MS. CLAIRE KATHRYN ANKUDA (Orcid ID : 0000-0003-1371-8524)

Article typemm€linical Investigation

Title: The association of spousal caregiwellbeing with patient healtare expenditures
Running titlei=Spousal wellbeing and patiatitization

Authors: Claire K. Ankuda, MD, MPE> Donovan T. Maust, MD, MS's Mohammed U.
Kabeto, M$*Ryan J. McCammon, MAKenneth M. Langa, MD, PhD'® Deborah A.
Levine, MD=MPH®.

Institutional Affiliations:

. Robert Weed Johnson Clinical Scholars Program, University of Michigan, Ann Arbor, Mi
. Department of Family Medicine, University of Michigan, Ann Arbor, Ml

. Department of Internal Medicine, University of Michigan Medical School, AfmoAMI

. Veterans Affairs Center for Clral Management Research, Ann Arbor, Ml

. Institute for Healthcare Policy and Innovation, University of Michigan, Ann Arbor, MI

. Departmentiof Neurology and Stroke Program, University of Michigan, Ann Arbor, Mi

. Departmentof Psychiatry, University of Michigan, Ann Arbor, MI

0o N oo o B~ WN P

. Institutesfor Social Research, University of Michigan, Ann Arbor, MI

This is the author manuscript accepted for publication and has undergone full peer review but has
not been through the copyediting, typesetting, pagination and proofreading process, which may
lead to differences between this version and the Version of Record. Please cite this article as doi:
10.1111/jgs.15039

This article is protected by copyright. All rights reserved


https://doi.org/10.1111/jgs.15039�
https://doi.org/10.1111/jgs.15039�
https://doi.org/10.1111/jgs.15039�

2
Spousal wellbeing and patient utilization

Contact information for corresponding author:

Claire K. Ankuda, MD, MPH

RWJF Clinical Scholars Program, University of Michigan
North Campus Research Cen@800 Plymouth Rd
Building 10-Room G016

Ann Arbor, M1 48109-2800

cankuda@umich.edu

(802)299-8557

Abstract werdscount: £7
Manuscriptword coun®,824

3 tables, 1 figure

KEY WORDS: caregiving, healthcare utilization, depression, quality of life

This article is protected by copyright. All rights reserved



© 00 N o uu B W N

N N RN N N NN P R R B R R B B B p
O DM W N PR O O O N O U1 b W N B O

3
Spousal wellbeing and patient utilization

Abstract:

BackgroundObjectives Disabled older adults are a highst population often relying on

spousedgor caregiving We aim to measure the association of spousal depression, general health,

fatigue and sleep with patient future healthcare expenditureSraathency Department (ED)
utilization.

Design Prospective cohort study.

Setting/Participants 3,101 home-dwelling spousal dyads where one individpatient”) is age

>65 with >1 disabilitiesin activities of daily living or instrumental activities of daily living and
enrolled in Medicare Part B withthe Health and Retirement Study.

Exposure Caregiver sleefJenkins Sleep Scala)epressive symptoni€enter for
Epidemiological Studies Depssion8 Scale) and selfreported general health measures.
Measurenens. Rrimary outcomevaspatient Medicare expenditureSecondary outcome was
patient ED utilization. Followup was 6 months.

Results:Caregiver épressive symptoms score and 6 otaregivemwellbeing meaures were
prospectively=associated with higher patient expenditftesminimal adjusinent(p<0.05).
Higher patient-expendituresmained significanthassociated with presence of caregiiatigue
(cost increase, $1,937 [95% CI, $770-$3,105]) and caregiathresscpst increase$1,323 [95%
Cl, $228-$2;419]pfter full adjustmentFour of 17 caregiver wellbeing measures, including
severe fatigue, were significantly associated wétientED utilization afterminimal adjusment
(p<0.05). ‘Geater odds of patient ED utilizatioemainedsignificantlyassociated with caregiver
fatigue (oddsratio, 1.24 [95% ClI, 1.01-1]b@ndcaregiver fair/poor health statusits ratio,
1.23 [95% Cl»1.04-1.45Rfter full adjustmentCaregiver total sleep score was not associated
with patient outcomes.

ConclusionsPoor caregiver wellbeing, particularly severe fatiga@dependently and

prospectivelyassociated with higher patient Medicasgenditures and EDtilization.

This article is protected by copyright. All rights reserved



27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57

4
Spousal wellbeig and patient utilization

Background:

As the population of adults age 65 years and older ibtiited States is predicted to rise
from 14.9% in 2015 to 22.1% in 205@upporting community-dwelling agiraglults iscritical >
Onekey componenof this support is the presenceiaformal caregivers, who support an
estimated 14.7 million Americarfsand are growing in number over the last de¢a@ven the
common and critical role of the caregiver, a growing body of literature has exgleraddlth
impact of caregiving-both positive and negative—on the caregiV@hile caregiving itself may
havehealth'benefits® caregivewellbeingmay deteriorate i€aregiver strain or burnout
develops.® Severabathways have begroposed that linkatient illness and exposure to high-
intensity mediecal care ate¢ end of life to poor caregiver health and increaseegiver
healthcarewtilizatiofi:** In addition, the extent of patient suffering has hdentified as a
additionalrisk factor for caregiver straiff.

While patient illness and utilization are risk factfmspoorcaregivemwellbeing the
reverse may also be true: tipator caregiver wellbeingould contribute to higher patient
healthcaresutilization in a causal fashion through several possible mecha@iaregiving
demands may=contribute to maueysical and mental impairment in the caregimesulting in
the inability.to keep up with caregiving demands, whitdy worserthe patient’s health
requiringJmedical attention and leaditegadditional healtbare expendituredn addition,

caregivers with poor wellbeing such as severe fatigue may be more prone to burnout and thus

decreased.capacity to provide cHr&’ leading to reliance on the health system and Emergency

Departmentinwparticular as a source of respite, commonly described by clinicians as the “Pop

drop”. Complicating these hypothesized pathways ipthential for reverse causalit§ither
high patieht treatment intensifyor the emotional impact of worsening illn&3say result in

both poor caregiver wellbeing and higher patient utilization, thus confoundiragfociation.

Therefore, longitudinal measurements of caregiver wellbeing and spousal patient utilization are

necessary.to elucidate the association.

Evenvin the absence of a causal association, there is a great need to identify factors
associated'withigher future patient utilization, especially potentially burdensome utilization
such as Emergency Department visiatient factorshat are not captured by traditional claims
based risk modelsave been showed to predict hospital readmisSiasswell as utilization and
mortality better than claimsased approaché$.For obler adults with functional impairment, it
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is possible that caregiver factors such as wellbeing predict utilization as well. If this is true,

screening fopoor caregiver wellbeingnd offering targeted supports has the potential to reduce

future patientutilization as well as improve caregiver health and outcomes
The Health and Retirement Study (HRS) provides a unique opportunity to study these
phenomena.as both individuals in spousal pairs are enrolled in this longitudinalstotigtt In
this analyss, we testethe assoaition of caregiver symptoms of wieding with patient
utilization using"data othese spousal caregiver and care recifigattient”) dyads. To help
account forthepossibility that patishhealttcareutilization mightdrive caregiver distresgje
determind patient healthcare utilizatidollowing the caregiver assessment, adpgsfor the

patients’ previous six months ofilization.

M ethods:

This studyusedMedicarelinked data from thélRS between 2000 and 201Phe HRS is
anationallyrepresentative longitudinal pangtudy in the U.Sdesigned to asses®llbeing and
disability inrrespondents age 51 and older through biennial sutd&Salsoenrolls the spouses
of all respondents, which allows for spousal dyads to be examifredy respondentsere
interviewed,where sampled participants are unable to completertrey SHRS has baseline
responseratés of 70% to 82% withimeerview rates of 909% HRS respondentsereaskedor
permissiorto release their Medicare clainwghich are then linked to their survey responses.
Study population:

Thigrstudy include®,785HRS observations ofespondents from 2062012 who were
homedwellings“ADL or IADL disabled, residing with a spouse atide 6 months after
interview./ADLs weredefined as bathing, dressing, eating, toileting, walkingramsferring in
and out of bed andADLs were defined agrocery shopping, cooking, making telephone calls,
managing.moneyr taking medications. Of these, 463 (5.3%)e excluded as theld not
consent to.Medicare linkage or had failed linkage and 2,362 (26v@#¢)excluded as theiyd

not have continuous Medicare Fee-Service coverage the 6 months before and after surveying,

which resultedn 5,960 observations.
Sudy variables:

The primarydependent variable was patient Medicare expenditiunesg the 6 months
following the spousal caregiver HRS surveWe adjustecexpenditureso 2012 US dollars using
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the medical Consumer Pricedex?* The secondaryuicome was patient ED utilizatipdefined
as the count of ED visits.

Prior work has demonstrated that wellbeing meaghescapturelepressive symptoms
sleepsymptoms andselfreportechealthstatushave all been associated with caregiver strain in
this populatiof>?* Given that there is no composite scale of caregibeingin the HRS,
these wellbeing measures were instead used. Primary independent variables were ttherefore
eightitem (yesfno) Center for Epidemiological Studies Depression Scale [eBS$® four
items of the"denkins Sleep ScHisyith responses classified @srarely or never,” 1
“sometimes,” or; 2 “most of the time”; a singiéem severe fatigue item (yes/no); and the
validated singlétem general selfated health iterfi/ which was dichotomized into fair/poor vs.
good/very good/excellent. Within the HRS, the CE8-lems were not surveyed in the case of
a proxy respondent. These measures have all been validated in an older adult p&ptfition.

The CESD-8 and Jenkins sleep scale have been demonstrated to contain multiple
dimensions.in prior psychometric analysis in our cohort of caredivérherefore, we tested the
effect of thetotal CESD-8 score, total Jenkins sleep scale sesrevell as individual measures
comprising'these scales on the 2 patient outcomes.

Allmodelsadjusted foeitherpatient total Medicare expenditur@sED visitsin the 6
months prier to theatientHRS survey depending on whether the outcome variable was
expenditures or ED visits, respectivelll models also adjusted for caregiver age, sex, and
proxy+espondent status. Other covariates included caregiver race (white, black or other), net
worth, edeation levelandpresene of children residing within 1@ilesto help account for
support forithe‘caregiveiVe also included theumber ofADL/IADL impairments and the
presence 0f cognitive impairment for both patient and caregsatermined by the Langa-
Weir method which includesognitive measures assesséthin the HRS® Final models
additionally.included whether or not the spouse assisted with the patients’dchpalL(s).
Satistical analysis:

Deseriptive statisticsaadjusting for survey weights and desigere used to compatkee
observations of spouses and patienidémtifieddyads. Separate models were constructed to
assess theffect ofeach caregiver wddeingmeasureon total healthcare expenditures and
numbersof ED visits in the following sbmonths. Because both expenditures and ED visits have
a high concentration of observations with a value of zero and a skewed distributi@artwo-
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120 models were uset>® The first part was a multilevehixed effects logistic regression for any
121 expenditures vs. no expenditures and any ED use vs. no ED use, accounting for multiple
122  observations for individuals. The second part of each model was a mixed géieetalized

123 linear regression model with argena distribution and log link to assess dfiectof caregiver
124  wellbeing characteristics agreater expenditures or greater ED use for those witlzemm-

125 values. Therefare, two separate statistics describe both expenditures and ED utilization.
126 Thefirstminimally adjustedhodels adjusted fgratients’prior 6 month expenditures or
127  ED visits proxy statuscaregiverage andgex Prior 6 month expenditures or ED visits were
128 included to isolate the association between caregiver wellbeing and futuneliéxpes given the
129  potentially.bidirectional relationship For those caregiver characteristics with significant

130  (p<0.05) associations, fully adjusted models were built that included all demagyraphi

131  socioeconomic,functional and cognitive covariates of the patient and care@iven that

132 multiple caregivewellbeingcharacteristics were tested, the Bonferroni method was used to
133  adjust pvalues used to determine statistical significanthis altered the threshold for statistical
134  significancesfram p<0.05 to p<0.01. This is considexredoreconservative approach aéaljust
135  for multiplescomparison®’

136 In“order toelucidatewhether the association between spousal wellbeing and patient
137 utilization.was driven by cohabitation vs. caregiving, one final analysis step vasmed. For
138  all fully-adjusted models that remained statistically significant to a threshold of p<0.01,

139  interaction.effects were assessed between the wellbeing characteristic and whether or not the
140  spouse assisted the patient with impaired ADAB.analysis was done using Stata 14.0

141  software®

142

143  Reaults:

144 There were8,101patientcaregiver dyadwith 5,960 observations (mean number of
145  observations 1:83, median 1, range 1-7). Given the longitudinal nature of the HRS, some dyads
146  were observed multiple times. Table 1 shows that the patierspande in each dyad were

147  similar in ageyrace and education, although patients were more likely todamdahave higher
148  degrees of functional and cognitive impairment.

149 Themean adjusted healthcare expenditures for the cohort of functionabletishore-
150  dwelling patientdor the 6 months following assessmemre$8,751 (standard deviation $226).

This article is protected by copyright. All rights reserved
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There were11 observations.2%) thathad zero expenditures in the 6 months followtHRS
assessmerand 4,539 observations that had no ED visits over this time (76.2%). Mean number
of ED visits the 6 months following HRS assessment was 0.39.

Caregiver wellbeingneasureslid not predicivhetherpatientshad any healthcare
expenditures§eeTable 1am appendix). However, among patients who did incur Medicare
costs (94.8% of observationsgregiver total CE® score and of 17 individualcaregivemwere
significantlyassociated with higher patient healthcare costs after adjusting for prior expenditures,
age, sex, andproxy status (p<0.05)(Table 2). Specifically, caregwents of feeling depressed,
sad, and severe fatigue were associated with higher patilezgtion costs conversely,
caregiver reports of feeling happy and rested were associated with lower patienTbedtstal
Jenkin’s sleepsscale, and the other individual caregiver measaregiyer reports that
everything takes effort, restlessness, loneliness, enjoying life, difficutipgegbing, fair/poor
health, trouble falling asleep, waking at nigimidwaking up earlywere not associated with
healthcare.expendituresn fully adjusted models, onlyaregiver sadnegsoefficient, 0.13 [95%

Cl, 0.03-0423}iP=0.01) and caregiver severe fatigue (coefficient, 0.20 [95% CI, 0.08-0.32];
P=0.001) remained significantly associated with higher patient expenditlinese results
remainedstatistically significant afteadjustingfor multiple comparisonsThe interaction for

spousal fatigue and whether the spouse assisted with ADLs/IADLs was significant at p=0.02. As
Figure 1 demonstrates, the patients of spouses who assisted with ADLs/IADLs and were fatigued
had $3,262 higher expenditures over the following 6 months than the patients of spouses who
assisted witi"fADLs/IADLs but were not fatigued (Standard Error $1,952-$4,572). Thermwa
significant difference for neoaregiving spouses reporting fatigue vs. no fatiguee Th

interaction term for spousal sadness and caregiving was not significant (p=Rebjéxdless of
ADL/IADL assistancepatients with sad spouses had greater adjustpenditures of $1,323

(95% ClI, $228-$2,419) over the following 6 months.

In models predicting thpresence/absence ditient ED utilizatior(binary outcome)

(Table 3, spousal report of depression, sadness, fair/poor health amd tsigue were
significantly*P<0.05) associated with higher odds of the patient haangD visit inthe next 6
months when adjusting for sex, age, proxy status, and ED utilization over the prior 6 months.
Caregiver total CE® score and report of trouble waking up at night were significantly
associated with odds of the patient having an ED Wiasures for caregiveeports that

This article is protected by copyright. All rights reserved
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182  everything takes effort, restlessness, happiness, loneliness, enjoying liéetgliffetting going
183  as well as the total Jenkins sleep seadee not associated with odds of ED utilization. In fully
184  adjusted modelsategiver fair/poor health wassociated witkignificantly higher odds of

185  having an_ED visit (odds ratio, 1.23 [95% CI, 1.04-]..450.01) as was caregiver severe

186  fatigue (odds.ratio, 1.24 [95% CI, 1.01-1),52=0.04), although only caregiver fair/poor health
187  was statistically significant when alpha was adjusted for multiple comparigonadded

188  interactionterm for caregiver fair/poor health and whether or not the spouse graidte

189  assistance was'not significant (p=0.25)

190 In minimally adjusted modelsredictingthe number ofED visits(continuous outcome)
191  for the 23.8%@patiens with non-zero ED usearegiver total CE® score and 6 of 17

192 individual caregiver wellbeing measuregre associated witlumber ofED visits (Appendix

193  Table 2A). Inparticular, aregiver total CE® score and reports of sadness, difficulty getting
194  going, fair/poor health status, and severe fatigue were associated with increased number of ED
195  visits. Conversely, decreased number of ED visits was significantly assoeititexdiregiver

196 reports of feeling happy and rested and sigmificantly associated with caregiver report of

197  enjoying life. After full adjustmentpnly caregiver report of difficulty getting going was

198  associatedw.with more ED visits (cbeient, 0.07 [95%Cl, 0.00-0.B]; P=0.04) andkis result

199  was not statistically significant after adjusting for multiple comparisons.

200

201  Discussion:

202 Thesrecent National Academies report highlights the dire need for increased attention and
203  support forearégivers in thénited States® Our findingsare novel in linking caregiver

204  wellbeing(to patient utilization. Evemith a conservative analysis approdicht adjusedfor

205  prior health care usas well as caregiver and patient characterist@segive sadness and severe
206 fatigue weresignificantlyassociated withigher expenditureis functionally disabled patients.
207 In addition,these disabledpouses of caregivers who have fair/poor healthsawere fatigue

208  weresignifieantlymore likely b visit the ED. These findings suggest tldantifying spousal

209 caregiveswith,suboptimalellbeingmay help to identifyatients with impending higher

210 healthcare costs and ED usEhis work raisethe potential thascreening for caregivers with

211 poor wellbeing could not only benedaregivers buhbelp target interventions to reduce patient

212  utilizationas well.

This article is protected by copyright. All rights reserved
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We found that caregiver’s total CE5score and severaddividual caregivewellbeing
measures wergrospectively andignificantly associated with patient health care costs and
number of ED visits over the next 6 monthigh the effects in the expected directions after
adjusting for caregiver age, sex, and proxy status. Outsedsb suggest that caregiver and
patient factors.explain some, but not all, of the association between theseeramedjbeing
measures and.patient health care utilization. In particular, caregireiats consistently
associated'with'patient hdaktare costs andD utilization, though some associations were no
longer statistically significant, after accounting for all caregiver and patient charactefatics.
analysis of caregiver fatigue showed that the association of fatigue and patieatiarilizas
specificallysassociated with higher patient healthcare costs when the spouse was assisting with
impaired ADLAADLs (one of many forms of caregiving), indicating that itagegiving and not
cohabitation driving this patteritaken together, outata suggest that caregiver wellbeing is
associated with patient outcomasd thataregiver and patient factargy attenuate these
associationgOur findings suggest a scientific need to better understand the pathways between
caregiver wellbeing and pant outcomes and to determine how caregiver and patient factors
influence these pathways.

The.nature and direction of the relationship between patient medical care egjidarar
characteristics is challenging desentanglelue to likely bidirectional raltionships between
caregivemwellbeingand patient utilizationPrevious research has established that patient severity
of iliness and intensity of medical treatment are both risk factors for caregiver burnout.
However, as'we suggest in our conceptual model, it is possible that caregiver characteristics
could alsodrive patient utilization. In our studye used the pi@nts’ prior 6 months of
expenditures and adjusted for their levels of cognitive and functional disabilitgdorador the
key patient characteristics that might drive caregiver distress. By adjusting for these important
patient characteristics anccorporating prior expenditures, our findings contribute evidence that
caregiver distress may potentially lead to higher patient expendanddsealth care utilization
These resultalso suggedhat caregiver distregould serve as markerfor patiers likely to
have higheruitilization in the future.

This study has several limitation$wo of our models had null results (for predicting
likelihood of healthcare expenditures and for predicting higher numbers of ED visitg)e lane
likely underpowered to assess these effects. However, given the distributioendiexgs and

This article is protected by copyright. All rights reserved
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244  ED visits relying on twopart models was the best statistical approach and allowed for better
245  estimations of higher healthcare expenditures and likelihood of ED visits. tlithysis unable to
246  establish a causal relationship between caregiver wellbeing and pétization because our

247  data are observational and the relationship is likely bidirectidal attempted to isolate the
248  directionality-of the association by adjusting for pGosts recognizinghat this likely results in
249  aconservativebias to oustenates, given the probable correlation of caregiver wellbeing and
250  prior costs/as'well Although the HRS captures several valuable measures of caregiver wellbeing
251 domains that'we use in this study, caregiver strain is not specifically aks&sgare work

252 should specifically explore the association of strain with utilization. Irtiaddivhile we adjust
253  for degree.of caregiver assistance with ADL/IADLs and presence of children, a more nuanced
254  picture of the role of the caregiveuch as emotional supg, medication administration and

255 healthcare decision suppavbuld be useful to understand moderating factors for the association
256  of caregiver symptms and patient utilization.

257 TheHRS presents a unique opportunity to explore the issue otamgiver factors

258 influence patient healthcare utilizatiand expenditurethat has not been measured before

259  However, because the HRS enrolls spouses but no other individuals (e.g., chilovehngr

260 caregiving«for older adults, our results are notegalizable to other caregivers and may

261 underestimate the total impact of caregiver wellbeing on patient healthcafdesae of

262  caregiverss critical to understand given the growing recognition that factors external to the
263  health system often drive &léhcare utilization.While ourgoal is not to reduce disabled

264  patients’ health,care costs, exces&euselikely signals care that is not optimal for patients
265 and their families and is a potential marker of caregiver distress and unmet needs. The

266  attenuation of some of the effects of caregiver distress on patient health care costs and ED
267 utilization by adjusting for caregiver and patient factors such as avajlajithild help and net
268  assetsuggests.that these effects are potentially modifiabiethat these patient/caregiver

269  factors or subgroups are potential targets for interventions. Since funetidisalbled older

270  adults represent a high-cost population, our findings suggest caregivers eaétarigets to

271 improve carereceived by oldadults with functional disabilities

272

273

274
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Title: Figure 1.Mean adjusted patient healthcare expenditures by spousal wellbeing characteristic and

caregiver role.

Legend: [Gray]= Spouse reports fatigue/sadness, [Black/white stripe]= Spouse does not report

fatigue/sadness

Supplementary Table S1. The association of caregiver wellbeing charadevigtiodds of
having patient healthcare expenditures.
Supplementary Table S2. The association of caregiver wellbeing characteristics with higher ED

utilization.

Table 1. Characteristics of observations of spousal dyads (N=5,960)

Patient Spousal caregiver
Age, mean (SD) 76.21(0.18) 74.17 (0.24)

Sex:
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Men, %

Women, %

Race:

White, %

Black, %

Other, %

Education:

Less than highssehool, %

High school, %

>High school, %

Mean household net assets, mean (SD)
IndependentinADL/IADLs (%)
Mean numberADL/IADL impairments (SD)
Cognitive function:

Normal, %

CIND, %

Dementiax%

Child resides within 10 miles, %
Healthcare'use:

Expenditures next 6 months, mean (SD)*
No expenditures next 6 months, %
ED visits next 6 months, mean (SD)
No ED visits next 6 months, %
Spouse wellbeing characteristics:
Depressed, %

Everythingtakes effort, %
Restless, %

Happy, %

Lonely, %

Enjoys life, %

Sad, %

Difficulty getting going, %

57.3%
42.7%

90.9%
7.1%
2.0%

29.6%
49.6%
20.8%

0
2.75(0.06)

57.1%
26.7%
16.2%
62.1%

$8,751 ($226)
5.2%
0.39
76.2%

42.6%
57.4%

90.2%
6.8%
3.0%

24.8%
53.7%
21.5%
$488,824 (33,325)
66.19%
0.86 (0.05)

73.1%
20.7%
6.2%

16.1%
28.3%
32.1%
87.3%
13.2%
92.1%
19.7%
25.0%
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Fair/poor health, % 32.1%
Difficulty falling asleep, % 14.2%

Table 2. The association of caregiver wellbeing characteristics with higher patient healthcare expenditures.’

Difficulty with waking up at night, % 30.6%
Difficulty with early waking, % 13.8%
Feel rested, % 58.9%

Source: Health and Retirement Study, 2000-2012. Abbreviations: SD= standard deviation, ADL= activities of
daily living, IADL= instrumental activities of daily living, CIND= cognitive impairment no dementia, ED=
Emergency Department, CES-D-8= Center for Epidemiologic Studies- Depression Scale. ‘Expenditures are in

adjusted 2012 USD.
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Minimally adjusted? Fully adjusted?®
coefficient p-value coefficient p-value
CES-D-8 items:
Total CES-D-8 scale 0.02 (0.00-0.05) 0.03 0.01 (-0.01-0.04) 0.26
Depressed 0.12 (0.01-0.23) 0.04 0.07 (-0.04-0.19) 0.23
Everything takes effort -0.03 (-0.12-0.06) 0.52
Restless 0.06 (-0.03-0.15) 0.18
Happy -0.14 (-0.26- -0.02) 0.02 -0.10(-0.23t0 0.02) 0.11
Lonely 0.04 (-0.08-0.16) 0.49
Enjoys life -0.01 (-0.15-0.13) 0.88
Sad 0.19 (0.09-0.29) <0.001 0.13 (0.03-0.23) 0.01
Difficulty getting going 0.03 (-0.06-0.12) 0.51
Self-reported general health:
Fair/poor health 0.04 (-0.05-0.13) 0.39
Severe fatigue:
Severe fatigue 0.26 (0.15-0.38) <0.001 0.20 (0.08-0.32) 0.001
Jenkin’s sleeprscale:
Total Jenkin’s sleep.scale: -0.00 (-0.03-0.03) 0.98
Trouble falling asleep -0.02 (-0.09-0.06) 0.67
Trouble with waking at night -0.04 (-0.11-0.02) 0.18
Trouble waking up early -0.01 (-0.08-0.06) 0.83
Rested -0.07 (-0.13--0.01) 0.03 -0.05 (-0.11-0.02) 0.14

Data source: Health.and Retirement Study, 2000-2012. CES-D-8= Center for Epidemiologic Studies 8-item
Depression Scale.’Among those with non-zero expenditures. The coefficients are the unstandardized logit-
scale regressionwcoefficients. See appendix for first part of two-part model examining the association of
caregiver characteristics and odds of non-zero expenditures. *“Minimally adjusted models include proxy status,
caregiver age and sex as covariates. >Fully adjusted models additionally adjust for race, net assets, functional
limitations ofi€aregiver and patient, cognitive function of caregiver and patient, whether a child resides within
10 miles, whether thelspouse reports assisting with activities of daily living/instrumental activities of daily

living.
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Table 3. The association of caregiver wellbeing characteristics odds of Emergency Department

use in the next 6 months.*

CES-D-8 items:

Total CES-D-8 scale:
Depressed

Everything takesweffort
Restless

Happy

Lonely

Enjoys life

Sad

Difficulty getting going

Self-reported general health:

Fair/poor health

Severe fatigue:

Severe fatigue

Jenkin’s sleep scale:
Total Jenkin’s sleep scale:
Trouble falling asleep
Trouble waking at night
Trouble waking.up.early

Rested

Minimally adjusted:?

Fully adjusted:?

OR

1.03 (1.00-1.07)
1.25 (1.05-1.49)
1.02 (0.88-1.19)
1.01 (0.87-1.17)
0.92 (0.75-1.11)
1.09 (0.90-1.32)
0.94 (0.74-1.20)
1.26 (1.07-1.48)
1.06 (0.91-1.24)

1.24 (1.07-1.43)

1.30(1.07-1.57)

0.98 (0.94-1.02)
0.99 (0.88-1.11)
0.91 (0.82-1.01)
0.98 (0.87-1.09)
0.99 (0.89-1.09)

p-value

0.08
0.01
0.77
0.89
0.39
0.37
0.63
0.006
0.46

0.004

0.007

0.31
0.81
0.07
0.67
0.82

OR p-value

1.16 (0.96-1.40) 0.12

1.16 (0.97-1.38) 0.10

1.23 (1.04-1.45) 0.01

1.24 (1.01-1.52) 0.04

Data source:*Health and Retirement Study, 2000-2012. CES-D-8= Center for Epidemiologic

Studies Depression Scale, 8 item. ‘The first of a two-part model: see Appendix Table 2A for the

association between caregiver wellbeing and greater emergency department use for those

with non=zéro utilization. “Minimally adjusted models include proxy status, caregiver age and

sex as covariates.®Fully adjusted models additionally adjust for race, net assets, functional

limitations of caregiver and patient, cognitive function of caregiver and patient, whether a child

resides within 10 miles, whether the spouse reports assisting with activities of daily

living/instrumental activities of daily living.
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