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OBJECTIVES: To investigate the relationship between
area-level deprivation and risk of cognitive dysfunction.

DESIGN: Cross-sectional analysis.

SETTING: The Trinity, Ulster, and Department of Agri-
culture (TUDA) study from 2008 to 2012.

PARTICIPANTS: Community-dwelling adults aged
74.0 � 8.3 without dementia (N = 5,186; 67% female).

MEASUREMENTS: Adopting a cross-jurisdictional app-
roach, geo-referenced address-based information was used
to map and link participants to official socioeconomic indi-
cators of deprivation within the United Kingdom and the
Republic of Ireland. Participants were assigned an individual
deprivation score related to the smallest administrative area
in which they lived. These scores were categorized into com-
parable quintiles, that were then used to integrate the data-
sets from both countries. Cognitive health was assessed
using the Mini-Mental State Examination (MMSE); cogni-
tive dysfunction was defined as a MMSE score of 24 or less.

RESULTS: Approximately one-quarter of the cohort
resided within the most-deprived districts in both coun-
tries. Greater area-level deprivation was associated with
significantly lower MMSE scores; fewer years of formal
education; greater anxiety, depression, smoking and

alcohol use, and obesity; and more adverse outcomes,
including higher blood pressure and diabetes risk. After
adjustment for relevant covariates, area deprivation was
associated with significantly higher risk of cognitive dys-
function (odds ratio =1.40, 95% confidence inter-
val = 1.05–1.87, P = .02, for most vs least deprived).

CONCLUSION: This analysis combining data from two
health systems shows that area deprivation is an indepen-
dent risk factor for cognitive dysfunction in older adults.
Adults living in areas of greatest socioeconomic depriva-
tion may benefit from targeted strategies aimed at
improving modifiable risk factors for dementia. Further
cross-national analysis investigating the impact of area-
level deprivation is needed to address socioeconomic dis-
parities and shape future policy to improve health out-
comes in older adults. J Am Geriatr Soc 0:1–7, 2018.
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Health, well-being, and socioeconomic status are clo-
sely linked, with considerable evidence showing

poorer health1 and earlier morbidity and death2–4 in per-
sons at lower socioeconomic levels. There has been grow-
ing interest in whether the area in which a person lives can
influence health in addition to the effects of individual
socioeconomic factors.5 Area deprivation indices represent
a geographic area-based composite measure of the socioe-
conomic deprivation of neighborhoods. They are typically
constructed from a range of domains relating to depriva-
tion such as income, employment, education, proximity to
services, living environment, and crime and disorder and
are presented as a single value or score for each neighbor-
hood or area. Higher index values represent greater levels
of deprivation in an area, and available evidence suggests
that higher area deprivation is associated with greater risk
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of chronic disease and premature mortality6,7 independent
of individual socioeconomic circumstances.6,8–10

Cognitive function in aging has become a global pub-
lic health priority because it has important implications for
independence and quality of life of older adults.11 With
the prevalence of dementia predicted to triple by 2050, it
is important to identify individuals at greatest risk of
developing cognitive dysfunction, an early predictor of
dementia.11 Few previous studies have examined the influ-
ence of area-level deprivation on cognitive health in older
adults, although one study from England reported that
greater area-level deprivation was not significantly associ-
ated with cognitive impairment and dementia after
accounting for individual-level factors.12 To our knowl-
edge, no previous study has investigated area-level depriva-
tion in relation to cognitive health in cross-national
research.

Some progress has been made in advancing the devel-
opment of standardized deprivation indicators at a Eur-
opean Union level13 and more detailed comparisons of
small area-level deprivation for a selection of countries
within Europe,14 demonstrating the potential for using
such measures in cross-national health inequality research.
The aim of this study was to investigate the effect of area-
level socioeconomic deprivation on the risk of cognitive
dysfunction and related health and lifestyle factors in older
adults by combining data from two jurisdictions within
the island of Ireland: Northern Ireland (NI), United King-
dom, and the Republic of Ireland (RoI).

METHODS

Participants and Study Design

This investigation was conducted as an observational study
using data from the Trinity, Ulster, and Department of
Agriculture (TUDA) cohort, as described in detail else-
where.15 The TUDA study included 5,186 community-
dwelling, noninstitutionalized adults aged 60 and older
recruited between 2008 and 2012 from NI and RoI and
initially sought to investigate the role of nutritional and
related lifestyle factors in the development of three com-
mon diseases of aging—cardiovascular disease, osteoporo-
sis, and dementia. TUDA participants were recruited using
standardized protocols from general practice or hospital
outpatient clinics and deemed suitable if they (or their par-
ents) were born on the island of Ireland and did not have
a diagnosis of dementia. Participants who were able to
provide informed consent were considered eligible. The
final study cohort was composed of 2,093 participants
recruited in NI and 3,093 in RoI.

The Office for Research Ethics Committees Northern
Ireland granted ethical approval (reference 08/NIR03/113),
with corresponding approvals from the Northern and Wes-
tern Health and Social Care Trusts in NI and the Research
Ethics Committee of St James Hospital and The Adelaide
and Meath Hospital in Dublin.

Health and Lifestyle Data

A health and lifestyle questionnaire was administered to
participants to collect general information relevant to

medical history, medication use, smoking status, and alco-
hol consumption. Weight and height were recorded to the
nearest 0.01 kg and 0.01 m, respectively, using portable
scales and stadiometer (Seca; Brosch Direct Ltd, Peterbor-
ough, United Kingdom), and body mass index (BMI; kg/
m2) was calculated. Waist and hip measurements were
recorded to the nearest 0.1 cm using a flexible tape mea-
sure and standardized protocols. The Timed Up-and-Go
(TUG) test was administered as a measure of functional
mobility.16 Participants were asked to stand from a seated
position (seat height approximately 46 cm), walk 3 m at
their usual pace, turn around, walk back to the chair, and
sit down. No physical assistance was given, and the time
taken from command “Go” to completion of the task was
measured using a stopwatch. Blood pressure (BP) measure-
ments were taken in accordance with standard operating
procedures. In brief, two measurements were taken from
the reference arm (the arm with the highest BP reading),
with a 5- to 10-minute interval between each measure-
ment, and the mean of the two values was used as the BP
value. Nonfasting blood samples were collected, stored,
and analyzed using standard operating procedures and
routine hospital laboratory assays.

Cognitive health was assessed using the Mini-Mental
State Examination (MMSE),17 a short, structured cognitive
test that evaluates global cognitive function by assessing
the domains of orientation, registration, attention and con-
centration, recall and language and is the most widely used
screening tool in clinical settings worldwide for identifying
cognitive impairment or dementia. The maximum score
achievable is 30, with a score less than 25 indicating a
possibility of cognitive impairment and a score less than
20 indicating dementia. Anxiety and depression were also
assessed, using the Hospital Anxiety and Depression
Scale18 and the Center for Epidemiologic Studies Depres-
sion Scale, respectively.19

Measurement of Area Deprivation

Deprivation indices are used in the United Kingdom and
Ireland on a factor analytical approach that reduces a
large number of indicator variables to a smaller number of
underlying domains or factors that are presented as a sin-
gle value or score. Participants from NI were initially
mapped using their house number, street name, unit post-
code, town information, and the Land and Property Ser-
vices Ordnance Survey of Northern Ireland POINTER
Geo-referencing database.20 After cleaning and verification
of the address information, 1,982 participants (94.7%)
were geo-referenced and linked to an area deprivation
score based on the Census Output Area (COA) in which
they lived using data from the Northern Ireland Multiple
Deprivation Measure 2010,21 which comprises 7 domains
of deprivation, each developed to measure a distinct form
or type of deprivation: income, employment, health, edu-
cation, proximity to services, living environment, and
crime. These domains were then presented as a single
value or area deprivation score, which was then catego-
rized according to quintile (each quintile representing 20%
of all COAs in NI) ranging from least (Q1) to most (Q5)
deprived. This was the preferred measure of deprivation
because it was calculated at the smallest area-level
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available (with a mean number of households of 125 and
a mean population of 340).

In the absence of a comparable postal code reference
system in the RoI, an alternative geocoding method using
Irish Grid X and Y co-ordinates22 was used to map and link
participants to the appropriate socioeconomic indicators of
area-level deprivation using the 2011 Pobal HP Deprivation
Index for Small Areas in the Republic of Ireland,23 which
conceptualizes underlying indicators of deprivation based
on earlier deprivation indices for Ireland and analyses from
other countries to identify three domains of affluence or dis-
advantage: demographic profile, social class composition,
and labor market situation. After address information was
cleaned and verified, 3,066 participants (99.1%) were allo-
cated to a Small Area Population Statistics (SAPS) area (with
a mean number of households of 107 and mean population
of 248) and given an area deprivation score. Again, the sin-
gle area deprivation scores were categorized according to
quintile, with each quintile representing 20% of all SAPS
areas in RoI, ranging from least (Q1) to most (Q5) deprived.

Using local area deprivation data and the appropriate
geo-referencing methods for each jurisdiction, comparable
area deprivation scores categorized as quintiles could be
generated, allowing for TUDA study data from two differ-
ent countries within the island of Ireland (NI, RoI) to be
effectively linked and integrated. One hundred thirty-eight
(2.7%) participants of the study cohort were not allocated
an area deprivation quintile because of incomplete address
information.

Statistical Analysis

Statistical analysis was performed using SPSS version 23.0
(IBM Corp., Armonk, NY). Before statistical analysis was
performed, tests for normality were performed, and vari-
ables were log-transformed as appropriate. Between-group
differences were analyzed using analysis of covariance
(controlling for relevant covariates) with Bonferroni cor-
rection for multiple comparisons or chi-square tests using
standardized residuals. The effect of area deprivation on
the main study outcome, cognitive dysfunction, was inves-
tigated using logistic regression. In line with current clini-
cal practice in the United Kingdom and Ireland,
participants were classified according to MMSE score into
two groups—normal cognitive function (MMSE score ≥25,
reference) and cognitive dysfunction (MMSE score ≤24).
Area deprivation was categorized into quintiles, and the
model was adjusted for factors relevant to cognitive dys-
function. These covariates included age, sex, education,
depression, anxiety, BMI, TUG test, smoking, alcohol,
blood pressure, blood lipids, and diabetes.

RESULTS

Relevant characteristics of the TUDA study cohort are
shown in Table 1. Of the 5,186 TUDA study participants,
5,048 (97.3%) were allocated to an area deprivation quin-
tile. Figure 1 shows the geographical distribution of TUDA
participants in NI and RoI according to area deprivation
category. Marginally higher proportions of TUDA partici-
pants were found in the least- (21.2%) and most- (26.2%)
deprived quintiles than in the other quintiles.

Participant characteristics and disease risk factors were
then examined in relation to area-level socioeconomic
deprivation (Table 2). MMSE score was significantly lower
at the highest levels of area deprivation (Q4, Q5). With
increasing area deprivation, the number of years spent in
formal education decreased, and anxiety, depression,
smoking, alcohol use, and obesity all increased, along with
disease risk factors, including blood pressure and diabetes
risk.

Table 3 shows determinants of cognitive dysfunction
in older Irish adults, calculated using logistic regression
analysis. Area-level socioeconomic deprivation was associ-
ated with greater risk of cognitive dysfunction (odds
ratio = 1.40; 95% confidence interval = 1.05–1.87;
P = .02 for most vs least deprived) after adjustment for
other relevant factors. A comparison of logistic regression
analysis with and without area deprivation showed that
the inclusion of area deprivation significantly strengthened
the model (likelihood ratio test; see Table 3 footnote).

DISCUSSION

This study showed that area-level socioeconomic depriva-
tion in older people is associated with poor cognition and
an adverse general health profile. Older adults living in
areas with the greatest socioeconomic deprivation in NI
and the RoI had a 40% greater risk of cognitive dysfunc-
tion than those living in areas of least deprivation, after
adjustment for other relevant risk factors.

There is accumulating evidence that the place where a
person lives influences their disease risk, even after

Table 1. Relevant Characteristics of Trinity, Ulster,
and Department of Agriculture Study Participants
(N = 5,186)

Characteristic Value

General characteristics
Age, mean � SD 74.0 � 8.3
Female, n (%) 3,487 (67)
Age finished education, mean � SD 16.0 � 3.0
Mini-Mental State Examination score,
mean � SD

27.1 � 2.6

Center for Epidemiologic Studies Depression
Scale score, mean � SD

6.1 � 7.5

Hospital Anxiety and Depression Scale score 3.2 � 3.7
Lifestyle and clinical risk factors
BMI, kg/m2, mean � SD 27.9 � 5.4

Obese (BMI ≥30 kg/m2), n (%) 341 (34)
Waist-to-hip ratio, mean � SD 0.91 � 0.08
Timed Up-and-Go time, seconds, mean � SD 14 � 9
Current smoker, n (%) 623 (12)
Alcohol intake, units/wk, mean 7.8 � 12.5
Systolic blood pressure, mmHg, mean � SD 144 � 21
Diastolic blood pressure, mmHg, mean � SD 78 � 11
Total cholesterol, mmol/L, mean � SD 4.6 � 1.0

Low-density lipoprotein, mmol/L, mean � SD 2.4 � 0.9
High-density lipoprotein, mmol/L, mean � SD 1.5 � 0.5

Triglycerides, mmol/L, mean � SD 1.6 � 0.9
HbA1c, %, mean � SD 5.9 � 0.8
With or at risk of diabetes, n (%)a 1,145 (23)

SD = standard deviation; BMI = body mass index.
aGlycosylated hemoglobin (HbA1c) ≥ 6.1% or antidiabetic medication use.
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accounting for individual factors.6–10,24–26 Area depriva-
tion refers to a geographical measure of the socioeconomic
deprivation in an area or region. In the current cross-juris-
dictional study, greater area deprivation was associated
with significantly lower MMSE scores, fewer years spent
in formal education, poorer mental health, higher alcohol
use, and smoking (e.g., 8% vs 18% smokers in least vs
most deprived), along with a greater range of disease risk
factors, notably blood pressure, diabetes risk, and obesity
(e.g., 27% vs 35% obese in least vs most deprived). These
observations are generally consistent with findings from
other studies undertaken in Sweden, Australia, England,
and the United States.27–30 Most previous studies investi-
gating area-based deprivation have focused on mortality7

and cardiovascular diseases or diabetes,6,31 and there is a
paucity of research investigating the influence of area
deprivation on cognitive dysfunction; in particular, no pre-
vious study has addressed this relationship across different
jurisdictions. In the current study, consistent with previous
reports,32,33 older people living in areas of higher depriva-
tion were found to have higher rates of depression and
anxiety. Poor mental health (in particular depression) is in
turn an established risk factor for cognitive dysfunction,
and the current results showed that depression was an
independent factor contributing to cognitive dysfunction.

The mechanisms underlying the relationship between
area deprivation and cognitive dysfunction in the present
study are not clear, but educational attainment34 and
depression35 may be two important mediators in this
complex relationship. One recent population-based longi-
tudinal survey of more than 10,000 older adults in the

United States concluded that higher educational attain-
ment was associated with significantly lower risk of
dementia.36 Likewise, a 2-decade comparison of the
prevalence of dementia in the United Kingdom suggests that
education is a strong modifiable factor in dementia,37

further supporting the view that poor education may be one
of the drivers of the relationship between area deprivation
and cognition shown here. We found significantly lower
educational attainment in older adults living in areas of
greatest deprivation, who had 3 fewer years of formal edu-
cation than those in the least deprived areas. In addition,
depression has been shown to increase cognitive dysfunc-
tion, and poorer cognitive health can also predispose older
adults to depression,38,39 suggesting a bidirectional relation-
ship between the two conditions. Also, in agreement with
the current findings, it was previously observed that
depression in older adults was associated with socioe-
conomic disadvantage, poverty, and deprivation related
to place of residence.40 The association between area
deprivation and cognitive dysfunction observed in the
current study remained significant even after adjustment
for education, depression, and other factors, suggesting
that other social determinants of health could also con-
tribute to this relationship. These include contextual
poverty, income inequality, social cohesion, access to
resources, and relationships with the built and natural
environment.1,12,41

Despite expectations that aging populations globally
would lead to large increases in the number of adults with
dementia, recent studies from the United States and Eur-
ope suggest that the prevalence of dementia in some

Figure 1. Map showing the distribution of Trinity, Ulster, and Department of Agriculture study participants from (A) Northern
Ireland, United Kingdom and (B) the Republic of Ireland, color-coded according to area deprivation category, ranging from
least-deprived 20% of areas (GREEN) to most-deprived 20% of areas (RED) in each jurisdiction. [Color figure can be viewed at
wileyonlinelibrary.com]
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Table 2. Participant Characteristics and Disease Risk Factors According to Quintile (Q) of Area Deprivation

Characteristic Q1, n = 1,069 Q2, n = 859 Q3, n = 919 Q4, n = 877 Q5, n = 1,324 P-Value

General characteristics
Age, mean � SD 75.4 � 8.7 74.0 � 8.3 73.3 � 7.9 73.6 � 8.0 73.9 � 8.3 <.001
Female, n (%) 734 (69) 585 (68) 591 (64) 597 (68) 886 (67) .36
Age finished education, mean � SD 17.8 � 3.8 16.6 � 3.1 15.9 � 2.7 15.3 � 2.2 14.8 � 1.9 <.001
Mini-Mental State Examination score, mean � SD 27.4 � 2.5 27.4 � 2.3 27.4 � 2.3 26.9 � 2.7 26.5 � 2.8 .008
Center for Epidemiologic Studies Depression
Scale score, mean � SD

5.2 � 6.8 5.4 � 6.8 5.5 � 7.4 6.3 � 7.6 7.5 � 8.2 .001

Hospital Anxiety and Depression Scale score 2.7 � 3.2 2.8 � 3.4 3.1 � 3.6 3.4 � 3.8 3.7 � 4.0 .01
Lifestyle and clinical risk factors
BMI, kg/m2, mean � SD 27.1 � 5.0 27.5 � 5.1 28.0 � 5.1 28.7 � 5.8 28.1 � 5.8 <.001

Obese (BMI ≥30 kg/m2), n (%) 291 (27) 274 (32) 324 (35) 348 (40) 469 (35) <.001
Waist-to-hip ratio, mean � SD 0.90 � 0.08 0.90 � 0.09 0.91 � 0.08 0.92 � 0.09 0.91 � 0.08 .001
Timed Up-and-Go time, seconds, mean � SD 14 � 10 14 � 9 13 � 9 14 � 9 15 � 9 .009
Current smoker, n (%) 86 (8) 76 (9) 100 (11) 108 (12) 242 (18) <.001
Alcohol intake, units/wk, mean 6.6 � 10.9 6.7 � 10.9 8.0 � 12.8 8.1 � 12.9 9.3 � 14.5 .004
Systolic blood pressure, mmHg, mean � SD 142 � 20 144 � 21 147 � 21 145 � 21 144 � 21 .006
Diastolic blood pressure, mmHg, mean � SD 77 � 11 78 � 11 79 � 11 79 � 11 78 � 12 .03
Total cholesterol, mmol/L, mean � SD 4.7 � 1.0 4.7 � 1.0 4.7 � 1.1 4.6 � 1.1 4.6 � 1.0 .01

Low-density lipoprotein, mmol/L, mean � SD 2.5 � 0.9 2.4 � 0.8 2.5 � 0.9 2.4 � 0.9 2.4 � 0.9 .06
High-density lipoprotein, mmol/L, mean � SD 1.6 � 0.5 1.5 � 0.5 1.4 � 0.5 1.4 � 0.5 1.4 � 0.5 <.001

Triglycerides, mmol/L, mean � SD 1.5 � 0.8 1.5 � 0.9 1.7 � 0.9 1.6 � 0.9 1.6 � 0.9 .001
HbA1c, %, mean � SD 5.8 � 0.8 5.8 � 0.8 5.8 � 0.8 6.0 � 0.9 5.9 � 0.8 .20
With or at-risk of diabetes, n (%)a 209 (20) 157 (18) 189 (21) 244 (28) 315 (24) .001

Participants were allocated to a deprivation quintile (1–5) based on the deprivation score of the area in which they lived, with 1 being the least deprived

and 5 the most deprived.

Statistical tests: Between-group analysis of covariance (controlling for age) with Bonferroni correction for multiple comparisons or chi-square test using

standardized residuals. P < .05 was considered significant.

SD = standard deviation; BMI = body mass index.
aGlycosylated hemoglobin (HbA1c) ≥ 6.1% or antidiabetic medication use.

Table 3. Determinants of Cognitive Dysfunction in Older Adults (n = 4,554)

Determinant Beta Value OR (95% Confidence Interval) P-Value

Age 0.059 1.06 (1.05–1.08) <.001
Female sex �0.078 0.93 (0.74–1.15) .49
Age at which finished education �0.151 0.86 (0.82–0.90) <.001
Center for Epidemiologic Studies Depression Scale score 0.040 1.04 (1.03–1.06) <.001
Hospital Anxiety and Depression Scale score �0.016 0.98 (0.96–1.01) .27
Body mass index �0.024 0.98 (0.96–1.00) .02
Timed Up-and-Go test 0.029 1.03 (1.02–1.04) <.001
Current smoker 0.109 1.12 (0.83–1.49) .46
Alcohol consumption in past year 0.084 1.09 (0.83–1.43) .54
Systolic blood pressure �0.002 1.00 (0.99–1.00) .52
Diastolic presssure 0.003 1.00 (0.99–1.01) .50
Total cholesterol �0.025 0.98 (0.88–1.08) .64
Triglycerides �0.074 0.93 (0.81–1.06) .28
With or at risk of diabetesa 0.023 1.02 (0.81–1.29) .85
Country: Republic of Ireland 0.421 1.52 (1.16–1.99) .002
Quintile of area deprivationb

2 �0.112 0.89 (0.64–1.25) .51
3 �0.246 0.78 (0.55–1.11) .17
4 0.209 1.23 (0.89–1. 70) .20
5 0.337 1.40 (1.05–1.87) .02

Cognitive dysfunction defined as Mini-Mental State Examination (MMSE) score ≤24.
Results obtained from a fully adjusted logistic regression model.

Odds ratio (OR) given as exponentiation of the beta coefficient (Exp B), where Exp B = change in the OR).

Likelihood ratio test indicates a significant improvement in the logistic regression model with the inclusion of area deprivation (with area deprivation: log-

likelihood = 2,907.8, chi-square = 519.2; degrees of freedom (df) = 20, P < .001; without area deprivation: log-likelihood = 2,926.7; chi-square = 500.4,

df = 16, P < .001).
aGlycosylated hemoglovin ≥6.1% or antidiabetic medication use.
bBased on the score of the area in which participants live (reference Q1: least deprived).

JAGS DECEMBER 2017–VOL. 0, NO. 0 AREA-LEVEL SOCIOECONOMIC DEPRIVATION AND COGNITIVE DYSFUNCTION 5JAGS JULY 2018–VOL. 66, NO. 7 AREA-LEVEL SOCIOECONOMIC DEPRIVATION AND COGNITIVE DYSFUNCTION 1273



countries may be stabilizing (or even declining), possibly
as a result of improved health in midlife and potential pro-
tection that better educational attainment in early life
affords.36,37 The findings of a recent investigation of epi-
demiological data over time from 5 studies in western Eur-
ope suggest that primary prevention aimed at increasing
cognitive reserve, along with better treatment of vascular
and chronic conditions, could have the greatest effect on
future dementia.37 In addition, deprived social environ-
ments are known to breed social isolation and psychoso-
cial stress and limit access to resources and health services,
all of which can potentially interact with individual sus-
ceptibility to cognitive dysfunction. The current findings
linking area deprivation with not only greater risk of cog-
nitive dysfunction and lower educational attainment, but
also a range of adverse lifestyle and cardiovascular disease
risk factors, points to the living environment as an impor-
tant component in dementia risk and thus a worthwhile
target for efforts to reduce dementia occurrence and dis-
ability. A comprehensive report recently highlighted the
potential for effective dementia prevention through tar-
geted interventions to modify risk factors that could trans-
form the future for society.42

The current study benefited from the use of a large,
well-characterized cohort of older adults. It used individ-
ual-level data on health and disease status and area-level
data on deprivation to determine whether living in a
deprived area increases the risk of poor health, specifically
cognitive dysfunction. A further strength was the use of
novel country-specific geocoding approaches that facili-
tated the integration of regionally independent ethnically
homogenous (Caucasian) datasets, enabling the TUDA
cohort as a whole to be readily described in relation to the
underlying socioeconomic profile of the base population of
the two countries within the island of Ireland. This novel
cross-jurisdictional approach provided a unique opportu-
nity to link area-level deprivation with cognitive outcomes
in older adults from two health systems; to our knowledge,
this is the first time this has been achieved. As such, this
work sets a precedent for future research initiatives seeking
to integrate comparable data from cross-national studies
(e.g., Survey of Health, Ageing and Retirement in
Europe43) to investigate area-level deprivation in relation
to health. The limitations of our approach relate to geo-
graphical coverage, geo-referencing accuracy, scale, and
the direct comparability of measures of deprivation across
jurisdictions. The study also used unique composite mea-
sures of deprivation from each jurisdiction made up of dif-
ferent combinations of univariate socioeconomic
indicators; thus the measures of small area deprivation are
not exactly comparable, but for the purposes of this study,
the measures were categorized into quintiles ranging from
the most- to the least-deprived areas in each jurisdiction,
providing a meaningful measure for comparison across the
deprivation spectrum. In addition, although area-based
income deprivation indicators are associated with health
outcomes, the effect is less pronounced than that of indi-
vidual income measures,44 and as such, the lack of specific
data relating to personal income has a potentially con-
founding residual influence in this analysis. Nevertheless,
this study further underscores the value of using area
deprivation indices (that include domains related to

personal income and wealth), particularly in situations in
which socioeconomic data for individuals are not readily
available. Finally, although the MMSE as a measure of
cognition has sometimes been criticized for its ceiling and
floor effects, it is the most widely used screening cognitive
test in clinical settings and in epidemiological studies
worldwide.45

In conclusion, the novel, cross-jurisdictional approach
of the current study provides a unique insight into the
relationship between area deprivation and cognitive per-
formance and suggests that older Irish adults living in
areas with the greatest level of deprivation are at signifi-
cantly higher risk (40%) of cognitive dysfunction.
Although further research is needed to fully elucidate the
mechanisms explaining our observations, this work repre-
sents a first step toward identifying the specific aspects of
area-level socioeconomic deprivation connected with cog-
nitive health in older adults. Given the widening health
and socioeconomic disparities seen globally, the current
findings identify the potential for effective dementia pre-
vention through targeted interventions to modify risk
factors in communities with the greatest area-level socioe-
conomic deprivation.
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