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Background

Noise pollution has been linked to a variety of health conditions
in both occupational and community studies. Excess noise
levels are a well-recognized cause of hearing loss.1
Additionally, noise pollution has been linked to cognitive
deficits,2 sleep disturbance,3,4 hypertension,5 heart
disease,6 and diabetes.7 The health impacts of excess
noise in the environment may be especially deleterious
for children.8,9 While the mechanism linking noise to
health is not fully understood, the association may,
in part, be explained by stress responses.10,11 Noise
is not uniformly distributed in urban settings. Excess
noise pollution commonly occurs in predictable settings
(e.g., near traffic, industry or transportation systems) and
disproportionately impacts individuals living in these areas.
We chose noise pollution as a focus for this pilot study because
we believe that low income populations, like the one served by
the Seattle Indian Health Board, often must accept less desirable
housing conditions, including living in areas with excess noise. While
this pilot did not attempt to link noise pollution with residential areas
of interest, it was designed as a proof of concept for the feasibility of
future studies. Noise pollution is also an indicator that is easy to
measure and collect with mobile devices.

Purpose
The Urban Indian Health Institute (UIHI) set out to conduct a
pilot study evaluating the relationship between neighborhood
noise levels and other socioeconomic factors. In addition and
primarily, the UIHI wanted to evaluate community-based data
collection efforts and tools in order to make a recommendation
for use in other Urban Indian Health Organizations (UIHOs).

Methods
There were five stages in this project: preparation, recruitment, training, data collection and
analysis. During the preparation stage, project staff finalized the training method and manual as
well as the procedures for the next four stages. When these preparations were complete, we began
recruitment. There were seven total participants including staff from the SIHB administration and
clinic as well as the UIHI. The participants were selected to be representative of staff from other
UIHOs who would likely have limited experience with data collection and geographic information
systems (GIS). We scheduled training sessions around the participants’ schedules during working
hours. We conducted a mix of one-on-one and two-on-one trainings. During each session, the
trainer introduced the project, demonstrated the data collection workflow on an iPad and then
supervised participants’ efforts with their own trial data collection. The workflow consisted of using
an iPad to collect and export noise data, take a site picture, and collect and export location data.
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Figure 1. Average decibel reading at each data collection site and per capita
income of zip codes; yellow star indicates location of the Seattle Indian
Health Board; Seattle, WA; 2013

nature of this work, we did not
conduct extensive analysis
of the collected data. We
collected 17 total geospatial
data points spanning three
zip codes (Figure 1). The
average decibel reading was
65 decibels. In general, there
was little variation in average
noise levels by site, though
there was some correlation
between high-traffic sites
and high decibel readings
(Table 1). Six participants
completed
the
survey
following data collection. The
surveys revealed that overall,
participants were comfortable
with the experience and
enjoyed it. All participants that
completed a survey strongly
agreed that the training
session prepared them for
data collection in the field
(Table 2). About half of the
participants expressed that
they did not feel completely confident in their abilities to
collect data before heading out, but repetition seemed
to alleviate many of these concerns. Other favorable
aspects of the work noted by participants included
enjoying the work-related outdoor time, traveling to
sites and seeing the noise levels for some of the places
they visit frequently.

Decibel 10th is a free app that we used for collecting
noise data and GISPro is a paid app we used for
geographic data collection. Data collections were
scheduled around participants’ work schedules. Project
staff chose 11 sites that were within walking distance
of the UIHI and SIHB offices. We assigned these sites
to the participants and allowed them to choose an
additional site. Participants completed surveys after
they completed data collection. During the analysis
phase, decibel data were averaged for each site and
exported from the iPad to be analyzed with QGIS, free
desktop geographic analysis and mapping software.
In QGIS, the relationship between economic data and
noise data was shown geographically. Site data points
were color-coded to show different noise levels, and
zip codes were color-coded to match income levels.
We used Stata 13 for basic statistical analysis of other
socioeconomic indicators.

Conclusion
We recommend these products and tools to UIHOs
interested in completing a study that involves collecting
geographic data. Participants found the iPad apps
were easy to use and enjoyed participating in the data
collection process. Program staff found the data easy
to analyze and the QGIS software straightforward and
powerful. It is important to recognize that QGIS is not
completely free in that use requires a knowledge of
GIS and how to use complex mapping features. UIHOs
would either have to make an investment in a GIS
professional or the education of a current staff member
to manage a project with these tools.

Results
For the purposes of this pilot project, we considered
the process evaluation our primary outcome of interest
because we were most interested in producing a
recommendation about these products for UIHOs.
Given the proximity of the sites to each other and the pilot
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Table 1. Median decibel values by location and
economic variables; U.S. Census Bureau, American
Community Survey; 2007-2011

Table 2. Results of participant evaluation; statements scored 1 to 5, with 1 being strongly disagree
and 5 being strongly agree

Statement
The training session prepared me for
my individual data collection with the
iPad.
The noise app was easy to use.
The mapping app was easy to use.
I would do this activity again.

Future Directions
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1. Mapping of Medicaid enrollment sites to compare
with distribution of target enrollment population
2. Expanding on previous food source mapping
project completed by the UIHI (http://www.uihi.
org/wp-content/uploads/2012/03/NLM-SFRFinal-Report_2012-03-23.pdf) to include more
neighborhoods and public physical activity spaces
3. Mapping community health centers and their
services in proximity to the urban AI/AN population
4. Expanding noise mapping to a wider region with
more scientific data collection methodology (revise
and expand this pilot project)
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Contact Us
Please contact the Urban Indian Health Institute with your comments: info@uihi.org or 206-812-3030.
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