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Scientific Review Statement
The indicators measured in this report were developed through a watershed-based approach that was
peer reviewed and adopted by the Puget Sound Partnership Leadership Council in 2015. The survey
design and sampling procedure were informed by meetings with Oregon State University survey
specialists and subsequently reviewed by Partnership staff and the Social Science Advisory Committee
prior to launch in 2018. Once data were tabulated, the Social Science Advisory Committee was again
consulted in the fall of 2018 about the appropriate scale of analyses and methods. The findings and data
display were discussed with the Partnership Science Panel in April 2019, but this report has not been peer
reviewed.

Funding Statement
Survey implementation and data tabulation were supported by the Puget Sound Partnership through
funds appropriated by the State of Washington State. Salaries and benefits for personnel to implement
the survey and run statistical analyses were funded by the Human Dimensions lab at Oregon State
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and the development of this report was funded by EPA NEP Science funds in a subaward to Oregon State
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This project has been funded wholly or in part by the United States Environmental Protection Agency
under assistant agreement PC-01J32201 to the Puget Sound Partnership. The contents of this document
do not necessarily reflect the views and policies of the Environmental Protection Agency, nor does mention
of trade names or commercial products constitute endorsement or recommendation for use.
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Summary of the Survey-Based Human Wellbeing Vital Signs

This report presents the first of a biennial
data collection process to monitor the
subjective human wellbeing vital signs
adopted by the Puget Sound Partnership.
Data were collected via a survey
(available on paper and online) to the
general population of the Puget Sound
Region.

The specific vital signs of Quality of Life and Healthy Human Population covered in this report
include: Good Governance of natural resources, Sound Stewardship, Sense of Place,
Cultural Practices, Outdoor Activity (recreation and work), and Local Foods.
A paper survey was mailed to a stratified random sample of Puget Sound residents, with an initial
sample of 9,000. Due to undeliverable addresses, the total sample reached was 8,261
individuals. The response rate was 29% for a total of 2,322+ individual responses (as of April
2019 we continue to receive completed surveys). Only 250 people chose to respond online.
Multivariate linear regressions showed that the amount of variance that demographics were
able to explain for each indicator varied from 1-10%.
Geography is able to provide more information about the indicators. We provide two types of
maps to visualize these differences, one based on hotspot analysis and the other a simple
representation of the average response by county.
More information about methods and the actual questionnaire can be found in the appendices.
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Demographic Co-variates collected
Eight demographic variables were asked to each respondent. These variables include:

Number of Years Lived in the Puget Sound
How long an individual has lived in the Puget Sound area
Sex
Whether respondents were male or female*
Area Lived In
If the respondent lives in an urban, suburban, or rural area
Education
How many years of education an individual has
Income
An individual’s annual household income
Race
Whether an individual identifies as white or any other race**
Age
The individuals age

*Three individuals in our survey identified as other. Due to the small number of individuals, tests of statistical
significance were not able to be completed for these individuals.
** Individuals were asked to choose any and all races they identified with. Due to a primarily white sample (over
80%), there were not enough individuals from other races to statistically identify differences in metrics of subjective
wellbeing.
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Vital Sign: Good Governance

Indicator: Good Governance Index

Respondents were asked to rate their agreement or disagreement with the following questions
about governance of natural resources on a seven-point scale from Strongly Agree to Strongly
Disagree (Figure 1).

Mean response is < ”neutral” perception of governance.

I have access to enough information regarding the
regulatory aspects of how natural resources are
managed in the Puget Sound
I have access to enough information regarding the
environmental consequences of how natural
resources are managed in the Puget Sound
I have access to enough information regarding the
social and economic consequences of how natural
resources are managed in the Puget Sound
I trust regional policymakers to protect Puget Sound’s
natural resources
I feel well represented by the leaders of Puget Sound
natural resource management processes
I have the freedom to make personal decisions about
how natural resources are managed on my property
I have plenty of opportunities to influence natural
resource decisions in the Puget Sound region if I want
to
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Strongly Agree

Agree

Somewhat Agree

Neutral

Somewhat Disagree

Disagree

Strongly Disagree

Don't Know

Figure 1. Percentages of respondents who answered in each category by question.

As agreement with governance questions goes up 
Number of years lived in the Puget Sound goes
down ¯
(p = 0.0012)
More likely to live in an urban area (p = 0.0274)

In a linear regression
model the demographic
variables explained 1.3%
of the variability in the
data.

Variables that were not significantly related to good governance in this model were: Sex, Income,
Race, Age, and Education.
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Vital Sign: Sound Stewardship

Indicator: Engagement in Stewardship Behaviors

Respondents were asked to identify the frequency of their participation in the following
stewardship behaviors relating to the environment on a five-point scale (Figure 2).

Mean response is ”occasional (once a month)” engagement in
stewardship.

Environmental behaviors that you believe are needed
by the community

Environmental behaviors that were personally
meaningful to you

Behaviors that you believe effectively benefitted the
environment
0%

20%

40%

60%

80%

100%

Frequently (Almost Every Day)

Regularly (Once a week)

Occasionally (Once a month)

Rarely (1-4 times a year)

Never

Don't Know

Figure 2. Percentages of respondents who answered in each category by question.

As participation in stewardship activities go up 
More likely to be female (p = 0.0006)
Years of education go up  (p = 0.0000)

In a linear regression
model the demographic
variables explained 4.0%
of the variability in the
data.

Variables that were not significantly related to stewardship behaviors in this model were: Years
lived in the Puget Sound, Area, Income, Race, and Age.
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Vital Sign: Outdoor Activity

Indicator: Nature-Based Work

Respondents were asked to whether they work in a nature-based job by answering yes or no to
the following question (Figure 3).
Does your work involve spending time in natural environments (e.g. commercial or charter fishing, farming,
forestry, habitat restoration, or outdoor-recreation jobs?

19%

Yes

No

81%

Figure 3. Percentage of individuals who answered yes and no.

The likelihood of the following variables changed if individuals answered yes:
More likely to be male (p = 0.0025)
More likely to live in a rural area (p = 0.0095)
More likely to have a lower income ¯ (p = 0.0001)

In a linear regression
model the demographic
variables explained 4.5%
of the variability in the
data.

More likely to be white (p = 0.0389)
More likely to be younger ¯ (p = 0.0080)

Variables that were not significantly related to nature-based work in this model were: Years lived
in the Puget Sound, and Education.
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Vital Sign: Outdoor Activity

Indicator: Nature-based Recreation ( Summer)

Respondents were asked to rate their frequency of participation in the following outdoor
activities on a six-point scale (Figure 6). Regression models were run for each activity.
Gardening/Yardwork
Non-Motorized Water
Sports
Motorized Boating
Picinc or BBQ
Hunting
Fishing
Camping (Car or Back
Country)
Using Unpaved Trails
Using Paved Paths or Trails
Motorized Trail Use
0%
20%
More than 20 days per month
5-10 days per month
Less than 1 day per month

40%

60%
80%
11-20 days per month
1-4 days per month
I do not engage in this activity

100%

Figure 6. Percentages of respondents who answered in each category by question.

Motorized Trail Use
As participation in motorized trail use goes up 
Years of education go down ¯ (p = 0.0018)
More likely to be younger ¯ (p = 0.0005)

In a linear regression
model the demographic
variables explained 6.4%
of the variability in the
data.
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Variables that were not significantly related to motorized trail use in this model were: Years
Lived in the Puget Sound, Sex, Area, Income, and Race.
Using Paved Paths
As participation in using paved paths goes up 
Number of years lived in the Puget Sound goes down ¯
(p = 0.0365)
More likely to be female (p = 0.024)
More likely to live in a rural area (p = 0.0038)
Years of education go up  (p = 0.0284)

In a linear regression
model the demographic
variables explained 7.5%
of the variability in the
data.

More likely to be white (p = 0.0123)
More likely to be younger ¯ (p = 0.0001)
Variables that were not significant in this model were: Area and Income.

Using Unpaved Trails
As participation in using unpaved trails goes up 
Number of years lived in the Puget Sound goes down ¯
(p = 0.0050)
More likely to live in a rural area (p = 0.0000)
Years of education go up  (p = 0.0072)

In a linear regression
model the demographic
variables explained 9.1%
of the variability in the
data.

More likely to be white (p = 0.0040)
More likely to be younger ¯ (p = 0.0000)
Variables that were not significant in this model were: Sex and Income.
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Camping
As participation in camping goes up 
More likely to live in a rural area (p = 0.0000)
More likely to be white (p = 0.0049)
More likely to be younger ¯ (p = 0.0000)

In a linear regression
model the demographic
variables explained 12.4%
of the variability in the
data.

Variables that were not significant in this model were: Years lived in the Puget Sound, Sex,
Education, and Income.
Fishing
As participation in fishing goes up 
Number of years lived in the Puget Sound goes up 
(p = 0.0003)
More likely to be male (p = 0.0000)
More likely to live in a rural area (p = 0.0000)
Years of education go down ¯ (p = 0.0000)

In a linear regression
model the demographic
variables explained 8.8%
of the variability in the
data.

More likely to have a higher income  (p = 0.0058)
More likely to be younger ¯ (p = 0.0000)
The only demographic variable not significant in this model was: Income.
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Hunting
As participation in hunting goes up 
More likely to be male (p = 0.0006)
More likely to live in a rural area (p = 0.0026)
Years of education go down ¯ (p = 0.0000)

In a linear regression
model the demographic
variables explained 4.3%
of the variability in the
data.

More likely to have a higher income  (p = 0.0050)
More likely to be younger ¯ (p = 0.0077)
Variables that were not significant in this model were: Years lived in the Puget Sound and Race.
Picnic or BBQ
As participation in Picnic or BBQ goes up 
Number of years lived in the Puget Sound goes up 
(p = 0.0448)
More likely to live in a rural area (p = 0.0000)

In a linear regression
model the demographic
variables explained 9.4%
of the variability in the
data.

Years of education go down ¯ (p = 0.0503)
More likely to be white (p = 0.0284)
More likely to be younger ¯ (p = 0.0000)
Variables that were not significant in this model were: Sex and Income.
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Motorized Boating
As participation in motorized boating goes up 
Number of years lived in the Puget Sound goes up 
(p = 0.0000)
More likely to be male (p = 0.0029)
More likely to live in a rural area (p = 0.0000)
More likely to have a higher income  (p = 0.0000)

In a linear regression
model the demographic
variables explained 8.5%
of the variability in the
data.

More likely to be white (p = 0.0309)
More likely to be younger ¯ (p = 0.0008)
The only demographic variable that was not significant in this model was: Education.
Non-Motorized Water Sport
As participation in non-motorized water sports goes up 
More likely to be female (p = 0.0005)
More likely to live in a rural area (p = 0.0000)
More likely to be white (p = 0.0056)

In a linear regression
model the demographic
variables explained 9.4%
of the variability in the
data.

More likely to be younger ¯ (p = 0.0000)
Variables that were not significant in this model were: Years lived in the Puget Sound, Education,
and Income.
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Gardening or Yardwork
As participation in gardening or yardwork goes up 
More likely to be female (p = 0.0386)
More likely to live in a rural area (p = 0.0000)
More likely to be white (p = 0.0013)

In a linear regression
model the demographic
variables explained 12.3%
of the variability in the
data.

More likely to be older  (p = 0.0159)
Variables that were not significantl in this model were: Years, Education, and Income.
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Vital Sign: Outdoor Activity

Indicator: Nature-based Recreation (Winter)

Respondents were asked to rate their frequency of participation in the following outdoor
activities on a six-point scale (Figure 7). Regression models were conducted for each activity.
Gardening/Yardwork
Skiing/Snowboarding or
Snowshoeing
Non-Motorized Water Sports
Motorized Boating
Picinc or BBQ
Hunting
Fishing
Camping (Car or Back Country)
Using Unpaved Trails
Using Paved Paths or Trails
Motorized Trail Use
0%

20%

More than 20 days per month
5-10 days per month
Less than 1 day per month

40%

60%

80%

100%

11-20 days per month
1-4 days per month
I do not engage in this activity

Figure 7. Percentages of respondents who answered in each category by question.

Motorized Trail Use
As participation in motorized trail use goes up 
More likely to live in a rural area (p = 0.0042)
Years of education go down ¯ (p = 0.0098)

In a linear regression
model the demographic
variables explained 4.6%
of the variability in the
data.

More likely to be younger ¯ (p = 0.0042)
Variables that were not significant in this model were: Years Lived in the Puget Sound, Sex,
Income, and Race.
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Using Paved Paths
As participation in using pave paths goes up 
Number of years lived in the Puget Sound goes up ¯
(p = 0.0299)
More likely to live in a rural area (p = 0.0469)
Years of education go up ¯ (p = 0.0002)

In a linear regression
model the demographic
variables explained 4.8%
of the variability in the
data.

More likely to be white (p = 0.0276)
More likely to be younger ¯ (p = 0.0430)
Variables that were not significant in this model were: Sex and Income.
Using Unpaved Paths
As participation in using unpaved paths goes up 
Number of years lived in the Puget Sound goes up ¯
(p = 0.0093)
More likely to live in a rural area (p = 0.0000)
Years of education go up ¯ (p = 0.0021)
More likely to be white (p = 0.0089)

In a linear regression
model the demographic
variables explained 5.0%
of the variability in the
data.

More likely to be younger ¯ (p = 0.0137)
Variables that were not significant in this model were: Sex and Income.
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Camping
As participation in camping goes up 
More likely to be male (p = 0.0318)
More likely to live in a rural area (p = 0.0000)

In a linear regression
model the demographic
variables explained 7% of
the variability in the data.

More likely to be white (p = 0.0442)
More likely to be younger ¯ (p = 0.0000)
Variables that were not significant in this model were: Years lived in the Puget Sound, Education,
and Income.

Fishing
As participation in fishing goes up 
Number of years lived in the Puget Sound goes up 
(p = 0.0167)
More likely to be male (p = 0.0000)
More likely to live in a rural area (p = 0.0000)
Years of education go down ¯ (p = 0.0000)

In a linear regression
model the demographic
variables explained 7.1%
of the variability in the
data.

More likely to have a higher income  (p = 0.0136)
More likely to be younger ¯ (p = 0.0015)
The only demographic variable that was not significant in this model was: Race.
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Hunting
As participation in hunting goes up 
Number of years lived in the Puget Sound goes up 
(p = 0.0134)
More likely to be male (p = 0.0000)
More likely to live in a rural area (p = 0.0000)
Years of education go down ¯ (p = 0.0000)

In a linear regression
model the demographic
variables explained 7.0 %
of the variability in the
data.

More likely to have a higher income  (p = 0.0163)
More likely to be younger ¯ (p = 0.0011)
The only demographic variable that was not significant in this model was: Race.
Picnic or BBQ
As participation in using unpaved paths goes up 
More likely to live in a rural area (p = 0.0000)
Years of education go down ¯ (p = 0.0015)
More likely to be younger ¯ (p = 0.0074)

In a linear regression
model the demographic
variables explained 3.9%
of the variability in the
data.

Variables that were not significant in this model were: Years lived in the Puget Sound, Sex,
Income, and Race.

17

Motorized Boating
As participation in motorized boating goes up 
Number of years lived in the Puget Sound goes up 
(p = 0.0169)
More likely to be male (p = 0.0004)
More likely to live in a rural area (p = 0.0000)
Years of education go down ¯ (p = 0.0464)

In a linear regression
model the demographic
variables explained 4.8%
of the variability in the
data.

More likely to have a higher income  (p = 0.0034)
More likely to be younger ¯ (p = 0.0045)
The only demographic variable that was not significant in this model was: Race.
Non-Motorized Water Sports
As participation in non-motorized sports goes up 
More likely to live in a rural area (p = 0.0000)
More likely to be younger ¯ (p = 0.0237)

In a linear regression
model the demographic
variables explained 3.6%
of the variability in the
data.

Variables that were not significant in this model were: Years lived in the Puget Sound, Sex,
Education, Income, and Race.
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Skiing/Snow Boarding or Snowshoeing
As participation in skiing/snowboarding or snowshoeing goes up

Years of education go up  (p = 0.0188)
More likely to have a higher income  (p = 0.0006)

In a linear regression
model the demographic
variables explained 6.9%
of the variability in the
data.

More likely to be younger ¯ (p = 0.0000)
Variables that were not significant in this model were: Years lived in the Puget Sound, Sex, Area,
and Race.
Gardening or Yard Work
As participation in gardening or yard work goes up 
More likely to live in a rural area (p = 0.0000)
More likely to be younger ¯ (p = 0.0000)

In a linear regression
model the demographic
variables explained 9.4%
of the variability in the
data.

Variables that were not significant in this model were: Years lived in the Puget Sound, Years, Sex,
Education, Income, and Race.
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Vital Sign: Cultural Wellbeing

Indicator: Participation in Cultural Practices

Respondents were asked to evaluate their participation in the following question about cultural
practices relating to the environment on a five-point scale (Figure 8). Mean response is
irrelavent for this indicator as we will be shifting from a frequency response option to a
meaningfulness response option. (some activities are meaningful, but only practiced once a year)
About how often did you participate in activities or traditions related to the environment that are important to your
family or community?

7%

Frequently (Almost Every Day)

14%

Regularly (Once a Week)

20%

Occasionally (Once a month)

31%

25%

Rarely (1-4 times a year)

Never

Figure 8. Percentages of respondents who answered in each category by question.

As participation in cultural practices goes up 
More likely to live in a rural area (p = 0.0011)

In a linear regression
model the demographic
variables explained 1.8%
of the variability in the
data.

Variables that were not significant in this model were: Years, Sex, Education, Income, Race, and
Age.
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Vital Sign: Local Foods

Indicator: Locally Harvested Foods Index

Respondents were asked to evaluate their frequency in hunting, harvesting, or collecting in the
following questions about local foods on a five-point scale (Figure 9).

Mean response is ”rarely” collect local foods.
Plants, Berries or Mushrooms

Waterfowl

Deer or Elk

Shellfish

Fish
0.0%

10.0%

20.0%

30.0%

40.0%

50.0%

60.0%

70.0%

80.0%

Frequently (More than 10 times a season)

Regularly (6-8 times a season)

Occasionally (3-5 times a season)

Rarely (1-2 times a season)

90.0% 100.0%

Never

Figure 9. Percentages of respondents who answered in each category by question.

As participation in hunting, harvesting, or collecting local foods goes up 
Number of years lived in the Puget Sound goes up 
(p = 0.0000)
More likely to be male (p = 0.0000)
More likely to live in a rural area (p = 0.0000)

In a linear regression
model the demographic
variables explained 9.5%
of the variability in the
data.

Years of education go down ¯ (p = 0.0289)
More likely to be younger ¯ (p = 0.0018)
Variables that were not significant in this model were: Income, and Race.
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Vital Sign: Sense of Place

Indicator: Psychological Wellbeing Index

Respondents were asked to rate their frequency of feeling inspiration or stress reduction with
the following questions about psychological wellbeing related to natural environments on a
seven-point scale (Figure 4).

Mean response is “regularly” experience wellbeing outdoors
In the past year, about how often has spending time in
the outdoors of the Puget Sound region helped you
reduce stress?

In the past year, about how often have you felt
inspiration when spending time in the outdoors of the
Puget Sound Region
0%
Frequently (Almost Every Day)
Rarely (1-4 times a year)

20%

40%

Regularly (Once a week)
Never

60%

80%

100%

Occasionally (Once a month)

Figure 4. Percentages of respondents who answered in each category by question.

As psychological wellbeing goes up 
Number of years lived in the Puget Sound goes down ¯
(p = 0.0097)
More likely to be female (p = 0.0001)
More likely to live in a rural area (p = 0.0000)
Years of education go up  (p = 0.0002)

In a linear regression
model the following
variables explained
7.3% of the variability
in the data.

More likely to be white (p = 0.0000)
Variables that were not significant in this model were: Income and Age.
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Vital Sign: Sense of Place

Indicator: Sense of Place Index

Respondents were asked to rate their agreement or disagreement with the following questions
about sense of place on a seven-point scale (Figure 5).

Mean response is ”somewhat agree” that Puget Sound uniquely
contributes to Sense of Place
I could be satisfied living in other places outside the
Puget Sound
I am mostly attached to parts of Puget Sound that are
nearest to me
Being able to engage in outdoor activities or cultural
practices is important to my connection to the…
Living in the Puget Sound region says a lot about who
I am
I feel responsible for taking care of Puget Sound’s
natural environment
I am proud to live in the Puget Sound region
I am very attached to the natural environment in the
Puget Sound region
0.0%
Strongly Agree

Agree

Somewhat Agree

Neutral

20.0%

40.0%

60.0%

Somewhat Disagree

Disagree

80.0%

100.0%

Strongly Disagree

Figure 5. Percentages of respondents who answered in each category by question.

As sense of place goes up 
Number of years lived in the Puget Sound goes up 
(p = 0.0210)
Years of education go up  (p = 0.0014)

In a linear regression
model the demographic
variables explained 4.4%
of the variability in the
data.

More likely to be white (p = 0.0000)
More likely to be younger ¯ (p = 0.0431)
Variables that were not significant in this model were: Area, Sex, and Income.
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Vital Sign: Sense of Place

Indicator: Life Satisfaction

Respondents were asked to evaluate their life satisfaction overall on a five-point scale (Figure
10).

0.0%

10.0%

Satisfied

20.0%

30.0%

Somewhat Satisfied

40.0%

50.0%

60.0%

Neither Satisfied nor Dissatisfied

70.0%

80.0%

90.0%

Somewhat Dissatisfied

100.0%

Dissatisfied

Figure 10. Percentages of respondents who answered in each category by question.

As participation in life satisfaction goes up 
Years of education go up  (p = 0.0200)

In a linear regression
model the demographic
variables explained 5.3%
of the variability in the
data.

More likely to have a higher income  (p = 0.0000)
More likely to be white (p = 0.0272)
More likely to be older  (p = 0.0328)

Variables that were not significant in this model were: Years lived in the Puget Sound, Sex, and
Area.
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Mapping Human Wellbeing Indicators
Around 75% of survey participants gave location information, which allowed mapping of human wellbeing
metrics across the Puget Sound. The map below shows the location of each individual respondent. Only
respondents within LIO boundaries were used for these analyses.

This section consists of the data visualized in two different types of maps. These should be interpreted in
tandem. The average metric maps show the observed response by county and the hotspot maps show the
relative responses compared to other respondents. Specifically,
1. Average Metric Characteristic Maps
•
•

Show average answers to questions by county
Use colors associated with actual questionnaire response items

2. Hot Spot Maps
•
•
•
•
•

Provide data of areas where responses are higher (hotspots) and lower (cold spots) compared to
nearby individuals and the region
Red points are hot spots, or ‘higher’ (more positive) answers than other individuals in the region
Blue points are cold spots, or ‘lower’ (less positive) answers than other individuals in the region
Grey means there is no clustering of data responses.
A hotspot (or coldspot) means that an individual rates items significantly higher (or lower) AND
others near them are significantly higher (or lower). For this study, ‘near’ was defined at the ESRI
default of about 14miles.

Vital Sign: Good Governance

Indicator: Good Governance Index
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Vital Sign: Sound Stewardship

Indicator: Engagement in Stewardship Behaviors
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Vital Sign: Outdoor Activity

Indicator: Nature-Based Work
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Vital Sign: Outdoor Activity

Indicator: Nature-based Recreation (Summer)

Due to minimal variation between summer and winter, we provide only summer maps
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Vital Sign: Cultural Wellbeing

Indicator: Participation in Cultural Practices
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Vital Sign: Local Foods

Indicator: Locally Harvested Foods Index
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Vital Sign: Sense of Place

Indicator: Psychological Wellbeing Index
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Vital Sign: Sense of Place

Indicator: Sense of Place Index
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Vital Sign: Sense of Place

Indicator: Life Satisfaction
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Appendices
Appendix 1. Methods
Survey Design
The survey was designed using questions from the instrument created by Kayla Cranston and Kelly Biedenweg
in June of 2017 for the Puget Sound Partnership. After consultation with the Survey Research Center at Oregon
State University, the Cranston et. al. instrument was determined to be too long to acquire a sufficient sample
size. In collaboration with the Puget Sound Partnership, the authors of this report reduced the number of
questions on the survey and made a number of other adjustments to the questions in an effort to reach a higher
number of responses.
An online version of the survey was also created by the authors in collaboration with the Puget Sound
Partnership using Qualtrics. The online version of the survey mirrored the paper instrument with the exception
that an additional prompt in the Sense of Place section (I feel connected to the Puget Sound) was accidentally
included in only the online version. Results from this prompt were excluded.
A ‘neutral’ category was included on the paper survey or the Good Governance section and not the online
version for the first 170 participants of the online survey. Additionally, the online version included the word
‘very’ before satisfied and dissatisfied in the question about life satisfaction. This was changed once realized by
reverting the online instrument to mirror the paper version. Those that did not have this option were flagged.
At the end of the online survey, individuals were asked if they would be willing to answer additional questions
that were eliminated from the paper survey for length. Skip logic was used so that individuals would only be
asked about experiences that they indicated they participated in from their answers to previous questions.
Survey Distribution
A sample of addresses was obtained from the Marketing Systems group in order to distribute the survey. The
Marketing Systems group uses a United States Postal System Database for their surveys. A total of 9,000
addresses were purchased. The sample purchased was clustered random sample. There were 750 records
purchased per county using four counties classified as urban (King, Kitsap, Pierce, Snohomish) and eight
counties classified as rural (Clallam, Island, Jefferson, Mason, San Juan, Skagit, Thurston, Whatcom).
When addresses were purchased, the following types of addresses were excluded:
-Drops – A drop is a single delivery point or receptacle that services multiple residences. Examples:
Boarding Houses, Fraternities, single door slot shared by two residences. In standard orders if client
includes Drops, there are two options. Have the Drop Unit in the sample once. OR, if a Drop Point is
randomly selected, we can expand the Drop Point to list out the address each time for each
address. Therefore, if Drops are selected the address can be included once, or get ALL the residences of
that Drop (which will include duplicate addresses).
-Seasonal – An address given mail only during a specific season (i.e. summer only residence).
-Vacant – Delivery points that have been unoccupied for 90 days or longer.
A total of 8,938 of the purchased addresses were used, the other 62 were determined to not be in Washington
state.
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The paper survey instrument was printed and distributed by BMS Technologies using a modified Tailored
Design Method.1 For this method, a postcard was delivered to all usable addresses notifying the recipient that
they would be receiving a survey packet. After the initial postcard, 36 individuals actively opted out voluntarily.
Additionally 677 of the addresses were determined to be ‘undeliverable.’
Packets were distributed to the remaining sample after 2 weeks with an introduction letter—that had an URL
included if participants would like to take the survey online—as well as the paper survey, a pre-paid return
envelope, and a $2 incentive. One week later, a second reminder postcard was sent that included the URL to the
online survey.
Data Analysis
Paper surveys were collected at Oregon State University. A database was created in Access to enter the paper
surveys. Three individuals entered the surveys into the database (one author and two undergraduates hired for
the work). Once all of the surveys were entered, they were exported to an Excel file and combined with the
answers from the online version.
Weights were created for the data based on age. Statistics for age brackets were taken from the 2010 census (the
most recent census data). A more recent database was not used (like the American Community Survey) because
there were not data for all of the sampled counties. Race was also considered when deciding to weight the data,
but was excluded because the census data asks for race in a way that is different from this survey, and the
weights were large enough with this addition that they were not statistically valid as a way to better represent
the true population based on our sample. Frequency statistics were calculated for each question on the survey
both with and without the weighted variables using Excel and SPSS. Frequencies do not reach 100% because
answers of ‘Don’t Know’ and those that left it blank were excluded from the total.
A Cronbach’s alpha reliability estimate was calculated to test our ability to create indices for good governance,
stewardship, psychological wellbeing, sense of place, and local foods with the results below. A score of 70% or
higher is considered a reliable index.
Good Governance
• These seven metrics have an 83% reliability. Removing any of the items decreases reliability.
Stewardship
• These three metrics have an 75%, and lowers if we remove any of them.
Sense of Place
• All eight items together gave 84%.
• If we remove locality and ability to live elsewhere, it increases to 88%
• Adding Psychological Wellbeing to the first six gets up to 88.3%
• Adding Psychological Wellbeing to all 8 gives us 86.4%
Psychological
• The two metrics have a 76% correlation.
Local Foods
• These 5 metrics have an 88% reliability
With this information, an index (the mean of all answers for each person) was created for each category above.

1

Don Dillman, Jolene Smyth, and Leah Christian, Internet, Phone, Mail, and Mixed-Mode Surveys - The Tailored Design Method,
Fourth (John Wiley & Sons, Inc., 2014).
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Response Rates
All returned surveys were used in the analysis minus 14 surveys that were technically started online, but no
answers were recorded. There were 36 individuals who called or e-mailed to voluntarily opt out of the survey,
and there were 677 undeliverable addresses from our initial sample of 9,000. Additionally, upon receiving the
sample of addresses from our sampling company (The Marketing Systems Group) it was determined that 62 of
the addresses were not in Washington state. These addresses were excluded before any mailing were sent out.
The total number of surveys recorded for this report was 2,322. This brings our response rate to 25.8% if we use
the 9,000 initial sample as our total sampling number. If the 677 undeliverable addresses are excluded as well as
the 62 outside of our sample area, the final response rate comes to 28%.
Limitations
All surveys are subject to limitation due to error. An error refers to the difference between the sample and the
true population. While the researchers did their best to limit errors, this survey is still subject to each type of
error. There are four common errors for surveys:
“1. Coverage Error occurs when the list from which sample members are drawn does not accurately
represent the population on the characteristic(s) one want to estimate with the survey data (whether a
voter preference, a demographic characteristic, or something else). A high quality sample survey
requires that every member of the population has a known, nonzero probability of being sampled,
meaning they have to be accurately represented on the list from which the sample will be drawn.
Coverage error is the difference between the estimate produced when the list is inaccurate and what
would have been produced with an accurate list.
2. Sampling Error is the difference between the estimate produced when only a sample of units on the
frame is surveyed and the estimate produced when every unit on the list is surveyed. Sampling error
exists anytime we decide to survey only some, rather than all, members of the sample frame.
3. Nonresponse Error is the difference between the estimate produced when only some of the sampled
units respond compared to when all of them respond. It occurs when those who do not respond are
different from those who do respond in a way that influences estimate.
4. Measurement Error is the difference between the estimate produced and the true value because
respondents gave inaccurate answers to survey questions. It occurs when respondents are unable or
unwilling to provide accurate answers which can be due to poor question design, survey mode effects,
interviewer and respondent behavior, or data collection mistakes.”2
Additionally, our data are limited to the sample collected. Our data do not accurately represent the true
population of the Puget Sound in terms of race, age and gender proportions. While our calculations attempt to
account for the misrepresentation of our sample by age through applying a weighting variable, this is still
constrained by available data on the true age proportions of the Puget Sound and the statistical limitations of
weights.

2

Dillman, Smyth, and Christian.

49

Appendix 2. Paper Survey

Puget Sound Human Wellbeing Survey
important questions to understand your experiences

A STUDY COMPLETED COOPERATIVELY BY:
326 East D Street
Tacoma, WA 98421

204 Hoveland Hall
2700 SW Campus Way
Corvallis, OR 97331

Thank you for participating in this survey of human wellbeing in the Puget Sound, funded by the Puget
Sound Partnership. It should take less than 10 minutes of your time. Please complete the brief survey and
return it to the researcher using the pre-paid envelope. Participation is voluntary, and your responses are
completely confidential.
If you have any questions about the survey, please contact Principal Investigator Kelly Biedenweg by email at Kelly.biedenweg@oregonstate.edu.
The results of this survey will be reported in the Puget Sound Partnership’s State of the Sound Report in
2019. Please visit the following website for more details: http://ww w.psp.wa.gov/vitalsigns/
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1.

How much do you agree or disagree with the following statements related to the Puget Sound Region?
Please check one box for each question:

Strongl
Somewha
Strongl
y
Disagre
Neutra Somewha Agre
t
y
Disagre
e
l
t Agree
e
Disagree
Agree
e

Statement

Don’t
Know

I have plenty of opportunities to
influence natural resource
decisions in the Puget Sound
region if I want to
I have the freedom to make
personal decisions about how
natural resources are managed on
my property
I feel well represented by the
leaders of Puget Sound natural
resource management processes
I trust regional policymakers to
protect Puget Sound’s natural
resources
I have access to enough
information regarding the social
and economic consequences of
how natural resources are
managed in the Puget Sound
I have access to enough
information regarding the
environmental consequences of
how natural resources are
managed in the Puget Sound
I have access to enough
information regarding the
regulatory aspects of how natural
resources are managed in the
Puget Sound

2.

In the past year, about how often did you engage in stewardship behaviors/activities that you believed
benefitted the environment? Please check one box for each question:
Behavior/Activity
Behaviors that you believe
effectively benefitted the
environment
Environmental behaviors
that were personally
meaningful to you
Environmental behaviors
that you believe are needed
by the community

Never

Rarely
(1-4 times a
year)

Occasionally
(Once a
month)

Regularly
(Once a
week)

Frequentl
y (Almost
every day)

Don’t
Know

3.

Does your work involve spending time in natural environments (e.g. commercial or charter fishing,
farming, forestry, habitat restoration, or outdoor-recreation jobs?
No

Yes
If Yes: About how many hours a week do you perform work that involves spending time in natural
environments?
Less than 5 hours/week
5-10 hours/week
11-20 hours/week
21-30 hours/week
More than 30 hours/week

4.

In the past year, about how often have you felt inspiration when spending time in the outdoors of the Puget Sound region?
Never
Rarely (1-4 times a year)
Occasionally (Once a month)
Regularly (Once a week)
Frequently (Almost every day)

5.

In the past year, about how often has spending time in the outdoors of the Puget Sound region helped you reduce stress?
Never
Rarely (1-4 times a year)
Occasionally Once a month)
Regularly (Once a week)
Frequently (Almost every day)

6.

How much do you agree or disagree with the following statements related to the Puget Sound Region?
Please check one box for each question:
Statement

Strongly
Somewhat Neutral Somewhat
Strongly Don’t
Disagree Disagree Disagree
Agree
Agree Agree
know

I am very attached to the
natural environment in the
Puget Sound region
I am proud to live in the Puget
Sound region
I feel responsible for taking
care of Puget Sound’s natural
environment
Living in the Puget Sound
region says a lot about who I
am
Being able to engage in
outdoor activities or cultural
practices is important to my
connection to the Puget Sound
I am mostly attached to parts
of Puget Sound that are
nearest to me
I could be satisfied living in
other places outside the Puget
Sound
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7.

About how many days per month on average did you participate in the following recreation activities in the Puget Sound region
this past summer (about June – September). Please check one box for each question:
I do not
More
Less than 1
engage in
1-4 days
5-10 days
11-20 days
than 20
Don’t
Outdoor Activity
day per
this
per month
per month
per month
days per
Know
month
activity
month
Motorized Trail Use (e.g. ATV or OHV
Riding)
Using Paved Paths or Trails for
Walking, Running, Biking
Using Unpaved Trails for Walking,
Running, Biking, Horseback, Hiking,
Backpacking
Camping (Car or Back Country)
Fishing
Hunting
Picnic or BBQ
Motorized Boating
Non-Motorized Water Sports (e.g.
Kayak, Surf, Sailing, Swimming,
Scuba)
Gardening or Yard Work

8.

About how many days per month on average did you participate in the following recreation activities in the Puget Sound region this
past winter (about November – February). Please check one box for each question:
I do not
More
Less than
engage in
1-4 days
5-10 days
11-20 days
than 20
Don’t
Outdoor Activity
1 day per
this
per month
per month
per month
days per
Know
month
activity
month
Motorized Trail Use (e.g. ATV or OHV
Riding)
Using Paved Paths or Trails for
Walking, Running, Biking
Using Unpaved Trails for Walking,
Running, Biking, Horseback, Hiking,
Backpacking
Camping (Car or Back Country)
Fishing
Hunting
Picnic or BBQ
Motorized Boating
Non-Motorized Water Sports (e.g.
Kayak, Surf, Sailing, Swimming)
Skiing/Snow Boarding or Snowshoeing
Gardening or Yard Work
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In this next question, we want to understand the extent of cultural and traditional practices in the Puget
Sound.
9. In the past year, about how often did you participate in activities or traditions related to the environment
that are important to your family or community?
Never
Rarely (1-4 times a year)
Occasionally (Once a month)
Regularly (Once a week)
Frequently (Almost every day)
Please share the activity(ies) or tradition(s) you’re thinking of:
_____________________________________________
10. In the past year, about how often did you hunt, harvest, gather, or forage for the following food in the

Puget Sound Region? Please check one box for each item:
Local Food

Never

Rarely (1-2 times a
season)

Occasionally (3-5
times a season)

Regularly (6-8
times a season)

Frequently (More
than 10 times a
season)

Don’t Know

Fish
Shellfish
Deer or Elk
Waterfowl
Plants,
Berries, or
Mushrooms
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11. In general, how satisfied or dissatisfied are you with your life overall?
Somewhat
Neither Satisfied nor
Somewhat
Dissatisfied
Dissatisfied
Dissatisfied
Satisfied

Satisfied

12. How many years have you lived in the Puget Sound? ______________
13. What is your sex?
Man
Woman
Other
14. Which of the following best describes the area you live in?
Rural
Suburban
Urban
15. Please circle the highest level of education you have completed.
Elementary and High School
1

2

3

4

5

6

7

8

9

10

11

12

College or
Technical School
13 14 15 16

16. What is your personal annual income?
Less than $10,000
$10,000-$24,999
$75,000-$99,999
$100,000-$149,999
$200,000

Graduate or Professional School
17

18

19

20

$25,000-$49,000
$150,000-$200,000

17. What is your race? Mark all that apply.
Black or African American
Native American or Native Alaskan
Pacific Islander
Asian
White
Hispanic or Latino

21

22

23

24+

$50,000-$74,999
Greater than

Native Hawaiian or Other
Other

18. Please list two cross streets near where you live:________________________________________
19. What is your age?
18-25
26-35
36-45
46-55
56-65
66-75
than 75

Greater

20. What is your zip code? _______________________

Thank you for completing this survey. If you have any additional thoughts on human
wellbeing in your area, please write them here on the back cover, as needed.

