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Introduction 
Walking is a popular and commonly pro-
moted physical activity in public health and 
a recommended form of exercise for older 
adults (Bruce, Fries, & Hubert, 2008; Swartz, 
2008), i.e., elderly or seniors defi ned as a de-
mographic group by various agencies as 55, 
60, or 65 years and over. Most outdoor physi-
cal activity involves interaction between peo-
ple and the environment, which includes nat-
ural and physical (built) components. Built 
(physical) environment (BE) was defi ned by 
the National Institutes of Health (National 
Institute of Environmental Health Sciences 

[NIEHS], 2007) to encompass buildings, 
spaces, and products created or modifi ed by 
people such as homes, parks/recreation areas, 
business areas, and transportation systems. 
BE also relates to land use planning and other 
policies impacting communities. 

In general, BE may infl uence physical ac-
tivity by affecting the amount, type, and du-
ration of outdoor physical activity. Sidewalks 
have been viewed in larger urban areas such 
as Los Angeles (Ehrenfeucht & Loukaitou-
Sideris, 2007) in legal terms as public ways 
serving pedestrians for commercial, politi-
cal, and social activities. Limited empirical 

research in urban, lower-income, minor-
ity areas suggested neighborhood-level and 
street-level characteristics such as sidewalks 
and driveways with clearly marked turning 
bays can help improve walkability by reduc-
ing injury prevalence and severity (Clifton 
& Kreamer-Fults, 2007) or by increasing 
perceived safety (Zhu & Lee, 2008). There-
fore, increasing our understanding of envi-
ronmental infl uences on older adult physical 
activity and unintentional injuries outdoors 
due to falls, slips, trips, and so forth could 
lead to specifi c public health interventions to 
help increase amounts of daily physical activ-
ity with minimal risk. 

Seniors are an increasing percentage of 
the population in the U.S. and in the state 
of Georgia. Census estimates in 2005 showed 
the percentage of Georgians 65 and older at 
about 10%, and is expected to increase to 
about 16% by 2030 (U.S. Census Bureau, 
2005). DeKalb County was similar: seniors 
older than 65 represented approximately 8% 
of the population (DeKalb Board of Health, 
2005). Furthermore, the 65+ population 
in DeKalb County increased by about 15% 
between 1990 and 2000, and was expected 
to continue to increase (DeKalb Board of 
Health, 2005). 

Published population-based studies have 
described rates of physical activity versus 
inactivity among adults including seniors 
and demonstrated that physical activity im-
proved mental or physical health (Holtzer et 
al., 2007; Tanaka, 2009; van Uffelen, Chin, 
Hopman-Rock, & van Mechelen, 2008). 

Abst ract  The authors investigated built environment (BE) factors 

in urban neighborhoods in DeKalb County, Georgia. Each volunteering, con-

senting senior was placed into one of two groups: walking tours outside, then 

discussions (n = 37); and focus group discussions indoors about photographs 

of BE conditions potentially infl uencing mobility (n = 43). The authors sought 

to identify BE factors—both real and perceived by participating seniors—re-

lated to their ability to walk around senior wellness centers in a healthy and 

safe manner. The authors focused specifi cally on available literature and pilot 

study data for their concept of “safe senior zones” around senior wellness 

centers serving urban communities in this article. They also characterized 

their study population regarding sociodemographic variables and doctor-di-

agnosed chronic diseases, and types of walking aids reported used to help 

prevent falls. Their results can inform future applied practice and research 

on traffi c-related exposures and BE factors concerning seniors, and support 

policy and planning to benefi t community environmental public health.
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Regular exercise can reduce both the frequen-
cy and adverse consequences of falls among 
seniors by increasing strength, preserving 
bone density, and improving balance (Suzuki, 
Kim, Yoshida, & Ishizaki, 2004; Weerdesteyn 
et al., 2006). 

An emerging public health priority has been 
to study susceptible and vulnerable popula-
tions like seniors, since this large population 
cohort has distinct physical, mental, and cog-
nitive abilities and needs related to physical 
activity (Best & Hart, 2008). Concurrent ex-
posures to physical and chemical agents from 
outdoor pollution sources like traffic occur 
with potential health and safety risks. An in-
creasingly large body of research worldwide 
has focused on cardiovascular and respira-
tory health and promoting successful aging 
through provision of healthy outdoor environ-
ments (Hassing et al., 2009). Freeways and pri-
mary and secondary roads—with or without 
pedestrian-friendly features such as sidewalks, 
crosswalks, and traffic lights—represent key 
components of the BE in urban areas. Previous 
research on BE interventions and fall preven-
tion suggested mitigation of physical hazards 
for safe walking significantly helped to prevent 
falls both indoors and outdoors (Rask et al., 
2007; Tse, 2006). 

After excluding literature on disabled in-
dividuals, limited peer-reviewed English-
language research exists conducted in the 
U.S. and other major industrialized nations 
on potential relationships between various 
BE attributes and outdoor physical activity 
among seniors. Measures reported included 
qualitatively and quantitatively identified 
positive and negative influences of BE on 
physical activity among seniors over age 50. 
Tools used included qualitative surveys, ob-
jective measures of BE features, census data, 
and geographic measures. No published 
studies focused on community-based senior 
wellness centers. 

Safety from injury due to crime (inten-
tional), vehicular accidents (unintentional), 
and so forth was cited as an influential BE-
related factor affecting participation in and 
levels of physical activity by seniors. Fac-
tors related to decreased reported physical 
activity included perceived lack of safety 
including comparisons to actual crime rates 
(Li, Fisher, Brownson, & Bosworth, 2005; 
Suminski, Poston, Petosa, Stevens, & Kat-
zenmoyer, 2005; Wilcox, Bopp, Oberrecht, 

Kammermann, & McElmurray, 2003); pres-
ence of graffiti, vandalism, excessive trash, 
or litter (Balfour & Kaplan, 2002); and 
perceptions of poor walkability (King et 
al., 2003). In general, models of health be-
havior have stated that perceptions likely 
determine behavior more than objective 
measures. Another feature observed to in-
fluence physical activity positively among 
seniors was a higher objective number of ac-
tive people in a neighborhood, evidenced by 
a cross-sectional count of people vigorously 
engaging in active behaviors (Hoehner, 
Brennan Ramirez, Elliott, Handy, & Brown-
son, 2005). Interpersonal theories of health 
behavior and perceived safety in numbers 
generally support this finding. 

Several BE and community features related 
to physical activity among seniors included 
the following: 
•	 more quality sidewalks (Hoehner et al., 

2005; Lockett, Willis, & Edwards, 2005; 
Wilcox et al., 2003);  

•	 numbers of streets and intersections (Li et 
al., 2005); 

•	 increased household density (Leslie et al., 
2005; Li et al., 2005); 

•	 more diverse land use mix or use of public 
transportation (Hoehner et al., 2005; King 
et al., 2003, 2005; Li et al., 2005; Lockett et 
al., 2005; Michael, Beard, Choi, Farquhar, 
& Carlson, 2006; Michael, Green, & Far-
quhar, 2006; Suminski et al., 2005); 

•	 the era in which homes were built (King 
et al., 2005); 

•	 perceived neighborhood aesthetics 
(Hoehner et al., 2005; Lockett et al., 2005); 

•	 neighborhood socioeconomic status based 
on census data (King et al., 2005); 

•	 living near “green spaces” like parks and 
trails or other recreational areas indoors 
and outdoors (Hoehner et al., 2005; King 
et al., 2003; Li et al., 2005; Lockett et al., 
2005); and

•	 crosswalk markings and signals (Koepsell 
et al., 2002; Leden, Garder, & Johansson, 
2006), but with an increased likelihood of 
pedestrian accidents and injuries among 
older adults when crosswalks with clear 
markings or signals were present because 
they could give older adults a false sense 
of security. Data supported the idea of pro-
grammed timer signals at crosswalks. 
The overall purpose of our interdisciplin-

ary pilot study conducted during summer 

2006–summer 2007 was to discuss with se-
niors and document BE and related factors 
in multiple neighborhoods of a local com-
munity (DeKalb County, Georgia) served by 
Senior Connections neighborhood wellness 
centers (N = 5). We sought to identify real 
and perceived BE factors related to the ability 
to walk around senior wellness centers in a 
healthy and safe manner, i.e., factors poten-
tially limiting falls and other pedestrian ac-
cidents. Our article focuses on demographic, 
baseline health status and BE data collected 
by cross-sectional walk-through surveys and 
quantitative measures. 

Methods 
After completing university protocol review 
and informed consent processes, we con-
tacted center directors and staff to schedule 
three separate visits during February–June 
2007 for the walking tours, cross-sectional 
quantitative measures, and mobility/safety 
focus groups. While this article focuses on 
the third visit, we report relevant demo-
graphic and health data from the first two 
visits related to the target population (N = 
438 enrolled seniors). Observational data 
collected by a technician walk-through 
survey (TWT) and photos taken during 
the first two visits determined quantitative 
measurements attempted at the third visit. 
TWT data included descriptions of entranc-
es to and perimeters of centers, sidewalks, 
green space, routes to bus stops, intersec-
tions, curb cuts, and traffic. Center directors 
read information from member files while 
we recorded data in order to protect other 
confidential health information. We used a 
demographic data form to record, without 
individual-level identifiers, gender, race, 
birth year (for age), income, residence type, 
zip code, existence of caregivers, use and 
type of mobility aid, and occurrences and 
numbers of falls at centers over the previous 
12 months, i.e., 2006–2007. 

Five public study centers were used 
(Figure 1): North DeKalb (center 1); DeKalb-
Atlanta (center 2); South DeKalb (center 3); 
Scottdale (center 4); and Lithonia (center 5). 
Each senior center was visited between 9:00 
a.m. and 11:30 a.m., with extra time for techni-
cians to work outdoors between 11:30 a.m and 
2:00 p.m. 

Volunteers chose to go on walking tours 
(n = 37 seniors) or participate in indoor 
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focus groups (n = 43 seniors) of 5–8 in-
dividuals with project staff and standard-
ized questions (data not presented here; 
see Shendell et al., 2007). Each partici-
pant (n = 80) completed the first of two 
surveys in-person and self-reported any 
known physician-diagnosed co-morbidity 
or known adverse health behaviors includ-
ing asthma, diabetes, allergies, and current 
active smoking. Team members assisted 

participants who required help reading 
forms or writing answers. Demographic 
categories included zip code, age, gender, 
and race. Mobility data pertained to use of 
mobility aids (or verification an individual 
did not use any mobility aid) and specific 
aids used. Self-reported falls data included 
falls during the past year, location(s) where 
they occurred, and if reported falls result-
ed in injury requiring medical treatment.  

Walking tour participants also anony-
mously completed a second, 10-question 
survey that was printed on the back of the 
first seven-question survey upon returning 
indoors from the walking tours. Questions 
pertained to demographics and BE condi-
tions related to walking, mobility, and safe-
ty including potential traffic dangers and 
fall hazards. 

Quantitative measures were conducted 
subsequently. We measured distances walked 
between center entrances and nearby stores 
seniors desired to visit, bus and paratransit 
van stops, and sidewalks/walking routes used 
for fitness. Distances in feet were estimated 
by use of contractor measuring wheels. Two 
team members used different sized wheels, 
followed each other, and obtained matching 
or similar (within 0”–2” or 0’–0.1’) distances 
before data were recorded. For the two senior 
centers located on state/county highways, 
we assessed numbers and speeds of various 
types of vehicles in the primary road lane 
adjacent to a center’s main entrance. Vehicle 
speeds were measured by a standard police 
radar gun from a distance of 52' ± 6' (range 
46'–58'). Data were recorded in categories 
based on posted speed limits for each road 
and the typical 25 miles per hour speed limit 
proposed for schools and other susceptible 
and vulnerable populations. 

Databases were maintained in Excel for 
statistical analysis in SPSS 15. The main da-
tabase previously described, with data col-
lected March–April 2007, contained 438 cur-
rent active members across centers as of late 
spring 2007. Databases also were constructed 
for the two surveys conducted in June 2007 
(n = 80 and n = 37). 

Results 
Data presented in this article summarize the 
most important portions of our final report 
shared with local, county, regional (multi-
county), and state agencies. 

The demographic characteristics (Table 1), 
reported chronic disease–related health sta-
tus (Table 2), and mobility attributes (Ta-
bles 3–4) of our study subgroups suggested 
they were representative of the overall study 
population regarding age, gender, and race/
ethnicity. Overall, more African-Americans 
and women participated. Most participants 
were also lower-income individuals living 
in private homes with no caregiver present. 

Map Displaying Locations of the Senior Connections Neighborhood 
Wellness Centers in DeKalb County, Georgia, in relation to Each  
other and Freeways

FIGURE 1
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Summary Description of the Study Population, DeKalb County, Georgia

Variable  Subgroup Senior Connections Wellness Center (in Order of Date Visited) Number %

1 2 3 4 5

Number of participants, N 102 71 124 34 107 438 100.0

Age Mean 76.6 75 75.5 75.2 77 76.1 N/A

Min, Max 61, 91 58, 96 61, 96 60, 99 61, 95 58, 99 N/A

Race Asian 15 0 0 0 0 15 3.4

African-American 18 71 123 33 106 351 80.1

Caucasian 56 0 1 0 1 58 13.2

Other/mixed 3 0 0 0 0 3 0.7

Hispanic 9 0 0 0 0 9 2.1

Pacific Islander 1 0 0 1 0 2 0.5

Gender Male 18 13 22 1 13 67 15.3

Female 84 58 102 33 94 371 84.7

Annual income ($)a Average 13,661 9,966 11,126 14,526 10,945 11,675  N/A

Minimum 0 3,576 915 0 0 0  N/A

Maximum 64,800 25,000 38,000 83,304 27,897 83,304  N/A

N (n missing)b 73 (29) 64 (7) 106 (18) 31 (3) 90 (17) 364 (74)  N/A

Residence types Private home 59 63 105 30 93 354 80.8

Apartment 42 7 15 4 11 79 18.0

Hotel 1 0 0 0 0 1 0.2

Group home 0 1 0 0 3 4 0.9

Caregiver present Yes 5 13 35 7 63 123 28.1

No 97 58 89 27 44 315 71.9

Use of a mobility aid Yes 16 14 33 15 28 106 24.2

No 86 57 91 19 79 331 75.6

Wheelchair Yes 1 2 2 0 1 6 1.4

No 101 69 122 34 106 432 98.6

Scooter Yes 0 0 0 0 0 0 0.0

No 102 71 124 34 107 438 100.0

Cane Yes 11 8 28 9 19 75 17.1

No 91 63 96 25 88 363 82.9

Reported a fall (with or without 
injury) at or near (off-site) center 
while under their care in past year 
(2006–07)? 

Yes 1 0 0 0 6 7 1.6

No 101 71 124 34 101 431 98.4

If yes, # of falls None 101 71 124 34 101 431 98.4

1 1 0 0 0 5 6 1.4

2 0 0 0 0 1 1 0.2

a Please note zero may reflect no current job, vs. no savings, Social Security, etc.
b N is actual sample size, which does not add up across centers to 438 because some seniors did not report their income to Senior Connections. For this variable, this is then the  

denominator for %.

TABLE 1
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Overall, few falls and related injuries were 
reported during the previous 12 months (n 
= 7 total, 1–2 falls per person). Also, no dis-
abling injuries or deaths due to falls were 
reported. With respect to chronic diseases 
and potential co-morbidity, about one in 
eight people reported they had doctor-
diagnosed asthma and one in four people 
reported they had doctor-diagnosed dia-
betes. Every participant who self-reported 
1–4 co-morbid chronic diseases was fe-
male. Interestingly, across centers, nine of 
11 participants reporting doctor-diagnosed 
asthma, all the active smokers, and 12 of 13 
reporting allergies participated in the out-
door walking groups, but only nine of 23 
reporting doctor-diagnosed diabetes (type I 
or type II) did so. 

We specifically assessed, in a limited 
cross-sectional manner, motor vehicle traf-
fic counts and speeds relative to both the 
posted speed limits and a proposed 25 miles 
per hour (mph) “senior safety zone” concept 
on primary roadways adjacent to selected 
centers during times seniors would have ar-
rived in the morning or gone out into the 
community in the early afternoon (Table 5). 
These data suggested that for the two senior 
centers located on major primary roads—de-
fined as highways under county or state ju-
risdiction—most observed vehicles exceeded 
the proposed speed limit of a “senior safety 
zone” (25 mph) but not the posted speed lim-
its (35–45 mph). 

Discussion
The Centers for Disease Control and Preven-
tion (CDC), based on a population-based 
survey (Behavioral Risk Factor Surveillance 
Survey), estimated in 2006 about six million 
American seniors (about one in six people 
over age 65) fell at least once during the previ-
ous three months, including over 150,000 in 
the state of Georgia (Centers for Disease Con-
trol and Prevention [CDC], 2008). Of those 
who fell, about two million restricted their 
activity (physical activities of daily living) due 
to the reported fall (CDC, 2008). Also, women 
reported relatively more injuries due to the 
reported fall than men (CDC, 2008). In our 
study, about one in four participants reported 
they used a mobility aid, which might help ex-
plain the lower prevalence of falls and associ-
ated complications reported (n = 7, 1–2 falls 
per person over the previous 12 months). 

We recorded issues observed with the 
neighborhood walking routes covered during 
the third visits in June 2007. Routes assessed 
represented typical walks seniors wanted to 
take for daily physical activity or were essen-
tially required to take for access to available 
public transportation, food and retail stores, 
various services, and so forth. Overall, these 
observations, combined with our study’s cross-
sectional quantitative and qualitative data, 
suggested seniors in DeKalb County faced real 
and consistent traffic-related health risks due 
to numerous speeding vehicles and exposure 
to emissions (particles, chemicals, etc.). 

We also examined during this pilot study 
several factors related to environmental qual-
ity, which were identified when reviewing sec-
ondary data, i.e., agency reports (data not pre-
sented here; see Shendell et al., 2007). These 
included traffic and pedestrian-related (walk-
ers, bicyclists) injuries and fatalities as well as 
traffic counts on the major roads near these 
senior centers. Given our third visit was con-
ducted during the summer (ozone season) in 
Georgia, we also reviewed relevant data from 
government agency outdoor air quality moni-
toring stations. These data related to potential 
physical and chemical agents of exposure con-
cerning the primary concern seniors report-
ed—fast-moving traffic that hindered outdoor 
walking and posed health risks. Consequently, 
future larger studies on BE factors and human 
behavior regarding older adult physical activ-
ity in urban communities must incorporate 
cross-sectional, repeated measures of personal 
air or outdoor exposure to traffic-related air 
pollutants of concern for cardiovascular and 
respiratory health (Boothe & Shendell, 2007). 

With respect to this study’s self-reported 
chronic diseases and potential co-morbidity 
data, it should be noted these data likely un-
derreported the true prevalence of chronic 
diseases. This was likely due to under-diag-
nosis and other important conditions we did 
not assess such as chronic obstructive pul-
monary disease and cardiovascular health.

Strengths of our pilot study included com-
bining qualitative and quantitative data col-

Self-reported Chronic Disease Co-Morbidity Data among Seniors Participating in Focus Groups  
and Walkability tours 

Center # of 
Participants

# of Female 
Participants

# of Participants 
Diagnosed With Asthma 

by a Health Care  
Provider (%)a

# of Participants 
Diagnosed With Diabetes 

Type I or Type II  
(%)a,b

# of Current, Active 
Smokers Among 

Participants 
(%)a

# of Participants  
With Allergies  

(%)a

1 16 16 3 (18.8%) 3 (18.8%) 0 (0.00%) 6 (37.5%) 
2 30 15 3 (15.0%) 7 (35.0%) 1 (5.00%) 3 (15.0%) 
3 34 34 4 (11.7%) 7 (20.6%) 0 (0.00%) 0 (0.00%)
4 13 12 1 ( 7.7%) 6 (46.0%) 1 (7.80%) 4 (30.8%) 

Total 93 77 11 (11.8%) 23 (24.7%) 2 (2.2%) 13 (14.0%)

a The number in parentheses is the percentage calculated from the number of each category of surveyed diseases divided by the number of the participants at each center and multiplied  
by 100.

b Across the five Senior Connections Centers (of N = 438 as of late spring 2007), the following people were diagnosedwith Type I or Type II diabetes: 29 (center 1), 24 (center 2), 21 (center 3),  
9 (center 4), and 40 (center 5).

TABLE 2
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lected with low-cost, replicable field-based 
protocols at public community-based senior 
centers with the active involvement of se-
niors and city/county health department em-
ployees. Limitations of our study included 
the short-term and cross-sectional design, 
the lack of quantitative measures of traffic-
related air pollutant exposures during short 

walks and of clinical outcomes, and the study 
not being repeated in multiple seasons and in 
multiple weather conditions. 

Some identified BE barriers to physical ac-
tivity could be resolved through better trans-
portation and land use planning decisions. For 
example, relatively simple urban transporta-
tion planning interventions like traffic calm-

ing measures and lower speed limits within 
certain distances of senior centers could be 
implemented. This “senior safety zone” idea 
draws on the concept of a school zone for 
children or a hospital zone for patients. Es-
tablishing such zones could improve walking 
conditions by increasing physical separation 
of traffic from pedestrians and by slowing  

results of First Survey on Mobility/Walking, June 2007

Variable Senior Connections Wellness Center  
(in Order of Date Visited)

Participants 
Overall

1 2 3 4
n =13 n = 18 n = 36 n = 13 N = 80

Age Average age 76.1 71.8 73.4 72.3 73.3
Age range 68, 86 64, 93 59, 96 60, 83 59, 96

Gender Male 0 5 3 1 9
Female 13 13 33 12 71

Race/ethnicity African-American 6 16 26 12 60
Caucasian/white 6 0 4 1 11
Hispanic 1 1 1 0 3
Other/mixed 0 0 1 0 1
Native American/African-American 0 1 1 0 2
Not reported 0 0 3 0 3

I do not use any 
type of mobility aid. 

No mobility aid used (skipped next question) 10 9 24 9 52
Not reported (went to next question) 3 9 12 4 28

Do you use a 
mobility aid?

If yes, then: No 10 9 24 9 52
Yes 3 9 12 4 28

1. Cane Yes 2 7 11 1 21
No 11 10 25 12 58
Not reported 0 1 0 0 1

2. Walker Yes 1 1 3 3 8
No 12 17 33 10 72

3. Wheelchair Yes 0 0 1 0 1
No 13 18 35 13 79

4. Motorized scooter Yes 0 0 0 0 0
No 13 18 36 13 80

Reported a fall  
(with or without 
injury) in past 12 
months?

If yes, then: No 9 11 28 11 59
Yes 4 7 8 2 21

1. # of falls None in past year 9 11 29 11 60
1–3 times 4 6 6 2 18
4–6 times 0 1 1 0 2
More than 7 times 0 0 0 0 0

2. Where did these  
falls usually occur?

I did not have any falls. 9 11 27 11 58
At home 2 5 4 0 11
At the Sr. Cxns. Center 1 1 0 1 3
Outside while walking 0 0 1 1 2
At a store 0 0 1 0 1
Other/mixed 0 0 3 0 3
At home and at Sr. Cxns. 1 1 0 0 2

TABLE 3
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results of Mobility/Walking tour Group Second Survey, June 2007

Variable Subgroupa Senior Connections Wellness Center  
(in Order of Date Visited)

Number %b

1 2 3 4
Number of Participants  7 6 18 6 37 100.0
Age Average 71.7 69.1 68.4 71.6 69.5 N/A 

Minimum 68 64 59 64 59 N/A
Maximum 76 77 85 78 85 N/A 

Gender Male 0 2 3 0 5 13.5
Female 7 4 15 6 32 86.5

Race/ethnicity African-American 2 6 10 6 24 64.9
Caucasian/white 4 0 4 0 8 21.6
Hispanic 1 0 1 0 2 5.4
Native American/African-
American

0 0 1 0 1 2.7

Not reported 0 0 2 0 2 5.4
Did you have enough room to walk/be mobile 
outdoors today?

Yes 4 3 11 3 21 56.8
No, problems 3 3 3 3 12 32.4
Not reported 0 0 4 0 4 10.8

Were the sidewalks safe for you to be mobile  
on today?

Yes 2 3 11 3 19 51.4
No, some problems 2 2 2 2 8 21.6
No, serious problems 1 1 1 1 4 10.8
Not reported 2 0 4 0 6 16.2

How did the drivers you observed today behave? Driving safely 3 6 7 2 18 48.6
No, some problems 1 0 7 3 11 29.7
No, serious problems 0 0 1 1 2 5.4
Not reported 3 0 3 0 6 16.2

Was it easy to cross the street today? Yes 2 4 4 1 11 29.7
No, some problems 3 0 4 5 12 32.4
No, serious problems 1 0 4 0 5 13.5
Not applicable 0 1 4 0 5 13.5
Not reported 1 1 2 0 4 10.8

Was your walk with the group today pleasant? Yes 7 6 15 4 32 86.5
No 0 0 1 1 2 5.4
Some unpleasant things 0 0 0 1 1 2.7
Not reported 0 0 2 0 2 5.4

Could you cross at crosswalks safely? Yes 2 5 8 4 19 51.4
No 1 0 6 0 7 18.9
Not applicable 2 1 2 0 5 13.5
Not reported 2 0 2 2 6 16.2

Could you see AND be seen by drivers? Yes 3 6 12 4 25 67.6
No 0 0 3 0 3 8.1
Not applicable 1 0 0 0 1 2.7
Not reported 3 0 3 2 8 21.6

Were there sidewalks available on BOTH sides of 
the street?

Yes 4 6 16 1 27 73.0
No 1 0 0 5 6 16.2
Not applicable 1 0 0 0 1 2.7
Not reported 1 0 2 0 3 8.1

Did you have time to cross the street before the 
light changed?

Yes 2 4 6 3 15 40.5
No 1 0 6 0 7 18.9
Not applicable 2 2 4 1 9 24.3
Not reported 2 0 2 2 6 16.2

a Value “Not reported” meant not available, question not attempted by, and “N/A” meant not applicable as the subject did not cross the street, etc., on the day of the study.
b The denominator is 37 for age (not calculated) and gender, but for every other variable (questions asked) the denominator is the sum of people who actually answered this item 

(not “Not reported,” “N/A”).

TABLE 4
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traffic in areas frequented by seniors. Warner 
and Åberg (2008) have suggested a driver’s in-
tent to exceed speed limits was related to three 
direct measures including perceived behav-
ioral control. Other research has documented 
how the increasing prevalence of driver and 
pedestrian distractions, such as cell phone 
use, has reduced situation awareness and ob-
ject identification (Nasar, Hecht, & Wener, 
2008). These findings collectively suggested 
clearly posted speed limits and monitoring/
enforcement of emerging cell-phone-use bans 
would have a positive influence on older adult 
pedestrians. Other recent research suggested 
adults can separately weigh perceived danger 
and fear related to both the distance and the 
speed of an oncoming vehicle (Rosenbloom, 
Nemrodov, Eliyahu, & Eldror, 2008). Thus, 
reduced vehicular speed could allow seniors 
more reaction time to avoid accidental injury 
due to exposure from local traffic at both traf-
fic intersections and midblock when no cross-
walks or signal timers currently exist (Fried-
man, Hedeker, & Richter, 2009; Lassarre, Pa-
padimitriou, Yannis, & Golias, 2007). 

Conclusion and 
Recommendations 
It is important to understand how to im-
prove the built environment (BE) to promote 
increased physical activity and positively 
influence the health and safety of seniors, a 
growing percentage of the U.S. population. 
Our initial field study suggests that real and 
perceived BE barriers to elderly physical ac-

tivity and health exist and are amenable to 
mitigation through policy action. We identi-
fied BE attributes related to traffic—a source 
of potential outdoor air pollutant exposures 
with known adverse cardiovascular and re-
spiratory health outcomes and of increased 
risk of potential physical unintentional in-
juries—as the primary factor impeding out-
door activity for seniors. We recommend 
policy makers work to limit traffic and re-
lated environmental exposures in locations 
in urban areas with frequent pedestrian 
use. Overcoming barriers to active living 
will require innovative problem solving via 
community collaboration with local police 
departments, health departments, and parks 
and recreation staff. The creation of “senior 
safety zones” to mitigate hazards on fre-
quently used walking routes represents one 
such solution. 

We also recommend more applied, commu-
nity-based field research by interdisciplinary 
teams and environmental health profession-
als (Heishman & Dannenberg, 2008; Pon-
der & Dannenberg, 2008) on BE factors and 
traffic-related health and safety exposures, 
both chemical and physical, related to senior 
health and safety. The increased evidence gen-
erated would help to clarify various important 
issues and reduce uncertainty. A larger, more 
sophisticated compendium of quantitative and 
qualitative health and environmental data, in-
cluding from pre- and postintervention evalu-
ations, will help inform policy makers, local 
planners, and developers of future commu-

nity centers, housing, and other initiatives like 
“green spaces.” Initiatives to facilitate and en-
courage safe physical activity could substan-
tially reduce the incidence, prevalence, and 
severity of fall-related injuries among seniors 
and would benefit seniors as well as their fami-
lies, caregivers, and communities.  
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Short-term, Cross-Sectional traffic Count and Vehicle Speed Data* 

Date Center Time  
of Daya

# of Cars, 
SUVs,  

Pick-Up 
Trucks 

# That Pass 
Checkpoint 

Above 
Posted 

Speed Limit

# That Pass 
Checkpoint 

Above  
25 mph

# of Large 
Trucks 
(Diesel)

# That Pass 
Checkpoint 

Above 
Posted 

Speed Limit

# That Pass 
Checkpoint 

Above  
25 mph

# of Buses 
(Natural  
Gas or 
Diesel) 

# That Pass  
Checkpoint 

Above 
Posted 

Speed Limit

# That 
Pass Speed 
Checkpoint 

Above  
25 mph

6/6/07 3b 11:48 a.m.– 
12:08 p.m.

203 10 (5%) 64 (32%) 9 0 (0%) 5 (56%) 5 0 (0%) 4 (80%)

6/12/07 1c 9:45–10:15 
a.m.

183 23 (13%) 135 (74%) 15 1 (7%) 10(67%) 0 0 (0%) 0 (0%)

* In lanes on side of road passing near front (main) entrance of selected DeKalb County, Georgia, Senior Connections wellness centers.
a “Time of day” equals ~0.33–0.5 hr around time seniors arrive at centers, i.e., activities or lunch started/ended +/- 15–30 min. Initial estimates were 8:30–9:30 a.m.,  

11:30 a.m.–12:30 p.m., and 1:00–2:00 p.m.
b Posted speed limit: 45 mph, relevant to cross-sectional field traffic count on road segment on Candler Rd. adjacent to front of this center. 
c Posted speed limit: 35 mph, relevant to cross-sectional field traffic count on road segment on Candler Rd. adjacent to front of this center. 

TABLE 5
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