variables do, indicating an important direction for intervention.
Fulton et al. (2009) defined education on the benefits of physical activity as one of the
components that could help address the prevalence of the impacts of an inactive lifestyle, such as
childhood obesity.
6b. Encouragement
As can be seen in Figure 1, the city of Monona currently only receives 2 out of 10 stars
available for bicycling encouragement according to the League of American Bicyclists rating for
a bicycle friendly community. Therefore, if Monona would like to achieve the silver rating,
increasing the efforts to encourage residents to bike is essential. Additionally, encouragement
programs will likely result in more biking which will have many health benefits to the residents
of Monona. In order to encourage the people of Monona to bike it is important to create a strong
cycling culture. According to the League of American Bicyclist, this means that Monona needs
to work on “mainstreaming bicycling culture” (UW-Madison, 2016) There were several
recommendations given in the Going For Silver report to help create this culture change
including events, programs, and campaigns, all that attempt to create a supportive environment to
encourage bicycling. Encouragement of bicycling not only results in increased physical activity
but it can also result in bringing the community together thereby creating more social capital,
both of which are good for health. In order to understand the ability of these recommendations to
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produce significant health outcomes, it is first essential to look at how effective they would be at
promoting active transport to assess how much of an impact on health they would have.
Health Impact of Recommendations
One of the recommendations was to encourage participation in mass community events
such as the Annual CycloFemme Ride. Additionally, they suggest other non-continuous large
events such as parades or mini-race events (UW-Madison, 2016). The idea of having these kind
of events is often that they increase awareness about biking and allow for more social
interactions and encouragement by fellow residents. Unfortunately, the impacts of these events
are rarely evaluated especially in the long term, making it difficult to assess whether or not they
have effects on long-term, sustained biking trends (Aldred, 2013; Bauman, 2009; Bowles, 2006;
Claus, 2012; Kazhamiakin, 2015; Lorenc, 2008; Mayer, 1982; Murphy, 2007; Ogilvie, 2004;
Yang, 2010). The feeling of social cohesion after mass health promoting community events has
greater documentation. Studies have shown that after large scale community events people feel
more social cohesion and community pride (Aldred, 2010; Aldred, 2013; Millonig, 2016;
Ogilvie, 2004; Sayers, 2012; Thomas, 2009; Yang, 2010). Therefore, a potentially greater health
effect that results from mass community events may be social cohesion and creation of social
capital, which has impacts on mental health as was previously discussed. Another impact of
these events may be that they increase confidence in bicycle riding skills. One study in Australia
found that of those that attended a large community cycling event, there was a 40% increase in
participants who reported a high cycling ability (Telfer, 2006). This confidence in the ability to
ride a bike is very important for encouragement as people may not want to bike if they do not
have the confidence to do so. The same study also saw a 10% increase one month later in the
number of people that had a high physical activity level, showing that even one mass event can
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have possible lasting results, but as mentioned previously others found no effect, making this
data unclear (Telfer, 2006). Therefore, since the effect that mass community events have on
active transport levels is unclear, the potential for physical health impacts is also not certain. The
potential for increases in social capital, which had more consistent results, may be of great
benefit to the mental health of residents, especially Monona’s elderly population.
Bike-to-Work days is another common approach to encouraging cycling that was
recommended by the Going For Silver report. One study found that unlike the mass community
event mentioned previously, bike-to-work (or walk-to-work) day studies have been carried out to
monitor more long-term results, although the results do not appear to be consistent (Millonig,
2016; Piatkowski, 2015; Wunsch, 2016). A program called “Walk in to Work Out” that
promoted both biking and walking to work showed that while the program in the short term
increased biking to work, in the long-term it had no effect on the number of people biking to
work regularly (Mutrie, 2002). On the other hand, it did see both a short-term and long-term
increase in the number of people walking to work (Mutrie, 2002).
Overall, it appears that one-time efforts alone may not produce significant increases in
the number of people using active transport, but there is potential for these types of events to
work if they are often and used in conjunction as a community campaign. One community
program called Cycling Connecting Communities, which combines bike-to-work days,
community bicycle ride events, and free cycling classes, found that their campaign increased
awareness, increased the use of bike paths, increased the number of beginner riders and the
average number of minutes biked per week by the affected population (Rissel, 2010).
Unfortunately, although the number of minutes biked increased, the frequency of the overall
population biking did not, nor did the overall activity levels of the population (Rissel, 2010).
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This may be due to the fact that these types of programs often attract people that are already
cycling and encourage them to cycle more. Therefore, in order to make these populations more
effective for the entire population equity of access needs to be considered.
6c. Enforcement
Enforcement is a critical aspect to making any program or project impactful and useful
for the community. As defined in the 2016 Going For Silver report, enforcement refers to the
laws, regulations, and overall role that the law enforcement community can play to support
healthy, active commuting initiatives of the city of Monona. The city of Monona currently
receives only 3 out of 10 stars for bicycle-related enforcement efforts according to the League of
American Bicyclists rating for a bicycle friendly community, as can be seen in Figure 1.
Current policies and programs related to bicycle safety that in are place in Monona
include mixed-use zoning that allows for greater connectivity and access by active transportation
users in conjunction with connectivity standards, on-street bicycle facility maintenance to
address snow/ice removal and potholes, bicycle safety education in schools provided by the
Monona Police Department and the Parks and Recreation Department, tracking of bike-related
safety data by the Monona Police Department, and a non-mandatory bicycle registration system
(UW-Madison, 2016).
Though, according to the Monona Police Department, only 3 bicycle crashes were
reported in 2016, 1 of which was taken to the emergency department, Monona residents have
expressed concerns and desires for greater bicycle-related enforcement, as demonstrated by a
survey conducted in the summer of 2016. Safety was expressed as the main motivating factor for
seeking out streets and routes that have sidewalks or bike lanes (Castillo, 2016). A general
agreement of dissatisfaction was seen among respondents over the fact that Winnequah Road is
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shared by drivers, bicyclists, pedestrians, parked cars, and snow and dirt during the winter.
Overall, it was described by residents as very dangerous with a high potential for crashes and
fatalities by these Monona residents. Monona Drive was the road commented on second most,
with complaints made that it is too busy and the traffic speed is too fast, ultimately discouraging
bicycling (Castillo, 2016). Two of the improvements designated as ‘very important’ by
respondents were increased bike parking at crowded events and bike racks at main destinations
(Castillo, 2016). Other improvements expressed as desirable included enforcing laws governing
bicyclists’ behaviors, better pavement in the winter, and covered bicycle parking to protect from
the rain (Castillo, 2016).
Health Impact of Recommendations
In the Going For Silver report, various recommendations are made to improve
enforcement efforts in terms of bicycle safety. These include: bicycle anti-harassment
regulations, to outlaw parking or driving in bicycle lanes, end-of-trip facilities for bicyclists such
as locker rooms and showers, standards of bicycle parking, and to create a Bicycle Advisory
Committee that includes at least one police officer among other stakeholders and residents.
Separation from traffic, as would be aided by restrictions on parking and driving in bike
lanes, is positively associated with increased rates of cycling (Fraser, 2011). Bike parking and
shower and locker facilities at work are associated with increased rates of commuting by bicycle
(Buehler, 2012). For active transport such as bicycling to gain widespread acceptance, low crash
risks are not sufficient. Active transport needs to feel safe as well (RWJF, 2016). The common
principle of “safety in numbers” holds true for bicycle travel—studies have shown that locations
with higher levels of bicycling have greater bicycling safety and that bicycling injury rates fall as
levels of bicycling increases; the same is true for walking (Jacobsen, 2003). An individual’s risk
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of motor vehicle collision while walking or biking in a community with twice as much walking
or biking is reduced to 66% of the original risk, indicating that policies that increase the number
of people walking and biking are an effective route to improving their safety (Jacobsen, 2003).
The fear of cycling on roads with motorized vehicles is greater among inexperienced cyclist,
women, and younger cyclists (Buehler, 2015). Both more cycling and greater safety, are
observed in environments with more and better infrastructure as well as pro-walking/bicycling
policies and programs (Jacobsen et. al., 2015). Moreover, a direct correlation has been found
between feelings of personal safety and the number of weekly trips taken by bicycle (Inavero,
2009). Though the impacts on biking rates and health of Bicycle Advisory Committees has not
been studies, they present an opportunity to promote transparency and being together
stakeholders to share diverse perspectives when carefully crafted. Community engagement in
public health initiatives has been found to have a positive effect on social and health inequities
(O’Mara-Eves, 2015). Thus, enforcement efforts could be an effective means to increase
bicyclists’ perception of safety along with their level of safety in reality and ultimately increase
bicycling rates in Monona.
6d. Engineering
As can be seen in Figure 1, Monona was awarded only 2 out of 10 starts for their
engineering infrastructure for a bike friendly community. Figure 5 shows the six main corridors
or streets in the City of Monona (red), and key areas where re-pavement (green), crosswalks
(light blue), sidewalks (yellow), and bike lanes (dark blue) are needed. These areas are
particularly important as they have the potential to receive high traffic of cyclists and pedestrians
due to the Lake Loop location around Lake Monona. Even though no official bicycle
infrastructure is utilized, this is a designated bicycle route. Thus, recommendations from this
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section would directly improve these routes and increase the connectivity and environment for
active transportation along the streets in Monona’s Lake Loop, potentially impacting the entire
Lake Loop around Lake Monona.

Figure 5: City of Monona main six corridors and needed improvements (Adapted from the 2016 Going For Silver
report)

Health Impact of Recommendations
Corridors and street quality improvement
Many studies have shown that pavement quality and the presence of debris on paths and
in lanes could influence bicycling decisions and safety. For example, the Transport for London
report (2004) showed that when a path in London was resurfaced, the number of cyclists
doubled. Similarly, one revealed preference (RP) survey found a correlation between their
overall rating of the quality of bicycle facilities with the frequency of bicycle commuting (Sener
et al., 2009).
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Separated and protected bicycle facilities
In Monona, cyclists often must ride next to traffic to travel to destinations in Monona or
to leave the city on a commute to the City of Madison. Cycle tracks, also called side paths, are
physically separated from motor vehicles lanes. One studied performed in Copenhagen,
Denmark, found a 20% increase in bicycle traffic and a 10% decrease in vehicle traffic after the
installation of new cycle tracks (Jensen et al., 2008). Similarly, in a study in London (Transport
for London, 2005) a two-way bike lane decreased the number of bicycling crashes and, in the
course of 3.5 years, an increase of 58% was seen in the number of cyclists (Transport for London
report, 2004).
Some RP studies have found that cyclists often go out of their way in order to use bike
lanes or paths (Dill, 2009; Dill and Gliebe, 2008; Howard and Burns, 2001; Krizek et al., 2007),
and several studies on before-and-after counts in North American cities and in London have
found that the installation of bike lanes increases the number of cyclists (City of San Francisco,
2004; City of Toronto, 2001; City of Vancouver, 1999; Sallaberry, 2000; San Francisco
Department of Parking and Traffic, 2001; Transport for London, 2004a). Similarly, one stated
preference (SP) study found that about 40% of cyclists would rather take a longer route where
there is a path than a shorter route that consists of a lane next to vehicle traffic (Shafizadeh and
Niemeier, 1997).
Traffic calming devices
Traffic calming devices include speed bumps, diverters, and traffic circles. These
discourage vehicles to accelerate. Studies have shown a doubling in bicycling rates in a small
town in Buxehude, Germany (Doldissen and Draeger, 1990), while the Commission of the
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European Communities (1989) reported a 50% increase in bicycle use in the Berlin-Moabit area
following the use of such devices (Commission of the European Communities, 1989).
City of Monona’s Complete Streets Policy
The Complete Streets policy theory is to direct community transportation planners and
engineers to routinely design and operate the entire right of way to enable safe access for all
users, regardless of age, ability, or mode of transportation. Specific policies and infrastructure
initiatives can be shaped to the community’s need and thus vary geographically, but the ultimate
goal is to make transport of all forms (active and inactive) accessible and safe for all users,
regardless of age or mobility. Potential efforts include adding sidewalks, adding marked
crosswalks, and increasing accessibility for wheelchair users (National Complete Streets
Coalition, 2017).
Pucher et al. (2010) indicates that the United States Congress has considered a federal
complete streets policy and that the number of projects built according to this principle is
growing. However, the report states that no studies on the impact of this concept on bicycling
levels are publicly available at this time (Pucher et al., 2010).
Lowering vehicles traffic speed limit to 20 miles per hour (mph)
Reducing vehicle speed limits is a form of traffic calming that has the potential to
increase bicycling in two ways. First, it helps increase the speed of bicycling relative to the speed
of driving. Second, it increases the safety of bicycling (Pucher et al., 2010). Sammer (1997)
demonstrated that reducing the speed limit to 20 mph in Graz, Austria, reduced bicyclist
accidents by 4%. Speed limits throughout the city of Berlin increased bicycling significantly
(Bauman et al., 2008).
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Road diets
The U.S. Department of Transportation (DoT) - Federal Highway Administration
(FHWA) (2016) estimated a reduction of vehicles crash in the range of 19% - 47%, as well as
that pedestrian crash risks are reduced when pedestrians crossed two- and three-lane roads,
compared to roads with four or more lanes. There are few to no studies reporting an increase in
active transportation due to “dieting” the roads.
Bike boxes
Also called advanced stop lines, bike boxes are marked areas at a signalized intersection
where cyclists stop and wait for a red light to turn green. They are usually in front of the motor
vehicle lane, and they are intended to make cyclists more visible to motor vehicles (Pucher et al.,
2010). One study performed in London stated that advanced stop lines did not have a significant
positive or negative effect on cyclist safety (Transport for London, 2005). However, three studies
that were based on surveys to cyclists indicated that the majority of respondents felt safer with
bike boxes (Newman, 2002; Rodgers, 2005; Wall et al., 2003). Conversely, one study found that
cyclists did not understand the purpose of the bike box intervention (Hunter, 2000).
6di. Policy Alternatives
Beyond the final engineering recommendations that are stated in the Going For Silver
report, we have included an analysis of additional options at the request of the client.
Adding Sidewalks
Studies have found that increasing one’s moderate daily exercise, by taking an additional
two or three 10-minute walking trips, could help reduce one’s energy imbalance by 100-165
kcal/day. This change in behavior could prevent average weight gain by about 1 kg per year (Hill
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et al. 2003; Wang et al. 2006). These trips could easily be accomplished by walking to a bus
stop, running errands, or getting groceries.
Low walkability encourages the use of vehicles, which increases the levels of driving and
vehicle emissions per person. On the other hand, walkable streets have the potential to reduce
per-capita vehicle use and levels of emissions (Frank and Engelke 2005; Frank, 2006). Lack of
sidewalks can make walking unsafe, while greater connectedness of streets encourages people to
incorporate walking to their daily routines (Frank et al. 2005; Moudon et al. 2007). Thus,
sidewalks present an opportunity for increasing the safety conditions and connectedness of one’s
built environment.
Improving infrastructure to recreational sites
Physical attributes of the built environment in the form of accessible destinations such as
parks and open spaces are characteristics that, along with connectivity, are associated with the
walking attributes of neighborhoods (Wood et al., 2010). Saelens et al. (2003) showed that the
Geographical Information Systems (GIS) determinants of planning that are relevant to walking
and cycling for active transportation include spatial features of the topography, land use,
infrastructure, and recreation and residence attributes. Parks are an example of a physical
environment that may be related to recreational physical activity and active transportation.
Several studies have found that the built environment attributes that include walkability
and parks availability are related to older adults’ physical activity (Frank et al., 2010a; Yen et al.,
2009; Hall and McAuley, 2010; Clarke and Nieuwenhuijsen, 2009; van Cauwenberg et al.,
2010). This may be because older adults tend to be more susceptible to the amenities of the built
environment as they prefer shorter walking distances, demand safer pedestrian facilities, and,
generally speaking, have more available time to travel to parks and spend there (Carlson et al.,
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2012). Similarly, Booth et al. (2000) found that older adults are more likely to be sufficiently
physically active if local facilities are available and accessible to them. Accessibility includes the
presence of parks and of safe walk-paths.
Grow et al. (2008) concluded that there is a strong correlation between children and
adolescents’ use of recreational sites for physical activity and active transport to the site. Youth
are more likely to go to the recreational site, such as a park, and be physically active if they have
the option to bike or walk to the site (Grow et al., 2008). This included indoor recreational sites
and open spaces, small and large public parks, basketball courts, walking/running and
playground public spaces. This means that if youth are not able to walk or bike to sites where
they can be physically active, they are being deprived of the dual benefit of commuting actively
to the site and being physically active at the site. In addition to proximity to the site, perceived
traffic and road safety and transport infrastructure, such as sidewalks and controlled
intersections, have been related to physical activity at individual sites for children (Davison and
Lawson, 2006).
Bicycle Sharing Programs
Bicycle sharing programs have shown increases in bicycle ridership when paired with
improvements in bicycling facilities. For example, studies in Europe show that following the
implementation of such programs, cycle mode share increased from 0.75% in 2005 to 1.76% in
2007 in Barcelona (Romero, 2008); from 1.0% in 2001 to 2.5% in 2007 in Paris (Nadal, 2007;
City of Paris, 2007); and from 0.5% in 1995 to 2% in 2006 with a 75% increase in bicycle counts
from 2005 to 2007 in Lyon (Bonnette, 2007; Velo'v, 2009). In London, users reported shifting
from driving (6%) and from transit (34%), while 23% said they would not have taken an extra
trip via active transport anyway (Noland and Ishaque, 2006). A study performed in London in
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2011-2012 found that cycle hire bicycles have shown fewer fatalities and injuries compared to
those expected, concluding that the health benefits from the or bike share program substantially
outweighed harms (Woodcock et al., 2011).
Stop signs at intersections
Grow et al. (2008) stated that pedestrian and bike facilities, including sidewalks, bike
lanes, and stops signs at intersections, create a more walkable and bikeable neighborhood.
Overall pedestrian infrastructure and traffic safety are linked to youth active transport to
recreational sites by facilitating access to the sites and promoting physical activity (Grow et al.
2008).
Conclusion
The scientific literature presented here has widely demonstrated that multiple engineering
interventions have the great potential to improve biking and walking in (sub)urban areas. This, in
turn, will increase the physical activity of its community members and give them the opportunity
to take advantage of the multiple health co-benefits.
6e. Equity
Though not one of the original E’s in the Going For Silver report, we have added this E
at the request of the client and due to the important role it plays in health. In order to fairly
implement the recommendations analyzed, it is essential to consider inequities that exist in
Monona already and inequities that could be created or exacerbated by initiatives if not properly
implemented. When encouraging more people to use active transport it is important to realize
that it is likely that a portion of the population will be more inclined to attend than other portions.
Additionally, it is important to acknowledge that throughout the entire U.S. there are many
health inequities based on factors such as race and income (CDC, 2013). One study of a mass
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cycling event in Manchester found that 92% of people that participated in their community event
were white and already active (Murphy, 2007). Therefore, programs such as this one that do not
reach a broad audience will not have as significant health impacts if the participants are those
that are already cycling regularly. This points out a crucial component to implementation, which
is that populations that would not normally consider cycling need to be directly targeted for
promotional efforts and equality of access to the event must also take priority. Without having
equal access and targeted promotion, the health benefits from such event will not be as great and
will contribute to health disparities within your community. A study that focused on bike-towork days found that social determinants were most predictive of participation and continued
cycling to work (Piatkowski, 2015). They found that more men, those with higher incomes,
smaller households, and younger populations were all more likely to participate in bike-to-work
days (Piatkowski, 2015). Therefore, events should take into consideration barriers that may
prevent women, families, and older individuals from participating in bicycling events and have
events specifically designed for these populations. While Monona is almost 94% white and
relatively well off, when you break down income by race there are significant income
inequalities, which have been shown to be linked to cycling rates (U.S. Census Bureau, 2015;
Piatkowski, 2015). Additionally, The Race to Equity report conducted in Dane County shows
that there are numerous health disparities between blacks and whites (Race to Equity, 2013). For
example, blacks are 3.2 times more likely to die from diabetes than whites in Dane County, a
disease that could be partially combated by increasing active transport (Race to Equity, 2013).
Therefore, Monona needs to be sure to target their own minority and low-income communities,
as the failure to do so could exacerbate demonstrated health disparities. A study that analyzed
approaches to lifestyle-changing campaigns found that the best way to create a more equitable
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campaign is to use communication methods between stakeholders, ensuring that all
demographics of the population are present in this process (Bouman, 2010). In addition, 19.6%
of Monona’s population was over the age of 65 in 2015 (U.S Census Bureau, 2015). Therefore,
there should be programs that specifically target the elderly and provide active transport
infrastructure that makes active transport easier for elders that may have physical impairments.
Including accessibility and promotion specifically for the aging population will have numerous
health benefits, increasing overall health for these populations are they progress through life and
aiding in decreasing health disparities that arise from activity levels in different age groups
(Alder, 2010; French, 2003).
7. Cost-Benefit Analysis for a Health Perspective
As should be evident from the analysis provided here, there are an overwhelming list of
beneficial health effects from increased bicycling and walking, whether it be as a form of active
commuting, physical activity, or leisure. And with the proper infrastructure and community
support, these benefits can be maximized while minimizing potential hazards. Needless to say,
an important factor in implementing such a project is the financial element. When evaluating the
cost of projects, especially those relating to health, if it often more useful to utilize a cost-benefit
framework. A cost-benefit analysis of the development of seamless walking and cycling track
networks in three Norwegian cities (Hokksund, Hamar and Trondheim) estimated that the
benefits of investments in cycle networks were 4-5 times the cost (Saelensminde, 2004). This
analysis took into account the benefits of reduced insecurity and improved fitness and the
reduced external costs (air and noise pollution) that accompany a change from travel by
motorized vehicle to cycling or walking (Saelensminde, 2004). A 2012 study conducted at the
University of Wisconsin-Madison found complementary results. By replacing 50% of short car
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trips, defined as less than 8km (5mi) roundtrip, with bicycle trips, substantial saving could be
achieved through avoided mortality and reduced healthcare costs due to improved air quality and
physical fitness (Grabow, 2012). In suburban Madison, individual savings were estimated at
$2,291 per cyclist per year. Community-wide, average savings were estimated to be $65 million
per year, along with 12 lives saved and 19,010 individuals benefiting from this change (Grabow,
2012).
Furthermore, for a cost-benefit analysis in terms positive and negative health impacts, a
literature review conducted by Johan de Hartog et al. (2010) analyzed studies from across the
globe that considered a wide range of health effects of bicycling. The researchers recognized the
beneficial health effects due to decreased air pollution emissions, decreased greenhouse gas
emissions, and increased physical activity of switching from travel by car to bicycle, along with
potential adverse health effects due to higher exposure to air pollution and the risk of injury
(Johan de Hartog et al., 2010). They concluded that, the estimated health benefits of cycling
were substantially larger than the health risks for individuals transitioning to transit via bicycle
(Johan de Hartog et al., 2010). A study done in King County Washington found that a 5%
increase in walkability was associated with a per capita 32.1% increase in time spent in
physically active travel, a 0.23-point reduction in body mass index, 6.5% fewer vehicle miles
traveled, 5.6% fewer grams of oxides of nitrogen (NOx) emitted, and 5.5% fewer grams of
volatile organic compounds (VOC) emitted (Frank et. al., 2006).
8. Barriers and Opportunities for Success
In addition to weighing the costs and benefits of bicycling intervention, we should also
consider the barriers that may make implementing our recommendations difficult. One barrier
may be getting over the initial hurdle of encouraging people to change their current lifestyles to
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incorporate active transport. One study found that the more walkable and bikeable a community
was, the easier it was to overcome difficulties with encouragement (Maibach, 2009). Therefore,
the more initiatives that Monona puts into place, the easier it will be to overcome this barrier.
Another barrier that was of concern to our client was potential push back from homeowners that
would not want sidewalks in front of their house or would not want removal of parking to build
bike lanes and sidewalks. Although these challenges will likely arise, a survey done in 2013 in
Monona indicates that many people do want to use active transport more, but the existing
infrastructure and policy do not make it possible to do so safely (City of Monona, 2013). Since
the data shows that the desire for a more active transport friendly city is great, this presents an
opportunity to successfully provide much needed services to your community. Lastly, the cost of
the project may be a barrier, especially to stakeholders, but as was previously discussed, the
benefits from increased health and decreased air pollution will far outweigh the costs in the long
term, making this intervention an opportunity to successfully reduce overall costs.
9. Recommendations
9a. Policy Priorities
Although policy is typically weighted as most influential under the hierarchy of controls,
the inclusion of residential survey results in this analysis demonstrates to us that Monona
currently lacks sufficient bicycle infrastructure to make an effort based in policy change effective
in safely increasing the bikeability of the city. Thus, we recommend that Monona make the E of
engineering their first priority. With the exception of the Complete Streets policy, whose effect
remains to be determined, and bike boxes, all recommendations had an overall positive health
impact, though to varying degrees. We recommend emphasis be placed on creating separate
walking and bicycle facilities, such as bike paths and sidewalks, as the potential increases in
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ridership and safety offered by this option are significant. While Monona currently has segments
of bike paths and sidewalks, the lack of connectivity between them—forcing bicyclists to merge
with motor vehicle traffic in between each fragment—has been expressed as a major barrier to
biking by the residents of Monona while also likely negatively impacting health and safety
(Castillo, 2016). Increasing the availability of space dedicated to pedestrian traffic, specifically
those indicated in Figure 5, and to connect the city’s current bike infrastructure, including the
lake loop as it is a highly traveled route, is likely to provide the greatest return in investment by
reducing barriers and having a positive impact on health. We also recommend a high priority not
be placed on bike boxes due to the mixed results of their impact.
Engineering efforts should then be supported by enforcement strategies as they are
critical to promoting both safe conditions and a perception of safety within the community.
Enforcement of policy should focus not only on the actions of motor vehicle drivers but also the
actions of bicyclists, ensuring that they too abide by appropriate regulations to maintain safety.
Doing so also requires proper educational efforts for bicyclists. A critical component of the
enforcement efforts will be the development of a Bicycle Advisory Committee, which will bring
law enforcement and community members together on the issue. This committee should be
formed before infrastructure improvement plans are finalized so the members can provide
additional insights and increase recognition of issues of equity.
While we place education and encouragement, jointly, as the third tier of our modified
hierarchy of controls, they are still essential components needed to increase active transport. We
have combined these E’s are interrelated and are likely to be most effective when utilized in
conjunction. Therefore, we recommend that the city of Monona initiate a long-term campaign
strategy to boost awareness and confidence in active transport after the recommended
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engineering efforts have been completed. This should include mass community encouragement
events as well as educational components implemented over the course of, at a minimum, 1 year.
A potential example for the city of Monona to follow would be the “Cycling Connecting
Communities” campaign that was implemented in Sydney Australia (Rissel, 2010). Over the
course of 24 months, this program used a combination of frequent and consistent, organized bike
rides, mass community events, cycling skill courses, distribution of bike path maps, and
advertisement in local media. This concerted effort resulted in increased cycling frequency,
physical activity levels, and social cohesion, which likely had significant impacts on health
(Rissel, 2010). Equity and the recognition of disparities must be taken into account throughout
each priority.
9b. Reporting and Communication Plan
Reporting the progress of the city’s efforts toward increasing active transport is a critical
step, both to prompt community awareness and maintain community involvement. We
recommend utilizing the Bicycle Advisory Committee as the means to share updates and
progress reports with the community. The Committee should meet monthly, providing detailed
meeting notes to be posted on the City of Monona website. The committee should also be tasked
with posting signage in high-visibility areas around the community, such as schools and parks, to
provide information regarding upcoming developments. This could include using lawn signage
placed along locations of upcoming paths to draw attention to them.
9c. Evaluation
Evaluation is the final critical step of this iterative process. To determine whether the
recommendations made here have their intended effect within the community, we suggest the
following evaluative steps be taken. Visual bike counters, installations that count the number of
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bicyclists that pass by, should be installed along bike paths to measure bicycling rates. Ideally,
these would be installed before initiation of infrastructure expansion efforts to obtain preimprovement data. Care should also be taken to place at least a quarter of these counters along
newly-developed paths or newly-connected areas. This quantitative data should be
complemented with survey data. Surveys should be conducted at both 6 months and 1 year post
completion of infrastructure improvement plans, providing opportunities to compare responses to
both 2013 and 2016 community survey data. These surveys also provide the opportunity to make
adjustments where possible or acknowledge any remaining issues. Surveys should also be
conducted both before and after educational/encouragement events to determine their impact and
make improvements. While a more costly option, better response rates are generally seen from
mail surveys as opposed to electronic surveys, thus the prior is recommended (Shannon, 2002).
If response rates are low or concern remains that they will be, incentives have been found to be
useful. Small monetary incentives (e.g. including $2 with each survey) have proven to be more
effective than coupon incentives or the promise of larger future incentives (e.g. $20 provided
after submission of the survey) (Dykema, 2012; James, 1992).
10. Conclusion
Given that Monona already has a base of bike infrastructure to build off of and
considerable community support for biking improvement efforts according to survey data, these
recommendations are made with the hope that they enable Monona to not only advance from a
bronze bikeability level to a silver level, but that they ensure the protection and maximization of
the community’s health while doing so. While initial investments will be required, we hope the
extensive scientific evidence presented here demonstrates that the health benefits and financial
returns exceed the costs. Beyond the factors central to this report, these recommendations are
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also likely to provide a broad range of long term benefits to the City of Monona. Improved
walkability and bikeability of the city has the potential to make it a more attractive destination to
residents of surrounding communities, especially bikers of Madison. This presents an
opportunity for increased tourism, an increased desire to live and/or work in Monona, and a
positive impact on the local economy. Overall, we believe the recommendations made here are
beneficial to both the active transport and health needs of the Monona community.
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