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Objective. To determine the efficacy of an intersised cognitive behavioral therapy
(iCBT) program for depression in older adults with osteoaisl{f@A) of the knee
and comorbid major depressive disorder (MDD).
Methods. We conducted eandomized controlled triah 69 adults (ages50 years)
meeting-eriteria for MDD an@A of the knee with Iveek poshtervention (week
11) and 3-month followugpweek 24) end points. Patients were allocated to either a
10-week iICBT program for depression added to treatment as usual (TAU) or to a
TAU centrol group. Primary outcomes were depression symptorten®atient
Health Questionnaird’HQ-9]) and psychologal distressKessler10 [K-10]).
Secondary autcomes included arthritis s#ficacy (Arthritis SeltEfficacy Scale
[ASES); QA pain, stiffness, physical functioMestern Ontario and McMaster
Universities Osteoarthritis Index [WOMAYX Jand physical anthental health§hort
Form 12-Item health survey physical component and mental compaumantaries
Depression status was assessed by blinded diagnosticentditve Mini-
International Neuropsychiatric Intervigat intake and followp.
Results. dntentto-treat analyses indicated betwegnoup superiority of iCBT over
TAU onithe primary outcomes (PHQ-9: Hedges 1.01, 95% confidence interval
[95%C1]0.47, 1.54; K-10Hedgesy = 0.75, 95%CI 0.23, 1.28), at postintervention
and 3-month followugPHQ-9: Hedgesy = 0.90, 95%CI 0.36, 1.44; K-10Hedgegy
=0.94,95%Cl 0.41, 1.48), and on secondary @pecific measures (ASEHedges

= -0.81, 95%CI —0.29,-1.33; WOMAC: Hedgeg = 0.56-0.65, 95% [20.04,
1.18) at the 3-month followup. Theajority of ICBT participants (84%) no longer
met diagnstic criteria at 3anonth followup.
Conclusion..Results support the efficacy of an iCBT program (requiring nottace-
face_contact) for depression in individuals with comorbid depressio®Araf the
kneezlmportantly, the benefits of the program extended beyond redepessive
symptomsand distress includeincreased seléfficacy and improved pain, stiffness,
and physieal function at followup.

<</abs>>

<<hd1>3NTRODUCTION
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Osteoarthritis (OA) is the most common form of arthritis and the leading cause of
chronicdisability in older adult¢1,2). Approximately 1 in 5 adultgith OA

experience depresd mood (3—6)Due to increases in life expectancy, obesity,
sedentary lifestyle, and an aging populatioA is the fastest growing major health
condition'worldwide (7-9). In additionggression is predicted to account for the
highest level of disability accorded to any physical or mental disorder worldwide by
2030 (10)In patients withOA, concomitantiepression leads to increases of pain
medication(11), reducec@dherence to treatment recommendat{d2s13), reduced
treatment benefits when regimens are folloidt), higher healtitare utilization

and increased burden regardless of age, disease duration, educational level, or body

mass indeX15,16). <<significance&innovations>>

SIGNIFICANCE & INNOVATIONS

e Approximately 1 in Sadults withosteoarthritisQA) experience depressed mood.
Comorbid depression is associated with increased use of pain medication, reduced
treatment benefits, higher heatthre utilization and increased burden in OA
patients.

e Significant barriers prevent acceseiodencebased mental health care.

e This rial'indicates that remotely accessiliggrnetdelivered)cognitive
behavioral therapis acceptable and efficacious for older patients with depregsion
and,OA.

e The benefits extend beyond reduced depressive symptoms, distress, and mental
well-being to include improved arthritieelated seHefficacy, pain, stiffness, and

physieal-function.

Despitethehigh prevalence of depression in OA patients, few aneessl health
treatmentAmong older adults with both OA and depressed mood, onlyorte-
report accessing treatment for mental illness in the previoug4je&ognitive
behavior therapyCBT) is recommended as a filste treatment for depressed
patients withuphysical health conditions (1IMetaanalyses of psychological
treatments for arthritis indicate the benefit<C&8T in targeting depressive symptoms,
pain coping, and physical disability (18,1Blpwever,approximately 75% of
depressed primary care patients report barriers that make it extremely difficult to
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attend regular psychotherapy sessions (2@@rnetbasedCBT (iCBT) programs

afford many benefits over the traditional faogface modality such as high fidelity,
reduced cost, greater accessibjland convenience (21}etaanalyses of iCBT for
depression in the general populati@ave demonstrated moderabdarge effect sizes
that provideevidence that iCBT is comparabléaceto-face CBT(23-25).
Furthermore, specific benefits BT for painrelated conditions have been reported
(26,27).These factors suggest that iCBTynee particularly welsuited to older OA
patients, particularly those with diminished mobility, and this form of interoensi
aligned with the greater call for more accessible and flexible care pathways for
arthritis(22).

Givenithe growing burden @A and depression, the lack méople accessing
depression treatmergndtheinterferenceof depressiomvith OA treatnentoutcomes
in this populationweinvestigate the effects of aalidatediCBT program for
depressioifthe Sadness Progrg8]) in older adultsvith OA andcomorbid
depression. To our knowledge, no randomized trial has assessed the effects of an
iICBT proegram for depression this targefpopulation.We chose to examine the
effects'of this program innee OAas itis the most frequent cause of mobility
dependency and diminished qualifylite (29) andcan limit engageentin activities
that could.have mood reparative effects (behavioralctivation).We hypothesized
that relative to treatmemsusual (TAU) the iCBT program would lead to 1)
significantly greater reductions @epressive symptoms and psychological distress,
and 2) improvedverall mentahealth selfefficacy, OArelatedpain andphysical

function.

<<hd1>>PATIENTS AND METHODS

<<hd3>>3udy design Based on ouprevious result$30), we calculated that
a samplessize of 25 per group would be needed to detect a bejwepndifference
of 0.8 atposttreatment on the primary outcorResticipants were recruited from
February'te,October 20X4m 4 Australianhealthcare organizationd he trial was
approved byst Vincent's HospitaHuman Research Ethics Commit{&ydney,
Australig), and participants providezlectronicinformed consenfarticipants were
included if theywere ages50 years, had selfreported diagnosis of symptomatic

kneeOA based on radiographic criteria dateepain on most day@n line with
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American College of Rheumatology kn@é classification criterig31]), met criteria

for major depressive disorder (MDD#ased onhe clinician-administeredMini-

International Neuropsychiatric IntervieM[NI ), were fluent inEnglish, and had

access to a computer with timternet Participants were excluded if they met criteria

for bipalar;psychoticor substance dependence disadeere taking antipsychotics

or benzodiazepinegere not on a stable dose of antidepressant medication for at least
2 monthswere curretly suicidd based on both sefeportanddiagnostic interview

or werecurrently receiving CBT for depression.

<<hd3>>Procedures. Applicants completed online screening questionnaires
via thegesearch wehite of the Clinic Researdbnit for Anxiety and Depression
(www.virtualclinic.org.au) Eligible participantsveretelephoned to determine
whether they.met diagnostic criteria for MD&nd ifcriteria were met, participants
wererandomly allocated to @f 2 groupsOA treatment as usuali€BT for MDD
(iCBT group), or thédA TAU control group who received the standard treatment
they would.reéceive for OA if they were not participating in the tRalticipants were
allocated by simpleandomizatior(1:1 allocation ratio) without any restrictions
placed onthe sequence (no stratification or blocking was used). Randomization was
completeddoy an independent researciot involved in the studyand group
allocation was concealed in sequentially numbered opaque sealed enwv&llopes.
participants were offeretlentry into a giftcard draw following completion of the

study.

<<hd3>>Interventions. TheiCBT Sadness Prograoonsists of 6 online
lessons.representing best practice CBT, as well as regular homework assignments and
access'to.supplementary resources. The Sadness Program has been validated in a
number-of-elinical efficacy and effectiveness tri@8,32—35) Each lesson comprises
a cartoensnarrativeniwhich a character gains mastery over MDD symptoyns
learningrand implementing CBT skillRatient queries throughout the program were
primarily‘addressed by mail contact. If patientKesslerl0 (K-10) and/or S9tem
Patient Health QuestionnaiffHQ-9) scores deterioratesignificantly, telephone

contactwas maddy a clinical psychologist.

<<hd3>>0utcomemeasurementsPrimary outcomes included sekported
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depression severity according to the PHQ-9 &l general psychological disdse
according to the K-103(). Secondary outcomes included functional health and well-
being measured by the physi¢BICS)and nental(MCS) healthcomponent summary
scoresf the 12-tem Short Fornmealthsurvey (SF-12(38), self-efficacy measured
by theArthritis Self-Efficacy ScaldASES (39),andOA-specificpain stiffness and
physical function according theWestern Ontario and McMaster Universities
Osteoarthritis IndexXW{OMAC) (40). MDD diagnostic status was assessed according
to the MINI, version 5.0 (41).

At baseline, participants reported demographic details, medication ,uesed
OA histery. All participants completed the PH®and K-10 at baseline, week 5, week
11 (1 week following iCBT, postintervention epdint), and 3month followup (week
24). The'ASES, WOMAC, and SE2 were administered at baselimesek 11, and at
3-month followup. iICBT participants additionally providadating about how logical
the therapy seemed (where 1 = not at all and 9 = very logical), and how useful they
thought.the treatment would be in reducing their symptoms of depression (where 1 =
not at alland9 = very useful). Sores on these items were summed to derive a
baseling expectancy of benefitrating iCBT groy participants completed the-¥D
priorto eachlessorand aherence to the lessons was measu@RIT group
participants'were askeld how satisfied they were that the program taught them the
skills to manage depressiand 2 their confidencéevelin recommending the
program to a friend with similar problems (where 1 = not at all, 5 = somewhat, and 9
= very).To assess diagstic status at-Bionth followup, alinical psychologist
blinded to treatment growgdministered the MIN{41). Additional measures (not
reported here) included the Generalized Anxiety DisordBaify Detect
Questionnaire, and Pain CatastrophiZsuale.

<<hd3>>Statistical analysesGroups were compared at baseline usitegts
and chisquare analyses where the data consisted of categoricdhtiaéto-treat
linear.mixed models (accounting for missing data) were conducted for each of the
dependentwariables, with time, treatment group, and the time by group interaction
entered as fixed factors in the mod@lannedcontrasts compagdechangesithin and
betweergroups from baseline to pt&®atmen{week 11)and 3month followup
(week 24) Betweengroup effect sizes using the pooled and adjusted for sample

size (Hedgeg) were calculated to compare betwegeoups at posttreatment and 3-
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month followup. Within-group effect size@Cohen’sd) were @lculated between pre
and posttreatment and between pre- and 3-month followup for each Bedigle
change index values, using tastest reliability values d3.84 (36)were calculated
for the PHQ-9 scores to determine the proportion of each group who evidenced
reliable improvements (or deteriow@t) between baseline and followup (42). To
calculateSE of measurement valueSPswere derived from theurrent sample
(PHQ-9 pretreatment poole®D: 4.79).

<<hd1>>RESULTS

<<hd3>>Baselinecharacteristics. The meant SD age of participantésee
Table 1 for sample characteristics) vé&s+ 7.07 years (range 50-81 years), and the
majority were femalen= 55, 80%)<<T1>> Participants reported moderate levels of
depression on the PHQ-9lzselinewith 40% indicating antidepressant medications
use (N=28, 59%).Participantsmean + SDage of onset of depressioas31.24+
17.89years(range 5#5 years)and theanajority had a recurrent history with 57
(82.6%),reparting or more previous episodes.

<<hd3>>Expectancy of enefit and baseline betweergroup comparisons.
Scores on theexpectancy to benefittheasuren the iCBT group were positivengan
+ SD11.57+ 3.79years range 4—1§earg. There were nagignificantdifferences
between the groups on pretreatment PHQ-9 or K-10 sd@hésquare analyses
indicatedno betweergroup differences in any demographic characteri¢ties
marital status, educational status, employment statusean age of onset of
depressionP > 0.05) with theexception of age. Participartsthe iCBT group were
older fnean £ SD ag63.16+ 7.38yearg than the TAU groupnjean + SD agg9.68
+ 6.01lyears;t(67) = 2.01,P = 0.049).

<<hd3>>Adherence Of the 44 participants theiCBT group, 37
participants,completed all 6 lessdB84% adherence). Of the 44 participants, 42
completed posteatment and-BhonthassessmentsOf the 25 participants in the TAU
group who were eligible for analysis, 23 provided completetigasinat data, and
24 provided followup data(see Figure 1 for participant flond<F1>> There was no
evidence of group or basedirseverity as predictors of dimyt inlogistic regressias
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conductedht either timeooint (posttreatment or 3-month follap). We also carried
out Little’s Missing Completely At RandonMCAR) test,which was not statistically
significant, suggesting that the dataremissing at random (Little’s MCARy? =
0.57, 2 df;P = 0.75).

<<hd3>>Primary outcome measures and effect size&ge was entered as a
covariate in all analyses because there was a significant difference between the groups
at baselindP = 0.049).Resultsand effect sizearereported in Table X<T2>>
There weressignificant groupy time interactions fothe primary outcome measures
(PHQ9:E[3/191.03] = 9.8 < 0.001 and K-10F[3,190.06] = 6.37P < 0.001).
Postreatment scores were significantly lower in the iCBT group relative to TAU on
the primary outcomes, with large betweegroupeffect size for PHED scores
(Hedgeg = 1.01, 95% confidence interval [95% CI] 0.47, 1.54) amdedium effect
size for the K10 (Hedgegy = 0.75, 95% CI 0.23, 1.28). Betwegmup comparisos
revealed that-8nonth followup scores were significantly lower in the iCBT group
relativee-FAU, with large betweegroup effect sizes for both the PHQ#e(dges
=0.90,95%:Cl 0.36, 1.44) and X0 (Hedgesy = 0.94, 95%CI 0.41, 1.48).

Within-group contrasts in the iCBT group demonstrdaege effect size
reductionssin depression and distrigesn pretreatmenio postreatmentandfrom
prereatmento 3-month followup(Table 2).Thereductions in the TAU group were
smalland not significant, with the exception of a moderateicdon in K10 scores
from pretreatment to folloup (d = 0.67, 95%CI 0.09, 1.26.

<<hd3>>Secondaryoutcome measures anceffect sizes With the exception
of SE12 PCS scored-[2,110.66] = 0.17P > 0.05) there were significargroup by
time interactions for all remainirgecondaryputcome measures (ASEY2,125.18]
= 4.54 P>0.05;WOMAC pain: F[2,125.78] = 5.9 > 0.02, WOMAC stiffness:
F[2,123:66'= 6.64P < 0.01; WOMAC physical function: F[2,124.50] = 5.95>
0.01; andSF12 MCS: F[2,112.93] = 11.4P,> 0.001).

Postreatment scoresn the SF12 MCSwere significantlyhigher(reflecting
bettermental health)n the CBT group relative to TAUKedgesy = 0.70, 95%CI
0.20, 1.21). Riere were no significant differences between groupssitreatment on
the WOMAC ASES orSF12 PCS score@able 2).
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Betweengroup comparisons of 3-month folloyw scores revealed that
relative to the TAU group, the ICBT group had significantly improved scores on all of
the measures except for-38 PCS scoresyhich were small and not significant
(Hedgesy = 0.10, 95%CI —0.40, 0.61)Large betweemgroup effect sizes were found
for ASES(Hedgeg =-0.81, 95%CI —0.29,-1.33) and SH-2 MCS scoresHedges
g=0.87, 95%CI 0.34, 1.40), and moderate betweagnups effect sizes were found
for the remaining variablg$ledgesy = 0.56-0.65, 95% CI 0.04, 118 able 2).

Within-groupcontrasts demonstratadarge improvement in mental health
scores in the iICBT groujpom pretreatmento postreatmen{SF12 MCS:d =-1.50,
95% CI'=1:98,—-1.02)andmoderate to large effect size improvements for all
measure$rom pretreatment téollowup (d = 0.69-1.68, 95%Cl 0.25, 2.17), with the
exception.of physical healdtoreSF12 PCSd < 0.05. SeeTable 2 for additional
norsignificant resultsn the TAU group.

<<hd3>>Diagnostic status at followap and clinical significance at 3month
followup.In'the iCBT group, 3®articipanty84.6%) no longer met criteria for MDD
versus 1participants (50%) at folloup in the TAU group. The proportion of
recovered patients in th€BT group was significantljtigher than TAU (x[1,61] =
8.38,P.<"0.01).0f theiCBT group, 21 (47.7%) reliably improved compared to 3
(12.0%) in the TAU group. Of th€BT group, onlyl (2.3%) evidenced deterioration
on the' PHQ-9, and 2 participants in the TAU group (8.0%) evidenetiathle
deteriorationRegarding patient satisfaction, tmajority of participants reported
feeling'somewhat to very satisfiedth the program (n = 40, 95%) and somewhat to

very confident in recommending the program to a frignd 39, 93%).
<<hd1>>DISCUSSION

To our knowledge, this is the first randomized controlled trial examining theseéfect
aniCBT programfor depression in older adults wi®A of the knee. Intervention
participants who receiva@BT reported fewer depressiggmptomsless distres,

and improved overall mental healhprogram completioand3 months following

the programg¢ompared with participants receiving usual qavko received the

standard treatment they would receive for OA if they were not participating in the
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trial). Results for depression were comparable to effectsd in noncomorbid
patients(30). Importantly, intervention participants also reported impr&vAed
relatedself-efficacy, pain, stiffness, and physical function 3 months after completing
the programcompared with participants receiving usual care. These results indicate
not only-that'treatment gains were maintajri®d also that benefits extended beyond
mental‘wellbeingto includeimprovedselireported OAfunctional and physical

status Given that the intervention did not include routine treatme@Agfthe results
support previous meta-analytic findings that psychological interventions can improve
physical functioningor adults with arthritig18,19).

The high level of adherence and robust effect sizes support previous findings
that iCBT for depressiots effective for older adultgl3); these findings are extended
to supportheeffectiveness of iCBTor older adults witldepression an@A of the
knee. These findings asggnificantgiveniCBT programs can overconbarriers to
receiving faceto-facepsychological and/or pharmacologreatmenin this
population,such agost,lack of accessibilityandpharmacologisideeffects and
interaction

A number of limitations and caveatsgxn interpreting these dat@irst, it
was'not possible to mask participants to treatraemt however, diagnostic
assessments were conductedliydedclinicians atfollowup. Secondthe
intervention was not @red for management dDA of the knee in older adult¥he
relationship beveen depression and pain isdiectionaj depression is known to
exacerbat@ain, @in can lead to depressi@and both havetrong negative impast
ontreatmentespons€44,45). Future studies should examine whether a program
targets both depression a@d-relatedpainand functioningn older adults coultead
to increased satisfacticand adhemgce Although attrition was minimathe results
also must be'interpreted in light of misgidata from baseline to followup.

The'mechanism by whiclCBT has gpositive impact on OA outcomeésstill
unclearand-future studieshould examine wheth&BT reduces paimelated
catastrephic cognition@l6,47)or sensitivity to pairf48,49), improesa person’s
estimations,of ability50), improves patienpractitionerrelationship (51)adherence
to effective pain manageme(ii2,13), and/otreatment benefits when regimens are
followed (14). The outcomes of these sasithay provide insight intavhy there were
no significantchangesn global phyical functioningandno betweergroup

differencedor arthritisrelated selefficacy, pain, stiffnes@and physical function,
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directly following the program; yetifferencesemerged 3 months latdt.is likely

that any notable changes in Gfecific variables such as pain or s&ficacy require
time to interact with cognitive change mechanisms initiated through ICET. It
possible thateduceddepressive syptoms result iflow-on effects to OA variables
over timey-and perhamsograms that specifically target OA management may show
more immediate effects

From a health care perspective, primary care settings provide the initial points
of service for both patients witBA and paients with depressigrespecially as
individualswho seek care from physicians for OA are significantly more depressed
than persons with OA who do not seek care.(BRfortunately, dsability and
depression are often underestimated, unassemsédntreated in patients with OA
(4,53) Abiopsychosocial approachdsnsistentvith therecent emphasis on the
holistic assessment of a person with (X). This approach could include routine
depression screening in assessment of older patient©witbspecially those with
risk factors including being under the caréageneral practitionef52),low
education.statub?2), perceiving oexperiencing greater pain and fatigue, being
female'and experiencing stressful life eve(dsl4,15). Medical management GJA
of the knee could be supplemented with integrated evidence-based depression
treatmentincluding iCBT,to maximize functional status and mental health-well
being.

Internet delivered CBT appears to be an acceptable and efficacious
intervention for older patients with depression @#lof the knee. The benefits
extend beyond reduced depressive symptoms, distress, and mental well-being to
include improved arthritiselated seHefficacy, pain, stiffness, and physical function.
Future research is needed to assess whether the beneficial effects can generalize to

individtals.withother forms of osteoarthritis.
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Figure  2=Flow of participants through the tridPHQ-9 = 94tem Patient He#h
Questionnaire; MDD = major depressive disorder; f2f =4fackace.

Figure@. Estimatednarginal means arelEsfor depression severity (according to the
9-ltem Patient Health Questionna[ffHQ-9]) andgeneralizedlistress (according to
the KesslerlO scaldK10]) at pretreatment, posttreatmeamd 3-months
postreatment, for the internet cognitibehavioral therapy grougdglid line, circleg

and the treatment as usual control grdupKen line, square3. 3mFU = 3month

followup.

Figure 8. Estimated marginal means a8#sfor The Western Ontario and McMaster
Universities.:Osteoarthritis Index (WOMAC) scores for the intebasedcognitive
behavioral.therapy grougdglid line, circleg andthetreatment as usual control group
(broken'line, squareg. 3mFU = 3month followup.
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Table 1. Baseline demographics and sample characteristics for the iCBT
and TAU groups*

iICBT group TAU group

(n =44) (n =25)
Age'mean‘t SD yearsT 63.16 £ 7.38 59.68 + 6.01
Sex
Male 6 (13.6) 8 (32.0)
Female 38 (86.4) 17 (68.0)
Marital status
Single/never married 1(2.3) 0 (0)
Married/de facto 31(70.4) 18 (72)
Separated/divorced/widowed 12 (27.3) 7 (28)
Educational status
Less.than high school 9 (20.5) 6 (24.0)
High.school 2 (4.5) 2 (8.0)
Tertiary=(diploma) 5(11.4) 6 (24.0)
Tertiary (university degree) 10 (22.7) 6 (24.0)
Other certificate 12 (27.3) 3(12.0)
Trade eertificate 6 (13.6) 2 (8.0)
Employment status
Full-time paid work 8 (18.2) 9 (36.0)
Parttime paid work 8 (18.2) 7 (28.0)
Unemployed 4(9.1) 0 (0.0)
Student 1(2.3) 1(4.0)
Retired 19 (43.2) 5 (20.0)
Disability.Ssupport 4(9.1) 3(12.0)
Currentantidepressant medication use 20 (45.5) 8 (32.0)
Current'medication (class)
SSRI 6 (30.0) 5 (62.5)
SNRI 9 (45.0) 3(37.5)
Other 5 (20.0) 0 (0.0)
Current OA medication use type
Analgesia (acetaminophen combinatio 40 (90.9) 23 (92.0)
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Nonsteroidal antiinflammatory drugs 16 (36.0) 9 (36.0)
COX-2 inhibitors 8 (18.0) 4 (16.0)
Topical antiinflammatorfiniments 22 (50.0) 14 (56.0)
Oral opioids 4 (9.0) 1(4.0)
Oral-corticosteroids 1(2.2) 0 (0.0)
Glucosamine/chondroitin products 10 (22.7) 9 (36.0)
Age of onset, mean £ SD yearst 29.23+18.31 34.83+16.86
Number of past depressive episodes
0 1(2.3) 1 (4.0)
1-2 6 (13.6) 4 (16.0)
3-5 17 (38.6) 7 (28.0)
6-9 5(11.4) 4 (16.0)
>10 15 (34.1) 9 (36.0)
* Values are the number (percentage) unless indicated otherwise. iCBT =
internetbasedcognitive behavior therapy; TAU = treatment as usual; SSRI
selectivesserotonin reuptake inhibitor; SNRI = selective norepinephrine
reuptake‘inhibitgrOA = osteoarthritisCOX-2 = cyclooxygenase 2.
T Significant betweegroups difference & < 0.05.
T Highestslevel of education achieved.
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Table 2. Estimated marginal means + SDs for primary and secondary outcome measures, witigroup effect sizegES), and betweergroup ES*

3-month
Baseline Posttreatment followup Within, Within, Within, Within, Between, Between, Between,
(T1), (T2), (T3), t(df), ES (95% ClI), t(df), ES (95%Cl), ES (95% ClI), F(df), ES (95%Cl),
mean £ SD mean = SD mean + SD T1, T2 T1, T2 T1, T3 T1, T3 T2 T3 T3
PHQ-9ICBT 13.95+4.78 7.65+4.73 6.19+4.68 8.53(191.44) 1.48 (1.001.95)t 10.21(192.45 1.68(1.19 1.01 (0.47 11.98 (1, 0.90 (0.36
2179t 1.54) 155.85) 1.44)%
PHQ9 TAU 12.75+480 12.46+4.70 10.48+£4.75 0.29(191.21) 0.05 (0.51, 0.62% 2.32(190.09) 0.52 (0.06, - - -
1.09)8
K-10iCBT 28.17+7.10 19.65+ 7.00 18.10+6.87 8.95(190.53) 1.30 (0.831.76)F 10.3§191.22) 1.63(0.09 0.75 (0.23 13.13 (1, 0.94 (0.41
1.297 -1.28} 126.71) 1.48)t
K-10 TAU 28.32+7.10 24.96+6.95 24.71+7.01 2.63(190.16) 0.49 (0.08, 1.07§ 3.61(189.33) 0.67 (0.09, - - -
1.26)
ASES iCBT 114.66+ 127.74+ 37.20 146.02+ -2.57(125.34) -0.35(0.78,0.078 -5.95126.62) -1.00 (1.45 -0.40 (0.9, 10.26 (1, -0.81 ¢0.29,
37.61 36.85 -0.55) 0.11)8 115.91) -1.33)
ASES TAU 108.99 + 112.77 + 36.78 114.83 = —0.55(124.86) —0.09 (0.65, 0.48% -0.87124.25) —-0.15 (0.72, - - -
37.65 37.33 0.418
SF-12 MCS iCBT 33.49+9.75 43.67+10.02 45.98+11.14 -6.87(110.80) —-1.50 ¢1.98, —7.59115.02) 1.07 (0.61 0.70 Q.20, 11.41 (2, 0.87 0.34,
—1.02)t 1.52) 1.218 112.93) 1.40)
SF12 MCS TAU 35.66+9.80 36.53+10.05 36.62 +10.95 -0.44(110.53) -0.13¢0.70,0.448 -0.45114.10) 0.06 (0.52, - - -
0.61)
SF12 PCS iCBT 32.67£8.36  32.36+8.17 33.88+£8.99 0.24(108.48)  0.05 (-0.37,0.488 -0.85112.79) 0.11 ¢0.31, 0.03 (0.54, 0.17 (2, 0.10 (0.40,
0.53) 0.47)8 110.66) 0.61)§
SF12 PCS TAU 31.97+8.40 32.64 +8.06 32.88+£9.21 -0.40(108.20) -0.12 (0.61, 0.52% -0.49111.85) 0.10 ¢0.47, - - -
0.66)
WOMAC pain 9.93+3.71 8.77+3.63 7.42+3.62 2.31(1, 0.33 0.100.768 4.80127.24 0.69 (0.25 0.28 (0.22, 5.96 (1, 0.63 0.11,
iCBT 125.94) 1.12) 0.79% 117.73) 1.15)
WOMAC pain TAU 9.35+3.70 9.81 +3.64 9.76+ 3.67 —0.68(125.46) —0.12 (0.69, 0.44% -0.62124.84) —0.07 (0.64, - - -
0.49)8
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WOMAC stiffness
iCBT

WOMAC stiffness
TAU

WOMAC function
iCBT

WOMAC functien
TAU

4.54+1.72

424 +1.72

32.31+
11.21

30.00 +
11.35

3.74%1.68 3.30+1.69  3.35(1,123.76)

434+1.68  443+171 -0.31(123.61)
28.7+11.08  24.07+10.99 2.441,
124.25)

30.12+10.98 30.34+11.12 —0.06(125.38)

~0.38 (0.05 0.81)8

-0.04 (0.61, 0.528

0.29 (0.14 0.71%

~0.01 (0.58, 0.553

5.04124.79

~0.61(122.34)

5.39125.45

-0.17(122.68)

0.84 (0.40
1.28)

-0.12 ¢0.69,
0.44)8
0.78 (0.34
1.22)

~0.03 {0.60,
0.53)§

0.35 (0.15,
0.86)8

0.12 ¢0.38,
0.63)§

6.42 (1,
118.42)

4.66 (1,
112.62)

0.65(0.14,
1.18)

0.56 0.04,
1.08)1

* Within-group ES= Hedgegy; betweergroup ES = Hedgegwith Hedgegy pooled SD. Sample sizes for Ti= 44 for internebased cognitive behavior theraffgBT), n = 25 for treatment as usual (TAU);
T2: n =42 foriCBT,n =23 for TAU; T3: n = 42 for iCBT, n = 24 for TAQ5% Cl =95% confidence interval; PHQ = 94tem Patient Health Questionnaire; ¥0 = Kessler 10tem Psychological Distress
Scale;ASES = Arthritis SeHEfficacy ScaleSF-12 = Short Form 1:2em health survey; MCS = mental component summary; PCS = phgsioglonent summary; WOMAC = Western Ontario and McMaste

Universities Osteoarthritis Index.

T P<0.001.
$1P<0.01.

§ Not significant:
P <0.05.
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