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with dementia. Using a clinical cutoff for likely depression (CES-D 4), we found statistically
significant increases in the probability of depression between 2018/2019 and November/
December 2020 for those with no impairment (0.110 (0.099 to 0.120) to 0.206 (0.191 to
0.222)) and mild impairment (0.139 (0.120 to 0.159) to 0.234 (0.204 to 0.263)).

We also found that differences according to cognitive function that existed before the
pandemic were no longer present by June/July 2020, and there were no statistically signifi-
cant differences in depression or anxiety among cognitive groups in November/December
2020. Wealth and education appeared to be stronger drivers for depression and anxiety,
respectively, than cognitive impairment. For example, those with no impairment in the rich-
est two-thirds scored 1.76 (1.69 to 1.82) for depression in June/July, compared to 2.01 (1.91
to 2.12) for those with no impairment in the poorest third and 2.03 (1.87 to 2.19) for those
with impairment in the poorest third. Results may be limited by the small number of people
with dementia and are generalizable only to people living in the community, not to those in
institutional care settings.

Conclusions

Our findings suggest a convergence in mental health across cognitive function groups dur-
ing the pandemic. This suggests mental health services will need to meet an increased
demand from older adults, especially those not living with cognitive impairment. Further,
with little significant change among those with dementia, their existing need for support will
remain; policymakers and care practitioners should ensure this group continues to have
equitable access to mental health support.

Author summary

Why was this study done?

- Earlyresearcltonductedafterthe startof the COVID-19 pandemicsuggestethatthe
pandemicwashavinganegativdmpacton mentalhealth.

- Older peoplewith cognitiveimpairmentor dementiaaremore vulnerableto thenega-
tive impactsof the pandemicandtheytendto haveworsementalhealththan older peo-
plewith no cognitiveimpairment.

- This studywasdoneto testwhetherchangesn mentalhealthovertime throughthe
pandemicwasassociate@ith cognitiveimpairment,alongwith whetherassociations
variedaccordingto keysourceof sociodemographimequality.

What did the researchers do and find?

- This studydrawson the richnessof the EnglishLongitudinal Studyof Ageing,astudyof
peopleageds0+in England which providesarobustwayof assessingognitivefunction
andmentalhealth(in termsof depressiorandanxiety)andincludesmeasurements
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beforethe pandemic(2018/2019andat 2 time pointsduring it (June/Julyand Novem-
ber/Decembef020).

- Usinga statisticabpproachcalledconditionalgrowth curvemodelling,wefound that
depressiorandanxietyworsenedor peoplewith no cognitiveimpairmentor mild cog-
nitive impairmentbetweer2018/201%nd November/Decembe2020 Averagedepres-
sionscoresncreasedrom 1.17to 2.03and 1.30to 2.16 respectivelywhile anxiety
ratingsincreasedrom 2.20to 2.85and2.48to 3.14.

- Whenusingameasurdor likely clinical depressiomyvefound the probability of clinical
depressioralsoincreasdor peoplewith no cognitiveimpairmentor mild cognitive
impairmentbetweer2018/201%nd November/Decembe2020 from 0.110to 0.206
and0.13%o 0.234respectively.

- In termsof inequalitiesyealthand educationappearedo bestrongerdriversfor
depressiorandanxiety respectivelythan cognitiveimpairment. For examplethose
with no impairmentin therichesttwo-thirds scoredl.76for depressionn June/July,
comparedo 2.01for thosewith no impairmentin the poorestthird and2.03for those
with impairmentin the pooresthird.

What do these findings mean?

- Our findings suggesa convergencé mentalhealthovertime amongdifferentcogni-
tive function groups with similar outcomesn November/Decembe2020for those
with no impairment, mild cognitiveimpairment,or dementia.

- Healthprofessionalsvho providementalhealthsupportto olderpeoplein thecommu-
nity shouldbeawarethatincreasingdemandfor supportis likely to comefrom those
with no or mild cognitiveimpairment.

- With little significantchangan mentalhealthfor thosewith dementiathoseproviding
supportwill needto ensurethis groupcontinuesto accesserviceslespitecompeting
demanddrom thosewith no or mild cognitiveimpairment.

Introduction

Researchem@ndpolicymakersontinueto beinterestedn theimpactof the CoronavirusDis-
eas€019(COVID-19) pandemicon mentalhealth.Studieshaveidentified declinesn mental
healthoverthe courseof the pandemicacrosgheworld, linked to concernoverinfection, the
consequencedf lockdownandisolationmeasuregijsksrelatedto job insecurityandfinancial
worries,anddisruptionin day-to-dayactivities[1+5]. While earlyfindingsdrewon internet-
basedsurveysiuring the pandemid6+8], morerecentresearchhasexaminecdpbandemicexpe-
riencescomparedo information collectedbeforethe pandemid2,9+15].

Differentgroupsof the populationfacedistinct challengesvith respecto maintaining
goodmentalhealthand howthe pandemidmpactedtheir lives.The prevalencef anxietyor
depressiornasbeenfound to declinewith increasingage[16,17].While olderadultsareat
greaterrisk of adverseutcomedrom exposurgo COVID-19 andhavebeenlinked to greater
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worriesaboutit [18], olderagehasbeenlinked to bettermentalhealthin termsof anxietyand
depressioruring the pandemid19,20].Nonetheleslder peopledid experiencedeteriora-
tion in mentalhealthoverthe courseof the pandemiccomparedo beforeits onset[21].

Olderadultsarealsonot ahomogeneougroup,andthelikelihood of living with conditions
suchascognitiveimpairmentor dementiaincreasesvith age Around 6.7%of peopleaged
65+in Englandwereestimatedo havedementiain 2015[22]. For mild cognitiveimpairment,
estimategor prevalenceangefrom 5.0%to 36.7%dependingon the variousdefinitionsand
diagnosticcriteriausedin differentstudieg23]. Moreover,anxietyanddepressiorarecom-
mon neuropsychiatricymptomsamongpeoplewith dementiaor mild cognitiveimpairment
[24+£26].0nemeta-analysisstimatedhe pooledprevalenc®f depressiormndanxietyamong
peoplewith dementiaat 39%each[26]; this comparego estimatedprevalenceatesof 13.3%
for depressiorin the overallolder populationand betweeril.2%and 15%for anxietyin com-
munity sample®f olderpeopleg[27,28].Prevalenceatesfurther varyaccordingto agefor
examplewith estimategor depressiorof 17.1%amongthoseaged75+and 30%to 50%for
thoseagedd0+[29]. Suchneuropsychiatricymptomamayalsopredictconversionfrom mild
cognitiveimpairmentto dementig[30], althoughthe evidencas mixedfor anxietyanddepres-
sionspecifically{31,32].

Examiningthe mentalhealthexperiencesf older peopleduring the pandemicshould,
therefore takecognitivefunction into considerationSomeresearcthasalreadyinvestigated
thisto anextent;arapid reviewof evidenceaelatedto theimpactof COVID-19isolationmea-
sureson mentalhealthamongpeoplewith dementiafound that moststudiesdentified wors-
eningbehaviorabnd psychologicasymptomsof dementia(BPSD)[33]. Someof theresearch
found theseresultsthrough subjectiveassessmenisadeby caregiver$34], qualitativeinter-
viewsof peoplewith dementiaandtheir caregiver$35,36],andacrossnternationalcontexts
[37].

Only limited evidencéhasexaminedmnentalhealthamongpeoplewith dementiaacrosghe
pandemicusingquantitativemeasureshatwerealsoassessegtior to the pandemid38];
guantitativelongitudinalresearcton theimpactof COVID-19 on peoplewith dementiawasa
keydirectionfor future researcttalledfor by the United Kingdomzbase@xpertworking
groupon dementiawell-beingand COVID-19[39]. Most of the existingrelevantresearcton
cognitivefunction and mentalhealthduring the pandemicalsodoesnot differentiatebetween
dementiaand mild cognitiveimpairment,althoughonesmallstudyfrom Greecealid examine
this distinction with respecto pre-pandemianeasure$40].

This studyaddressethesegapsn the evidencébaseby testingwhetherchangesn depres-
sionandanxietyamongolder peopleduring the COVID-19 wereassociatewith cognitive
impairment.Usingdatafrom the EnglishLongitudinal Studyof Ageing(ELSA),weexamine
changeén depressiormandanxietyfrom beforethe pandemic(2018/2019across time points
during the pandemic(June/Julyand November/Decembe2020)with respecto 3 levelsof
cognitivefunction. We alsoinvestigatavhetherthe associationbetweercognitivefunction
andmentalhealthvariedaccordingto keysource®f sociodemographimequalitieselatedto
wealth,educationgeographicegion,and multimorbidity.

Methods
Data

Our projectuseddatacollectecbeforeandthroughoutthe COVID-19 pandemicaspart of the
ELSA[41]. ELSAfollowsarepresentativeampleof peopleageds0+acros€Englandsince
2002 coveringtopicssuchashealth financesand psychosocialvell-being with refreshment
samplesaddedperiodicallyto ensurerepresentativeneswertime.
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Thisanalysisirawson the COVID-19 sub-studyconductedaspart of ELSAin 2020[42].
ELSAmembersandtheir partnersparticipatedn 2 speciaburveysonductedn June/Julyand
November/Decembe2020 capturingtheir perspectiveduring the pandemic Responseates
werenotablyhigh, at 75%for eachwaveof datacollectionand 94%longitudinally. For mea-
suresprior to the pandemicwedrawon pre-pandemiaesponse themain ELSAsurvey
(Wave9), collectedn 2018/2019As our studymadeexclusivauseof secondarylataanalysis,
ethicsapprovalwasnot applicablefor the work presentedere.

Measures

Our primary outcomef interestincludemeasure$or depressiorandanxiety.Depression
wasmeasuredisingthe 8-item Centerfor EpidemiologicabtudieDepressio{CES-D)scale,
avalidatedandreliableinstrumentfor assessindepressiormmongolderadults[43]. Thescale
drawson responset 8 yes/noquestiongo provideacontinuousmeasureganging0to 8 with
higherscoregeflectinggreatelevelsof depressiveymptomsA binary measurevasalsocon-
structedwherescoresf four or morewereusedto identify likely casesf clinical depression
[44].

Anxiety wasassessagkingthe 7-item Generalized\nxiety Disorder(GAD-7) scalewhich
hasdemonstratedalidity andreliability for screeningyeneralize@nxietydisorderandassess
its severity{45]. Eachitem is measuredn a4-point Likert scaleranging0 to 3, providing
GAD-7 scoreganging0to 21with higherscoreseflectinggreaterseverityandassociation
with higherlevelsof functionalimpairment. A binary measurdo assessase®f generalized
anxietydisorderwasconstructedusingscoref 10or more.The GAD-7 scalewvasonly mea-
suredduring the ELSACOVID-19 sub-studyrestrictinganalyse$o the 2 time periods
includedthere.

Additional analyseslsoexaminedanxietyusingasingle-itemresponseneasuredto 10
thatwasincludedin ELSAWave9 aswellasthe COVID-19 sub-studyproviding assessments
at 3time points. Somestudiessuggesthat thereis similar sensitivityand specificitybetween
suchsingleitemsand multiple-item scalegor anxiety[46+48].Usingthis measurewill provide
someinsightinto changeg$rom beforethe pandemic.

Themain exposurén our analysiss cognitivefunction statusclassifiedasno cognitive
impairment,mild cognitiveimpairment,or dementialndividuals'classificatiordrawson
work from anotherELSAsub-studyfrom 2018 the HarmonisedCognitiveAssessmerRroto-
col (HCAP).ELSA-HCAPappliedarangeof questionnaireand other evaluationsisedin
clinicalandnonclinicalsettinggo assesparticipants'cognitionfunction [49]. From this
work, apredictivealgorithmwasdevelopedo classifyall ELSArespondentsged60+into one
of 3 cognitivefunction groups:no impairment, mild impairment,or dementia[50].

Analytical approach

Our analyticalapproachwasplannedduring the conceptionof the projectand no data-driven
changedo this plantook place Givenexistingknowledgeaboutthelink betweermental
healthand cognitiveimpairment,alongwith earlyresearcton theimpactof the pandemicon
mentalhealth,our analysegestedthe hypothesethat change$n mentalhealth,in termsof
depressiorand anxiety,wasassociatedith cognitiveimpairmentovertime from beforeto
during the COVID-19 pandemicWe alsoinvestigatedvhethertheseassociationsaried
accordingto keysourceof sociodemographimequalityin Englandj.e.,educationwealth,
geographicegion,and multimorbidity.

For the continuousmeasuref depressionwe estimatecda conditionalgrowth curvemodel
to assesshangédn depressiorscoreby cognitivefunction statusemployingmaximum
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likelihood estimationwith unstructuredcovarianceThis approachwasalsotakenfor the sin-
gle-itemmeasuref anxietyavailableat 3time points.Givenweonly have2 time pointswhen
GAD-7 wasmeasuredyweuseda population-averagefixed-effectsnodelwith robuststan-
darderrorsto assesassociationsvith cognitivefunction. With respecto the binary measures
reflectinglikely case®f clinical depressioror generalize@nxietydisorder,weappliedmixed-
effectdogisticregressiomwith independentariancefor the randomeffectof time.

Modelscontrolledfor pre-pandemiq2018to 2019)measuresoveringdemographicgage,
gender ethnicity,and cohabitingpartnershipstatus) socioeconomicgeducationwealth,and
employmentstatus) geographyurban/ruraland Englishregion),andhealth(self-ratechealth
andthe presencef multimorbidity). Multimorbidity wasclassed@sthe presencef two or
more of thefollowing diagnoseaonditions:high blood pressure/hypertensiomanginaor
heartattack;congestivédneartfailure;diabetesstroke;chroniclung diseaser asthmarancer;
anddementiasenility,seriousmemoryimpairment,or Alzheimer'sdiseasef-or the continu-
ousCES-Dand GAD-7 scalesweadditionallytestedfor systematiénequalitiesby introducing
three-wayinteractionsamongcognitiveimpairment(a binary measureeombiningthe mild
impairmentand dementiagroups),measuremenivave andbinary measure$or education,
wealth region,and multimorbidity in separatenodelsusingthe samecontrol variabledisted
above.

Missingnes®n singleitemscanintroducebiaswhenusingmultiple-responsscalesuchas
CES-DandGAD-7.In addition,asurveyerror during thefirst COVID-19 surveyresultedn
the eighthdepressioritem not beingaskedo around75%of respondentsTheseamissingval-
ueswerereplacedisingl cycleof multiple imputation by chainedequationgdMICE), adjusting
for ageandgender giventhesatemscanbeassumedo bemissingcompletelyatrandom
(MCAR) [51,52].Followingthis, more than 97%of respondentst anywavewerecompleteon
theitemsfor CES-Dor GAD-7; MICE wasagainappliedfor respondentsnissingl or 2 items
in eachscalereplacingmissingvaluesbeforegeneratinghe summaryscoresThisraisedcov-
erageo over99.5%acrosghe COVID sub-studywavesAnalysesvereconductedusingStata
17.0[53]. This studyfollowedthe Strengthenindhe Reportingof ObservationaStudiesn Epi-
demiology(STROBEYeportingguideline(SISTROBEChecklist).

Results

Tablel providesdescriptivestatisticof our analyticalsamplefor depressiomwithin thefirst
assessmemtf the COVID-19 sub-studyThe percentageprovidedreflectsimilar statisticsfor
othertime periodsand outcomef interest.

Theanalyticalsamplewvaryslightlyby the outcomeof interest,with 5,286individuals
includedin analyse$or depressiorandthe single-itemanxietymeasureand5,281for the
GAD-7 anxietyscore All figuresreportedbelowreflectthe full model,adjustedfor all covari-
atesdentifiedin the previoussectionandverticalscaleiavebeenrestrictedto relevantout-
putsrangedo facilitatevisualinspection.

Wefirst presentresultsshowingestimatediepressiorscoresacrosghe 3 measuredime
pointsfor the 3 categoriesf cognitivefunction (Fig 1). We find thatthe estimateddepression
scorewassignificantlydifferentacrosghe 3 cognitivefunction groupsprior to the pandemic.
Thescorefor thosewith no impairmentwasl.17(95%CI:1.12to 1.22)comparedo 1.39(1.29
to 1.49)for thosewith mild impairmentand1.81(1.53to 2.10)for thosewith dementiaScores
increaseavertime throughthe pandemicwith statisticallysignificantincreasesetween
June/Jul)2020and November/Decembeior thosewith no impairment,goingfrom 1.84(1.79
to 1.90)to 2.03(1.96to 2.10),andthosewith mild impairment(from 1.89(1.77to 2.00)to 2.16
(2.02to 2.30)).Therewasno statisticallysignificantchangedn the scoreamongthosewith
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Table 1. Sociodemographic characteristics among the sample for depression at the first assessment of the ELSA
COVID-19 sub-study (June/July 2020).

Characteristic Percentage N (of 5,107)
Cognitiveimpairment (No impairment) 77.9 3,978
(Mild impairment) 20.0 1,019
(Dementig 2.2 110
Age(mean) 72.7 5,107
Female 55.7 2,843
Non-white 3.0 153
Partnerin household 68.4 3,491
Education(high, i.e.,degreeor equivalent) 22.5 1,148
(medium,i.e.,A or O levelequiv.) 45.8 2,340
(low, i.e.,no qualificatiors) 31.7 1,619
Employmer status(in work) 15.3 782
(retired) 80.6 4,116
(other) 4.1 209
Netwealth(Pooresthird) 33.0 1,685
(Middle third) 33.3 1,700
(Richesthird) 33.7 1,722
Ruralresidence 28.0 1,430
Region(The North) 27.4 1,399
(TheMidlands) 215 1,096
(LondonandEast) 21.4 1,093
(The South) 29.7 1,519
Self-ratechealth(Excellentor verygood) 41.1 2,100
(Good) 35.7 1.825
(Fairor poor) 23.1 1,182
Multimorbidity (2+ healthconditions) 25.1 1,282

https://abi.org/10.1371durnal.pned.1004162001

dementialn June/Julyand November/Decembethe differencesamongcognitivefunction
groupswerealsono longerstatisticallysignificant.

Turning to theanxietyscoremeasuredisingthe GAD-7 scaleFig 2 showshat the esti-
matedscorefor peoplewith dementiawashigherjust afterthe startof the pandemidn June/
July2020thanfor the othercognitivefunction groups,at4.59(3.66to 5.52)comparedo 2.99
(2.72to 3.26)for thosewith mild impairmentand2.79(2.67to 2.90)for thosewith no
impairment. Therewasno statisticallydifferentchangefor peoplewith dementiaduring the
pandemicput the estimatecaveragescoredid riseby November/Decembeior the mild
impairmentandno impairmentgroups,reaching3.57(3.28to 3.86)and 3.02(2.90to 3.14),
respectivelyfrom 2.99(2.72to 3.26)and2.79(2.67to 2.90).

Althoughthe single-itemmeasureof anxietyis differentfrom the GAD-7 scaleit provides
addedinsightherewith respecto differencesn anxietybeforeandduring the pandemicLike
with GAD-7,wesedn Fig 3 astatisticallysignificantincreasen the averagestimatedating
betweenJune/Julyand November/Decembefor thosewith no impairment,goingfrom 2.65
(2.57to 2.74)to 2.85(2.77to 2.95) Boththe no impairmentand mild impairmentgroups
demonstratea significantincreasen anxietyrating betweer2018/201%ndNovember/
DecembeR020the scorefor thosewith no impairmentincreasedrom 2.20(2.11to 2.28)to
2.85(2.77to 2.95) whilefor the mild impairmentgroup,it wentfrom 2.48(2.30to 2.66)to
3.14(2.95to 3.33).Theapparenichangdor thosewith dementiawassimilarto the other
groups but wide confidencentervalsyield no statisticallysignificantdifferenceovertime.
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Depression score

Estimated score

2018/19 Jun/July 2020 Nov/Dec 2020

---0--- No impairment —-¢—- Mild impairment
—#— Dementia

Fig 1. Depression score (CES-D) over time by cognitive function (estimated scores and 95% confidence intervals,
adjusted for all available covariates).

https://abi.org/10.1371durnal.pned.1004162,001

While the CES-Dand GAD-7 scalesllowusto examinechangedn the averagestimated
scoresghangedn scoresalonecannotinform whethertheseareclinically significantchanges
or morerelatedto the generalineasanostpeoplefaceddueto the unprecedente@ndunpre-
dictablenatureof the pandemic.To explorethis, weestimatedesultsbasedn clinicallyrec-
ognizedcutoffvaluedor the 2 scalegFig 4).

With respecto anxiety,wefind no statisticallysignificantdifferencevertime in the prob-
ability of likely generalizednxietydisorderasmeasuredisingGAD-7, althoughpoint esti-
matessuggesa possibledeclinein probabilityfor thosewith dementiafrom 0.1650.108t0
0.223)t0 0.080(0.035t0 0.126).

Regardinglepressionwefind statisticallysignificantincrease the probability of likely
clinicaldepressiorior thosewith no impairmentandthosewith mild impairment,looking
from beforethe pandemico during it. The probabilityfor thosewith mild impairmentwas
higherthanfor thosewith no impairmentbeforethe pandemicat0.1390.120to 0.159)com-
paredto 0.110(0.09%0 0.120).Thesdncreasedignificantlyafterthe startof the pandemicby
June/Julythenreaching0.234(0.204to 0.263)and 0.206(0.191to 0.222)oy November/
Decembef020 While therewasanincreasingrajectoryin the point estimatedor thosewith
dementiathe differencesn estimatedorobabilitieswerenot statisticallysignificant.

Inequalities in mental health and cognitive function

To testfor systematiénequalitiesin the associatiorbetweercognitivefunction andmental
health,wefirst constructednodelscontrolling only for ageand gender We found no signifi-
cantthree-wayinteractions,jndicatingtherateof changan our outcomeswvasnot signifi-
cantlydistinctfor peoplewith cognitiveimpairmentacrosslistinct social,economic and
healthgroups.
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Fig 2. Anxiety score (GAD-7) over time by cognitive function (estimated scores and 95% confidence intervals, adjusted
for all available covariates).

https://da.org/10.1371¢urnal.pred.1004162 @02

Wedid, howeverjdentify somesignificanttwo-levelinteractionsthat providefurther
insightsinto theinequalitiesn mentalhealthexperiencedby peoplewith cognitive
impairment(mild or dementia)during the pandemic Modelsweresubsequentlgstimated
usingall covariateseaturedn thosereportedabove We found significantinteractionslinking
educationto anxiety.For depressionwefound significantresultsrelatedto wealthand multi-
morbidity (Fig 5).

Lookingatwealthand depressionthe resultsshowthat, prior to the pandemicthosewith
cognitiveimpairmentin the poorestthird of wealthhadan estimatediepressiorscoreof 1.62
(1.48to 1.76), makingthemworseoff comparedo the othergroups.This contrastgo those
without impairmentin therichesttwo-thirds,who scoredl.13(1.07to 1.19)on depression,
positioningthembetterthan eithergroupwith cognitiveimpairment;thosewith impairment
in therichesttwo-thirds hadan estimateddepressiorscoreof 1.33(1.20to 1.45).

During the pandemichoweverwe seenotablechangesgspeciallamongthosewith no
impairmentin the poorestthird of wealth,whosescoreshangerom 1.25(1.16to 1.34)in
2018/201%0 2.01(1.91to 2.12)in June/JulyTheir scoredecomemuchmoresimilarto those
with impairmentalsoin the poorestthird, who scored2.03(1.87to 2.19)in June/July2020.
During the pandemicthe scorefor thosewith no impairmentin therichesttwo-thirdswassig-
nificantly lowerthanthosefor the poorestgroups,at1.76(1.69to 1.82)in June/Julyand1.93
(1.85to0 2.01)in November/Decembein otherwords,it appearghat beingin the poorest
third of wealthis astrongerdriver than cognitivefunction for estimateddepressiorscoresiur-
ing the pandemic.

Turning to multimorbidity, theresultsillustratethatthosewith cognitiveimpairmentand
multimorbidity scoredworseon depressiorthanthe groupswithout cognitiveimpairment
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Fig 3. Single-item anxiety rating over time by cognitive function (estimated ratings and 95% confidence intervals,
adjusted for all available covariates).

https://da.org/10.1371¢urnal.pred.1004162 @03

prior to the pandemicwith ascoreof 1.62(1.46to 1.77);this contrastswith ascoreof 1.24
(1.14to 1.34)for thosewith multimorbidity but no impairmentand1.15(1.09to 1.20)for
thosewithout eithermultimorbidity or impairment. Justafterthe startof the pandemicthey
wereonly slightlyworseoff thanthosewith neithercognitiveimpairmentnor multimorbidity,
with scoresncreasingo 2.04(1.87to 2.22)and 1.80(1.74to 1.86) respectivelyBy November/
Decemberthis differencehadgrownfurther, with scoresof 2.35(2.13to 2.57)and 1.98(1.90
to 2.06) respectivelyhut therewerestill no significantdifferencegor thosewith only oneof
eithercognitiveimpairmentor multimorbidity.

Acrossthe 2 assessments the COVID-19 sub-studytherewasanotabledifferencen anx-
iety scoreby educationIn June/Julythe only significantdifferencein anxietyscorewas
betweerthosewith cognitiveimpairmentandlow education(3.28(2.92to 3.63))andthose
with no impairmentandhigh/mediumeducation(2.73(2.60to 2.86)).This differenceper-
sistedby November/Decemberyideningto 3.84(3.47to 4.21)and 3.01(2.88to 3.15) respec-
tively, while thosewith no impairmentandlow educationwerealsosignificantlylowerin
anxietyscoreat2.99(2.73to 3.25) thanthosewith impairmentandlow education.

Discussion

Usingarepresentativeampldiving in privatehouseholdsn Englandwehavefound that
depressiorand anxietyworseneduring the pandemiccomparedo beforeit for peoplewith
mild cognitiveimpairmentor no impairment,whereaso statisticallysignificantincreases
werefound for thosewith dementiaWe alsofound that differencesccordingto cognitive
function that existedbeforethe pandemiowereno longerpresenty June/July2020 jndicating
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aconvergenc@ mentalhealthacrossognitivefunction groupsduring the pandemiclin
November/Decembe2020 therealsowereno statisticallysignificantdifferenceamongcog-
nitive groups.Takentogether our findings providepartial supportfor our hypothesesn the
relationshipbetweermentalhealthand cognitiveimpairmentoverthe courseof the
pandemic.

Our multi-item scaleof anxiety(GAD-7) providesinsightonly during the pandemicaswe
unfortunatelyhadno pre-pandemicomparableneasureWith this measurewedid identify
significantdifferencesn anxietybetweerthosewith no impairmentandthosewith dementia
during the pandemicThecontrastwith the resultsusingthe single-itemmeasurenaystem
from anunderlyingdistinctionin the measuredonceptsi.e. the single-itemcapturesndivid-
ual self-assessmendgbeinganxious whereassAD-7 capturesabroaderperspectiven gen-
eralizedanxiety.Givenpotentialconcernsoverthe ability of respondentsvith cognitive
impairmentto providereliableself-assessmenismaybethatthe resultsfrom amultiple-item
measurdike GAD-7 aremorerobustthanasingleresponsdor identifying differences
betweercognitivegroups.

With GAD-7,the mild impairmentgroup alsodemonstratedgignificantchangepeingsim-
ilar to thelevelsof thosewith no impairmentin June/July2020but more similar to thosewith
dementiaby November/Decembe2020.This mayrelateto adeteriorationin cognitivefunc-
tion amongthosewith mild impairmentduring this time that stimulatedincrease# general-
izedanxiety.Ilt mayalsosuggesthatthosewith mild impairmentencounteredanxiety-
inducing challengesluring thelatter part of 2020that othergroupsdid not. In addition,
althoughtherewasasignificantdifferenceaccordingto cognitivefunction in November/
DecembeusingGAD-7,the estimatedscoreslo showaconvergingrend, possiblysupporting
theresultsfrom the single-itemmeasure.

This convergencenayalsoexplainhow our resultssit againsthosefrom otherresearch
thatfound no changdn anxietyduring the pandemicamongthe adult UK populationoverall
andlowerleveldor olderagegroups[15]. Thatresearcland othersassesseahxietylooking at
proportionswith clinical scoreon GAD-7 (i.e., 10), which mayattenuategheresultsand
subsequentonclusionspartly explainingwhy findingsrelatedto the overallolder population
in Englandvaryfrom oursaccountingfor cognitivefunction [21].

Anotherkeyinsightfrom thiswork relatego theincreasen likely clinical case®f depres-
sionfor thosewith no impairmentor mild cognitiveimpairmentduring the pandemiccom-
paredto 2018/2019This highlightsthe potentialincreasen demandon mentalhealthservices
that might beexpectednoving forward. Moreover this sitsalongsidghefinding thatthelevel
of likely clinical caseamongthosewith dementiahasnot declined soanychallenge service
deliverythat existecbeforethe pandemicowill likely persist.

Alongsidethesepotentialpressuresn servicadeliveryfor mentalhealth we shouldalso
notethat otherresearctsuggestthat the negativempactof the pandemicon mentalhealth
waslessacutefor olderadultscomparedo otheragegroups.This hasbeenfoundin Scotland
with respecto depressiorandanxiety[54] alongwith other UK-basedstudieq13,55].It has
beenarguedthat this stemsrom alesspronounceddifferencein mentalhealthamongolder
adultscomparingbeforeandafterthe pandemid56]. Our resultsmay partially supportthis
argumentatleastwith respecto recognizindittle differenceamongthosewith dementiapre-
andpost-pandemic.

Our findingsalsostandin contrastto otherwork in the UK looking at mentalhealthwith
respecto the pandemic One studyfound thatthe negativémpacton mentalhealthextended
throughtheinitial monthsof the pandemicandstartedto improvefrom July2020[57],
whereasnotherfound arecovenytrajectoryin anxietyamongUK adultsfrom April [4].
Moreover,alargemeta-analysisf longitudinal cohort studiesfound thatthe changesn
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anxietyattributedto the pandemicappearedhort-lived,with peaksappearingaroundMarch/
April 2020anddecliningby July,althoughtherewasstill asmallincreasen depression
betweerMay andJuly[14].

Our dataduring the pandemicwerecollectedn June/JulyandNovember/Decembe2020,
yetwedid not find asignificantimprovementbetweerthesetime points.In fact,wefound evi-
dencefor worseningmentalhealthfor thosewith no impairmentor mild impairment.One
possibleexplanations the specifictimeframesn which our datawerecollectedTheassess-
mentin June/Julynmayhavemissedheinitial spikein poor mentalhealthreportedin other
studiesOur secondassessmembok placein November/Decembethisis laterthanthose
examinedn the studiesmentionedabovelt alsocoincideswith the secondockdownimposed
in the UK in Novemberwhichwasfollowedby easingandthenfurther tighteningof restric-
tionsin DecemberTheseshiftsmayhavehadsomewhasimilar effectson mentalhealthasthe
first lockdown.This maybefurther supportedby evidencesuggestingleteriorationof mental
healthin the UK betweenluly/Augus2020and February2021[15].

Thedifferencesn otherresultsand oursmayalsorelateto the variouswaysdepressiorand
anxietyhavebeenassessethr exampleaveragecoren ascalethe proportionsbasedn clini-
calcutoffs,or other measuresisedelsewherdike the 12-itemGeneraHealthQuestionnaire
(GHQ-12).While therearealternativemeasure$or depressiorandanxietythat havebeenused
in otherstudies CES-Dhasbeenusedsincetheinceptionof ELSAasthe main measuref depres-
sionandto facilitateinternationalcomparisonsvith otherageingcohortstudiedike the Health
andRetirementStudybasedn the United Stateswhile GAD-7 hasbeenintroducedfor similar
reasonsBoth measurefavealsodemonstratedjoodperformanceandareusefulasself-reported
assessmenfs8+61].Moreover,our studyfocuse®n cognitiveimpairment,makingdistinctions
betweerdementiaandmild cognitiveimpairment. Evidenceelatedto thesalifferencegrom lon-
gitudinal studieghat includepre-pandemiassessmenislimited; somestudiessuggesthat
changein mentalhealthobservedamongpeoplewith cognitiveimpairmentweremorerelatedto
expectecthangedinked to theimpairmentratherthanthe pandemidtself[38,40].

Theanalysesisingthe binary measuresf likely clinical depressioror anxietygivesome
insightinto clinicalrelevanceparticularlywith respecto theresultthatthe probability of
likely clinical depressiommongthosewith no impairmentor mild impairmentwassignifi-
cantlyhigherduring the pandemicthanin 2018/2019%-or the continuousmeasuredhowever,
thereis no consensusn whatlevelof changan scoreconstitutelinical significance,
althoughsomework suggestsyith respecto longerversionsof CES-D that somewhere
betweera11%and17%changeacrosghe scalevould represenaminimal clinicallyimpor-
tantdifference(MCID) [62,63].With respecto CES-D thiswould range0.88to 1.36,which
suggestaclinically significantdifferencebetweer2018/201%nd November/Decembe2020
for thosewith no or mild impairment.Onestudyof GAD-7 suggestan MCID of 4 points,a
thresholdnot reachedn our findings[64].

Acrossour analyseghis studyhasseverastrengthsOur dataaredrawnfrom alongitudi-
nal sampleof peopleageds0+in Englandallowingusto examineoutcomesat 3 distincttime
pointsacrosghe samepeople Indeed the COVID-19 sub-studyachievednotablyhigh
responseatefor eachwaveof datacollectionandlongitudinally. This strengthensur ability
to generat@obustresultsevenduring the public healthcrisisand socialrestrictionscausedy
the pandemicWe arealsoableto employvalidatedmeasuresf depressiorand anxietyin
additionto comparingthe latter with a single-itemmeasurdo assesshange$rom beforethe
pandemicFinally,the breadthof the ELSAdataallowedusto incorporatea wide rangeof
adjustmentvariablego control for confoundingin our models.

Thestrengthof our findingsis possiblylimited by therelativelysmallnumberof peoplecat-
egorizedvith dementiaThewide confidencantervalsthis yieldedmay,in fact,hidetrue
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differenceghat existbut aremaskedn the statisticaresults.Yet,our studyalsoincludespeo-
ple categorizedvith mild cognitiveimpairment,strengtheninghe analyticalperspectivén
relationto cognitivefunction. We alsocannotknow if peoplewith dementiawerelesdikely to
respondto the surveydespitehigh responseatesoverall. Howeverour studyhasmuchlower
attrition betweerthe 2 assessmentiiring the pandemicthan mostof the other studies
reportedin 1 systematiceviewof mentalhealthbeforeandduring the pandemid14]. This
couldindicatethat stabilityin mentalhealthfound elsewherés influencedby the attrition of
thosewith worseor decliningmentalhealthovertime.

Theimplicationsfor our findings canbegeneralizedo peoplewith cognitiveimpairment
or dementidiving in the community but not to thosewholive in carehomesor otherinstitu-
tional settingsThisimpliesthat our findingsdo not applyto the 40%of older UK adultswith
dementidiving in suchplaceg65]. However thisis a strengthof our study,asfewerstudiesof
peoplewith dementiahavebeenconductedn awayto reflectthoseliving in the generaktom-
munity. Moreover,despiteany potentiallimitations, ELSAandits relatedsub-studiehave
beenaninvaluableresourcdor examiningthe experiencesf older peoplebeforeandduring
the pandemicalongwith amorerobustassessmeruf cognitivefunction, potentiallybeingthe
bestevidencdor this to date.

Our findingshighlight 2 keyimplicationsfor future public healthresponses Englandas
wemovethroughthe post-pandemiphaseFirst, mentalhealthservicewill needto besup-
portedandadequatelyesourcedo meetthe predictedincreasedlemandthat will comefrom
olderadults,especiallghosenot living with cognitiveimpairmentor dementiaThisis under-
scoredby the potentialdemandfrom otheragegroups,who mayhaveexperiencedavorse
impactson mentalhealththan whatwe haveidentifiedin our cohort.

Secondgivenwesawlittle significantchangen mentalhealthoutcomesamongthosewith
dementiayvemustrecognizeheir needfor supportwill continueto exist.In the nearterm at
leastthe challenge deliveringthis supportarelesdikely to relateto the cognitive
impairmentitselfbut to questionof accessibilitandavailability especiallyf the supplyof
supportis divertedto thosewith no impairment. Policymakersand carepractitionerswill,
therefore needto ensurethat peoplewith dementishaveequalacces$o measureo support
their mentalhealth.

To concludethis studyhasimprovedour understandingf the waythat mentalhealth
changedor peoplewith cognitiveimpairmentanddementiadueto the pandemicWe find
evidencdor increasindevelsof depressiorand anxietyduring the pandemicamongthose
with mild cognitiveimpairmentor no cognitiveimpairment,but not amongthosewith
dementiaComparedo beforethe pandemicmentalhealthhasbecomemore similar across
cognitivefunction groups,suggestingconvergencéhat mayimpactfuture demandfor sup-
port services.
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