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The importance of neighbourhood on individual health is widely documented. Less is known about the relative
role of objective and subjective reports of neighbourhood conditions, how their effect on health changes as
people age, and whether they moderate each other’s impact on health. This study uses the English Longitudinal
Study of Ageing (ELSA) to determine whether older adults report worse self-rated health as they age, and
whether this differs between objective and subjective measures of neighbourhood. ELSA data contain 53,988
person-years across six waves collected biannually between 2002 and 03 and 2012 and 13. Objective neigh-
bourhood conditions are measured by the 2004 Index of Multiple Deprivation, and subjective neighbourhood
conditions are captured by a summative neighbourhood dissatisfaction score. We find both objective and sub-
jective neighbourhood composite scores independently predict poor health. There is no change over time in the
probability of reporting poor health by baseline objective or subjective neighbourhood scores, suggesting
neighbourhood effects do not compound as older adults age. There is no moderating effect of area dissatisfaction
on the relationship between neighbourhood deprivation and health. The findings provide little support for causal
neighbourhood effects operating in later life and indicate different causal pathways through which objective and
subjective neighbourhood deprivation impact on health.

1. Introduction

A body of research suggests that a person’s health is affected by their
individual characteristics as well as the residential environment in
which they live (Ross et al., 2004; Tunstall, 2005; Yen et al., 2009).
Previous studies have investigated whether health inequalities are a
result of the variations in the individual characteristics of those residing
in a neighbourhood (i.e. compositional factors) or due to the physical
and social neighbourhood characteristics (i.e. contextual factors)
(Macintyre et al., 1993, 2002). Research has explored the link between
neighbourhoods and health by taking into account the effect of either
one or both objective (e.g. median income, unemployment rate, indices
of multiple deprivation) and subjective (e.g. perceived neighbourhood
quality, perceived cohesion, perceived safety, level of area dissatisfac-
tion) characteristics on health outcomes (Weden et al., 2008). Con-
sidering both objective and subjective assessment of neighbourhood
simultaneously are rare, and comparing their moderating effect on each
other and how independently they affect health over time is rarer. We
briefly review the evidence suggesting neighbourhoods affect self-rated

health by exploring objective, subjective and simultaneously measured
exposures.

The weight of evidence suggests an association between poorer
objective neighbourhood environment and morbidity (Badland et al.,
2013; Robert, 1999; Robinette et al., 2016). For example, Badland et al.
(2013) included both individual and neighbourhood level factors in a
study comprising adults aged 40-65, and showed that individuals living
in underprivileged neighbourhoods were more likely to report lower
self-rated health (SRH). Although that study adjusted for individual
factors, such as individual socioeconomic status (SES), to prevent the
overestimation of neighbourhood characteristics, it did not account for
other potential confounding variables (e.g. years lived in the neigh-
bourhood) or change over time in health conditional on baseline
neighbourhood context (Badland et al., 2013). This is a common lim-
itation in the literature, which may lead to misestimating neighbour-
hood effects.

A smaller body of work supports an association between subjective
neighbourhood characteristics and individual health (Badland et al.,
2013; Ellaway et al.,, 2001; Toma et al., 2015). Individuals with
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Table 1
Study sample characteristics over time.

Wave

1 2 3 4 5 6
Outcome variable:
Self-rated health
Good or better 68.2 71.5 66.4 71.5 71.5 69.7
Fair or worse 31.8 28.5 33.6 28.5 28.5 30.3
Valid sample size 11,219 8682 7379 6403 5967 5379
Missing (% all respondents) 172 (1.5%) 1639 (15.9%) 2412 (24.6%) 2920 (31.3%) 2984 (33.3%) 3275 (37.8%)
Neighbourhood exposures:
Index of multiple deprivation (IMD) quintile
Least deprived 20 20.4 20.7 21 21.1 21.1

20.1 20.5 20.6 20.9 21.1 21.1

19.9 20 20 19.8 19.9 19.8

20 19.9 20 19.7 19.6 19.6
Most deprived 20 19.2 18.7 18.6 18.4 18.4
Valid sample size 10,469 9548 9061 8624 8278 8008
Missing (% all respondents) 922 (8.1%) 773 (7.5%) 730 (7.5%) 699 (7.5%) 673 (7.5%) 646 (7.5%)
Neighbourhood dissatisfaction quintile
Least dissatisfied 21.6 21.5 21.3 21 21 20.9
2 20 20.2 20.1 20.1 20.1 20.2
3 20 20 20.1 20.3 20.4 20.3
4 19.8 19.9 19.9 20 20 20.1
Most dissatisfied 185 18.4 18.6 18.7 185 18.5
Valid sample size 9527 8855 8438 8074 7772 7530
Missing (% all respondents) 1864 (16.4%) 1466 (14.2%) 1353 (13.8%) 1249 (13.4%) 1179 (13.2%) 1124 (13%)
Time invariant covariates:
Age group
50-59 36.6 31 24.2 14.5 5.7 0
60-69 29.8 33.2 35.8 40.8 44.5 44.6
70-79 22.5 24 26.4 29.3 31.1 33.4
80 and over 11.1 11.8 13.5 15.4 18.7 22
Valid sample size 11,391 10,321 9791 9323 8951 8654
Missing (% all respondents) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Gender
Male 45.5 45 44.7 44.2 44 43.8
Female 54.5 55 55.3 55.8 56 56.2
Valid sample size 11,391 10,321 9791 9323 8951 8654
Missing (% all respondents) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Education
None 42.8 40.6 39.8 39 38.4 38
Some 46.1 47.6 48.2 48.8 49.3 49.6
Degree 11.1 11.7 12 12.2 123 12.4
Valid sample size 11,361 10,295 9763 9298 8926 8629
Missing (% all respondents) 30 (0.3%) 26 (0.3%) 28 (0.3%) 25 (0.3%) 25 (0.3%) 25 (0.3%)
Wealth quintile
Least wealthy 19.4 17.7 17.1 16.5 16 15.6
2 20 19.7 19.4 19.2 19.2 19.2
3 20 20.4 20.4 20.5 20.6 20.8
4 20 20.9 21 21.2 21.5 21.5
Most wealthy 20.6 21.4 221 22.6 22.7 22.9
Valid sample size 11,191 10,136 9609 9146 8774 8479
Missing (% all respondents) 200 (1.8%) 185 (1.8%) 182 (1.9%) 177 (1.9%) 177 (2%) 175 (2%)
Years lived at current address
Less than 1 year 1.7 1.7 1.8 1.8 1.8 1.8
1-4 years 11.7 11.6 11.7 11.8 11.8 11.6
5-9 years 12.2 12.5 12.7 12.8 13 13
10-19 years 25.5 25.9 25.7 25.8 25.8 26
20 or more years 48.9 48.3 48.1 47.8 47.5 47.6
Valid sample size 11,313 10,261 9733 9269 8897 8600
Missing (% all respondents) 78 (0.7%) 60 (0.6%) 58 (0.6%) 54 (0.6%) 54 (0.6%) 54 (0.6%)
Time varying covariates:
Employment status
Retired 50.9 54.6 59.7 66.2 72.1 78.7
Employed 26.2 23.4 21.4 17.3 13.4 9.6
Self-employed 5.6 5.3 4.9 4.8 4.4 4.1
Other 17.2 16.7 14.1 11.6 10.1 7.6
Valid sample size 11,336 8754 7522 6620 6220 5647
Missing (% all respondents) 55 (0.5%) 1567 (15.2%) 2269 (23.2%) 2703 (29%) 2731 (30.5%) 3007 (34.7%)
Depression
Not depressed 83.6 84.3 85.1 85.5 85.1 87.6
Depressed 16.4 15.7 14.9 14.5 14.9 12.4
Valid sample size 10,940 8559 7281 6318 5870 5307
Missing (% all respondents) 451 (4%) 1762 (17.1%) 2510 (25.6%) 3005 (32.2%) 3081 (34.4%) 3347 (38.7%)

Social support tertile

(continued on next page)
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Table 1 (continued)
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Wave

1 2 3 4 5 6
Least support 34.8 34.8 38 34.3 37.5 37.4
Middle 36.3 36.6 30 37.6 29.5 28.9
Most support 28.9 28.6 32 28.2 33 33.7
Valid sample size 7178 5578 4685 4023 3936 3492

Missing (% all respondents)
Couple status

4213 (37%)

Not in couple 31.3 32.2
In couple 68.7 67.8
Valid sample size 11,391 8780
Missing (% all respondents) 0 (0%) 1541 (14.9%)

4743 (46%)

5106 (52.1%) 5300 (56.8%) 5015 (56%) 5162 (59.6%)

34.1 34.2 34.8 35.9
65.9 65.8 65.2 64.1
7535 6623 6242 5659

2256 (23%) 2700 (29%) 2709 (30.3%) 2995 (34.6%)

negative neighbourhood perceptions of environmental quality, recrea-
tional facilities and antisocial behavior tend to have lower SRH
(Ellaway et al., 2001; Stronegger et al., 2010). Oshio and Urakawa
(2012) found a significant association between overall neighbourhood
dissatisfaction and worse SRH in a Japanese population sample. Al-
though the sample might have been biased as participants were drawn
from an internet survey, the study highlighted that higher levels of area
dissatisfaction could cause stress and depressive symptoms, which in
turn could lead to worse SRH among older adults (Oshio and Urakawa,
2012). This highlights the importance of adjusting for psychosocial
factors when investigating the association between subjective neigh-
bourhood characteristics and health to determine the strength of a di-
rect effect

Research suggests simultaneously controlling for the effect of ob-
jective and subjective characteristics on health within a multivariable
model is essential to capture the structural features of the environment
and the resident’s perception of the neighbourhood (Bowling and
Stafford, 2007; Weden et al., 2008). Bowling and Stafford (2007) found
no association between objective [measured with the ACORN (A Clas-
sification of Residential neighbourhoods) based on participant’s post-
codes] or subjective (measured with self-report data on perceived
problems in the area, perceived neighbourhood safety, perceived
neighbourliness of area and ratings of facilities in the area) neigh-
bourhood measures in an English sample aged 65 and over, once in-
dividual SES and social support factors were controlled for. A study
conducted by Wen et al. (2006) comprising of 230 individuals aged
between 50 and 65 reported an association of poorer health outcomes
with declining neighbourhood SES, yet this association was attenuated
after controlling for neighbourhood perception (perceived physical,
social and service environments) and individual SES. Furthermore,
Weden et al. (2008) showed that the association between health and
objective neighbourhood characteristics (neighbourhood disadvantage
and affluence) in an American population sample was mediated by
subjective characteristics (including perceived neighbourhood pro-
blems and air quality, living environment and safety). They also found
there was a stronger association between subjective neighbourhood
measures and health compared with objective neighbourhood measures
and health (Weden et al., 2008). One limitation of the study was that its
objective measures were drawn from census data, which might not
capture the absolute effect of neighbourhood factors on health given
that these data are limited to SES measures of neighbourhood or their
proxies, rather than other aspects of neighbourhood deprivation (e.g.
access to services, environmental quality and crime) (Weden et al.,
2008).

The present study includes both objective and subjective neigh-
bourhood measures and adds to the public health literature by assessing
the moderating effect of area dissatisfaction on the relationship be-
tween neighbourhood deprivation and SRH among older adults as they
age. We focus on older adults because people more restricted to their
neighbourhood are more affected by its built environment on their
physical activity (Ivory et al., 2015), so they will be exposed to their

neighbourhood environment more regularly and may be more reliant
on local services (Beard et al., 2009; Bowling and Stafford, 2007;
Marshall et al., 2014; Stafford et al., 2011).

We tested the following research hypotheses:

Hypothesis 1. Higher objective neighbourhood deprivation is
associated with worse SRH as older adults age.

Hypothesis 2. Higher subjective neighbourhood dissatisfaction is
associated with worse SRH as older adults age.

Hypothesis 3. Higher neighbourhood dissatisfaction amplifies the
relationship between neighbourhood deprivation and SRH.

2. Methods
2.1. Study population

This study used data gathered from six waves of the English
Longitudinal Study of Ageing (ELSA), an observational, nationally re-
presentative and individual level panel study comprising English adults
aged 50 and over living in private households (NatCen, 2018). The first
wave of data collection was in 2002-2003 through a main face to face
interview and a self-completion questionnaire returned after the main
interview. It comprised 11,391 respondents born before 29 February
1952 which were drawn from the Health Survey for England (HSE)
samples of 1998, 1999 and 2001. The data for this study included
10,469 sample members whose address information could be matched
to census neighbourhood boundaries. The sample members were fol-
lowed-up biennially using the same modes of interview. Table 1 de-
monstrates the level of attrition. It shows 5296 (51%) sample members
from wave 1 (i.e. baseline) completed at least part of the interview at
wave six.

2.2. Measures

2.2.1. Dependent variable

2.2.1.1. Self-rated health. The data were drawn from two versions of
SRH questions asked in different waves. The first wave included two
questions randomly allocated to the sample members during the in-
person interview. The respondents chose from very good, good, better,
fair, bad or very bad to answer, “How is your health in general?”, and
excellent, very good, good, fair or poor, to answer “Would you say your
health is?”. Each respondent answered both questions, with half
answering the first question first and the other half answering the
second question first. At wave three, only the former was used due to a
clerical error. At waves two, four, five and six only the latter was used.
For this study, SRH was dichotomised into fair or worse vs good or
better to create a harmonised measured across waves. The “fair or
worse” responses are referred to as poor health and coded as 1 whereas
the “good or better” responses are referred to as good health and coded
as 0. A sensitivity analysis on non-imputed data (see Supplementary
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table 1) found that using a consistent SRH measure (i.e. excluding half
the sample at wave 1 and all respondents at wave 3) did not alter the
findings in relation to the research hypothesis. More generally, a body
of work supports the validity of such measures of self-assessed health
which has been shown to predict future health events such as hospital
admission and mortality (Idler and Benyamini, 1997; Mitchell, 2005).

2.2.2. Independent variables

2.2.2.1. Neighbourhood deprivation. Data on time-invariant
neighbourhood deprivation were taken from the 2004 Index of
Multiple Deprivation (IMD), a relative measure of deprivation based
on 38 indicators across seven domains of deprivation giving a
transformed weight summary in England (DCLG, 2007). The domains
are income, employment, health and disability, education, skills and
training deprivation, barriers to housing and services, living
environment deprivation and crime. The 2004 IMD scores were
matched to ELSA sample members at wave one by the data holder
(the National Centre for Social Research) at the Lower-level Super
Output Areas (LSOA) geographical units. LSOAs, an output geography
from the 2001 Census, contain 1500 residents, on average (ONS, 2018).
The neighbourhood deprivation score was categorised into quintiles for
the descriptive analysis and standardised for the regression analysis.

2.2.2.2. Neighbourhood dissatisfaction. Time-invariant neighbourhood
dissatisfaction (NS) was measured by creating a summed score of
nine items asked in the self-completion questionnaire at wave 1 that
assessed the sense of belonging to the area, perception of vandalism,
loneliness, trustworthiness, safety, friendliness, unkindness, cleanliness
and helpfulness. The responses were coded on a range between 0 and 6
and were reverse coded where necessary such that the highest score of
54 represents the highest level of NS. A Cronbach’s alpha of 0.78
suggests there is unidimensionality in the scale. Previous literature has
suggested there are at least two domains to NS: cohesion and disorder
(Yang et al., 2002). Cohesion and disorder sub-domains did not have a
higher level of internal consistency in this study and therefore we used
the overall NS score in our analysis. The NS score was categorised into
quintiles for the descriptive analysis and standardised for the regression
analysis.

2.2.2.3. Measurement occasion. Survey waves were used as the time
variable centred at wave 1 (i.e. wave was coded as 0). The timing
between waves two years with waves 2, 3,4, 5and 6 coded as 1, 2, 3, 4,
and 5 respectively.

2.2.3. Covariates

Time invariant measures for age, age squared, sex, education,
wealth and years lived at current were taken at baseline. Time varying
measures for employment status, depression, social support and couple
status were taken at each wave. Covariates were chosen on the basis of
the existing literature and availability in ELSA. To examine the effect of
individual socioeconomic characteristics on SRH, measures of em-
ployment status, education and non-pension wealth were used.
Employment status was categorised as retired (including spontaneously
self-defined: semi-retired), employed, self-employed, and other (un-
employed, looking after family and permanently sick). Education was
measured by grouping respondents into high (degree or above), some
(other qualification), and none (no qualifications) education. Wealth
was measured in evenly distributed quintiles. A measure for years lived
at current neighbourhood was derived by subtracting the year when the
participants moved in by the year in which their interview was con-
ducted (2002 or 2003).

Psychosocial factors included were social support and depression.
The social support score was created from nine items which re-
spondents answered regarding the support they received from their
children, family and friends. The questions included “How much do
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they really understand the way you feel about things?”. The responses
to each item are coded into 0 "not at all" 1 "a little" 2 "some" 3 "a lot" and
then summed, such that the highest score of social support is 27. A
Cronbach’s alpha of 0.81 suggests there is internal consistency in the
scale. An eight-item version of the Center for Epidemiological Studies
Depression Scale (CES-D) was used to determine depression in those
who report yes to four or more items, reverse-coding the positively
worded questions (Steffick, 2000).

2.3. Statistical analysis

To examine the change in poor health as older adults age, logistic
growth models were fitted using a multilevel approach. Repeated
measures across waves 1-6 (level 1) are clustered within individuals
(level 2) who are clustered within wave 1 neighbourhoods (level 3).
The 53,988 person-years are clustered among 10,469 individuals with
an average of 5.2 person-years per individual. The individuals are
clustered within 5189 LSOAs with an average of 2.0 individuals per
LSOA. We model 10.4 individuals per LSOA in the analysis because of
the repeated measures per individual. Models were fitted in a series of
steps with random intercepts. Models testing for random slopes on IMD
and NS scores across individuals did not converge using quasi-like-
lihood estimation but suggest there is variation in the slope of IMD, but
not NS across individuals. The covariance between the slope and in-
tercept suggests that those with a lower baseline SRH are more strongly
affected by IMD and NS.

The first presented model predicts change in probabilities in poor
health on wave by baseline IMD score, controlling for baseline age, age
squared, and gender. The model includes a cross-level interaction be-
tween IMD and wave. The second model is an equivalent model for NS,
excluding IMD score and including the NS score. Models 1 and 2 pro-
vide an age-gender adjusted association between poor health over time
conditional on baseline neighbourhood deprivation and neighbourhood
dissatisfaction, as well as variance estimates at the individual and
neighbourhood level testing Hypotheses 1 and 2, respectively. A third
model includes neighbourhood deprivation and dissatisfaction si-
multaneously, including an interaction between the two measures to
test Hypotheses 3. The fourth, fifth and sixth models add individual SES
factors, individual psychological factors and years lived at baseline
neighbourhood, respectively. Models 6 was fitted excluding individuals
who moved since wave one to test whether those continuously exposed
to the same neighbourhood experience the same change in poor health.
Only one in twenty sample members changed residential address from
wave 1 to wave 6. The results were almost identical and are not pre-
sented here.

Multiple imputation by chained equations was used to replace
missing values for item non-response within a wave (e.g. missing social
support values at wave one) as well as longitudinal non-response be-
tween waves (e.g. individuals who responded at one wave but not an-
other) for all variables used in the analysis. Data were transformed to
long format (i.e. a row of data for each wave of data for each individual)
and 100 imputed datasets were created. A row of data within a wave
was not imputed if the individual was known to not have responded due
to death at that wave. Data on mortality were matched by the Office for
National Statistics for all consenting respondents. The outcome of this
process is that there are complete observations for every individual
with a baseline neighbourhood (10,469) unless they died, in which case
they contribute to the total person years (53,988) as long as they are
alive. A sensitivity analysis using the complete case sample showed the
substantive findings were unchanged (see Supplementary table 2). Non-
response sampling weights were used to adjust for individual non-re-
sponse at baseline in the descriptive and statistical analysis.

All analysis were conducted using Stata 15 using the melogit com-
mand to fit multilevel models and mi command to produce values for
missing cases.
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3. Results

Table 2 displays the stepwise models. All models suggest significant
random variation in poor health at the individual and neighbourhood
levels. There was a predicted increase in the probability of poor health
over time from fifth at baseline to a third by wave 6. Individuals re-
siding in more deprived neighbourhoods at baseline were more likely to
have poor health (model 1). For example, the predicted probability of
poor health at mean age at the 75th percentile on the IMD distribution
was 28%, compared with 16% at the 25th percentile. There was no
change in the probability of poor health over time by IMD at baseline.
Subjective ratings of the neighbourhood were also associated with poor
health at baseline (model 2); the predicted probability of poor health at
mean age at the 75th percentile on the neighbourhood dissatisfaction
distribution was 28% compared with 18% at the 25th percentile. There
was no change in the probability of reporting poor health over time by
baseline NS.

When taking into account objective and subjective neighbourhood
measures in the same model (model 3) there was a slight attenuation in
the IMD estimate (10%) and a larger attenuation in the neighbourhood
dissatisfaction estimate (16%). The objective (IMD) standardized esti-
mate was stronger by 1.73 times compared with the subjective asso-
ciation estimate. Both estimates remained statistically significant in
model 3. There was no evidence of effect modification of neighbour-
hood dissatisfaction on the relationship between neighbourhood de-
privation and poor health, or vice versa. The interaction is therefore
removed from subsequent models in the interest of parsimony.

The relationship between IMD and baseline poor health changed
considerably after controlling for individual socioeconomic character-
istics (model 4). The strength of the association between IMD and
baseline poor health was further reduced by 69% on adjustment for
employment status, education, and non-pension wealth, while a more
modest attenuation of 12% was observed for neighbourhood dis-
satisfaction. The strength of the association between neighbourhood
dissatisfaction and baseline poor health declined by 35% after con-
trolling for psychosocial factors (model 5). Adjustment for length of
time at current address did not alter the estimates for IMD or neigh-
bourhood dissatisfaction on baseline poor health (model 6).

4. Discussion

This study supports evidence showing older adults who reside in
more objectively deprived neighbourhoods are more likely to report
worse health compared to people residing in less deprived neighbour-
hoods (Badland et al., 2013; Poortinga et al., 2007; Riva et al., 2007;
Sundquist et al., 2004). Consistent with previous studies (Bowling and
Stafford, 2007; Robert, 1999; Weden et al., 2008; Wen et al., 2006) the
present findings showed that the strength of this association reduces
considerably after controlling for individual SES, including education,
wealth, and employment status. This supports Poortinga et al. (2007)
finding that the adjustment of individual SES led to a reduction in the
effect of neighbourhood deprivation on SRH by half. The current study
estimates a two-thirds attenuation. Bowling and Stafford (2007) found
that the relationship between neighbourhood affluence and SRH was
explained when adjusting for individual SES. The difference compared
with the current study may lie in our use of a measure of deprivation,
rather than affluence, of neighbourhood SES. We find no evidence
supporting our first hypothesis that change in poor health differs ac-
cording to baseline neighbourhood deprivation, and this was consistent
when analyses were limited to individuals who did not move home
during the follow-up period. Thus, in later life, neighbourhood depri-
vation appears to maintain but does not compound inequalities in self-
reported health.

The results find that higher neighbourhood dissatisfaction predicts
poor health in older adults (Bowling and Stafford, 2007; Ellaway et al.,
2001; Ivory et al., 2011; Oshio and Urakawa, 2012; Wilson et al., 2004).
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The association was robust, despite attenuation, after adjustment for
individual psychosocial factors. This is consistent with Oshio and
Urakawa (2012) who found that after adjusting for personality traits
and sense of coherence there remained a statistically significant asso-
ciation between neighbourhood satisfaction and SRH. Also, research
suggests that individuals with a positive perception about their neigh-
bourhood’s physical environment tend to report good SRH and de-
creased risk of depressive symptoms (Wilson et al., 2004). As older
adults are more likely to be confined to their neighbourhoods due to
decline in mobility and retirement, perceptions of neighbourhood en-
vironment may have a greater effect on their subjective health com-
pared to more spatially mobile age groups (Yen et al., 2009). Yet there
was no support for our second hypothesis that change in poor health
over time varied according to baseline neighbourhood dissatisfaction.

There is no support for a neighbourhood effect from these analyses
given the neighbourhood association with health was only evident at
baseline and not as older adults age. An explanation for this null finding
is that any potential damage of living in a deprived neighbourhood on
subjective health has already taken place at earlier stages of the life-
course. An alternative explanation is selection into neighbourhoods
well before age 50 by individual characteristics not adjusted for in the
current analysis or imperfectly measured, for example individual SES
earlier in life (Jokela, 2014; Kravitz-Wirtz, 2016). This may explain
why poor health is associated with baseline neighbourhood deprivation
but not baseline neighbourhood deprivation over time. Our findings
demonstrate how the bulk of neighbourhood effect research, which is
cross-sectional, may misestimate neighbourhood effects because of
these biases.

We found no evidence to support the notion that neighbourhood
dissatisfaction moderates the relationship between neighbourhood de-
privation and SRH. We hypothesised that living in a neighbourhood
deemed objectively and subjectively deprived would be a double dis-
advantage. Few studies have investigated the effect of subjective
neighbourhood characteristics on the association between objective
neighbourhood characteristics and SRH. Poortinga et al. (2007) con-
ducted a multilevel analysis which showed a significant association
between neighbourhood deprivation, the perception of neighbourhood,
and SRH. The relationship between neighbourhood deprivation and
SRH was attenuated by neighbourhood perception and this was seen as
an indication that neighbourhood perception is a mediator (Poortinga
et al.,, 2007). Another study showed that subjective characteristics
mediated the relationship between objective characteristics and SRH by
conducting a mediation analysis through structural equation modeling
(Weden et al., 2008). The results in this study support the Poortinga
et al. (2007) finding that indicates an independence in the objective and
subjective neighbourhood effect on subjective health. This suggests
improving one will not undo the negative effect of the other.

Our analysis suggests that the baseline associations between SRH
and neighbourhood deprivation and SRH and neighbourhood satisfac-
tion may operate through different causal pathways. This is because the
associations that each neighbourhood characteristic exhibits with SRH
are attenuated by different control variables. The association between
IMD and SRH is attenuated most on controlling for socio-economic
position, while the association between dissatisfaction and SRH is most
attenuated after controlling for social support. Thus our results suggest
that individuals with low income tend to end up in deprived neigh-
bourhoods and have poorer health outcomes due to both individual and
area deprivation. Individuals with weak social support tend to live in
areas in which they feel dissatisfied towards. Thus, while dissatisfaction
is independently associated with SRH, much of the poorer health out-
comes observed in areas of dissatisfaction flows from the poorer social
connections that such individuals enjoy and that are considered to be
damaging to health (Kawachi et al., 2008).

The key strength of this paper is that it uses a large and nationally
representative sample of the older, private household population in
England with rich longitudinal detail on their health and other
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circumstances. The key contributions of the paper flow from our access
to a special version of ELSA that contains details of the neighbourhood,
enabling us to quantify the evolution of health throughout later life
according to both subjective and objective neighbourhood character-
istics. The combination of three data characteristics, including the rich
survey information on respondents, the fine geographical detail, and
the longitudinal information is relatively rare in neighbourhood effects
research with most papers lacking at least one of these components.
Yet all three components are necessary for studies that seek to provide a
stronger evidence base for causal links between neighbourhood char-
acteristics and health.

There are a number of limitations of this analysis which should be
recognised. First, while we have controlled for a set of social and eco-
nomic variables we cannot rule out the possibility that omitted vari-
ables would remove the area effects observed if included in our ana-
lysis. Such issues of neighbourhood selection are well documented in
the literature. It may be that uncaptured markers of social disadvantage
might drive movement into (or lack of movement out of) deprived
areas. Similarly, while in this paper we suggest that greater neigh-
bourhood dissatisfaction may lead to poorer health outcomes, we
cannot completely rule out the reverse causality: that poorer health
leads to a greater dissatisfaction with one’s area, perhaps as a result of
not participating fully in neighbourhood life. We were able to replace
missing values using multiple imputation under the assumption of
missing at random. There is the possibility we have not been able to
explain the response bias related to our outcome and explanatory
variables which may misestimate the relationship between neighbour-
hood and SRH. We also did not measure change in objective and sub-
jective neighbourhood perception over time. Further research could
explore this if these data become available. Perception measures are
only available at waves 1 and 3 in ELSA and we were only able to match
IMD at baseline due to restriction of our data linkage agreement. A
further limitation relates to the modifiable areal unit problem where
differing boundary specification might lead to different conclusions
around area effects (Openshaw, 1977). It is worth noting that the self-
defined aspect of neighbourhood suggests that this measure is likely to
have meaning for individuals while LSOAs are the finest geography that
could be used in line with our expectation that it is individual’s im-
mediate surroundings that are most important for experience of
neighbourhood living and its association with health.

5. Conclusion

This study showed an association between neighbourhood depri-
vation, neighbourhood dissatisfaction, and poor health in older adults.
Individuals living in more deprived areas and those more dissatisfied
with their neighbourhood were more likely to report poor health at
baseline. Individual socioeconomic factors reduced the strength of the
association between neighbourhood deprivation and poor health,
whereas psychosocial factors reduced the strength of the association
between neighbourhood dissatisfaction and poor health. There was no
change over 12 years in poor health by baseline neighbourhood de-
privation or dissatisfaction. The study therefore provides no evidence to
support that the association between neighbourhood and health
strengthens in later life. We also find that area dissatisfaction does not
moderate the relationship between neighbourhood deprivation and
poor health. Only a few studies in the past have accounted for both
objective and subjective characteristics of neighbourhood to measure
their effect on SRH and none to our knowledge have analysed trajec-
tories in health longitudinally. Both types of characteristics were in-
cluded in this study to take into account the broader effect of neigh-
bourhoods on health outcomes. The findings suggest neighbourhood
deprivation and neighbourhood satisfaction operate through different
causal pathways that each might be tackled by policymakers interested
in reducing health inequalities through area-based initiatives.

Health and Place xxx (XXxxX) XXX—-XXX

Acknowledgements

We would like to thank Margaret Blake and Nasima Begum,
National Centre for Social Research Methods for facilitating access to
the geocoded data. We would also like to thank Mai Stafford for her
supervision provided to lead author while writing up this paper.

Funding

This work is supported by the UCL Q-Step Centre funded by Nuffield
Foundation, ESRC and HEFCE Q-Step programme and a Leverhulme
Trust research project grant (RPG-2015-317). This work was also sup-
ported by the Medical Research Council and Economic Research
Council through the Lifelong Health and Wellbeing programme (grant
reference: G1001375/1).

Appendix A. Supporting information

Supplementary data associated with this article can be found in the
online version at doi:10.1016/j.healthplace.2018.10.006.

References

Badland, H., Turrell, G., Giles-Corti, B., 2013. Who does well where? Exploring how self-
rated health differs across diverse people and neighborhoods. Health Place 22, 82-89.
https://doi.org/10.1016/j.healthplace.2013.03.006.

Beard, J.R., Blaney, S., Cerda, M., Frye, V., Lovasi, G.S., Ompad, D., et al., 2009.
Neighborhood Characteristics and Disability in Older Adults. J. Gerontol. Ser. B
Psychol. Sci. Social. Sci. 64B (2), 252-257. https://doi.org/10.1093/geronb/gbn018.

Bowling, A., Stafford, M., 2007. How do objective and subjective assessments of neigh-
bourhood influence social and physical functioning in older age? Findings from a
British survey of ageing. Social. Sci. Med. 64 (12), 2533-2549. https://doi.org/10.
1016/j.socscimed.2007.03.009.

DCLG, 2007. The English Indices of Deprivation 2004 (revised). <http://webarchive.
nationalarchives.gov.uk/20100407164233/http://www.communities.gov.uk/
archived/general-content/communities/indicesofdeprivation/216309/>.

Ellaway, A., Macintyre, S., Kearns, A., 2001. Perceptions of place and health in socially
contrasting neighbourhoods. Urban Stud. 38 (12), 2299-2316. https://doi.org/10.
1080/00420980120087171.

Idler, E.L., Benyamini, Y., 1997. Self-rated health and mortality: a review of twenty-seven
community studies. J. Health Social. Behav. 38 (1), 21-37. https://doi.org/10.2307/
2955359.

Ivory, V.C., Collings, S.C., Blakely, T., Dew, K., 2011. When does neighbourhood matter?
Multilevel relationships between neighbourhood social fragmentation and mental
health. Social Sci. Med. 72 (12), 1993-2002. https://doi.org/10.1016/j.socscimed.
2011.04.015.

Jokela, M., 2014. Are neighborhood health associations causal? A 10-year prospective
cohort study with repeated measurements. Am. J. Epidemiol. 180 (8), 776-784.
https://doi.org/10.1093/aje/kwu233.

Kawachi, L., Subramanian, S.V., Kim, D., 2008. In: Kawachi, I., Subramanian, S.V., Kim, D.
(Eds.), Social Capital and Health BT - Social Capital and Health. Springer New York,
New York, NY, pp. 1-26. https://doi.org/10.1007/978-0-387-71311-3_1.

Kravitz-Wirtz, N., 2016. Cumulative effects of growing up in separate and unequal
neighborhoods on racial disparities in self-rated health in early adulthood. J. Health
Soc. Behav. 57 (4), 453-470. https://doi.org/10.1177/0022146516671568.

Macintyre, S., Ellaway, A., Cummins, S., 2002. Place effects on health: how can we
conceptualise, operationalise and measure them? Social. Sci. Med. 55 (1), 125-139.
https://doi.org/10.1016/50277-9536(01)00214-3.

Macintyre, S., Maciver, S., Sooman, A., 1993. Area, class and health: should we be fo-
cusing on places or people? J. Social. Policy 22 (2), 213-234. https://doi.org/10.
1017/50047279400019310.

Marshall, A., Jivraj, S., Nazroo, J., Tampubolon, G., Vanhoutte, B., 2014. Does the level of
wealth inequality within an area influence the prevalence of depression amongst
older people? Health Place 27 (0), 194-204. https://doi.org/10.1016/j.healthplace.
2014.02.012.

Mitchell, R., 2005. Commentary: the decline of death—how do we measure and interpret
changes in self-reported health across cultures and time? Int. J. Epidemiol. 34 (2),
306-308. https://doi.org/10.1093/ije/dyh361.

NatCen, 2018. English Longitudinal Study of Ageing (ELSA): User guide to the main
dataset Wave 1-8. <http://doc.ukdataservice.ac.uk/doc/5050/mrdoc/pdf/5050_
waves_1-8 interviewer_data_user_guide_v01.pdf>.

ONS, 2018. Census geography. <https://www.ons.gov.uk/methodology/geography/
ukgeographies/censusgeography>. (Accessed 10 October 2018).

Openshaw, S., 1977. A geographical solution to scale and aggregation problems in region-
building, partitioning and spatial modelling. Trans. Inst. Br. Geogr. 2 (4), 459-472.
https://doi.org/10.2307/622300.

Oshio, T., Urakawa, K., 2012. Neighbourhood satisfaction, self-rated health, and psy-
chological attributes: a multilevel analysis in Japan. J. Environ. Psychol. 32 (4),
410-417. https://doi.org/10.1016/j.jenvp.2012.07.003.


https://doi.org/10.1016/j.healthplace.2018.10.006
https://doi.org/10.1016/j.healthplace.2013.03.006
https://doi.org/10.1093/geronb/gbn018
https://doi.org/10.1016/j.socscimed.2007.03.009
https://doi.org/10.1016/j.socscimed.2007.03.009
http://webarchive.nationalarchives.gov.uk/20100407164233/http://www.communities.gov.uk/archived/general-content/communities/indicesofdeprivation/216309/
http://webarchive.nationalarchives.gov.uk/20100407164233/http://www.communities.gov.uk/archived/general-content/communities/indicesofdeprivation/216309/
http://webarchive.nationalarchives.gov.uk/20100407164233/http://www.communities.gov.uk/archived/general-content/communities/indicesofdeprivation/216309/
https://doi.org/10.1080/00420980120087171
https://doi.org/10.1080/00420980120087171
https://doi.org/10.2307/2955359
https://doi.org/10.2307/2955359
https://doi.org/10.1016/j.socscimed.2011.04.015
https://doi.org/10.1016/j.socscimed.2011.04.015
https://doi.org/10.1093/aje/kwu233
https://doi.org/10.1007/978-0-387-71311-3_1
https://doi.org/10.1177/0022146516671568
https://doi.org/10.1016/S0277-9536(01)00214-3
https://doi.org/10.1017/S0047279400019310
https://doi.org/10.1017/S0047279400019310
https://doi.org/10.1016/j.healthplace.2014.02.012
https://doi.org/10.1016/j.healthplace.2014.02.012
https://doi.org/10.1093/ije/dyh361
http://doc.ukdataservice.ac.uk/doc/5050/mrdoc/pdf/5050_waves_1-8_interviewer_data_user_guide_v01.pdf
http://doc.ukdataservice.ac.uk/doc/5050/mrdoc/pdf/5050_waves_1-8_interviewer_data_user_guide_v01.pdf
https://www.ons.gov.uk/methodology/geography/ukgeographies/censusgeography
https://www.ons.gov.uk/methodology/geography/ukgeographies/censusgeography
https://doi.org/10.2307/622300
https://doi.org/10.1016/j.jenvp.2012.07.003

S. Godhwani et al.

Poortinga, W., Dunstan, F.D., Fone, D.L., 2007. Perceptions of the neighbourhood en-
vironment and self rated health: a multilevel analysis of the Caerphilly health and
social needs study. BMC Public Health 7, 285. https://doi.org/10.1186,/1471-2458-7-
285.

Riva, M., Gauvin, L., Barnett, T.A., 2007. Toward the next generation of research into
small area effects on health: a synthesis of multilevel investigations published since
July 1998. J. Epidemiol. Community Health 61 (10), 853-861. https://doi.org/10.
1136/jech.2006.050740.

Robert, S.A., 1999. Socioeconomic position and health: the independent contribution of
community socioeconomic context. Annu. Rev. Sociol. 25 (1), 489-516. https://doi.
org/10.1146/annurev.soc.25.1.489.

Robinette, J.W., Charles, S.T., Gruenewald, T.L., 2016. Vigilance at home: longitudinal
analyses of neighborhood safety perceptions and health. SSM - Popul. Health 2,
525-530. https://doi.org/10.1016/j.ssmph.2016.06.004.

Ross, N.A., Tremblay, S., Graham, K., 2004. Neighbourhood influences on health in
Montréal, Canada. Social. Sci. Med. 59 (7), 1485-1494. https://doi.org/10.1016/j.
socscimed.2004.01.016.

Stafford, M., McMunn, A., De Vogli, R., 2011. Neighbourhood social environment and
depressive symptoms in mid-life and beyond. Ageing Soc. 31 (6), 893-910. https://
doi.org/10.1017/50144686 x 10001236.

Steffick, D., 2000. HRS/AHEAD documentation report: documentation of affective func-
tioning measures in the health and retirement study. Ann Arbor.

Stronegger, W.J., Titze, S., Oja, P., 2010. Perceived characteristics of the neighborhood
and its association with physical activity behavior and self-rated health. Health Place
16 (4), 736-743. https://doi.org/10.1016/j.healthplace.2010.03.005.

Sundquist, K., Malmstrom, M., Johansson, S., 2004. Neighbourhood deprivation and

Health and Place xxx (XXxxX) XXX—-XXX

incidence of coronary heart disease: a multilevel study of 2.6 million women and men
in Sweden. J. Epidemiol. Community Health 58 (1), 71-77. https://doi.org/10.1136/
jech.58.1.71.

Toma, A., Hamer, M., Shankar, A., 2015. Associations between neighborhood perceptions
and mental well-being among older adults. Health Place 34, 46-53. https://doi.org/
10.1016/j.healthplace.2015.03.014.

Tunstall, H., 2005. In: Kawachi, I., Berkman, L.F. (Eds.), Neighbourhoods and Health
2003. Oxford University Press Inc, USA, New York, pp. 320. https://doi.org/10.
1093/ije/dyh387.

Weden, M.M., Carpiano, R.M., Robert, S. a., 2008. Subjective and objective neighborhood
characteristics and adult health. Social. Sci. Med. 66 (6), 1256-1270. https://doi.org/
10.1016/j.socscimed.2007.11.041.

Wen, M., Hawkley, L.C., Cacioppo, J.T., 2006. Objective and perceived neighborhood
environment, individual SES and psychosocial factors, and self-rated health: an
analysis of older adults in Cook County, Illinois. Social. Sci. Med. 63 (10),
2575-2590. https://doi.org/10.1016/j.socscimed.2006.06.025.

Wilson, K., Elliott, S., Law, M., Eyles, J., Jerrett, M., Keller-Olaman, S., 2004. Linking
perceptions of neighbourhood to health in Hamilton, Canada. J. Epidemiol.
Community Health 58 (3), 192-198. https://doi.org/10.1136/jech.2003.014308.

Yang, M.-J., Yang, M.-S., Shih, C.-H., Kawachi, I., 2002. Development and validation of an
instrument to measure perceived neighbourhood quality in Taiwan. J. Epidemiol.
Community Health 56 (7), 492. (LP-496). <http://jech.bmj.com/content/56/7/492.
abstract).

Yen, I.H., Michael, Y.L., Perdue, L., 2009. Neighborhood environment in studies of health
of older adults: a systematic review. Am. J. Prev. Med. 37 (5), 455-463. https://doi.
org/10.1016/j.amepre.2009.06.022.


https://doi.org/10.1186/1471-2458-7-285
https://doi.org/10.1186/1471-2458-7-285
https://doi.org/10.1136/jech.2006.050740
https://doi.org/10.1136/jech.2006.050740
https://doi.org/10.1146/annurev.soc.25.1.489
https://doi.org/10.1146/annurev.soc.25.1.489
https://doi.org/10.1016/j.ssmph.2016.06.004
https://doi.org/10.1016/j.socscimed.2004.01.016
https://doi.org/10.1016/j.socscimed.2004.01.016
https://doi.org/10.1017/S0144686�10001236
https://doi.org/10.1017/S0144686�10001236
https://doi.org/10.1016/j.healthplace.2010.03.005
https://doi.org/10.1136/jech.58.1.71
https://doi.org/10.1136/jech.58.1.71
https://doi.org/10.1016/j.healthplace.2015.03.014
https://doi.org/10.1016/j.healthplace.2015.03.014
https://doi.org/10.1093/ije/dyh387
https://doi.org/10.1093/ije/dyh387
https://doi.org/10.1016/j.socscimed.2007.11.041
https://doi.org/10.1016/j.socscimed.2007.11.041
https://doi.org/10.1016/j.socscimed.2006.06.025
https://doi.org/10.1136/jech.2003.014308
http://jech.bmj.com/content/56/7/492.abstract
http://jech.bmj.com/content/56/7/492.abstract
https://doi.org/10.1016/j.amepre.2009.06.022
https://doi.org/10.1016/j.amepre.2009.06.022

	Comparing subjective and objective neighbourhood deprivation and their association with health over time among older adults in England
	Comparing subjective and objective neighbourhood deprivation and their association with health over time among older adults in England
	Introduction
	Methods
	Study population
	Measures
	Dependent variable
	Self-rated health
	Independent variables
	Neighbourhood deprivation
	Neighbourhood dissatisfaction
	Measurement occasion

	Covariates
	Statistical analysis

	Results
	Discussion
	Conclusion
	Acknowledgements
	Funding
	Supporting information
	References


