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Introduction

Early studies on social class and dementia

The association between belonging to a disadvantaged 
social class and health outcomes has been consistently 

documented during recent decades, and dementia is 
no exception. The study by Stern et al. [1], published 
in 1994, was one of the first to link dementia risk to 
‘our social class hierarchies’, with occupational class 
and years of education as indicators. Evans et al. [2] 
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there is a significant association between belonging to a social class and the risk of dementia, with education 
and occupation being the most relevant indicators of social class regarding this risk. Studying the relationship 
between belonging to a disadvantaged social class and dementia risk might be a fruitful path to diminishing 
the incidence of dementia over time. However, a narrow operationalisation of social class that only includes 
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then reported the association between socio-economic 
status and dementia – measured with education, occu-
pation and income. Their work and the following stud-
ies [3–6] revealed that the relationship between social 
class and dementia risk may be more complex than 
originally posited [7]. First, there is no consensus on 
the best social class indicators [7]. Second, studies 
report a large between-studies variability in the magni-
tude of association [1,8]. Finally, multiple interactions 
between social class and other factors (e.g. APOE 
genotype) can be found to influence dementia risk 
[2,8,9]. Despite a presence and interest in studying 
the influence of social class on various health out-
comes, a meta-analysis quantifying the association 
between belonging to a disadvantaged social class and 
the risk of dementia has yet to be performed. In the 
present work, we sought to summarise the results of 
prospective, longitudinal studies on the subject to gain 
insight into the mechanisms of this relationship.

Mechanisms linking social class and dementia

Belonging to a given social class has been found to 
change a person’s cognitive health outcomes in 
advanced age in multiple ways. First, individuals in 
more advantaged social classes have better access to 
education [10–12], creative and cognitively demand-
ing occupations [10,13,14] and cognitively complex 
leisure activities such as going to the theatre, opera 
and museums [15,16]. Exposure to lifelong cogni-
tive stimulation of this sort enables the development 
of so-called cognitive/brain reserve, delaying the 
clinical manifestation of existing dementia-type 
brain changes [17–20]. Second, these individuals 
endure less chronic background stress associated 
with, for example, insecure housing, work and bill 
payments [21,22]. These lower levels of stress con-
tribute to better cardiovascular [23] and cognitive 
health [24], both of which also contribute to a lower 
risk of dementia [25,26]. Third, people in more 
advantageous social classes have more confidence in 
institutions [27] and consequently are more prone 
to rely on formal support to fulfil their health needs 
[28,29]. As such, they have a higher probability of 
receiving timely medical and social care [28,30] – 
another factor associated with better health out-
comes. Finally, people of higher social classes are 
exposed to a lesser extent to environmental factors 
linked to dementia risk, such as air and noise pollu-
tion, limited greenness and poor walkability of the 
place [31,32]. Inversely , disadvantaged groups and 
individuals belonging to lower social classes are 
more exposed to risk factors and environmental con-
ditions associated with much higher health risks. 
This phenomenon, called ‘double jeopardy’ [33], 

has been previously explored in the field of cognitive 
health of older people [34].

Challenges in studying the association between 
social class and dementia

There are some notable difficulties in studying the 
association between social class and dementia. For 
one, each society has its own understanding of what 
are considered valuable resources (e.g. capital/means 
of production [35,36], spiritual [37] or cultural 
[38,39] leadership, respect/recognition [40] or deci-
sional power [41]), the possession of which deter-
mines one’s affiliation to a higher social class [42,43]. 
Therefore, social inequalities in dementia may appear 
along different axes of social stratification (e.g. 
wealth, cultural capital, occupational prestige) in dif-
ferent societies. Thus, comparing associations 
between belonging to social class and dementia risk 
across countries must take these possible differences 
into account. Moreover, some individual characteris-
tics such as race and gender should be considered 
because they could modify the association between 
social class indicators and dementia risk [44,45] 
observed in the general population.

As we are interested in how social stratification 
affects the cognitive health of older people, we pre-
ferred the term ‘social class’ over ‘socio-economic 
status’. While the difference between the two terms is 
a subject of ongoing discussion [46], it is generally 
acknowledged that the former is a broader concept 
and includes notions of privilege and lifestyle which 
may be as influential on the risk of dementia as socio-
economic position.

The necessity of the review and objectives

A systematic review with meta-analysis targeting the 
association between belonging to a disadvantaged 
social class and dementia risk can clarify the mecha-
nisms at play by answering the following questions: 
(1) What is the magnitude of this association overall? 
(2) Which social class indicators are associated with 
greater dementia risk? (3) To what extent is the asso-
ciation moderated by individual participant charac-
teristics (gender, race/ethnicity) and the context 
(time period, country)? We limited our analysis to 
prospective, longitudinal studies, as they provide the 
highest levels of evidence for prognostic studies [47].

Methods

The registration number of this review on the 
PROSPERO International prospective register of sys-
tematic reviews (https://www.crd.york.ac.uk/prospero) 

https://www.crd.york.ac.uk/prospero
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is CRD42020166244. The registration record was 
automatically published exactly as submitted due to 
the COVID-19 pandemic in 2020. The divergence 
with the protocol concerned inclusion criteria, as we 
did not include studies on cognitive functioning, mini-
mal cognitive impairment and cognitive decline. This 
decision was made to keep the focus of the current 
work reasonably narrow. The diversity in operationali-
sation of cognitive decline and cognitive impairment, 
as well as the diversity in cognitive functions consid-
ered, would require a presentation of results far above 
the limits of the journal publication.

The search strategy was developed by researchers 
(Y.B. and G.M.) with the help of a university librar-
ian specialising in public health. The search period 
included all available publications until 7 October 
2021 (the day of the last search in all the databases), 
with no limit for the oldest publication. The search 
strategy used both MeSH terms and keywords and 
was constructed using four key concepts: social class, 
dementia, longitudinal studies and aging (see 
Supplemental Material for the PubMed search 
terms). We included journal articles and governmen-
tal reports, while dissertations, book chapters, and 
conference papers were excluded. No contact with 
study authors was undertaken. We searched in 
PubMed, Embase, PsychInfo and Web of Science 
databases. Covidence and Endnote reference man-
agement software was used for independent abstract 
screening and full-text management. Articles in 
English and French were retained.

We included prospective longitudinal studies 
including participants aged ⩾60 years without 
dementia at baseline issued from the general popula-
tion. To be included, studies had to report the risk of 
dementia (all-cause dementia or Alzheimer’s demen-
tia) as assessed by the authors of included studies 
with an individual’s social class indicator. Social class 
as an exposure or confounder had to be explicitly 
stated by the authors, and indicators of social class 
had to be clearly defined. If a concept (e.g. educa-
tion) was considered as an indicator of social class in 
one article but was not so in another, we only included 
the first article in the review, even if both reported an 
association between the concept and dementia (e.g. if 
an article defined social class through occupation, 
and education was used as a cofounder, we extracted 
data on occupation only, even if other studies defined 
social class using education). We excluded studies 
conducted in non-general populations (e.g. profes-
sional communities or clinical populations), studies 
with no indicators clearly attributed to social class 
(e.g. a group of variables was considered as indica-
tors of social class and lifestyle without distinction 
between two) and, for feasibility reasons, studies 

reporting the association between social class and 
cognitive health outcomes other than all-cause 
dementia and Alzheimer’s dementia (e.g. cognitive 
functioning, cognitive decline, dementia mortality, 
vascular dementia only). In addition, we did not 
include studies looking at the association between 
social mobility/childhood socioeconomic status and 
dementia risk to keep the scope of the current review 
reasonably narrow. For this same reason, we did not 
include studies with combined indexes of social class; 
nor did we consider the interaction between indica-
tors and other variables in the analysis.

Article selection was conducted by Y.B. and A.K. 
The screening of abstracts was done independently 
under the supervision of G.M.; cases of disagreement 
were resolved by G.M. The selection of full texts was 
made by Y.B. under the supervision of G.M.

Data extraction was done by Y.B. and X.M. Y.B. 
conducted the initial extraction, and X.M. verified 
its quality. We extracted general information pertain-
ing to each publication, including year, author, jour-
nal, setting (country, city), recruitment period, 
participation rate (recruited/included in the analy-
sis), mean length of follow-up and type of cognitive 
evaluation (e.g. screening tests, clinical interview) 
both at baseline and at follow-up. We extracted the 
data on the indicators of social class (e.g. education, 
income, occupation). For each indicator, we 
extracted the number of individuals classified as 
belonging to the ‘advantaged’ and ‘disadvantaged’ 
classes, as well as the number of dementia cases in 
each class. If the exposure was presented in more 
than two categories (e.g. primary education, high 
school and university degree), we extracted the data 
from the extremities of the exposure classification 
(e.g. primary education vs. university degree). When 
no information on the number of participants 
belonging to each exposure/disease group was avail-
able, we extracted the association’s effect size (risk 
ratio, hazard ratio, incidence rate ratio) from the 
unadjusted model presenting the association 
between social class and dementia risk. If the unad-
justed model was not reported, we extracted the 
effect size from the adjusted one. If results were 
reported for more than one non-overlapping group 
of participants (e.g. black and white racial groups), 
we treated them as distinct populations.

Missing data

We applied pairwise deletion to deal with missing 
data for all the variables except the year of the 
cohort’s start. We imputed it as the year of the study 
publication minus years of follow-up minus two 
years.
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Data analysis

We first reviewed the indicators used in the opera-
tionalisation of social class. The objective of this part 
of the work was twofold. First, we sought to prevent 
bias from the categorisation of continuous variables 
when using cut points (e.g. the categories of high and 
low education might have been dichotomised at cut 
points of three years or 13 years). If this occurred, we 
excluded the variable from the analysis. Second, we 
wanted to ensure we did not miss narrower catego-
ries within indicators of social class which could con-
tribute to our understanding of the association 
between the social standing and dementia risk.

Meta-analysis and meta-regression

To understand the extent to which social class is asso-
ciated with the risk of dementia, we calculated its 
pooled relative risk both in the fixed-effect model and 
in the random-effect model using a restricted maxi-
mum-likelihood estimator. To understand which indi-
cators of social class might be the most impactful on 
the risk of dementia, we undertook the same analysis 
in the subgroups of indicators of social class. Then, in 
a random-effect model, created for each indicator of 
social class separately, we adjusted the association 
between indicators of social class and dementia risk 
for the percentage of women, the average age at base-
line and the year of the start of the cohort. Finally, we 
suggested that if there was a difference in the effect of 
social class indicators between countries, there should 
be a correlation between true effect size in studies con-
ducted within the same country. Thus, controlling for 
the countries where the studies were conducted would 
improve the fit of the meta-regression model. We 
finally compare the model fit of two meta-regression 
models with and without applying the fixed effect on 
the country of the studies’ origin and the first year of 
recruitment in a likelihood ratio test. Its non-signifi-
cance would mean an insignificant effect of the coun-
try/period context on the relationships between the 
social class indicators and dementia risk.

Publication bias was assessed by the funnel plot 
and the trim and trill test which recalculates the 
pooled effect size including the values of hypothetical 
studies needed to make the funnel plot symmetrical.

The risk of bias in individual studies was assessed 
with the Newcastle–Ottawa scale [48]. The scale 
ranks the observational studies included in system-
atic reviews and meta-analyses based on the risk of 
selection bias, comparability and outcome assess-
ment. Each criterion is assessed using a star ranking, 
with a maximum of nine stars. A higher number of 
stars is associated with a lower risk of bias.

All analyses were made with the Metafor [49] 
package in R (The R Foundation for Statistical 
Computing, Vienna, Austria) statistical software.

results

Article selection

The PRISMA [50] flow chart of study selection is 
presented in Figure 1. Out of 4548 abstracts screened, 
310 full-text documents were retained. Out of them, 
295 articles were excluded for the following reasons: 
age <60 years old (n=14), not only including cogni-
tively healthy people on baseline (n=3), no social 
class as exposure (n=103), no dementia as an out-
come (n=106), not a prospective longitudinal study 
(n=43), non-extractable effect size or repetitive 
reporting of the same cohort (n=23) and the full text 
was not found (n=3). A total of 15 articles containing 
information on 18 non-overlapping samples were 
analysed. Descriptions of the selected studies 
[1,2,4,8,9,44,45,51–58] with principal outcomes are 
presented in Table I.

Description of study populations

Studies retained for analysis contained information 
on 85,406 participants. The mean follow-up was 7.2 
years (2.4–25 years), the mean age of participants at 
baseline was 74.2 years (70.6–82.1 years, n=18), the 
mean percentage of women was 57% (0–100%, 
n=10), the mean number of education years was 9.6 
(6.9–12.6, n=11) and the mean percentage of man-
ual workers was 43% (18–85%, n=9). Four studies 
[2,44,52,57] reported ethnic/racial composition of 
participants. The percentage of underrepresented 
minorities varied from 0% to 100% of samples. In 
three studies [1,51,55], the year of the cohort’s start 
was imputed as described in the Missing Data sub-
section of the Methods section. Most of the selected 
studies tested more than one indicator of social class: 
education was tested in 12 samples, income was 
tested in nine, neighbourhood in six, occupation in 
10, wealth in two and living alone in one. Considering 
the small number of samples measuring the associa-
tion between wealth/living alone and the risk of 
dementia, these samples were excluded from a part 
of analysis.

Diagnosis of dementia was established with: (a) a 
clinical interview by two or more trained profession-
als with a medical degree (e.g. psychiatrically trained 
physician, neurologist) [4,51], (b) a combination of 
self-reported diagnosis, cognitive screening tests and 
medical history analysis with caregiver’s information 
[44,52,57], (c) a combination of cognitive screening 



1126  Y. Bodryzlova et al.

and a following in-person clinical investigation with 
or without analysis of medical history and an inter-
view with a caregiver [1,2,8,9,53–56) or (d) adminis-
trative data [45].

Qualitative description of the social 
class indicators

Education was considered as an indicator of social status 
by the majority of authors [1,2,8,44,45,52,53,57,58]. 
Most of them reported the relative risk of dementia 
associated with each additional level of education (e.g. 
primary vs. secondary, primary vs. some college), with 
rare exceptions. Stern et al. [1] dichotomised education 
as less than eight years or eight years or more of school-
ing. Evans et  al. [2] measured education as the total 
number of years of schooling. Yaffe et al. [44] also used 
literacy level, defined as reading capacity corresponding 
to >9th versus ⩽9th grade.

Income [2,44,45,53,57,58] and wealth [52] were 
also widely used as indicators of social class. Some 
authors proposed a classification of income based on a 
fixed amount of earnings per year (e.g. Evans et al. [2]: 
>US$10,000 per year vs. <US$5000 per year in 
1982). This form of classification is convenient to use 
during the study period but can be difficult to inter-
pret in today’s money, given inflation and wage con-
version to fit current incomes. Thus, Samuel et al. [57] 
proposed the classification of income as a percentage 
of the poverty rate (>500%, ⩽500%), which could be 
more appropriate for communication with a wider 
audience. From this point of view, the relative lack of 
income in terms of ‘financial problems’ [53], ‘financial 
strain’ [57] or ‘financial inadequacy’ [44] could also 
be an easy-to-interpret indicator of social class.

Occupation was also widely considered 
[1,2,4,8,45,52,54,56–58]. In the majority of studies, 
professional and technical jobs were considered as 

Figure 1. PRISMA flow chart of study selection.
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indicators of a higher social status, and a lower status 
was attributed to participants without occupation, 
manual workers and peasants. Some studies used the 
official state classifications of occupations, while 
Evans et  al. [2] used occupational prestige scores. 
Two distinct occupational categories were found in 
workplace hierarchies. The first was self-employed 
[4,8,51] workers who showed a dementia risk compa-
rable with those of professional or academic workers. 
The second category was housewives [1,2,4,8,51]. 
The social status of the housewives is difficult to 
establish [4,8], as their education level might be 
higher than that of working women [4]; however, they 
do not have the prestige or income associated with 
participation in the labour market. Thus, in selected 
studies, they were either excluded from analysis [8] or 
considered as a distinctive occupational category 
[1,2,4,51]. In the latter case, the dementia risk associ-
ated with housekeeping was compatible with those of 
non-skilled manual occupations [1,2,51].

Neighbourhood as an indicator of social class was 
considered as an aggregated variable, calculated 
using indicators of social classes from its residents 
(e.g. occupation [9,54], education [9,55], income 
[9,52]). In several studies, some neighbourhood-spe-
cific characteristics were also considered, such as an 
unemployment rate [9], health deprivation and disa-
bility, barriers to housing and services, living envi-
ronment deprivation and crime [52]. In the study by 
Letellier et al. [58], the neighbourhood deprivation 
score used was calculated from a range of economic 
and social indicators of deprivation.

Other axes of social stratification

The variables discussed in this section were not con-
sidered as social class indicators but were tested as 
probable modifiers in the relationships between 
social class and dementia. Yaffe et  al. [44] showed 
that the effect of race, namely, higher incidence of 
dementia in black people versus white people, disap-
peared if adjusted to social class indicators. 
Hasselgren et  al. [8] and Tacasugi et  al. [45] both 
reported different patterns of association between 
social class and dementia across genders.

Meta-analysis and meta-regression

The pooled crude relative risk (RR) of dementia associ-
ated with belonging to lower social class was 1.33 (con-
fidence interval (CI) 1.27–1.38; I2=84%) in a fixed-effect 
model and 1.48 (CI 1.30–1.69; I2=88%) in a random-
effect model (Figure 2). Education, income and occupa-
tions were all significantly associated with dementia risk 
in both fixed-effect and random-effect crude models.

The funnel plot presented in Figure 3 suggests the 
presence of a publication bias. The trim-and-fill test 
finds one missing study from the left side of the 
pooled relative risk. The recalculated pooled relative 
risk was 1.46 (CI 1.28–1.66) in the random-effect 
model.

Table II reports the results of the multivariate 
models, where the association between each social 
class indicator and dementia risk was adjusted for 
participants’ age and sex and the year of the cohort 
start. It must be noted that a sufficient number of 
observations was found for education, occupation 
and income, but not for wealth and neighbourhood. 
We found a significant association between the risk of 
dementia and education (RR=2.52; CI 1.81–3.51) 
and occupation (RR=2.37; CI 1.58–3.56), while this 
association was not significant for income (RR=1.13; 
CI 0.76–1.70). Gender was the only robustly signifi-
cant cofounder, and only for the association between 
occupation and risk of dementia (RR=0.7; CI  
0.52–0.93; ref.=males).

Testing the race/ethnicity variable as a modifier of 
the association also did not yield statistically signifi-
cant results (p=0.2). Also, we did find a better model 
fit when applying a fixed effect to the countries where 
the studies were conducted or to the time period for 
any indicator of social class.

The risk of bias in individual studies is presented 
in Table III. Two studies were classified as having 
‘excellent’ methodological quality (eight stars out of 
a possible nine), 10 were classified as ‘good’ (seven 
stars) and four as ‘acceptable’ (five or six stars). The 
highest-rated criteria were ‘representativeness of the 
exposed cohort’ and ‘selection of the non-exposed 
cohorts’. The worst-rated criterion was ‘ascertain-
ment of exposure’ because the indicators of individ-
ual social status were generally self-reported.

Discussion

In this paper, we have sought to summarise existing 
knowledge on the association between belonging to 
a disadvantaged social class and the risk of demen-
tia. We found that indicators of education, income, 
occupation and neighbourhood social class were all 
significantly associated with the risk of dementia in 
prospective, longitudinal studies. Out of these, edu-
cation and occupation effects remained significant 
after adjusting for sex, age and the year of the 
cohort start.

In included studies, social class was defined as 
education, income, occupation, wealth and the neigh-
bourhood of residence. The operationalisation of 
social class using this set of variables in studies on 
dementia is common [7] but increasingly criticised. 
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According to Jones [7], it does not capture the com-
plexity of interactions between social position and 
dementia in a society facing perpetual changes and 
where cognitive ability remains the most valuable 
attribute of an individual. Additionally, as was 
recently pointed out by Barata et al. [59], the multi-
tude of conceptual frameworks for social class and 
social divide allows researchers to measure the differ-
ences in opportunities and forms of inequality 
responsible for specific health outcomes. As such, if 
future studies on dementia considered a more com-
plex view of social stratification [59–61], they could 

more clearly highlight some of the mechanisms link-
ing social class to dementia.

Out of the indicators of social class used in the 
retained studies, only education and occupation were 
significantly associated with dementia risk in the 
adjusted model. While a recent meta-analysis found a 
consistent association between educational attain-
ment and dementia risk [62], a previous review did 
not [63]. The inconsistency of the association in the 
latter was explained first by the difference in the cut-
off point used to quantify higher versus lower educa-
tion, which can be set across a wide range of years of 

Figure 3. Probability of publication bias (funnel plot). A filled study is market by a white dot.

Table II. Meta-regression results: effect of cofounders (year of the cohort’s start, age at baseline, percentage of women) on the association 
between the belonging to the ‘lower’ social class and dementia risk in selected indicators of social class.

Social class 
indicator

Crude regression, 
effect of social class 
indicators on the 
risk of dementia, rr

Adjusted regression

effect of social class 
indicators, rr

effect of covariates, rr

Year of recruitment Age Sex (ref.=males)

Occupation 1.32 (1.10-1.58)** 2.37 (1.58–3.56)*** 0.99 (0.98–1.00)* 0.98 (0.94–1.03) 0.7 (0.52–0.93)*
Income 1.50 (1.10–2.05)* 1.13 (0.76–1.70) 0.95 (0.94–0.96)*** 1.4 (1.27–1.54)*** 0.93 (0.75–1.15)
Education 1.63 (1.27–2.11)*** 2.52 (1.81–3.51) 0.99 (0.98–1.00) 0.96 (0.93–1.00)* 0.85 (0.62–1.15)
Neighbourhood 1.51 (1.00-2.26)* –
Wealth 1.13 (0.81–1.58) –

Note: Please note that due to weak sample size, adjusted regression was impossible for neighbourhood and wealth indicators of social class. For all indicators, 
the reference group is more privileged social class. ***p <0.0001, **p < 0.001, *p < 0.05.
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formal education from 0 to 15 [63], and second by 
the fact that economic and political contexts might 
matter [63]. In developing countries, higher educa-
tion might be associated with lifelong advantages in 
other areas, such as quality of nutrition or less expo-
sure to infections [63]. This in turn can lead to better 
survival and longer lifespan, and finally might be 
associated with a higher crude prevalence of demen-
tia in people with more years of education. Meanwhile, 
both education and occupational complexity are tar-
gets of interventions in public health, aiming to 
reduce the incidence of dementia [64–67]. The sig-
nificance of education and occupation in our results 
shows that at least one casual pathway, linking 
belonging to a social class and the risk of dementia, 
might be cognitive/brain reserve [17–20].

Social characteristics of the residential neighbour-
hood as an indicator of social class also yielded a sig-
nificant association with the risk of dementia in the 
crude model. These results support previous findings 
from systematic review and meta-analysis, where sig-
nificant associations between neighbourhood/commu-
nity characteristics and cognitive health outcomes 
[31,32] and interactions between characteristics of 
neighbourhood and indicators of individual social 
class were first reported [31,32]. Despite these find-
ings, there is heterogeneity in the results from indi-
vidual studies. For example, McCann et al. [68] found 
a positive association between neighbourhood social 
status and cognitive decline, while Kim et al. [69] and 
Mantri et al. [70] did not observe a significant rela-
tionship. A likely explanation for this inconsistency 
across studies is that authors employed different 

operationalisations of geographical deprivation. For 
example, Cadar et al. [52] used a composite index of 
deprivation, counting individual and collective varia-
bles (health deprivation and disability, barriers to 
housing and services, living environment deprivation 
and crime), while Kim et al. considered revenue level 
only [69]. Evidently, we cannot measure geographical 
deprivation in individual characteristics of residents. 
Recent research on the association between neigh-
bourhood characteristics and dementia risk found 
positive results for greenness [71–73], walkability 
[74,75], quality of air [64,65,73] and level of noise 
[73]. It would be interesting to compare the distribu-
tion of these characteristics with overall neighbour-
hood deprivation, and include these as indicators of 
the social status of an area in future research on 
dementia. Finally, interactions between individual 
indicators of deprivation, neighbourhood characteris-
tics and social policies should be taken into account to 
understand how proximal environments shape the 
cognitive health of older people.

We did not find any modifying effect of race on this 
association in the current study. This could be due to 
the low number of studies reporting racial/ethnic 
composition of participants (n=4). Additionally, there 
was a difference in populations marked as ‘minori-
ties’: for example, Yaffe et al. [44] reported the per-
centages of white and black people, while Samuel 
et al. [57] also reported Hispanic ethnicity and ‘other’. 
Nonetheless, previous studies describe the modifying 
effect of race on the association between some indica-
tors of social class and cognitive health outcomes 
[70,76–79]. For example, Yaffe et al. [44] and Mantri 
et al. [70] reported no effect of race on the incidence 
of dementia [44] and global cognition [70] if adjusted 
for social deprivation (financial strain and racial seg-
regation of the neighbourhood). In contrast, other 
studies showed that among racial/ethnic minorities, 
there was a lower protective effect of higher educa-
tional attainment on the risk of dementia [78], as well 
as other cognitive health outcomes, such as global 
memory and orientation score [76]. As such, the 
research on the association between racial discrimina-
tion and the risk of dementia should be continued, 
with special attention to the institutions contributing 
to the higher unadjusted risk in minorities [44].

Along with race, sex and gender and their associa-
tion with the risk of dementia are the subjects of ongo-
ing discussion. Certain studies have presented that 
sexual difference is primordial, as many biological dif-
ferences were found between women and men [80]. 
However, more recent studies have emphasised the 
role of gender. For example, Mazure et al. [81] attrib-
uted a part of sex-based differences in the incidence of 

Table III. Risk of bias in individual studies.

Author, year Selection Comparability Outcome

Bickel et al., 1994 *** ** ***
Cadar et al., 2018 *** ** **
Chen et al., 2011 *** ** **
Contador et al., 2015 *** ** **
De Deyn et al., 2011 *** ** **
Evans et al., 1997 *** ** **
Hasselgren et al., 2019 *** ** **
Karp et al., 2004 *** ** **
Letelier et al, 2018 *** ** **
Ouvrard et al., 2020 *** ** **
Paykel et al., 1994 *** ** *
Samuel et al, 2020 *** ** *
Stern et al., 1994 *** ** **
Takasugi et al., 2019 *** ** ***
Yaffe et al., 2013 *** ** **

Note: The “Selection” section assesses the case definition, representa-
tiveness of the cases, selection of controls and definition of controls. The 
“Comparability” section assesses the basis of the design or analysis. The 
“Outcome” section assesses ascertainment of exposure, method of ascer-
tainment for cases and controls, and non-response rate. Higher number of 
stars (max.=9) corresponds to better quality of the study.
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dementia to social factors, namely, inequalities in the 
access to education and occupation, and to gender-
based differences in behavioural choices in diet, sub-
stance consumption and exercise. In turn, Mielke [82] 
point out that lifelong exposures to risk factors of 
dementia are different in men and women. In the cur-
rent study, the female gender was inversely associated 
with the risk of dementia in the model, including also 
age, occupation and year of recruitment. These results, 
together with the finding that housewives share the 
highest risk of dementia with non-qualified manual 
workers, should raise concerns about how traditional 
gender roles may be noxious for the cognitive health of 
older women. These findings are in line with some 
previously published work, such as Hasselgern et al. 
[83] who reported that differences in educational 
attainment and experiences of psychological distress 
could mediate the association between gender and the 
risk of dementia.

We also found that certain groups might not be 
protected from dementia despite belonging to a 
higher social class. For example, housewives have 
dementia risks comparable to those of non-skilled 
manual workers, even if they have higher education 
levels than working women [1,2,51]. We can expect 
that belonging to such groups as those with a history 
of incarceration [84], sexual minorities [85] and peo-
ple living with disabilities [86] could also modify the 
relationships between indicators of social class and 
dementia that are typically observed in the general 
population.

We also did not find that there were similar asso-
ciations between belonging to a disadvantaged social 
class and the risk of dementia in studies conducted in 
the same countries and in the same time periods. The 
search for local particularities in the relationship 
between social stratification and dementia risk must 
therefore be continued as societies map their social 
divides from different cultural and political tradi-
tions. Gursky and Weisshaar underlined that posses-
sion of different resources may or may not indicate a 
higher social status across societies, and that different 
institutions are involved in the distribution of ‘status-
defining’ resources in each society [43,87].

The study has several strengths, including good 
internal validity, as the majority of studies were rated 
as being of good or excellent quality. However, lack 
of information on important cofounders (e.g. cardio-
vascular risks, physical activity, depression) limit the 
external validity of our results. While some publica-
tion bias was identified in the study, this did not 
affect the results significantly (see Table III).

Several limitations are worthy of mention. First, 
the representativeness of our findings is limited by 

the studies included in our analysis, most of which 
were conducted in high-income countries (e.g. the 
USA, the UK and Sweden). The association between 
social divide and dementia risk in low- and middle-
income countries remains understudied. Second, we 
excluded studies reporting social mobility. This is a 
limitation, given that the association between indica-
tors of baseline social class and dementia at follow-
up may present differently in individuals with upward 
or downward social mobility. Finally, we did not con-
sider a minimal or specific follow-up period in our 
inclusion criteria, meaning a number of studies had a 
follow-up periods of less than five years. Since shorter 
follow-up periods may not capture the onset of 
dementia, some false-negative results could appear.

Conclusions

This study demonstrated that belonging to a disad-
vantaged social class, measured as educational attain-
ment and occupational class, was statistically 
significantly associated with a higher risk of dementia 
over time. Education and occupation, as indicators of 
social class, were significantly associated with the risk 
of dementia, while income was not; nor were gender, 
race and the country of the study.

More importantly, the higher risk of dementia in 
certain groups translates to ‘excess’ cases which can be 
framed as inequitable and preventable. Since social 
class indicators have been well documented as influ-
encing cognitive health outcomes, including dementia 
risk, it is important that public health policies aim to 
reduce health inequities such as the risk of dementia 
associated with exposure to social disadvantages.

To increase public health’s ability to reduce the 
risk of dementia across social classes, future research 
on dementia must adopt a wider view of social strati-
fication. In addition to the widespread measurement 
of indicators rooted in economic capital (e.g. income, 
socio-economic status), more axes of social stratifica-
tion should be considered, such as differences in 
social and cultural capital. Leveraging the social sci-
ences is one way to guide biomedical research in the 
selection and use of such theoretical frameworks. 
Finally, those found at the intersections of various 
types of social stratification and other underrepre-
sented groups should be studied with special 
attention.
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