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OBJECTIVE — The objective of the present study was to analyze the association between
neighborhood deprivation and self-reported disability in a community sample of people with
type 2 diabetes.

RESEARCH DESIGN AND METHODS — Random digit dialing was used to select a
sample of adults with self-reported diabetes aged 1880 years in Quebec, Canada. Health status
was assessed by the World Health Organization Disability Assessment Schedule II. Material and
social deprivation was measured using the Pampalon index, which is based on the Canadian
Census. Potential risk factors for disability included sociodemographic characteristics, socioeco-
nomic status, social support, lifestyle-related factors (smoking, physical activity, and BMI), health
care—related problems, duration of diabetes, insulin use, and diabetes-specific complications.

RESULTS — There was a strong association between disability and material and social depri-
vation in our sample (n = 1,439): participants living in advantaged neighborhoods had lower
levels of disability than participants living in disadvantaged neighborhoods. The means * SD
disability scores for men were 7.8 £ 11.8,12.0 = 11.8,and 18.1 £ 19.4 for low, medium, and
high deprivation areas, respectively (P < 0.001). The disability scores for women were 13.4 *
12.4,14.8 = 15.9,and 18.9 = 16.2 for low, medium, and high deprivation areas, respectively
(P < 0.01). Neighborhood deprivation was associated with disability even after controlling for
education, household income, sociodemographic characteristics, race, lifestyle-related behav-
iors, social support, diabetes-related variables, and health care access problems.

CONCLUSIONS — The inclusion of neighborhood characteristics might be an important
step in the identification and interpretation of risk factors for disability in diabetes.
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oth cross-sectional and longitudinal ~ factors have been identified in the de-

studies have shown that type 2 dia-

betes is associated with a higher
prevalence of disability. Because the prev-
alence of diabetes is increasing, an under-
standing of risk factors contributing to
disability in people with diabetes has
important clinical implications with re-
spect to prevention strategies. Multiple

velopment of disability in type 2 dia-
betic patients, including microvascular
and macrovascular complications, treat-
ment burden, and social-, economic-,
and lifestyle-related factors (1). Neigh-
borhood characteristics might be an
additional risk factor for disability in
diabetes.
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Interest in the effects of neighbor-
hood or local area social characteristics on
health has increased in recent years due to
increased attention in the social determi-
nants of health (2). There is emerging ev-
idence that health is a function of both
individual characteristics as well as a
neighborhood’s aspects. Social function-
ing, for example, is not only determined
by diseases but also has a developmental
history and other sociocultural determi-
nants. A review of 25 studies found a sig-
nificant association between at least one
measure of social environment and a
health outcome after adjusting for indi-
vidual-level socioeconomic status in
nearly all of the studies (3). Residents of
disadvantaged neighborhoods had a
threefold risk of coronary heart disease
incidence compared with residents of ad-
vantaged neighborhoods, even after con-
trolling for personal income, education,
and occupation (4). Further, an area’s so-
cioeconomic status makes a substantial
contribution to mortality (5).

Ecological factors are regarded as im-
portant determinants of the health and
disease status of a population (6). The
neighborhoods in which people live may
influence health through mechanisms
such as the following: increased preva-
lence of health risk behaviors like smok-
ing, physical inactivity, and poor diets
(7); increased prevalence of stress and
lack of social support (8); and individual
health beliefs that relate to community
norms or to social support from members
of personal networks embedded within
local communities (9). These shared
neighborhood characteristics might influ-
ence health in addition to the impact of
individual characteristics.

Few studies have explored the effects
of neighborhood context on health in
adults with type 2 diabetes. Insulin resis-
tance has been negatively associated with
suitable residential environments for
physical activity and for purchasing
healthy foods (10), whereas area depriva-
tion was found to be positively related to
diabetes incidence (11). Roux et al. (12)
reported an association between neigh-
borhood characteristics and insulin resis-
tance syndrome after controlling for
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personal income and education in the
Coronary Artery Risk Development in
Young Adults (CARDIA) Study.

To our knowledge, no previous study
has examined the association between
neighborhood characteristics and disabil-
ity in a representative community sample
of people with diabetes. The objectives of
this study were to 1) determine whether
there was an association between neigh-
borhood deprivation and self-reported
disability in a community sample of peo-
ple with type 2 diabetes and 2) to ascer-
tain whether this association remained
after accounting for education, income,
sociodemographic characteristics, life-
style-related behaviors, social support,
duration of diabetes, insulin treatment,
diabetes-specific complications, and
health care access problems.

RESEARCH DESIGN AND

METHODS — This study is based on
findings from the Montreal Diabetes
Health and Well-Being Study, a random
digit—dialed telephone survey of the non-
institutionalized adult population in
Quebec, Canada. Participants were re-
cruited by a recognized polling firm (Bu-
reau d’Intervieweurs Professionnels,
Montreal, Quebec, Canada) between Jan-
uary 2008 and April 2008 through ran-
dom selection of phone numbers. The
sampling frame consisted of all house-
holds with a listed telephone number
in Quebec, Canada. Interviews were
conducted in English and French by
trained professional interviewers using
a computer-assisted telephone interview
system (86,486 phone calls were made,
62,439 people were reached, 54,930 peo-
ple accepted to be interviewed, 3,221
people were eligible for the interview, and
2,003 people completed the interview).
There were three eligibility criteria: 1)
having been diagnosed as having diabetes
by a physician, 2) being aged 18-80
years, and 3) being able to respond in ei-
ther French or English. If eligible, an adult
in each household with the birthday clos-
est to the interview date was selected. Up
to six attempts were made to conduct the
interview on different days and at differ-
ent times of the day. Once a randomly
selected individual at a given residential
telephone number was identified, up to
five attempts were made to contact that
individual to complete the survey. Tele-
phone monitoring occurred throughout
data collection. The average length of the
interview was 30 min. A total of 2,003
participants were interviewed, with the

response rate among those eligible being
62%. The protocol was approved by the
Research Ethics Committee of the Doug-
las Mental Health University Institute,
McGill University, Montreal, Canada. All
subjects participated in the study volun-
tarily, and informed consent was ob-
tained from each participant. Participants
received an incentive of Can$20.

Results reported in this article are for
individuals with type 2 diabetes. Partici-
pants with age at diagnosis <30 years and
insulin use immediately after diagnosis
were epidemiologically classified as hav-
ing type 1 diabetes and were excluded
from the analysis.

Global disability was assessed using
the 12-item version of the World Health
Organization Disability Assessment
Schedule 1II (WHO-DAS-II) (13), com-
prised of the following domains: self-care,
mobility, understanding and communi-
cation, interpersonal relations, work and
domestic responsibilities, and participa-
tion in community activities (two items
for each domain). Sample items include
“In the last 30 days, how much difficulty
did you have in: Concentrating on doing
something for 10 min? Standing for long
periods such as 30 min?” In each item,
individuals had to estimate the magnitude
of the disability during the previous 30
days on a scale from none = 1 to extreme/
cannot do = 5. A raw score was calculated
by summing the individual items. The
WHO-DAS-II summary score was com-
puted by transforming the raw score into
a standardized scale of 0-100, with
higher scores reflecting greater disability.
Based on available normative data, von
Korff et al. (14) classified a WHO-DAS-II
score of =45 as indicating substantial dis-
ability. Distribution of the WHO-DAS-II
summary score was skewed, and the data
were transformed by taking logarithms
before conducting variance and regres-
sion analyses.

Material and social deprivation was
measured using the Pampalon index (15).
The index is based on a microgeographic
unit, namely the enumeration area. This s
the smallest census unit (750 people, on
average) and is homogeneous from a so-
cioeconomic standpoint. It was con-
structed through a principal component
analysis integrating six census variables
into two components: material depriva-
tion and social deprivation. Each of the
two components accounted for slightly
more than one-third of the variations in
the six indicators considered for a total of
73%. Material deprivation is based on
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education, employment, and income,
whereas social deprivation refers to sin-
gle parenting, marital status (separated,
divorced, or widowed), and living alone.
For each dimension, factors were grouped
into quintiles of equal population size,
where the first quintile represented the
most privileged fifth of the Quebec, Can-
ada population and the last quintile the
most deprived (disadvantaged) fifth. The
two indexes were linked with the survey
data by postal code.

Social support was measured using
the Rand Medical Outcomes Study (MOS)
Social Support Survey scale (16). This
scale measures four categories of func-
tional social support: tangible support,
affectionate support, positive social in-
teraction, and emotional/informational
support. Sociodemographic and socio-
economic characteristics, lifestyle-related
behaviors, diabetes-related variables, and
health care-related problems were assessed
by questions used in the Canadian Commu-
nity Health Surveys (17).

BMI was calculated as weight in kilo-
grams multiplied by the square of height
in meters based on self-reported weight
and height. Subjects were asked whether
they currently smoked, whether they ever
smoked, and to rate the number of days
they exercised or participated in sports
activity for at least 15 min in the previous
month. The latter was collapsed into two
categories: 0 days, inactive; >0 days,
active).

Duration of diabetes (years since di-
agnosis) and treatment of diabetes (insu-
lin treatment vs. no insulin treatment)
were used as indicators for diabetes sever-
ity (18). Diabetes-specific complications
were assessed using the Diabetes Compli-
cations Index (19), a 17-item survey that
assesses diabetes complications on the ba-
sis of patient self-report (retinopathy,
neuropathy, and large-vessel atheroscle-
rotic disease, including coronary artery
disease, peripheral vascular disease, cere-
brovascular disease, and foot problems).
It was designed to be analogous to the
clinical assessment of the patient and in-
corporates questions that are similar to
those that are used in the clinical encoun-
ter. Complications were categorized into
three groups: no complications, one com-
plication, and two or more complications.

Health care access problems were as-
sessed by three questions: 1) “Do you
have a regular family doctor?” 2) “In the
past 12 months, did you ever experience
any difficulties getting specialist care you
needed for a diagnosis or consultation?”
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Neighborhood deprivation and disability

and 3) “In the past 12 months, did you
ever experience any difficulties getting the
health information or advice you needed
for yourself?”

Statistical methods

All data were analyzed using SAS 9.1.
Subjects with missing data on income
(n = 387) were omitted from the analysis.
We compared the dependent and inde-
pendent variables for subjects with and
without reported income and found no
significant difference for all variables with
one exception: men were more likely to
report income than women (82.7 and
76.3%, respectively; P < 0.001).

Demographic and clinical character-
istics were compared using a x” test or
one-way ANOVA, as appropriate. The as-
sociation between self-reported disability
measured by the WHO-DAS-II sum
scores and levels of deprivation was ana-
lyzed using analysis of variance. Tests for
linear trend were conducted. In a first
step, we compared disability for subjects
living in low, medium, and high depriva-
tion areas (low deprivation: both material
and social deprivation indexes were in the
lowest two quintiles; high deprivation:
both material and social deprivation in-
dexes were in the highest two quintiles).
In a second step, we analyzed the associ-
ation between disability and material and
social deprivation separately.

Linear regression analysis was con-
ducted to control for the effect of education,
household income, sociodemographic
characteristics, lifestyle-related behaviors,
social support, duration of disease, insu-
lin treatment, complications, and health
care access problems. Self-reported dis-
ability was the outcome variable. Hierar-
chical entry was performed by entering
variables in blocks in the following order:
social and material deprivation indexes,
demographic characteristics, social sup-
port and socioeconomic characteristics,
lifestyle-related behaviors, health care ac-
cess problems, and finally duration of di-
abetes, insulin use, and diabetes-specific
complications. Multicollinearity was as-
sessed using the variance inflation factor
(VIF). Although there is no formal cutoff
value for determining the presence of
multicollinearity, values of VIF exceeding
10 are often regarded as indicative of mul-
ticollinearity. All analyses were stratified
for sex.

RESULTS — Of the total 2,003 sub-
jects with self-reported diabetes who par-
ticipated in the study, 1,868 participants

had type 2 diabetes. There were 387
(20.7%) participants who did not report
their income, 5 (0.2%) participants did
not answer the WHO-DAS-II, and there
was missing information on the depriva-
tion measures for 37 (2.0%) participants,
resulting in a total sample size of 1,439
subjects.

The mean = SD age was 58.6 = 12.2
years. Women were more often widowed
(P < 0.001), had less education (P =
0.011), had lower income (P < 0.001),
were more often never smokers (P <
0.001), and had a higher level of disability
(WHO-DAS-II scores, P < 0.001) than
men. Demographic and clinical charac-
teristics for women and men are pre-
sented in Table 1. There was a strong
association between disability and diabe-
tes-specific complications. The means *
SD disability scores for subjects without
complications, with one, and with two or
more were 6.5 = 8.8, 11.4 = 13.4, and
20.5 = 17.6, respectively. There was no
significant difference between women
and men with respect to social support,
lifestyle-related behaviors, insulin use,
diabetes duration, and health care ac-
cess problems. Participants living in de-
prived areas reported a lower level of
social support, were more often smok-
ers, and were more often physically
inactive.

There was a strong association be-
tween disability and material and social
deprivation: participants living in advan-
taged neighborhoods (both material and
social deprivation indexes in the lowest
two quintiles) had lower levels of disabil-
ity than participants living in disadvan-
taged neighborhoods (both material and
social deprivation indexes in the highest
two quintiles). The means * SD disability
scores for men were 7.8 £ 11.8, 12.0 *
11.8,and 18.1 * 19.4 for low, medium,
and high deprivation areas, respectively
(P < 0.001, ANOVA test for linear trend
log-transformed data). The disability
scores for women were 13.4 * 12.4,
14.8 = 15.9, and 18.9 % 16.2 for low,
medium, and high deprivation areas, re-
spectively (P < 0.01, ANOVA test for lin-
ear trend log-transformed data).

A significant association between dis-
ability and neighborhood deprivation was
observed when we examined material and
social deprivation separately. Participants
living in high deprivation areas had
higher disability scores than those living
in low deprivation areas. The means * SD
disability scores for men were 10.1 * 4.2,
10.5 £ 14.8,12.6 £ 15.1, 13.7 £ 17.3,

and 15.6 = 17.0 for increasing quintiles
of social deprivation (advantaged to dis-
advantaged), respectively, and 9.1 =
12.7,11.0 £ 15.3,10.8 = 14.1, 14.3 =
17.1, and 15.8 *= 17.6 for increasing
quintiles of material deprivation (advan-
taged to disadvantaged), respectively
(ANOVA test for linear trend log-
transformed data: P = 0.002 for material
deprivation and P < 0.001 for social de-
privation). The disability scores for
women were 14.1 = 15.0, 13.4 *= 14.3,
155 * 16.4,17.1 = 16.6, and 17.0 *
15.8 for increasing quintiles of social de-
privation (advantaged to disadvantaged),
respectively, and 15.3 = 15.7, 11.9 *
12.9, 16.0 = 16.3, 15.8 = 14.9, and
17.6 £ 17.3 for increasing quintiles of
material deprivation (advantaged to dis-
advantaged), respectively (ANOVA test
for linear trend log-transformed data: P =
0.038 for material deprivation and P =
0.007 for social deprivation). The differ-
ences between the lowest and highest
quintiles were smaller for women than for
men, and women in the second quintile
reported somewhat less disability than
women in the first quintile.

The results of the regression analyses
are presented in Tables 2 and 3. Six hier-
archical linear regression models were
tested to predict the disability score. The
maximum VIF was 3.1, indicating that
multicollinearity was not a problem.
Neighborhood social and material depri-
vation accounted for 4% of the variance
for men (2% for women). Neighborhood
material deprivation was significantly as-
sociated with disability in all six regres-
sion models; social deprivation was
significantly associated with disability in
all models for men. Social deprivation was
no longer associated with disability for
women when individual sociodemo-
graphic variables were added. The final
model explained 29% of the variance for
men and 34% of the variance for women.
In addition to neighborhood deprivation,
insulin use, complications, physical inac-
tivity, smoking, and problems getting
health information were associated with
disability for men, whereas material de-
privation, complications, insulin use,
BMI, physical inactivity, problems getting
health information, problems getting spe-
cialist care, and being widowed, divorced,
or separated were associated with disabil-
ity for women.

CONCLUSIONS — In the present
community-based study of people with
self-reported type 2 diabetes, we found an
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Table 1—Demographic and clinical characteristics of study participants

Material and social deprivation

Men (n = 681) Women (n = 758)
Low Medium High p* Low Medium High p*
n 95 469 117 78 506 174
Demographic variables
Age (years) 59.7 =109 599 £10.7 593 £11.1 0.885 57.7*11.6 59.6 =11.6 61.2*11.0 0.070
Marital status
Single 3.1 12.5 213 <0.001 6.5 11.7 16.6 <0.001
Married 80.9 71.5 57.3 58.9 56.5 36.8
Widowed/divorced/separated 16.0 16.0 21.4 34.6 31.8 46.6
Ethnicity (% Caucasian) 86.3 93.5 87.8 0.023 87.0 94.6 91.3 0.031
Social support 71.0 £254 64.0 £27.0 598 *30.5 0.006 685 *26.0 663 £252 57.6*26.1 0.036
Socioeconomic variables
Education
<High school 27.7 40.9 47.8 0.034 37.7 46.6 56.7 0.014
High school 34.0 273 28.7 26.0 26.2 254
>High school 38.3 31.8 235 36.3 27.2 17.9
Household income
<Can$50,000 40.0 62.9 75.2 <0.001 44.9 76.9 88.5 <0.001
Can$50,000-80,000 24.2 18.6 16.2 23.1 13.0 6.9
>Can$80,000 35.8 18.5 8.6 32.0 10.1 4.6
Lifestyle-related behaviors
Smoking
Current 12.6 19.4 36.2 <0.001 23.4 20.6 27.0 0.115
Former 474 53.9 42.2 24.7 36.7 31.0
Physically inactive 16.0 28.5 37.9 0.002 30.1 30.8 39.3 0.113
BMI (kg/m?) 20882 304*X73 295=*65 0.475 29.7*6.7 305*7.6 318=*107 0.133
Health care access problems
Has a regular family doctor 91.6 94.9 90.6 0.154 91.0 94.7 94.8 0.411
Difficulties obtaining specialist care 17.9 235 18.0 0.269 22.0 26.2 16.1 0.023
Difficulties obtaining information/
advice 6.3 53 7.7 0.612 10.4 6.5 8.1 0.434
Diabetes-related variables
Diabetes duration (years) 103+94 114+11.0 104*x104 0519 80=*x82 10.6=*104 13.7=*+13.6 <0.001
Insulin use 232 252 19.8 0.467 14.1 234 28.3 0.048
Diabetes-specific complications
0 40.8 31.6 29.6 0.004 34.3 30.6 239 0.215
1 29.6 30.1 16.3 23.3 30.0 27.7
>1 29.6 38.3 54.1 42.4 39.4 48.4

Data are means * SD and percent. *P values refer to comparison between those living in low, medium, and high social and material deprivation areas. Scores of the
social support scale were transformed linearly to a 0—-100 scale, where 0 and 100 are assigned to the lowest and highest possible scores, respectively.

association between neighborhood depri-
vation and disability for both women and
men. The results remained statistically
significant after controlling for education,
household income, sociodemographic
characteristics, lifestyle-related behav-
iors, social support, diabetes-related vari-
ables, and health care-related problems.
Our results are consistent with other
studies that found neighborhood effects
on general health status, mortality, or car-
diovascular outcomes. The present study
contributes to this literature evidence for
an independent effect of neighborhood
context on disability in people with dia-
betes in addition to individual socioeco-

nomic status and individual lifestyle-
related behaviors. To our knowledge this
study is the first to analyze the association
between disability and neighborhood de-
privation in a large community sample of
people with diabetes.

The strengths of the study include the
population-based design, the assessment
of disability rather than general health sta-
tus, the inclusion of microgeographic
units, and the inclusion of a broad spec-
trum of risk factors for disability. The
study also has limitations. We used
administratively defined census enumer-
ation areas for the assessment of depriva-
tion. It is possible that these boundaries

do not represent neighborhoods as de-
fined by the residents living within them.
In addition, the deprivation indexes are
based on the 2001 Canadian Census. It is
possible that neighborhood environment
has changed in recent years. We have not
examined the proportion of immigrants
and various ethnic groups, and we were
unable to examine how long people have
been exposed to their neighborhood en-
vironments. We have used a brief generic
disability score as outcome measure. Dis-
ability is a complex, multidimensional
phenomenon, and a global score might
obscure domain-specific differences in
disability. The low response rate may
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Table 2—Association between social and material deprivation and disability for men

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

R* 0.04
Social deprivation 0.14%
Material deprivation 0.16%

Demographic variables
Age (years)
Marital status
Married
Widowed/divorced/separated
Ethnicity (Caucasian)
Social support
Socioeconomic variables
Education
<High school
High school
Household income
Lifestyle-related behaviors
Smoking
Current
Former
Physically inactive
BMI (kg/m?)

Health care access problems
Has a regular family doctor
Difficulties obtaining

specialist care
Difficulties obtaining
information or advice

Diabetes-related variables
Diabetes duration (years)
Insulin use
Number of diabetes-specific

complications

0.06 0.09 0.15 0.16 0.29
0.12¥  0.131  0.12%  0.12¥  0.09*
0.16+  0.131  0.10*  0.11*  0.08*
0.03 —0.01 0.01 0.01 —0.03
—-0.08 —=0.09 =005 —0.04 —0.04
0.03 0.03 0.03 0.04 0.05
0.02 0.02 —-0.01 —0.01 —0.02
—-0.06 —0.07 —0.05 —0.07

0.13f  0.10* 0.11*  0.07

0.03 0.01 0.01 0.01

—-0.05 —-003 —0.01 —0.03

0.13* 0.12*  0.09%

0.09*  0.09*  0.08
0.20%  0.20%  0.16%

0.05 0.05 0.07

0.02 0.07

0.05 —0.03
0.10*  0.14%

0.08
0.127
0.31%

Data are standardized regression coefficients (B). *P < 0.05; ¥P < 0.01; P < 0.001. Disability was assessed
by the WHO-DAS-II, and the summary score (log-transformed) was entered as dependent variable. High
level of social support variables indicates good social support. Marital status, education, smoking, physical
inactivity, insulin use, and health care-related problems variables were entered as dichotomous variables

(1 = yes; 0 = no).

have resulted in some bias due to system-
atic differences between respondents and
nonrespondents. Unfortunately, we have
no data on nonrespondents in the present
study. Although we did not address
neighborhood characteristics during the
interview, it is possible that people re-
sponded differently depending on their
neighborhood characteristics (informa-
tion bias). Finally, this is a cross-sectional
analysis, and thus, no causal inferences
should be made.

Neighborhood environment has been
linked to health behaviors in many stud-
ies (20) and may contribute to the devel-
opment and persistence of established
risk factors. Neighborhoods differ in ex-
posure to negative health messages and
access to healthy food. For example, stud-
ies have found evidence of tobacco indus-

try targeting of outdoor advertising in
low-income areas (21). Franco et al. (22)
reported less availability of healthy foods
in lower income neighborhoods. Differ-
ences among neighborhoods in the phys-
ical environment, for example, a lack of
recreational facilities and safe places to
exercise, may affect patterns of physical
activity (23). Further, neighborhoods
may have different social norms about
the acceptability of certain health be-
haviors (smoking habits, diet, and
physical activity) that in turn might af-
fect health (9).

Living in disadvantaged neighbor-
hoods may be associated with exposure to
sources of chronic stress (such as noise,
violence, and poverty) that may be linked
to poor health status (8). Finally, social
capital defined as the presence (or ab-

sence) of social networks associated with
civic participation, educational attain-
ment, and cooperation among citizens
(20) may influence health through psy-
chosocial processes like social support.
Neighbors that trust one another are more
likely to provide help and support in time
of need (24).

The association between material and
social deprivation and disability was
somewhat different for women and men.
Women had a higher level of disability
than men, and the difference in disability
scores between those living in advantaged
neighborhoods (quintile 1) and those liv-
ing in disadvantaged neighborhoods
(quintile 5) was smaller for women than
for men. A similar association was ob-
served between smoking and physical ac-
tivity and neighborhood deprivation:
men living in advantaged (social) neigh-
borhoods were less often smokers
(17.8%) and more often physically ac-
tive (79.2%) than women (22.3 and
70.3%, respectively). It is possible that
the neighborhood environment might
have a differential effect on health-
related behavior for women and men
such that women respond differently to
their social environment.

The assessment of neighborhood
characteristics may capture factors that
are not identified by individual risk fac-
tors. Environmental factors may interact
with individual-level factors in a dynamic
way to influence health. A neighborhood
possesses characteristics that are distinct
from the summation of the characteristics
of the individuals living in a neighbor-
hood (20). Neighborhoods and their res-
idents reciprocally/mutually influence
one another. People are embedded in so-
cial networks and are influenced by the
evident appearance and behaviors of
those surrounding them (25).

The inclusion of neighborhood char-
acteristics might be an important step in
the identification and interpretation of
risk factors for disability in diabetes. The
promotion of physical activity and a
healthy lifestyle should incorporate envi-
ronmental factors that can encourage be-
havior change. Without considering
social and physical environments (lack of
facilities and traffic), such advice is un-
likely to produce behavior change.

In conclusion, our results provide im-
portant evidence of neighborhood depri-
vation influences on disability in people
with diabetes. The public health signifi-
cance is consequential due to the increas-
ing number of people with diabetes and
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Table 3—Association between social and material deprivation and disability for women

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

R2
Social deprivation
Material deprivation
Demographic variables
Age (years)
Marital status
Married

Widowed/divorced/separated

Ethnicity (Caucasian)
Social support
Socioeconomic variables
Education
<High school
High school
Household income
Lifestyle-related behaviors
Smoking
Current
Former
Physically inactive
BMI (kg/m?)

Health care access problems
Has a regular family doctor
Difficulties obtaining

specialist care
Difficulties obtaining
information or advice

Diabetes-related variables
Diabetes duration (years)
Insulin use
Number of diabetes-specific

complications

0.02 0.07 0.09 0.18 0.21 0.34
0.09* 0.04 0.05 0.04 0.05 0.04
0.08* 0.08*  0.08* 0.08*  0.08*  0.08*
—0.01 —0.01 0.01 —-0.04 —0.03

—-0.217 —-0.22% —-0.15* —-0.13 —0.04
0.03 0.05 0.08 0.08 0.16%

—0.01 0.03 0.03 0.04 0.05

—-0.04 —-0.06 —0.04 —0.04

0.03 —0.01 0.02 —=0.03

—0.04 —-0.08 —0.06 —0.08

—0.10* —=0.06 —0.03 —0.03

0.07 0.06 0.05

0.03 0.04 0.01
0.23%  0.24%  0.19%
0.14%+  0.15%  0.15%

—0.02 —0.02
0.15%  0.11%

0.09*  0.09*

0.02

0.09*
0.33%

Data are standardized regression coefficients (B). *P < 0.05; ¥P < 0.01; P < 0.001. Disability was assessed
by the WHO-DAS-1I, and the summary score (log-transformed) was entered as a dependent variable. High
level of the social support variables indicates good social support. Marital status, education, smoking,
physical inactivity, insulin use, and health care-related problems variables were entered as dichotomous

variables (1 = yes; 0 = no).

the high level of disability. To enhance
our understanding of neighborhood con-
textual effects, further studies are needed
to elucidate the mechanisms through
which neighborhood-level deprivation
influences behaviors.
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