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Associations of cognitive
impairment with self-isolation
and access to health and care
during the COVID-19 pandemic
in England
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This research explored experiences across three cognitive function groups (no impairment, mild
impairment, and dementia) with respect to shielding (either self-isolating or staying at home),
COVID-19 infection, and access to health/care services during the COVID-19 pandemic. Analyses

were conducted using data from the English Longitudinal Study of Ageing (ELSA) COVID-19 sub-
study collected in 2020. We report bivariate estimates across our outcomes of interest by cognitive
function group along with multivariate regression results adjusting for demographic, socioeconomic,
geographic, and health characteristics. Rates of shielding were high across all cognitive function
groups and three measured time points (April, June/July, and Nov/Dec 2020), ranging from 74.6%
(95% confidence interval 72.9-76.2) for no impairment in Nov/Dec to 96.7% (92.0-98.7) for dementia
in April (bivariate analysis). 44.1% (33.5-55.3) of those with dementia experienced disruption in access
to community health services by June/July compared to 34.9% (33.2-36.7) for no impairment. A higher
proportion of those with mild impairment reported hospital-based cancellations in June/July (23.1%
(20.1-26.4)) and Nov/Dec (16.3% (13.4-19.7)) than those with no impairment (18.0% (16.6-19.4) and
11.7% (10.6-12.9)). Multivariate adjusted models found that those with dementia were 2.4 (1.1-5.0)
times more likely than those with no impairment to be shielding in June/July. All other multivariate
analyses found no statistically significant differences between cognitive function groups. People with
dementia were more likely than people with no impairment to be shielding early in the pandemic, but
importantly they were no more likely to experience disruption to services or hospital treatment.

The number of people living with cognitive impairment is expected to grow in coming decades, which will place
increasing pressures on health and care services as well as the general population through informal caregiving and
economic costs'. Successfully adapting to these changes requires a better understanding of the social and health
impacts that people with cognitive impairment face, along with the inequalities that shape their experiences.

Moreover, the COVID-19 pandemic has presented new challenges for individuals and governments alike.
Although COVID-19 emerged recently, the research community has actively adapted in collecting data and
reporting on findings throughout the pandemic. As a result, some findings and insights have emerged since the
start of the pandemic related to the experiences of people with cognitive impairment.

Older people with dementia, for example, are highly vulnerable, relying on caregivers for day-to-day
activities?; they are therefore likely to be disproportionately affected by lockdown, self-isolation, and social
distancing>*. When their normal routines are disturbed, they may be more susceptible to rapid declines in health
and wellbeing resulting from social isolation®®. In the United Kingdom (UK), people with dementia have been
identified as the hardest hit by the pandemic’.

People with cognitive impairment may have difficulty understanding the social changes around them result-
ing from lockdowns. Similarly, they may find it challenging to comprehend public health messages around the
kinds of behavioural adaptations required during the pandemic. Current evidence on this is somewhat mixed.
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One study in Germany found that 85% of people (all with cognitive impairment) were sufficiently informed
about COVID-19 measures, while 64% thought such measures were appropriate®. Social activities like going out
and meeting others were also pursued less frequently. However, another study found that compliance with new
measures was one area most affected among older Greek people with mild cognitive impairment and dementia®.

Studies in Japan also found that people with dementia or mild cognitive impairment were less likely to
understand the situation related to the pandemic and to comply with restrictions around social distancing and
the use of face masks'*-'%. The degree of compliance for people with cognitive impairment may be shaped by
whether they live alone or with other family, as those living alone did not change their frequency of going out
while those living with family did!°.

If people with cognitive impairment were less likely to follow the protective guidelines related to COVID-
19, they may have put themselves at higher risk of infection. Such higher risk of infection has been reported
in the UK and other countries including the United States'*-'°. The pandemic has also impacted every aspect
of healthcare, including the postponement of planned treatment and a higher disinclination among people to
pursue screening and treatment for non-COVID-19 condition'”'8. As people with dementia are at greater risk
of adverse outcomes from other conditions compared to those of similar age without dementia'®%®, such shifts
in health-related activity may lead to excess morbidity and mortality through and after the pandemic.

Compliance with pandemic-related guidance plays a key part in keeping people healthy and well, and avoid-
ing adverse outcomes depends on obtaining necessary health and care services. Discontinued care can raise
concerns around faster cognitive decline and has been linked to increased caregiver burden in the UK and the
Netherlands***2. Lockdown also had a strong impact on the provision and utilisation of health care services such
as day clinics, relief services, and prescribed therapies in Germany and the UK®?. Another UK study found
that people with dementia and their caregivers avoided contact with primary care services?®. The pandemic
also negatively impacted ability of people with dementia to engage in self-care and manage everyday activity®.

A clear picture on the impact of the pandemic for people with cognitive impairment is crucial for policy-
makers and health services to adequately plan for future demands®. This paper investigates the experiences of
people with differing degrees of cognitive function in England to shed light on some short-term impacts of the
pandemic on them. The study examined the experiences among people with cognitive impairment compared to
those without with respect to shielding (either self-isolating or staying at home), COVID-19 infection, access to
community health and care services, and hospital-based treatments.

Methods

Data. Our project used data collected before and throughout the COVID-19 pandemic as part of the English
Longitudinal Study of Ageing (ELSA)¥. ELSA follows a representative sample of people aged 50+ across England
since 2002, asking about topics including health, wellbeing, finances, and social connections.

Critical to this analysis was the COVID-19 sub-study conducted as part of ELSA in 2020%. A direct and
rapid response to the pandemic, ELSA members and their partners provided responses to two special surveys
conducted in June/July and November/December 2020, capturing their perspectives during the pandemic. Ret-
rospective data were also collected, e.g. about experiences in April 2020, providing three time points of data for
most respondents on some key questions.

In prior waves of ELSA, responses were collected via computer-assisted personal interviews (CAPI). In con-
trast, the COVID-19 sub-study was administered through a mix of internet- and phone-based questionnaires.
Also different to the main ELSA interviews, the COVID-19 sub-study did not allow proxy interviews, although
people who needed assistance with the internet-based surveys were allowed to seek help from other people.

The cognitive function groups were derived from a series of objectively administered tests and cognitive
batteries administered pre-COVID, as described in the next sub-section. The cognitive function module was
not administered during the COVID sub-study, but new dementia diagnoses were included. Since the use of
self-reported measures may be impacted by an individual’s cognitive status, the interpretation of results is under-
pinned by the understanding that responses (e.g. about health status) reflect the individual’s perception rather
than any objective measure. For those with more advanced cognitive impairment, this may introduce bias.

Response rates for the COVID-19 sub-study were notably high, at 75% for each wave of data collection and
94% longitudinally. The representativeness of ELSA over time has been maintained by the inclusion of refresh-
ment samples at multiple waves, and representativeness in this study was facilitated by the inclusion of non-
response sampling weights. Further details on the survey design, methodology, and performance of the ELSA
surveys can be found in the technical reports and other study documentation®~.

Measures. Our outcomes of interest relate to shielding, probable infection with SARS-CoV-2, disruption in
access to health and care services, and cancellations of hospital operations or treatments.

Shielding combines responses asking if respondents were self-isolating or staying at home; staying at home
differed from self-isolating in allowing for short ventures out of the home for necessary shopping, medical care,
or exercise. Respondents were asked about this with respect to the week prior to the interview at both waves
(giving results for June/July and for Nov/Dec) and in April; April results are based on responses at the June/
July wave. Our measure does not reflect the clinical concept related to vulnerable people taking self-protective
action, nor does it imply any evaluation of whether respondents received specific advice to shield from medical
authorities at the start of the pandemic.

For probable infection, in the first wave of the sub-study, respondents were asked about particular symptoms
of illness they had experienced. We used the three key symptoms associated with COVID-19—a high tempera-
ture, a new continuous cough, and a loss of the sense of smell or taste—to create a measure of probable infection
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with SARS-CoV-2. Reports of any of these symptoms were combined with reports of a positive diagnosis or
hospitalisation due to COVID-19 to assess probable infection.

With respect to disruption in community health and care services, respondents were asked at the first wave
if they had been able to access the services they need since the outbreak of the pandemic; examples included
a dentist, podiatrist, counselling, or personal care. The question in Nov/Dec explicitly mentioned the general
practitioner (GP), while access to the GP was part of a separate question in June/July; these responses have been
combined for June/July. At the second wave, those present at the first wave were asked about their experience
since the previous interview, while new respondents were asked about experiences since the outbreak in February
(in the UK). In addition to yes and no, response options included “did not attempt to contact” or “did not need
to contact”. For our analyses, we have considered “did not attempt to contact” as implying need.

Questions about cancellations of hospital-based operations and treatments were asked at both waves of the
sub-study, with slight differences in response options. Both waves allowed yes or no responses, while the second
wave also included the option, “I did not have a hospital operation or treatment booked.”

The main exposure in our analysis is cognitive function status, classified as no cognitive impairment, mild
cognitive impairment, or dementia. Individuals were classified into one of these groups using work from another
ELSA sub-study from 2018, the Harmonised Cognitive Assessment Protocol (HCAP). ELSA-HCAP took a
nuanced look at participants’ cognitive function, applying a range of questionnaires and other evaluations used
to assess cognition in clinical and non-clinical settings®®. From this work, a predictive algorithm was developed
to classify all ELSA respondents into one of three cognitive function groups: no impairment, mild impairment,
or dementia®.

Analytical approach. To assess the association between cognitive function and our outcomes of inter-
est, we applied binomial logistic regression, adjusting for key confounders and reporting odds ratios (ORs). A
multinomial logistic model was used for hospital-based cancellations in Nov/Dec to account for the variance
among those with no treatments booked, reported using relative risk ratios (RRRs). All models controlled for
demographics (age, gender, ethnicity, co-habiting partnership status), socioeconomics (education, wealth, and
employment status), geography (urban/rural and English region), and health (self-rated health and the presence
of multimorbidity). Analyses were adjusted to account for sample design (clustering and stratification) and non-
response bias (using cross-sectional weights). Our full analytical sample included 5116 respondents for June/July
and 4904 for Nov/Dec, with 4737 respondents present at both waves.

Ethical approval. Ethics approval is not applicable for this study. The study made exclusive use of secondary
data analysis.

Results
We present descriptive statistics for the sample across our control variables according to cognitive function status
in Table 1, reporting the complete-case analytical sample from the June/July ELSA COVID-19 data.

Bivariate descriptive analyses. Before looking at the fully adjusted associations between cognitive func-
tion and our outcomes of interest, we report the bivariate trends (with 95% confidence intervals), adjusting only
for sample design and weighting. These results are summarised in Table 2, including adjusted percentage esti-
mates by cognitive function group with 95% confidence intervals and unweighted sample sizes for each outcome
of interest.

For shielding, the vast majority of people in all cognitive function groups were shielding at all of the three
time points for which we have measures. Nearly 92% (90.8-92.8) of those with no impairment were shielding in
April compared to 96.7% (92.0-98.7) of those with dementia. Rates of shielding did decline over time, and this
decline appears faster for those with no impairment than for those with dementia; in Nov/Dec, 74.6% (72.9-76.2)
of those with no impairment were shielding compared to 81.5% (71.2-88.7) of those with dementia. Estimates
for those with mild impairment were between these groups and, in Nov/Dec, were significantly higher at 79.9%
(76.6-82.8) than the proportion of those with no impairment.

Probable infection was not highly prevalent in our analytical sample, with only 380 out of 5,174 respondents
classed as likely infected by June/July 2020. Estimates according to cognitive function suggest that a lower propor-
tion of those with dementia were likely infected (5.0% (2.3-10.5)) than those with either no or mild impairment
(7.8% (6.9-8.9) and 7.7% (5.9-9.9) respectively), but there is significant overlap in the 95% confidence intervals.

Because of the way the questions were framed at the two waves, we can look at the disruption in community
health and care services according to different timeframes. We found a higher estimate of those with dementia
experiencing disruption by June/July, with 44.1% (33.5-55.3) reporting this compared to 34.9% (33.2-36.7)
of those with no impairment and 37.6% (34.3-41.0) of those with mild impairment. For those present at both
waves, less disruption was reported between June/July and Nov/Dec, with around 1 in 5 people reporting this
and little difference across cognitive function groups. However, there did appear to be a legacy effect for dis-
ruption; when looking at those who reported disruption by June/July, 29.0% (26.5-31.7) reported difficulty in
access by Nov/Dec.

Regarding cancellations in hospital-based operations or treatments, a higher proportion of those with mild
impairment noted this in June/July than those with no impairment: 23.1% (20.1-26.4) compared to 18.0%
(16.6-19.4). The estimate for those with dementia was similar to the other two groups at 22.1% (15.1-31.3).
Among responses in Nov/Dec, this difference remained when considering all respondents, as 16.3% (13.4-19.7)
of those with mild impairment reported a cancellation compared to 11.7% (10.6-12.9) of those with no impair-
ment; around 10.4% (5.5-18.8) of people with dementia reported cancellation. When excluding those in Nov/

Scientific Reports |

(2023) 13:5026 | https://doi.org/10.1038/s41598-023-31241-3 nature portfolio



www.nature.com/scientificreports/

No impairment (N=4057) | Mild impairment (N=1036) | Dementia (N=114) | Overall (N=5116)

Age (mean (SE)) 70.7 (0.16) 79.9 (0.31) 78.7 (0.98) 73.1(0.16)
Female 2184 (53.0) 607 (58.6) 59 (57.0) 2850 (54.5)
Ethnic minority background 94 (3.2) 52 (6.3) 7 (11.3) 153 (4.2)
Lives with a partner/spouse 2862 (68.7) 564 (50.4) 69 (56.9) 3495 (64.0)
Education (high) 1060 (22.6) 77 (5.2) 16 (9.4) 1153 (18.0)
Education (medium) 1947 (46.8) 351 (26.6) 42 (30.8) 2340 (41.5)
Education (low) 975 (30.7) 596 (68.2) 52 (59.8) 1623 (40.5)
Employment status (in work) | 736 (21.6) 44 (4.6) 4(2.7) 784 (17.0)
Employment status (retired) 3083 (72.8) 941 (89.7) 98 (91.5) 4122 (77.4)
Employment status (other) 163 (5.6) 39 (5.7) 8(6.2) 210 (5.6)
Net wealth (poorest third) 1174 (35.7) 460 (51.3) 53 (53.5) 1687 (39.9)
Net wealth (middle third) 1320 (30.8) 350 (30.8) 34(29.2) 1704 (30.8)
Net wealth (richest third) 1488 (33.5) 214 (17.9) 23(17.4) 1725 (29.3)
Rural residence 1226 (27.5) 260 (22.0) 32 (25.9) 1518 (26.2)
Region (The North) 1085 (28.3) 291 (30.5) 25(26.5) 1401 (28.8)
Region (The Midlands) 852 (20.0) 220 (18.4) 26 (23.2) 1098 (19.7)
Region (London & East) 848 (22.5) 216 (23.3) 32(29.2) 1096 (22.9)
Region (The South) 1197 (29.2) 297 (27.9) 27 (21.2) 1521 (28.7)
‘S,Zlfy’r;f)i)heahh (excellent/ | 1795 (45 3) 284 (25.6) 21(23.1) 2098 (37.8)
Self-rated health (good) 1410 (34.9) 389 (36.4) 31 (25.0) 1830 (35.0)
Self-rated health (fair or poor) | 779 (22.8) 351 (38.0) 58 (51.9) 1188 (27.3)
g;enssence of 2+ chronic condi- | g (53 1) 353 (37.9) 63 (59.9) 1287 (27.6)

Table 1. Descriptive statistics for the June/July ELSA COVID-19 analytical sample (reported as unweighted N
(adjusted percentages), except for age).

Mild impairment
No impairment (N=4183) | (N=1091) Dementia (N=123)
Adj. % Adj. % Adj. %
N (Total N) | 95% CI N (Total N) | 95% CI N (Total N) | 95% CI
AT . 91.8 92.3 96.7
Shielding in April 2020 3,727 (4,028) [90.8,92.8] 956 (1,032) [90.2,94.1] 109 (114) [92.0,98.7]
TR 79.9 82.5 93.7
Shielding in June/July 2020 3,249 (4,028) [78.4,81.3] 849 (1,032) [79.7,85.0] 105 (114) [87.8,96.8]
T 74.6 79.9 81.5
Shielding in Nov/Dec 2020 2,986 (3,934) [72.9,76.2] 764 (950) [76.6,82.8] 75 (93) [71.2,88.7]
Probable infection by June/July 2020 78 6989 |77 5999 |30 (2.3,10.5]
300 (4,028) R 73 (1,032) R 7 (114) R
Disruption in access to community health services by June/July 2020 349 [33.2,36.7] 376 [34.3,41.0] 441 [33.5,55.3]
1,401 (4,026) R 387 (1,030) R 52 (114) R
Disruption in access to community health services by Nov/Dec 2020 (among those present 18.5 20.5 21.9
at Wave 1) 680 (3,810) | 171200 1174 ) | 1742400 | 17 gy (134,33.9)
Disruption in access to community health services by Nov/Dec 2020 (among those reporting | 28.6 29.8 33.7
disruption at Wave 1) 366 (1318) | (2373171 | o8 (33g) (2463571 | 11 (39) (19.2,52.1]
Cancelled hospital operation or treatment by June/Jul 18.0 [16.6,19.4] 231 [20.1,26.4] 221 [15.1,31.3]
Y Y 707 (4,028) 02 993 (1,032) 097 (114) ot
Cancelled hospital operation or treatment by Nov/Dec (all respondents) 11.7 [10.6,12.9] 16.3 [13.4,19.7] 10.4 [5.5,18.8]
Y 441 (3,933) R 132 (949) e 10 (91) R
Cancelled hospital operation or treatment by Nov/Dec (among those booked) 244 [22.2,26.8] 308 [25.8,36.5] 19.8 [10.8,33.4]
4 8 441 (1,846) 22081132 (491) 20210 (51) R

Table 2. Percentage of people by cognitive function group reporting outcomes of interest (Adjusted for sample
design, with unweighted sample sizes).

Dec who said they did not have a hospital-based service booked, the difference between those with mild impair-
ment and no impairment weakens in statistical significance, with estimates of 30.8% (25.8-36.5) and 24.4%
(22.2-26.8) respectively.
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Figure 1. Differences between those with mild cognitive impairment compared to people with no impairment
(multivariate regression). Results from logistic regressions, adjusting for demographics, socioeconomics,
geography, and health. Odds Ratios reported except were indicated as RRR (Relative Risk Ratio). *RRR reported
from multinomial logistic regression, comparing outcome to those not reporting a cancellation but with an
operation/treatment booked.

Shielding in April 2020 *
Shielding in June/July 2020 .
Shielding in Nov/Dec 2020 —.—

Probable infection by June/July 2020 +—e——

Disruption in access to community health
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—
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Figure 2. Differences between those with dementia compared to people with no impairment (multivariate
regression). Results from logistic regressions, adjusting for demographics, socioeconomics, geography;,

and health. Odds Ratios reported except were indicated as RRR (Relative Risk Ratio). *RRR reported from
multinomial logistic regression, comparing outcome to those not reporting a cancellation but with an operation/
treatment booked.

Multivariate regression results. Forest plots laying out the odds ratios (ORs) and 95% confidence inter-
vals for the relationship between cognitive function groups and our outcomes of interest, adjusting for con-
founders, are featured in Figs. 1 and 2. The results for cancelled hospital-based services in Nov/Dec are relative
risk ratios (RRRs), derived from multinomial logistic regressions and representing comparisons to the reference
group of people who had such services booked but not cancelled.

Figure 1 captures the results for those with mild cognitive impairment compared to those with no impairment.
There is weak evidence to suggest that those with mild impairment were around 27% less likely to be shielding
in April 2020 compared to those with no impairment (OR =0.729, 95%CI 0.517-1.029). With respect to disrup-
tion in access to community health and care services, the differences between people with mild impairment and
those with no impairment were not statistically significant in either June/July or Nov/Dec 2020; it was a similar
picture for hospital-based cancellations. No clear differences between those with mild impairment and those
with no impairment were found related to probable infection with SARS-CoV-2 by June/July, shielding in Nov/
Dec, or any outcomes in June/July.

Comparing people with dementia and those with no impairment (see Fig. 2), there was strong evidence
to suggest they were 2.4 times more likely to be shielding in June/July (OR=2.381, 95%CI 1.126-5.032). The
other outcomes of interest showed no clear associations differentiating those with dementia from those with
no impairment.
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Opverall, there was limited evidence of associations between cognitive function and our outcomes of interest.
The only strong association was the higher likelihood of shielding in June/July among people with dementia
compared to those with no impairment. Some covariates in our models, however, demonstrated consistent
associations with our outcomes, highlighting their relative importance in shaping experiences of the pandemic;
full regression results are available in Supplementary Tables S1-S3. Self-rated health was particularly important,
with poorer health associated with negative experiences across all our outcomes of interest. The presence of
multimorbidity was associated with worse outcomes related to disruption in access to service (Nov/Dec only)
and hospital cancellations. For shielding, not being in paid work (classed as retired or other) as well as living
with a partner were associated with higher likelihood of shielding for all three time points.

Discussion

When controlling for a wide range of other factors, people with dementia were more likely than people with no
impairment to be shielding in June/July, but there were no other strong associations between cognitive func-
tion status and shielding. Importantly, people with dementia were no more likely to experience disruption to
services or hospital treatment during the pandemic. These results suggest that cognitive function status was not
the primary driver of variations in the pandemic experience; poorer self-rated health proved to be a key predic-
tor of negative experiences.

The strongest evidence we found was related to the higher likelihood of people with dementia to be shielding
in June/July compared to those with no impairment. This may relate to the fact that society was just starting to
reopen in the UK at this time, and people with dementia may have been more cautious than others. This could
reflect a higher sensitivity to increased risk due to their cognitive status, thus greater desire to avoid such risk.
On the other hand, it might reflect less confidence in their ability to follow guidelines or greater challenges in
understanding what the guidelines mean in practice, as reported in earlier work®~"°. In other words, they may
have felt it was better to stay at home like in the previous months.

In our models for disruption in access, self-rated health demonstrated the only strong association with the
likelihood of disruption in access at both time points, with those saying they had fair or poor health more than
twice as likely as those with excellent or very good health to report disruption at either wave. Disruption in
access may be linked to higher need stemming from overall health rather than from specific health conditions
such as cognitive impairment. There is limited existing empirical research on the association between cognitive
function and such disruption during the pandemic, though reduced contact with primary care among people
with dementia was reported in one study?*!. Moreover, postponement of treatment during the pandemic was
found outside the context of cognitive function, which may explain the greater impact of overall health and other
factors in shaping engagement with care'”'%,

Albeit not statistically significant, the estimates reflect patterns we would reasonably expect. Shielding was
more prevalent with greater cognitive impairment, and the estimated odds ratios for those with dementia were
greater than one compared to those with no impairment; we could expect people with dementia to shield at
greater rates due to their increased risk.

Interestingly, results showed little difference between those with mild impairment and those with no impair-
ment, including where differences for those with dementia were found. This may suggest that recognising cog-
nitive impairment, such as with a formal diagnosis or well-understood symptoms apparent in more advanced
impairment, plays a key role in stimulating adaptive health behaviours in a pandemic and beyond. Diagnoses
can be required for people to access certain services, therefore greater effort and new strategies may be required
to ensure diagnoses are made, including for those with mild forms of cognitive impairment.

Our study has several strengths. We used data on a representative sample of people aged 50+ in England, lend-
ing confidence that our findings apply to a broad population. The COVID-19 sub-study also achieved a notably
high response rate for each wave of data collection and longitudinally. This strengthens our ability to generate
robust results even during the public health crisis and social restrictions caused by the pandemic. Our study also
incorporated a wide range of adjustment variables to control for confounding in our models, including linked
data from ELSA waves collected before the pandemic.

A possible limitation of our study is that the relatively small number of people identified with dementia may
influence our estimates’ significance and may reflect a lower likelihood that people with dementia responded
to the survey despite high response rates overall. Moreover, a significant minority of people with dementia
live in care homes (39%)’. Our findings are subsequently not applicable to the total population of people with
dementia. Moreover, we must accept that varying levels of cognitive impairment could impact measurement
error in terms of reliable recall. Nevertheless, the ELSA COVID-19 sub-study has proven to be an invaluable
resource for understanding the impact of the pandemic among older people in the community, as it might be
the best evidence to date.

To conclude, the likelihood of shielding and experiencing disruption in access to health and care services
was no different according to cognitive function status when controlling for other factors like self-rated health.
The only exception was that people with dementia had a higher likelihood of shielding early in the pandemic,
although they were no more likely to experience disruption in access to community- or hospital-based services.

Data availability
This study uses data from the English Longitudinal Study of Ageing, which are freely available upon registration
through the UK Data Service.
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