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Abstract

Background Dementia has been the leading cause of death in the UK since 2015. Increasing evidence supports an associa-
tion between socioeconomic position (SEP) and dementia onset in later life. However, limited studies have examined how
life-course SEP influences the development of mild cognitive impairment (MCI), an intermediate state potentially preceding
dementia. Therefore, the present study aims to examine the relationship between life-course SEP and MCI amongst adults
aged 50 years in Great Britain.

Methods We employed data from the National Child Development Study (NCDS), also known as the 1958 British Birth
Cohort, to determine the associations between SEP and MCI in 6590 participants. We categorised life-course measures of
SEP as stable high/low or moving upward/downward over the life course. We assessed MCI at age 50 using one standard
deviation below the averaged combined scores from all cognitive tests available. We then used binary logistic regression to
estimate the longitudinal associations between life-course SEP and MCI.

Results Relative to those of a high SEP across the life course, participants who moved upward, downward, or remained at
a low SEP were significantly associated with 25% (95% CI 1.02-1.54, p=0.035), 70% (95% CI 1.27-2.27, p<0.001), and
85% (95% CI 1.50-2.29, p <0.001), respectively, higher odds of MCI, independent of all selected covariates.

Conclusions Lower life-course SEP was associated with significantly higher odds of MCI onset in middle life within the
NCDS cohort. Public health policies targeting cognitive impairment should encompass a life-course approach to reduce
socioeconomic inequalities.
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MCI Mild cognitive impairment Affecting approximately 900,000 individuals living in the
NCDS National Child Development Study UK, dementia serves as a significant public health burden
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impairment without dementia and SEP amongst older indi-
viduals in the current literature [12—-15]. Therefore, mild
cognitive impairment (MCI), which is an intermediate state
in which cognitive decline is greater than that expected of
normal aging but less than that of dementia and overall daily
functioning is preserved, should be targeted for early inter-
vention and dementia prevention [7, 16-20].

Furthermore, earlier forms of cognitive impairment, i.e.,
MCI, have rarely been explored in relation to SEP, especially
in the UK, where dementia serves as a prominent and ris-
ing health burden. To address these research gaps, the pre-
sent study used longitudinal data from the British National
Child Development Study (NCDS) to examine how differ-
ent life-course SEP backgrounds influence the onset of MCI
amongst 50-year-old adults in this population.

2 Methods
2.1 Study Sample

The National Child Development Study (NCDS), also
known as the 1958 British Birth Cohort, was established
using 98.7% (N=17,415) of individuals born in the same
week of March 1958 in England, Scotland, and Wales [21,
22], aiming to be representative of the British population.
Since birth, this cohort has completed ten follow-ups, termed
sweeps, to collect extensive information on socioeconomic
resources and health. Additional details concerning data
collection procedures can be found elsewhere [21, 22].
Immigrants born in the same reference week were added
at Sweeps 1-3, increasing the study size to 18,558 partici-
pants (Fig. 1) [22]. Participants who were lost to follow-
up or had missing data for at least one variable of interest
were excluded from the analytical sample, resulting in an
analytical sample size of 6590 participants. For the present
analyses, we collected childhood data from birth to Sweep
2, while Sweeps 5, 6, and 8 were used for data in adulthood.
The NCDS cohort received approval from the UK Multi-
Centre Research Ethics Committee [21]. Written informed
consent was obtained from parents and cohort members dur-
ing childhood and adulthood, respectively.

2.2 Md

Cognitive performance data were collected at Sweep 8
when participants were 50 years. During this sweep, par-
ticipants underwent cognitive test batteries administered
via face-to-face computer-assisted personal interviews.
The tests performed were Immediate Word Recall, Delayed
Word Recall, Animal Naming, and Letter Cancellation,
all of which are standard tests that have been frequently
used to detect dementia and, more recently, MCI [9, 23].
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Fig. 1 Flowchart representing the sample selection process using the
1958 British Birth Cohort

The Immediate Word Recall test involved remembering
a list of ten words immediately after hearing them, while
Delayed Word Recall involved recalling the same list of
words after a delay, which was at the end of the cognitive
testing session [9]. The Animal Naming test required par-
ticipants to name as many animals as they could within a
specific period of time [9]. Finally, the Letter Cancellation
test involved scanning a page with letters and identifying
the number of P’s and W’s present in a timed manner.
The present study used the accuracy score of the Letter
Cancellation test only.

The Immediate Word Recall, Delayed Word Recall,
and Animal Naming tests aid in assessing the verbal and
semantic memory processing abilities of individuals [9].
The Letter Cancellation test represents visuospatial and
attention skills [9]. Past studies have reported that the use
of multiple cognitive domains to create a global score
to detect MCI has greater diagnostic stability relative to
assessments pertaining to solely one cognitive domain
[24]. Thus, we combined the scores of each test to create
a global cognitive function score ranging from 0 to 150.
Scores less than one standard deviation (SD) below the
global mean were classified as having MCI, while scores
within one SD of the mean or greater were classified as
not having MCI. A threshold of one SD is supported by
the Diagnostic Statistical Manual-5 criteria in capturing
individuals who may have MCI [25].
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2.3 Life-Course SEP

The present study used data pertaining to socioeconomic
factors from various time points during birth, childhood,
and adulthood to construct life-course SEP measures.
Information about cohort members’ father’s social class at
birth was predominantly used to assess SEP during child-
hood. If the information at birth was unavailable, data from
Sweeps 1 and 2 when participants were 7 and 11 years,
respectively, were used. In cases, where information about
the father’s social class was unavailable, social class data
of the participants’ maternal grandfather was used instead.
We categorized childhood SEP as “high” (I professional—III
non-manual) and “low” (III manual-V unskilled). SEP at
adulthood was measured at Sweep 6 when participants were
aged 42. Participants were asked about their current job at
the time, which then determined their respective social class.
We recategorized the data as “high” (I professional—III non-
manual) and “low” (III manual-V unskilled). Participants,
whose response was other were excluded from the analytical
sample.

Both childhood and adulthood SEP data were used to
create the life-course SEP variable, representing the SEP
of participants from as close to birth to age 42 and potential
changes in SEP that may have occurred during this time.
This variable consisted of four categories: “always high”,
“upward”, “downward”, and “always low”. The first cat-
egory consisted of participants who were of a high SEP
during both childhood and adulthood. The second category
involved those who were of a low SEP during childhood
but moved to a high SEP later in adulthood. In contrast,
individuals who moved downward in the social hierarchy
from a high to low SEP were assigned to the third category.
Finally, the fourth category consisted of individuals with a
low SEP at both time points.

2.4 Covariates

The covariates selected by the present study were supported
by previous research related to cognitive impairment and
SEP in addition to the data collected from the NCDS cohort
[7]. We selected data for all covariates at Sweep 6, except
for education level and alcohol consumption, as these were
ascertained at Sweeps 8 and 5, respectively. The demo-
graphic variables were sex, marital status, and education
level. Education level was categorized based on the highest
education level achieved at Sweep 8, by which “higher quali-
fications” included individuals with a diploma, degree or
other degree level equivalent, or higher degree and “interme-
diate qualifications” consisted of anything less. The health
behaviours measured were smoking status, physical activity,
alcohol consumption, and fruit and vegetable intake. Data
for alcohol consumption was collected at Sweep 5 when

participants were aged 33 years. The health status covari-
ates were the presence of a physical (ever had high blood
pressure or diabetes) and mental health condition (measured
using the 24-item Malaise Inventory) [26]. We scored each
item of the Malaise Inventory and summed them to create a
continuous variable, where higher scores indicated greater
psychiatric distress.

2.5 Statistical Analyses

We used four models of binary logistic regression to test the
association between life-course SEP and MCI to determine
the odds ratio (OR) and 95% confidence interval (CI) of
MCI onset. The first model consisted of adjustments by sex
and marital status. The second model was based on model 1,
further adjusted for education level. In a similar manner, the
third model consisted of the demographic variables and the
health behaviour covariates. The fourth model consisted of
the same covariates as the third model with the addition of
the physical and mental health variables. We also conducted
additional supplementary analyses with SEP at birth and age
42 to further investigate the potential effects SEP may have
on MCI at these time points. We carried out all analyses
using Stata MP 16.0.

2.6 Sensitivity Analysis

A sensitivity analysis was conducted to evaluate selec-
tion bias that may affect the findings of the present study.
The analysis compared the distribution of all the variables
between the analytical and excluded samples to determine
if there were statistically significant differences between the
two samples.

3 Results

As shown in Table 1, 37.2% of participants had a low SEP at
birth, but 66.7% had a higher SEP by age 42, of which 36.7%
had moved upward in the socioeconomic hierarchy. How-
ever, 30% of all participants also remained at a high SEP at
both time points, while 26.2% of participants remained at
a low SEP. The prevalence of MCI identified in the study
sample was 14.1%. Overall, the study sample was comprised
of an approximately equal number of males and females. The
majority of individuals were married and achieved inter-
mediate academic qualifications. In addition, about 97% of
the study sample was ethnically White British or Irish (not
shown). Most had also engaged in regular physical activ-
ity, drank alcohol on a weekly basis, consumed fruit and
vegetables daily, and never smoked. Furthermore, a higher
percentage of participants did not have a physical health con-
dition, and the study sample altogether had a relatively low
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Table 1 Descriptive characteristics of the analytical sample from the 1958 British Birth Cohort

Variable Category No MCI (N=5661) MCI (N=929) Total par-
ticipants
(N=6590)
SEP at birth High 2196 (38.8%) 252 (27.1%) 2448 (37.2%)
Low 3465 (61.2%) 677 (72.9%) 4142 (62.9%)
SEP at age 42 High 3938 (69.6%) 456 (49.1%) 4394 (66.7%)
Low 1723 (30.4%) 473 (50.9%) 2196 (33.3%)
Life-course SEP Always high 1814 (32.0%) 165 (17.8%) 1979 (30.0%)
Upward 2124 (37.5%) 291 (31.3%) 2415 (36.7%)
Downward 382 (6.8%) 87 (9.4%) 469 (7.1%)
Always low 1341 (23.7%) 386 (41.6%) 1727 (26.2%)
Sex Male 2813 (49.7%) 546 (58.8%) 3359 (51.0%)
Female 2848 (50.3%) 383 (41.2%) 3231 (49.0%)
Marital status Married 4260 (75.3%) 673 (72.4%) 4933 (74.9%)
Cohabiting 494 (8.7%) 83 (8.9%) 577 (8.8%)
Single 404 (7.1%) 82 (8.8%) 486 (7.4%)
Divorced/separated/widowed 503 (8.9%) 91 (9.8%) 594 (9.0%)
Education level No qualifications 589 (10.4%) 217 (23.4%) 806 (12.2%)
Intermediate qualifications 3482 (61.5%) 623 (67.1%) 4105 (62.3%)
Higher qualifications 1590 (28.1%) 89 (9.6%) 1679 (25.5%)
Smoking status Never 2743 (48.5%) 416 (44.8%) 3159 (47.9%)
Ex-smoker 1507 (26.6%) 227 (24.4%) 1734 (26.3%)
Current 1411 (24.9%) 286 (30.8%) 1697 (25.8%)
Physically active No 1312 (23.2%) 281 (30.3%) 1593 (24.2%)
Yes 4349 (76.8%) 648 (69.8%) 4997 (75.8%)
Alcohol consumption Never/infrequently 1043 (18.4%) 199 (21.4%) 1242 (18.9%)
Monthly 1136 (20.1%) 195 (21.0%) 1331 (20.2%)
Weekly 3482 (61.5%) 535 (57.6%) 4017 (61.0%)
Fruit & veg intake Daily 3123 (55.2%) 425 (45.8%) 3548 (53.8%)
3-6 days/week 818 (14.5%) 74 (8.0%) 892 (13.5%)
2 or less days/week 1627 (28.7%) 399 (43.0%) 2026 (30.7%)
Never 93 (1.6%) 31 (3.3%) 124 (1.9%)
Physical health condition No 5023 (88.7%) 810 (87.2%) 5833 (88.5%)
Yes 638 (11.3%) 119 (12.8%) 757 (11.5%)
Malaise Inventory score Mean (SD) 3.10 (3.05) 3.64 (3.62) 3.18 (3.14)

mean score on the Malaise Inventory scale, suggesting that
very minimal psychiatric symptoms were present amongst
cohort members overall.

Specifically looking at the study sample in relation to
their status for MCI, 72.9% of those identified as having
MCI were of a low SEP at birth. However, this sample had
almost equal proportions of individuals with a high or low
SEP at age 42. While 31.3% of cohort members with MCI
moved upward in SEP, 41.6% remained at a low SEP since
birth. Furthermore, only 17.8% of respondents remained at
a high SEP over the life course, which is lower than those
without MCI (32%), and 9.4% moved down within the SEP
hierarchy. In addition, most participants with MCI were
male and had a slightly higher mean Malaise Inventory score
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than those identified as not having MCI. Participants with
MCI were similar to those without MCI in terms of other
characteristics. However, the proportion of cohort members
with MCI had a slightly higher percentage of participants
with no academic qualifications, were current smokers, and
consumed fruit and vegetables two or fewer days/week com-
pared to those without MCI.

The findings of the logistic regression models demon-
strated strong evidence of an inverse association between
life-course SEP and MCI (Table 2). Compared to individu-
als who remained at a high SEP from birth to age 42, those
who moved upward in SEP were significantly associated
with 1.25 (95% CI 1.01-1.53) times higher odds of develop-
ing MCI after adjusting for all other covariates (p =0.035).
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Table 2 Results of the logistic regressions for life-course SEP and MCI in midlife in the analytical sample from the 1958 British Birth Cohort

Variable Model 1 Model 2 Model 3 Model 4

OR 95%CI pvalue OR 95%CI pvalue OR 95%CI pvalue OR 95%CI p value
Life-course SEP
Always high 1 - - 1 - - 1 - - 1 - -
Upward 1.55 1.27-1.89 <0.001 1.29 1.05-1.59 0.014 1.26 1.02-1.54 0.031 1.25 1.01-1.53 0.037
Downward 244 1.84-323 <0.001 1.77 133-2.37 <0.001 1.71 1.28-2.29 <0.001 1.70 1.27-2.27 <0.001
Always low 3.08 2.53-3.75 <0.001 199 1.61-245 <0.001 1.85 1.50-2.29 <0.001 1.85 1.49-2.28 <0.001
Sex
Male 1 - - 1 - - 1 - - 1 - -
Female 0.76 0.66-0.88 <0.001 0.75 0.65-0.87 <0.001 0.74 0.63-0.87 <0.001 0.72 0.61-0.84 <0.001
Marital status
Married 1 - - 1 - - 1 - - 1 - -
Cohabiting 1.04 0.81-1.33 0.760 1.03 0.80-1.32 0.831 1.02 0.79-1.31 0.892 1.02 0.79-1.31 0.897
Single 1.29 1.00-1.66 0.053 1.32 1.02-1.71 0.038 1.29 0.99-1.68 0.056 1.28 0.99-1.66 0.064
Divorced/sep/wid 1.12  0.88-1.43 0.355 1.07 0.84-1.37 0.566 1.05 0.82-1.34 0.720 1.04 0.81-1.33 0.752
Education level
No quals 1 - - 1 - - 1 - -
Intermediate quals 0.58 0.48-0.70 <0.001 0.61 0.51-0.74 <0.001 0.63 0.52-0.75 <0.001
Higher quals 022 0.16-0.29 <0.001 0.25 0.18-0.33 <0.001 0.25 0.19-0.34 <0.001
Smoking status
Never 1 - - 1 - -
Ex-smoker 0.90 0.75-1.08 0.264 0.89 0.75-1.07 0.213
Current 092 0.77-1.10 0.364 091 0.76-1.09 0.307
Physically active
No 1 - - 1 - -
Yes 0.85 0.72-1.00 0.044 0.86 0.73-1.01 0.058
Alcohol consumption
Never/infrequently 1 - - 1 - -
Monthly 097 0.78-1.21 0.777 098 0.79-1.23 0.882
Weekly 0.83 0.69-1.01 0.058 0.85 0.70-1.02 0.087
Fruit & veg intake
Daily 1 - - 1 - -
3-6 days/week 0.67 0.51-0.87 0.002 0.66 0.51-0.86 0.002
2 or less days/week 141 1.20-1.66 <0.001 1.38 1.18-1.62 <0.001
Never 1.67 1.08-2.58 0.022 1.61 1.04-2.50 0.033
Physical health cond
No 1 - -
Yes 1.05 0.85-1.31 0.639
Malaise Inventory score 1.03 1.01-1.06 0.002

Model 1 adjusted for sex and marital status; Model 2 adjusted for Model 1 covariates and education level; Model 3 adjusted for Model 2 covari-
ates, smoking status, physical activity, alcohol consumption, and fruit and vegetable intake; Model 4 adjusted for Model 3 covariates, physical

health conditions, and psychiatric symptoms

Those who moved downward were significantly associated
with 1.70 (95% CI 1.27-2.27) times greater odds of devel-
oping MCI compared to those who remained at a high SEP,
controlling for all covariates (p <0.001). Participants who
remained at a low SEP were also significantly associated
with higher odds of MCI onset (OR 1.85, 95% CI 1.49-2.28)
than those who remained at a high SEP, adjusting for all

covariates (p <0.001). Across the four models, sex, educa-
tion level, fruit and vegetable consumption, and psychiatric
symptoms represented by the Malaise Inventory greatly con-
founded the primary association (p < 0.05 for each).
Independently assessing the effect of SEP at different
time points on MCI formation, participants with a low SEP
at birth (Supplementary Table 1) and age 42 (Supplementary
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Table 2) were significantly associated with 1.27 (95% CI
1.08-1.50) and 1.57 (95% CI 1.35-1.84), respectively,
greater odds of MCI onset in later life relative to those
born into a high SEP across all four models of adjustment
(»=0.003 and p <0.001, respectively). As reported for the
relationship involving life-course SEP, the same covariates,
especially education level, confounded both associations.

The results of the sensitivity analysis demonstrated
that the distribution of all variables significantly differed
between the analytical and excluded samples (Supplemen-
tary Table 3). Cases of MCI were greater in the analytical
sample than in the excluded sample. However, not having
MCI was characteristic to most participants in both groups.
In addition, a higher proportion of individuals were of a low
SEP at birth in the excluded sample. At age 42, the majority
of respondents were of a high SEP in both samples, but the
analytical sample had a larger proportion that made up this
category. In terms of life-course SEP, a greater percentage
of participants remained at a high SEP or moved upward in
the socioeconomic hierarchy within the analytical sample. In
contrast, predominantly more individuals moved upward or
remained at a low SEP within the excluded sample.

The excluded sample consisted of a greater percentage of
females. It also had a higher number of individuals who were
single and had no academic qualifications compared to the
analytical sample. In terms of health behaviours, a slightly
higher proportion of individuals in the excluded sample were
current smokers and never consumed fruit and vegetables.
The analytical sample had more participants, and thus, larger
proportions of respondents who were physically active con-
sumed alcohol on a weekly basis and ate fruit and vegetables
daily. Finally, the analytical sample had a higher propor-
tion of individuals with a physical health condition, but the
excluded sample had a higher mean Malaise Inventory score.

4 Discussion

In this nationally representative longitudinal population
study, we observed an inverse association between life-
course SEP and MCI onset in later life, independent of
demographic, health behaviour, and health status covariates.
Participants who moved upward, downward, or remained at
a low SEP throughout their lives were significantly associ-
ated with higher odds of MCI onset in later life compared to
those of a high SEP across the life course, independent of an
important number of relevant covariates. The effect size for
those who moved upward in SEP was smaller than for indi-
viduals who moved downward or were of a low life-course
SEP. The odds of MCI development were also significantly
higher when SEP was assessed separately in childhood and
adulthood.
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Possible explanations for the findings observed between
the various life-course SEP backgrounds and MCI are that
participants who were always of a low SEP from birth to
age 42 may not have the financial resources to support
a lifestyle associated with a reduced risk of developing
cognitive impairment in later life [5]. This stems from SEP
being heavily intertwined with several different risk fac-
tors associated with cognitive impairment, such as engag-
ing in unhealthy behaviours or limited education oppor-
tunities, in addition to having poor social networks and
support [5, 27]. This is supported by the present study’s
findings that education and higher fruit and vegetable
intake were strong predictors of MCI onset. Socioeco-
nomic disadvantage is also correlated with a higher risk
of cardiovascular disease, hypertension, type 2 diabetes in
women, and depression, all of which are strong risk fac-
tors for both MCI and dementia [7, 28-38]. Similarly, the
present data indicated that psychiatric symptoms were a
strong confounder.

Specifically looking at the mobility directions, moving
upward in SEP may be associated with greater odds of
MCI formation in later life to a lesser extent than moving
downwards due to experiencing a protective effect from
being of a higher SEP during adulthood [5]. This protec-
tive effect may serve as a buffer against the adverse effects
of childhood disadvantage on the risk of MCI [5]. For
individuals who moved downward in SEP later in life, it
is speculated that the protective effects induced by being
born into a high SEP are weakened by the adverse effects
associated with being of a lower SEP in adulthood, sug-
gesting that SEP at adulthood may have a larger impact on
MCI onset than childhood SEP [5]. We recommend fur-
ther exploration of the mechanisms behind how childhood
and adulthood SEP interact and differ in their cumulative
impact on cognitive impairment.

The present study identified SEP as a strong predictor
of MCI. The incorporation of a life-course approach when
assessing SEP produced results that are consistent with
recent findings despite the current literature being limited
and solely looking at dementia [5, 39]. As Hazzouri and
colleagues observed, participants of the present study who
moved upward or downward in SEP were associated with
higher odds of MCI compared to those who were always
of a high SEP [5]. Of the two mobility directions, moving
downward in SEP was similarly associated with greater
odds of MCI formation than moving upward [5]. Looking
at SEP separately at two different life stages, the results
are also in line with recent publications that found signifi-
cantly higher odds of MCI associated with low SEP during
early life, such as at birth or childhood, and adulthood
relative to those of a high SEP [2—4, 40].
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4.1 Strengths and Limitations

To the best of current knowledge, this is the first study to
examine the relationship between life-course SEP and MCI
amongst older adults monitored over their entire lives as
part of the 1958 British Birth cohort. Examining this study
cohort is beneficial in providing rich data collected from
birth to older ages to better observe and understand how
individuals’ SEP can vary over time and differentially impact
cognitive health in later life. Its longitudinal cohort design
reduced the likelihood of reverse causation from occurring
as the outcome, MCI, was assessed years after measuring
SEP at two time points to evaluate life-course SEP. In addi-
tion, several different covariates were able to be included
in the analyses due to the large amount of data collected
through comprehensive surveys at multiple sweeps. This
allowed for comprehensive analyses to be conducted. Fur-
thermore, the results of these analyses can be applied at a
national level due to the utilization of a relatively large sam-
ple size obtained from the population of Great Britain.

Limitations of the present study were that participants
were relatively young at the time of MCI identification. The
likelihood of developing MCI is much greater with older
age [7, 17]. In turn, fewer MCI cases may have been present,
and thus the data may not have adequately represented the
true association between life-course SEP and MCI. Further-
more, the loss of participants and exclusion criteria may
have resulted in attrition and selection bias, in addition to
a reduction in statistical power. Although we conducted a
sensitivity analysis, the analytical and excluded samples
demonstrated significant differences in variable distribution.
Thus, the observed results may not be entirely representative
of the study population. We also were unable to assess all
covariate data from the same sweep. This may have affected
the present study’s findings to an uncertain extent, as data
limitations hindered supplementary sensitivity analyses. In
addition, approximately 97% of cohort members were eth-
nically White British or Irish. Therefore, the results may
not be generalizable to individuals of different ethnicities
living in Great Britain. Finally, we cannot infer causality
because residual confounding factors unaccounted for may
have impacted the observed results.

5 Conclusions

Using a prospective cohort design, the present study dem-
onstrated strong evidence of an inverse association between
life-course SEP and MCI onset in later life, in which lower
life-course SEP was significantly associated with higher
odds of MCI onset amongst middle-aged NCDS cohort
members. These findings are important as such an associa-
tion has not been priorly assessed in the general population

in Great Britain. They also contribute to the limited litera-
ture regarding the significant correlation between life-course
SEP and MCI. Future research should incorporate a life-
course aspect regarding SEP to better establish its effects on
cognitive health and investigate the underlying mechanisms
associated with SEP throughout the life course, particularly
the unique effects of SEP mobility. In addition, public health
strategies should encompass a life-course approach when
designing interventions to best address different determi-
nants of impaired cognition that may be more prominent at
different life stages.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s44197-023-00173-6.

Acknowledgements The authors thank the NCDS Study team for the
massive contribution in collecting and sharing the data. They also
acknowledge the participants from the NCDS Study for their time and
availability in providing personal information and completing the cog-
nitive tests.

Authors’ Contribution Study concept and design: CMS and DC. Acqui-
sition of data: DC and NC. Data derived from the UK Data Services
and edited by CMS, NC, and DC. Analysis and interpretation of the
data by CMS and DC. Manuscript drafted by CMS. All authors con-
tributed to the final draft of the manuscript. Study supervision: DC.

Funding The data are linked with the UK Data Archive and freely
available through the UK data services and can be accessed here:
https://discover.ukdataservice.ac.uk. DC is funded by the National
Institute on Aging (Grant RO1AG017644), Economic and Social
Research Council (ESRC, Grants ES/T012091/1 & ES/S013830/1),
National Institute for Research and Health Care (NIHR), UK Health
Security Agency and Alzheimer Society UK (Grant 477).

Data Availability The data sets generated and analysed for the present
study are available through the UK Data Services and freely available
to researchers worldwide. The NCDS data can be accessed here: https://
discover.ukdataservice.ac.uk.

Declarations

Conflict of interest All authors declare no financial relationships with
any organizations that might have an interest in the submitted work and
no other relationships or activities that could appear to have influenced
the proposed work.

Ethics Approval and Consent to Participate The NCDS cohort study
obtained ethical approval from the UK Multi-Centre Research Ethics
Committee. Written informed consent was obtained from parents and
cohort members during childhood and adulthood, respectively. This
cohort study did not require ethics approval.

Informed Consent Written informed consent was obtained from par-
ents and cohort members during childhood and adulthood, respectively.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article's Creative Commons licence, unless indicated

@ Springer


https://doi.org/10.1007/s44197-023-00173-6
https://discover.ukdataservice.ac.uk
https://discover.ukdataservice.ac.uk
https://discover.ukdataservice.ac.uk

Journal of Epidemiology and Global Health

otherwise in a credit line to the material. If material is not included in
the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

10.

11.

12.

14.

Wittenberg R, Hu B, Barraza-Araiza L, Rehill A. Projections
of older people with dementia and costs of dementia care in the
United Kingdom, 2019-2040. London: London School of Eco-
nomics and Political Sciences; 2019 [online]. https://www.alzhe
imers.org.uk/sites/default/files/201911/cpec_report_november_
2019.pdf. Accessed 18 May 2021.

Murayama H, Sugiyama M, Inagaki H, Ura C, Miyamae F, Eda-
hiro A, Motokawa K, Okamura T, Awata S. The differential effects
of age on the association between childhood socioeconomic dis-
advantage and subjective symptoms of dementia among older
Japanese people. J Epidemiol. 2019;29:241-6.

Deckers K, Cadar D, van Boxtel MP, Verhey FR, Steptoe A,
Kohler S. Modifiable risk factors explain socioeconomic inequali-
ties in dementia risk: evidence from a population-based prospec-
tive cohort study. J Alzheimers Dis. 2019;71(2):549-57.

Cadar D, Lassale C, Davies H, Llewellyn DJ, Batty GD, Steptoe
A. Individual and area-based socioeconomic factors associated
with dementia incidence in England: evidence from a 12-year
follow-up in the English Longitudinal Study of Ageing. JAMA
Psychiatry. 2018;75(7):723-32.

Al Hazzouri AZ, Haan MN, Kalbfleisch JD, Galea S, Lisabeth
LD, Aiello AE. Life-course socioeconomic position and incidence
of dementia and cognitive impairment without dementia in older
Mexican Americans: results from the Sacramento area Latino
study on aging. Am J Epidemiol. 2011;173(10):1148-58.
Chittleborough CR, Baum FE, Taylor AW, Hiller JE. A life-course
approach to measuring socioeconomic position in population
health surveillance systems. J Epidemiol Community Health.
2006;60(11):981-92.

Hugo J, Ganguli M. Dementia and cognitive impairment:
epidemiology, diagnosis, and treatment. Clin Geriatr Med.
2014;30(3):421-42.

Gauthier S, Reisberg B, Zaudig M, Petersen RC, Ritchie K, Broich
K, Belleville S, Brodaty H, Bennett D, Chertkow H, Cummings
JL. Mild cognitive impairment. Lancet. 2006;367(9518):1262-70.
Flitton M, Macdonald IA, Knight HM. Vitamin intake is associ-
ated with improved visuospatial and verbal semantic memory in
middle-aged individuals. Nutr Neurosci. 2019;22(6):401-8.
Bookheimer SY, Strojwas MH, Cohen MS, Saunders AM, Pericak-
Vance MA, Mazziotta JC, Small GW. Patterns of brain activa-
tion in people at risk for Alzheimer’s disease. N Engl J Med.
2000;343(7):450-6.

Braak H, Braak E. Evolution of neuronal changes in the course of
Alzheimer’s disease. In: Ageing and Dementia; 1998, p. 127-140.
Sun R, Zhang Z. Leisure activities and cognitive impairment in
old age: The role of life course socioeconomic status. Aging Men-
tal Health. 2022;27:326-33.

. Muhammad T, Srivastava S, Sekher TV. Assessing socioeco-

nomic inequalities in cognitive impairment among older adults:
a study based on a cross-sectional survey in India. BMC Geriatr.
2022;22(1):1-13.
Li CY, Wu SC, Sung FC. Lifetime principal occupation and
risk of cognitive impairment among the elderly. Ind Health.
2002;40(1):7-13.

@ Springer

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

Zhang Z, Zhao Y, Bian Y. A role of socioeconomic status in cog-
nitive impairment among older adults in Macau: a decomposition
approach. Front Aging Neurosci. 2022;14:804307.

Morris JC, Storandt M, Miller JP, McKeel DW, Price JL, Rubin
EH, Berg L. Mild cognitive impairment represents early-stage
Alzheimer’s disease. Arch Neurol. 2001;58(3):397-405.
Jongsiriyanyong S, Limpawattana P. Mild cognitive impairment
in clinical practice: a review article. Am J Alzheimers Dis Other
Demen. 2018;33(8):500-7.

Chertkow H, Nasreddine Z, Joanette Y, Drolet V, Kirk J, Massoud
F, Belleville S, Bergman H. Mild cognitive impairment and cog-
nitive impairment, no dementia: Part A, Concept and diagnosis.
Alzheimer’s Dementia. 2007;3(4):266—82.

Kreutzer JS, Caplan B, DeLuca J. Encyclopedia of clinical neu-
ropsychology; with 199 figures and 139 tables. Berlin: Springer;
2011.

Petersen RC, Smith GE, Waring SC, Ivnik RJ, Tangalos EG, Kok-
men E. Mild cognitive impairment: clinical characterization and
outcome. Arch Neurol. 1999;56(3):303-8.

Clemente JC, Ursell LK, Parfrey LW, Knight R. The impact of
the gut microbiota on human health: an integrative view. Cell.
2012;48(6):1258-70.

Mostafa T, Narayanan M, Pongiglione B, Dodgeon B, Goodman
A, Silverwood RJ, Ploubidis GB. Improving the plausibility of the
missing at random assumption in the 1958 British birth cohort: a
pragmatic data-driven approach. London: UCL Centre for Lon-
gitudinal Studies; 2020.

Coen RF, Kirby M, Swanwick GR, Maguire CP, Walsh J, Coakley
D, O’Neill D, Lawlor BA. Performance on delayed word recall
(DWR) fails to differentiate clearly between depression and Alz-
heimer’s disease. Psychol Med. 1998;28(2):495-6.

Jak AJ, Bondi MW, Delano-Wood L, Wierenga C, Corey-Bloom J,
Salmon DP, Delis DC. Quantification of five neuropsychological
approaches to defining mild cognitive impairment. Am J Geriatr
Psychiatry. 2009;17(5):368-75.

Sachs-Ericsson N, Blazer DG. The new DSM-5 diagnosis of mild
neurocognitive disorder and its relation to research in mild cogni-
tive impairment. Aging Ment Health. 2015;19(1):2—-12.

Rutter M, Tizard J, Whitmore K. Education, health, and behaviour.
Psychol Med. 1970;1(5):439.

Weyers S, Dragano N, Mdbus S, Beck EM, Stang A, Mohlen-
kamp S, Jockel KH, Erbel R, Siegrist J. Low socio-economic posi-
tion is associated with poor social networks and social support:
results from the Heinz Nixdorf Recall Study. Int J Equity Health.
2008;7(1):1-7.

Clark AM, DesMeules M, Luo W, Duncan AS, Wielgosz A. Soci-
oeconomic status and cardiovascular disease: risks and implica-
tions for care. Nat Rev Cardiol. 2009;6(11):712-22.

Hwang J, Shon C. Relationship between socioeconomic status and
type 2 diabetes: results from Korea National Health and Nutri-
tion Examination Survey (KNHANES) 2010-2012. BMJ Open.
2014:4(8):e005710.

Demakakos P, Marmot M, Steptoe A. Socioeconomic position and
the incidence of type 2 diabetes: the ELSA study. Eur J Epidemiol.
2012;27(5):367-78.

Smith BT, Lynch JW, Fox CS, Harper S, Abrahamowicz M,
Almeida ND, Loucks EB. Life-course socioeconomic position
and type 2 diabetes mellitus: The Framingham Offspring Study.
Am J Epidemiol. 2011;173(4):438-47.

Gilman SE, Kawachi I, Fitzmaurice GM, Buka SL. Socioeco-
nomic status in childhood and the lifetime risk of major depres-
sion. Int J Epidemiol. 2002;31(2):359-67.

Melchior M, Chastang JF, Head J, Goldberg M, Zins M, Nabi H,
Younes N. Socioeconomic position predicts long-term depression
trajectory: a 13-year follow-up of the GAZEL cohort study. Mol
Psychiatry. 2013;18(1):112-21.


http://creativecommons.org/licenses/by/4.0/
https://www.alzheimers.org.uk/sites/default/files/201911/cpec_report_november_2019.pdf
https://www.alzheimers.org.uk/sites/default/files/201911/cpec_report_november_2019.pdf
https://www.alzheimers.org.uk/sites/default/files/201911/cpec_report_november_2019.pdf

Journal of Epidemiology and Global Health

34.

35.

36.

37.

Grotto I, Huerta M, Sharabi Y. Hypertension and socioeconomic
status. Curr Opin Cardiol. 2008;23(4):335-9.

Llewellyn D, Bayer A. Risk factors for dementia, Factsheet 450LP.
[ebook]; 2016. https://www.alzheimers.org.uk/sites/default/files/
pdf/factsheet_risk_factors_for_dementia.pdf. Accessed 18 May
2021.

Lopez OL, Jagust WJ, DeKosky ST, Becker JT, Fitzpatrick A,
Dulberg C, Breitner J, Lyketsos C, Jones B, Kawas C, Carlson
M. Prevalence and classification of mild cognitive impairment in
the Cardiovascular Health Study Cognition Study: part 1. Arch
Neurol. 2003;60(10):1385-9.

Alonso A, Mosley TH, Gottesman RF, Catellier D, Sharrett AR,
Coresh J. Risk of dementia hospitalisation associated with cardio-
vascular risk factors in midlife and older age: the Atherosclerosis
Risk in Communities (ARIC) study. J Neurol Neurosurg Psychia-
try. 2009;80(11):1194-201.

38.

39.

40.

Das SK, Bose P, Biswas A, Dutt A, Banerjee TK, Hazra A,
Raut DK, Chaudhuri A, Roy T. An epidemiologic study of
mild cognitive impairment in Kolkata, India. Neurology.
2007;68(23):2019-26.

Scazufca M, Menezes PR, Araya R, Di Rienzo VD, Almeida
OP, Gunnell D, Lawlor DA. Risk factors across the life course
and dementia in a Brazilian population: results from the
Sao Paulo Ageing & Health Study (SPAH). Int J Epidemiol.
2008;37(4):879-90.

Ferndndez-Blazquez MA, Noriega-Ruiz B, Avila-Villanueva M,
Valenti-Soler M, Frades-Payo B, Del Ser T, Gémez-Ramirez J.
Impact of individual and neighborhood dimensions of socioeco-
nomic status on the prevalence of mild cognitive impairment over
seven-year follow-up. Aging Ment Health. 2021;25(5):814-23.

@ Springer


https://www.alzheimers.org.uk/sites/default/files/pdf/factsheet_risk_factors_for_dementia.pdf
https://www.alzheimers.org.uk/sites/default/files/pdf/factsheet_risk_factors_for_dementia.pdf

	Life-Course Socioeconomic Position and Mild Cognitive Impairment in Midlife: Evidence from the 1958 British Birth Cohort
	Abstract
	Background 
	Methods 
	Results 
	Conclusions 

	1 Introduction
	2 Methods
	2.1 Study Sample
	2.2 MCI
	2.3 Life-Course SEP
	2.4 Covariates
	2.5 Statistical Analyses
	2.6 Sensitivity Analysis

	3 Results
	4 Discussion
	4.1 Strengths and Limitations

	5 Conclusions
	Anchor 19
	Acknowledgements 
	References


