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Factorial validity of an abbreviated Neighborhood
Environment Walkability Scale for seniors in the
Nurses’ Health Study
Heather A Starnes1*, Meghan H McDonough2, Kosuke Tamura2, Peter James3, Francine Laden3,4

and Philip J Troped5
Abstract

Background: Using validated measures of individuals’ perceptions of their neighborhood built environment is
important for accurately estimating effects on physical activity. However, no studies to date have examined the
factorial validity of a measure of perceived neighborhood environment among older adults in the United States.
The purpose of this measurement study was to test the factorial validity of a version of the Abbreviated
Neighborhood Environment Walkability Scale (NEWS-A) modified for seniors in the Nurses’ Health Study (NHS).

Findings: A random sample of 2,920 female nurses (mean age = 73 ± 7 years) in the NHS cohort from California,
Massachusetts, and Pennsylvania completed a 36-item modified NEWS-A for seniors. Confirmatory factor analyses
were conducted to test measurement models for both the modified NEWS-A for seniors and the original NEWS-A.
Internal consistency within factors was examined using Cronbach’s alpha. The hypothesized 7-factor measurement
model was a poor fit for the modified NEWS-A for seniors. Overall, the best-fitting measurement model was the
original 6-factor solution to the NEWS-A. Factors were correlated and internally consistent.

Conclusions: This study provided support for the construct validity of the original NEWS-A for assessing perceptions of
neighborhood environments in older women in the United States.

Keywords: Environment, Measurement, Walking, Older adults
A growing body of built environment research has fo-
cused on associations between older adults’ perceptions
of their neighborhood environment and physical activity
[1-4]. However, data from a recent review of reviews un-
derscores a lack of consistent findings for any environ-
mental correlate of physical activity among older adults
[5]. The consistent use of measures across studies could
lead to firmer conclusions about the effects of environ-
mental variables on physical activity in older adult popula-
tions. The development, testing and use of valid measures
of individuals’ perceptions of their neighborhood environ-
ments are necessary in order to support inferences about
effects of the built environment on physical activity. A key
first step in the process of examining the construct validity
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of measures of perceptions is to examine their factorial
validity [6]. Factorial validity is a form of construct validity
that indicates whether constructs (i.e., factors) are unam-
biguously operationalized by the measured indicators [7].
Various measures of the perceived neighborhood en-

vironment have been used across different studies. One
commonly used measure of individuals’ perceptions of
their neighborhood environment is the Neighborhood
Environment Walkability Scale (NEWS) and its abbreviated
form (NEWS-A) [2-4,8-10]. These scales were designed to
assess multiple dimensions of the perceived suitability of
neighborhoods for walking with several Likert items per
sub-scale and are consistent with a conceptual framework
developed by Pikora and colleagues [11]. Results from two
studies conducted in the United States have supported the
factorial validity of NEWS-A among adults [9,10]. However,
no known studies to date have examined this issue in older
Ltd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
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U.S. adults. Other less commonly used measures in-
clude single dichotomous (yes/no) items and single
Likert items [1].
There may be important aspects of the neighborhood

environment with respect to walking for older adults,
which the commonly used NEWS and NEWS-A and less
commonly used single items may not measure. For ex-
ample, pedestrian and personal safety features of the
neighborhood environment (e.g., lighting, sidewalk and
crosswalk design, loitering teenagers, loose dogs, or ve-
hicles crossing sidewalks to exit driveways) may be par-
ticularly salient to older adults with conditions that have
impacted their balance, visual acuity, and physical reac-
tion time. Therefore, the purpose of this study was to
develop and test the factorial validity of a modified
NEWS-A for seniors in a sample of older women in the
United States.

Methods
Participants
Participants were selected from the Nurses’ Health Study
(NHS) cohort, which started in 1976 with 121,701 mar-
ried nurses aged 30 to 55 years living in 11 of the most
populous U.S. states [12]. NHS investigators originally
selected nurses because they anticipated that partici-
pants with a nursing education would be able to answer
health-related questions with accuracy and would be
likely to participate in a long-term study for several de-
cades. NHS participants complete an extensive question-
naire every two years. The total size of the NHS cohort
in 2008 in all U.S. states was 79,285 women, including
women from California (n = 8,561), Massachusetts (n =
6,685), and Pennsylvania (n = 13,255). In 2008, a supple-
mental questionnaire that included a modified NEWS-A
was mailed to a sample of 3,900 participants (4.92% of
the cohort) who were randomly selected from early re-
sponders to the 2008 NHS biennial questionnaire. Three
U.S. states, California, Massachusetts, and Pennsylvania,
were selected to gain regional diversity from the more
populous states in the Northeast and Western regions of
the United States. The survey response rate was 84% (n =
3,275). Respondents were excluded from the analysis if
any of the following conditions were met: 1) unable to
walk (n = 75); 2) lived at current residence less than nine
months of the year (n = 237); 3) lived at a different ad-
dress during the four weeks prior to completing the
supplemental survey (n = 26); 4) lived in an institutional
setting (n = 6); or 5) had missing data on living situation
(n = 13). Application of these criteria resulted in a final
analytic sample of 2,920 women.

Measures
In the biennial NHS questionnaire, participants reported
their birth date (used to calculate age at time of completion
of supplemental questionnaire), race (i.e., White, Black,
Asian, American Indian/Alaska Native, Native Hawaiian),
ethnicity (i.e., Hispanic, non-Hispanic), highest level of edu-
cation (i.e., registered nurse degree, bachelors, masters, doc-
toral), current living situation (i.e., with spouse, with family,
alone, nursing home, etc.), and walking limitations (i.e., yes/
no, limited walking a block or several blocks). In the 2008
supplemental questionnaire, participants reported length of
residence at current address (i.e., yes/no, lived at current
address during the past four weeks and yes/no, lived
9 months or more of the year at the current address).

Modified NEWS-a for seniors
The modified NEWS-A for seniors that was tested in this
study consisted of seven subscales with 36 items. The ori-
ginal six subscales (24 items) from the original NEWS-A
were included (i.e., access to destinations, street connectiv-
ity, infrastructure for walking, aesthetics, traffic safety, and
personal safety) [9]. Nine additional items from an unpub-
lished modified NEWS for seniors designed by the Senior
Neighborhood Quality of Life study investigators were in-
cluded to assess perceptions of personal safety, infrastruc-
ture for walking, and a seventh subscale of pedestrian
safety. Current study investigators designed three add-
itional items based on expert opinion (i.e., experts in
urban planning, public health, health geography, and phys-
ical activity promotion) to assess perceptions of street con-
nectivity and infrastructure for walking and biking. The
added scale and items were intended to fit with the con-
ceptual framework developed by Pikora and colleagues
[11]. See Appendix for the full list of survey items. Partici-
pants rated their responses to items on a 4-point Likert
scale (i.e., strongly disagree to strongly agree).

Statistical analysis
Frequency tables and logistic regression were used to
examine predictors of missing data for all items in the
modified NEWS-A. An a priori 7-factor solution to the
modified NEWS-A for seniors was tested using confirma-
tory factor analysis (CFA) based on a variance-covariance
matrix. CFA was also conducted for the six original sub-
scales in the original NEWS-A instrument [9]. We initially
tested the CFA models to determine whether they fit, i.e.,
a confirmatory approach. Where there was misfit, we re-
moved non-significant paths/factor loadings smaller than
|.30| and which made sense theoretically to remove to es-
timate the most plausible model based on the data.
Model fits were assessed by root mean square error of

approximation (RMSEA <0.06) [13], root mean square re-
sidual (RMSR <0.08) [13], comparative fit index (CFI >0.90)
[14], and non-normed fit index (NNFI >0.90) [14]. Factor
loadings were considered acceptable if they were greater
than or equal to |0.30| [7]. If the a priori model fit was un-
acceptable, models were re-specified based on a review of
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factor loadings, modification indices, and conceptual mean-
ingfulness. All analyses were conducted in 2012 using SAS
9.3 for UNIX.

Findings
Sample characteristics
Participants’ ages ranged from 61.5 to 88.4 years with
a mean of 73.0 ± 6.9 years. The participants were
mostly White (97.3%) and non-Hispanic (99.2%). The
majority (66.9%) had a registered nurse (RN) degree
only, 27.6% had a bachelor’s, master’s or doctoral de-
gree, and 5.5% were missing information on education.
Participants in California were slightly older than par-
ticipants in Massachusetts and Pennsylvania (75.6 years
vs. 71.8 and 71.6 years). A slightly lower percentage of
participants in California were Caucasian compared to
that in Massachusetts and Pennsylvania (93.1% vs. 99.8%
and 99.2%). Education levels were lowest in Pennsylvania
(76.3% had RN degree only), followed by Massachusetts
(68.3%), and California (56.5%). Participants were similar
in demographics (i.e., age, race, ethnicity, and education)
to the full cohort (data not shown).

Factorial validity of modified NEWS-a for seniors
Overall, less than 3% of the data at the case level in the
modified NEWS-A for seniors were missing. Results of
logistic regression analyses examining missing data points
in relation to age, race, ethnicity, and education suggested
there were no significant associations between demographic
characteristics and missing data (corrected α .01 for mul-
tiple tests). Therefore, confirmatory factor analyses were
conducted using full information maximum likelihood esti-
mation with data from the final analytic sample of 2,920
participants. Furthermore, confirmatory factor analyses
were tested using both full information maximum likeli-
hood and list-wise deletion for missing data. Results were
substantively similar; therefore, only models using full infor-
mation maximum likelihood are reported.
The hypothesized a priori 7-factor solution to the

modified NEWS-A for seniors did not adequately fit the
observed data (model A in Table 1). Factor loadings on
Table 1 Measurement model fit indices for confirmatory facto
NEWS-A among 2,920 NHS participants (aged 61–88 years) in

Measurement model χ2 df

A priori modified NEWS-A for seniorsa 8384.53 573

Final modified NEWS-A for seniorsb 2557.13 284

A priori original NEWS-Ac 2891.72 237

Final original NEWS-Ad 1313.07 137

Abbreviations: CFI comparative fit index, NNFI non-normed fit index, RMSEA root me
a7-factor solution, 36 items (24 original NEWS-A items and 12 additional items).
b6-factor solution, 26 items.
c6-factor solution, 24 items.
d6-factor solution, 19 items.
several items were less than |0.30| and several items had
large standardized residuals, particularly items in a hy-
pothesized infrastructure for walking/biking and pedes-
trian safety factors (data not shown). Model fit improved
by collapsing items from these two factors into an infra-
structure for walking factor and by the systematic removal
of items with non-significant factor loadings. The final
model for the modified NEWS-A for seniors was a 6-
factor, 26-item solution (model B in Table 1). Factor load-
ings for items in the final model are presented in Table 2.
Internal consistency estimates were high for five of the six
modified NEWS-A factors (α ≥ 0.75) and were lowest for
the street connectivity factor (α = 0.57) (Table 3). Moder-
ate correlations were observed between the modified
NEWS-A for seniors factors ‘access to destinations’, ‘street
connectivity’, and ‘infrastructure for walking’ (r = 0.44 –
0.56) and between ‘aesthetics’, ‘traffic safety’, and ‘personal
safety’ (r = 0.25 – 0.30) (Table 4, below the diagonal).

Factorial validity of original NEWS-A
The a priori 6-factor, 24-item solution to the original
NEWS-A was not a good fit (model C in Table 1). A final
6-factor, 19-item solution that demonstrated adequate fit
was achieved by removing five items (model D in Table 1).
Four of the five removed items were treated as single
items (i.e., not part of a NEWS-A factor) in previous stud-
ies [9,10] and assessed cul-de-sacs, parking in shopping
areas, hilly streets, and major barriers to walking. The
other item that was not included in the final solution
assessed the visibility of walkers and bikers from homes.
Significant factor loadings for the items in the final solu-
tion of the original NEWS-A are presented in Table 2.
Factors in the final models for the original and modified
NEWS-A had similar levels of internal consistency
(Table 3). The patterns of correlations between factors
were similar for the two instruments (Table 4).

Conclusions
The purpose of this measurement study was to test the
factorial validity of a modified NEWS-A for seniors in a
large sample of older women in the United States. This
r analyses of modified NEWS-A for seniors and original
California, Massachusetts, and Pennsylvania, 2008

CFI NNFI RMSEA RMSR

0.75 0.73 0.07 0.10

0.91 0.90 0.05 0.05

0.87 0.85 0.06 0.06

0.94 0.92 0.05 0.05

an square error of approximation, RMSR root mean square residual.



Table 2 Standardized factor loadings in the final models
of the modified NEWS-A for seniors and original NEWS-A
among NHS participants in California, Massachusetts, and
Pennsylvania, 2008

Factor and items
Modified Original

NEWS-A
for seniors

NEWS-A

Access to destinations factor

Stores within easy walking distance .81 .81

Many places within easy
walking distance

.81 .82

Easy to walk to a transit stop .65 .65

Street connectivity factor

Short distance between intersections .53 .52

Many alternative routes .61 .64

Straight streets, not curvy .51 N/A

Infrastructure for walking factor

Sidewalks on most streets .88 .92

Cars divide sidewalk and traffic .71 .71

Grass/dirt strip divides sidewalk
and traffic

.64 .64

Streets are well lit at night .55 .54

Crosswalks have beeps .31 N/A

Pedestrian signals give time to cross .51 N/A

Curb cuts or ramps .76 N/A

Aesthetics factor

Trees along the streets .41 .41

Interesting things to look at .79 .79

Attractive natural sights, views .86 .86

Attractive buildings, homes .68 .68

Traffic safety factor

Traffic makes it difficult to walk .81 .76

Traffic speed is usually slow .60 .64

Most drivers exceed the speed limit .57 .60

Safe to walk in or along street .62 N/A

Personal safety factor

High crime rate .78 .82

Crime makes it unsafe to walk
during day

.68 .66

Crime makes it unsafe to walk
during night

.77 .77

Unsafe alleys between buildings .55 N/A

Loitering teenagers make it
unsafe to walk

.63 N/A

Other items not in a factor

Few cul-de-sacs Not included Not included

Walkers and bikers easily seen Not included Not included

Parking is difficult in shopping areas Not included Not included

Hilly streets Not included Not included

Table 2 Standardized factor loadings in the final models
of the modified NEWS-A for seniors and original NEWS-A
among NHS participants in California, Massachusetts, and
Pennsylvania, 2008 (Continued)

Major barriers to walking Not included Not included

Bicycle lanes or trails Not included N/A

Islands in the middle of the road Not included N/A

Have to cross busy streets to
get to shops

Not included N/A

Cars crossing sidewalks Not included N/A

Stray or loose dogs Not included N/A

Not included: Item not included in the final measurement model.
N/A: Item found only in modified NEWS-A for seniors, not in original NEWS-A.
See Appendix for full item wording.
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paper may be the first to report on this aspect of validity
for a measure of perceived neighborhood environment
specifically in older U.S. adults. As more attention is de-
voted to examining associations between the built envir-
onment and physical activity among older adults, it is
important to evaluate and report on the psychometric
properties of the perceived environment measures used
with this population. The results of this study suggest
that the original NEWS-A has factorial validity for use
among older women in the U.S. and that our modified
NEWS-A for seniors did not add a salient dimension to the
measure. A finding of particular importance was that items
hypothesized to load on a new pedestrian safety factor were
complex and not distinct from items that loaded on the ori-
ginal infrastructure for walking factor. This underscores the
challenge of examining single aspects of environmental per-
ceptions. Pedestrian safety and infrastructure for walking
appear to be closely related concepts.
Few minor modifications to the original NEWS-A model

were required to achieve acceptable fit with the data. For
example, the removed item, “walkers and bikers on the
street in my neighborhood can be easily seen by people in
their homes” was hypothesized to load on the infrastructure
for walking factor. However, the factor loading was below
the threshold of 0.30. In previous studies of adults, this item
had acceptable loadings of 0.61 and 0.46 [9,10]. These
minor modifications made to the current NEWS-A model
need to be confirmed with future research in older adults.
The final 6-factor NEWS-A model that was supported

in this study was consistent with those reported in pre-
vious validation studies of NEWS-A among adults with
both high and low socioeconomic status in the U.S.
[9,10]. The current evidence suggests that the original
NEWS-A [9] can be used to assess perceptions of neigh-
borhood environment walkability among older women
with educational backgrounds greater or equivalent to a
registered nurse degree. All of the participants in the
current study were practicing nurses in 1976 and they



Table 3 Comparison of number of items, factor means,
and internal consistency for factors in the final models
of modified NEWS-A for seniors and original NEWS-A
among NHS participants in California, Massachusetts,
and Pennsylvania, 2008

Factor No. of items Mean (SD) α

Street connectivity - modified 3 2.68 (0.82) .57

Street connectivity 2 2.73 (0.91) .50

Infrastructure for walking - modified 7 2.15 (0.83) .81

Infrastructure for walking 4 2.36 (0.97) .78

Traffic safety - modified 4 2.86 (0.75) .75

Traffic safety 3 2.83 (0.77) .71

Personal safety - modified 5 3.72 (0.45) .81

Personal safety 3 3.64 (0.55) .79

Aestheticsa 4 3.28 (0.63) .77

Access to destinationsa 3 2.06 (0.97) .80
aSubscales are the same in the original NEWS-A and modified senior NEWS-A.
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may not represent diverse women in other careers or
with other employment histories.
Additionally, the results of this study may not generalize

to other regions of the United States. Previous studies
[9,10] were conducted in cities in the Northwestern region
and Eastern regions of the U.S. and the current study was
conducted in states in the Western and Northeastern re-
gions of the U.S. It is not clear whether the NEWS-A model
will generalize to older women living in the Southern and
Midwestern regions. Further research is needed to address
the generalizability of the NEWS-A measure in other re-
gions and settings.
Another limitation of this study is that the findings may

not be generalizable to women from diverse racial and eth-
nic groups or to older men. The majority of women in this
study were non-Hispanic White. It is unknown whether
the women in this study perceive their neighborhood walk-
ing environments in a similar manner as women with
more diverse racial/ethnic backgrounds, residing in other
Table 4 Pearson correlations for modified NEWS-A for
seniors and original NEWS-A factors among NHS
participants in California, Massachusetts, and
Pennsylvania, 2008

Factors L1 L2 L3 L4 L5 L6

Access to destinations (L1) 1.00 0.40 0.49 0.13 0.13 −0.15

Street connectivity (L2) 0.44 0.90 0.46 0.11 0.23 −0.11

Infrastructure for walking (L3) 0.56 0.51 0.94 0.09 0.20 −0.19

Aesthetics (L4) 0.13 0.06 0.11 1.00 0.26 0.23

Traffic safety (L5) 0.12 0.23 0.16 0.29 0.95 0.28

Personal safety (L6) −0.17 −0.16 −0.23 0.25 0.30 0.95

The diagonal (in bold font) contains correlations between modified for seniors
and original NEWS-A factors. Correlations among the modified NEWS-A for
seniors factors are below the diagonal. Correlations among the original
NEWS-A factors are above the diagonal.
U.S. states or regions, and with different education and
employment histories. It is assumed though that the con-
struct of walkability would be perceived similarly, but this
assumption of factorial invariance needs to be tested in fu-
ture research. Two notable strengths of this study are the
regional variability of the sample (i.e., older women from
two distinct U.S. regions) and the finding that a parsimoni-
ous walkability scale, the original NEWS-A, has factorial
validity for use among older women in three U.S. states. In
conclusion, the six subscales of the original NEWS-A ap-
pear valid for measurement of how older women perceive
their neighborhood walking environments.

Appendix
Items in the final model of the Modified NEWS-A for
Seniors.

1. Access to destinations factor

a. Stores are within easy walking distance of my

home.
b. There are many places to go within easy walking

distance of my home.
c. It is easy to walk to a transit stop (bus, train)

from my home.
2. Street connectivity factor

a. The distance between intersections in my
neighborhood is usually short (100 yards or less;
the length of a football field or less).

b. There are many alternative routes for getting
from place to place in my neighborhood. (I don’t
have to go the same way every time).

c. The streets in my neighborhood are straight. The
do not have many curves.

3. Infrastructure for walking factor
a. There are sidewalks on most of the streets in my

neighborhood.
b. Sidewalks are separated from road/traffic in my

neighborhood by parked cars.
c. There is a grass/dirt strip that separates the

streets from the sidewalks in my neighborhood.
d. My neighborhood streets are well lit at night.
e. The crosswalks in my neighborhood are designed

for people who don’t see well because they have
things like beeps that tell you when to cross.

f. Pedestrian signals in my neighborhood give me
enough time to cross the road.

g. There are curb cuts (ramps) that go from
sidewalk level to road level in my neighborhood
(for example, at the end of sidewalks).

4. Aesthetics factor
a. There are trees along the streets in my

neighborhood.
b. There are many interesting things to look at

while walking in my neighborhood.
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c. There are many attractive natural sights in my
neighborhood (such as landscaping, views).

d. There are attractive buildings/homes in my
neighborhood.

5. Traffic safety factor
a. There is so much traffic along streets in my

neighborhood that it makes it difficult or unpleasant
to walk.

b. The speed of traffic on most streets in my
neighborhood is usually slow (30 mph or less).

c. Most drivers exceed the posted speed limits
while driving in my neighborhood.

d. It is safe to walk in the street or along the side of
the street in my neighborhood.

6. Personal safety factor
a. There is a high crime rate in my neighborhood.
b. The crime rate in my neighborhood makes it

unsafe to go on walks during the day.
c. The crime rate in my neighborhood makes it

unsafe to go on walks at night.
d. There are alleys between buildings that make it

unsafe to walk in my neighborhood.
e. There are teenagers hanging out that make it

unsafe to walk in my neighborhood.
7. Other items not in factor

a. The streets in my neighborhood do not have
many cul-de-sacs (dead-end streets).

b. Walkers and bikers on the streets in my
neighborhood can be easily seen by people in
their homes.

c. Parking is difficult in local shopping areas.
d. The streets in my neighborhood are hilly,

making my neighborhood difficult to walk in.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
HS led the conception of this measurement study, carried out the statistical
analysis, and drafted the manuscript. MM contributed to the analysis plan,
interpretation of findings, and revising the manuscript. KT contributed to data
management, analysis, and revising the manuscript. PJ contributed to data
management, analysis, and revising the manuscript. FL acquired funding for the
study, facilitated interactions with Nurses’ Health Study staff, and contributed to
revising the manuscript. PT acquired study funding, initiated study conception and
design, supervised data collection and analysis, and contributed to writing the
manuscript. All authors have given final approval of the version to be published.

Acknowledgments
We acknowledge Margaret Audi (California Polytechnic State University) for her
assistance in preparing the manuscript for submission. We also acknowledge
Stephanie Orstad (Purdue University) for her assistance in reviewing the
literature on the environmental determinant of physical activity in older adults.
Funding for the Nurses’ Health Study and this sub-study was provided by the
National Cancer Institute, grants 521CA125078-2 and P01CA87969. Heather
Starnes' work was also supported by the Alfred P. Sloan Foundation American
Indian Graduate Program at Purdue University.

Author details
1California Polytechnic State University, 1 Grand Avenue, San Luis Obispo, CA
93407, USA. 2Purdue University, 800 W. Stadium Avenue, West Lafayette, IN
47907, USA. 3Harvard School of Public Health, 677 Huntington Avenue,
Boston, MA 02115, USA. 4Brigham and Women’s Hospital Channing
Laboratory, 181 Longwood Dr, Boston, MA 02115, USA. 5University
Massachusetts Boston, 100 Morrissey Boulevard, Boston, MA 02125, USA.

Received: 11 February 2014 Accepted: 1 October 2014

References
1. Michael Y, Beard T, Choi D, Farquhar S, Carlson N: Measuring the influence

of built neighborhood environments on walking in older adults. J Aging
Phys Act 2006, 14(3):302–312.

2. King D: Neighborhood and individual factors in activity in older adults:
results from the neighborhood and senior health study. J Aging Phys Act
2008, 16(2):144–170.

3. de Melo LL, Menec V, Porter MM, Ready AE: Personal factors, perceived
environment, and objectively measured walking in old age. J Aging Phys
Act 2010, 18(3):280–292.

4. Shigematsu R, Sallis JF, Conway TL, Saelens BE, Frank LD, Cain KL, Chapman JE,
King AC: Age differences in the relation of perceived neighborhood
environment to walking. Med Sci Sports Exerc 2009, 41(2):314–321.

5. Bauman A, Reis RS, Sallis JF, Wells JC, Loos RJ, Martin BW, Lancet Physical
Activity Series Working Group: Correlates of physical activity: why are
some people physically active and others not? Lancet 2012,
380(9838):258–271.

6. Dimitrov DM: Testing for factorial invariance in the context of construct
validation. Meas Eval Couns Dev 2010, 43(2):121–149.

7. Tabachnick BG, Fidell LS: Using Multivariate Statistics. 5th edition. Boston:
Pearson/Allyn & Bacon; 2007:980. xxviii.

8. Saelens BE, Sallis JF, Black JB, Chen D: Neighborhood-based differences in
physical activity: an environment scale evaluation. Am J Public Health
2003, 93(9):1552–1558.

9. Cerin E, Saelens BE, Sallis JF, Frank LD: Neighborhood Environment
Walkability Scale: validity and development of a short form. Med Sci
Sports Exerc 2006, 38(9):1682–1691.

10. Cerin E, Conway TL, Saelens BE, Frank LD, Sallis JF: Cross-validation of the
factorial structure of the Neighborhood Environment Walkability Scale
(NEWS) and its abbreviated form (NEWS-A). Int J Behav Nutr Phys Act 2009, 6:32.

11. Pikora T, Giles-Corti B, Bull F, Jamrozik K, Donovan R: Developing a
framework for assessment of the environmental determinants of walking
and cycling. Soc Sci Med 2003, 56(8):1693–1703.

12. Belanger CF, Hennekens CH, Rosner B, Speizer FE: The Nurses’ Health
Study. Am J Nurs 1978, 78(6):1039–1040.

13. Hu L, Bentler P: Cutoff criteria for fit indexes in covariance structure
analysis: conventional criteria versus new alternatives. Struct Equ
Modeling 1999, 6:1–55.

14. Bentler PM: Comparative fit indexes in structural models. Psychol Bull
1990, 107(2):238–246.

doi:10.1186/s12966-014-0126-8
Cite this article as: Starnes et al.: Factorial validity of an abbreviated
Neighborhood Environment Walkability Scale for seniors in the Nurses’
Health Study. International Journal of Behavioral Nutrition and Physical
Activity 2014 11:126.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Findings
	Conclusions

	Methods
	Participants
	Measures
	Modified NEWS-a for seniors
	Statistical analysis

	Findings
	Sample characteristics
	Factorial validity of modified NEWS-a for seniors
	Factorial validity of original NEWS-A

	Conclusions
	Appendix
	Competing interests
	Authors’ contributions
	Acknowledgments
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice




