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History��

Gout��is��an��inflammatory��rheumatic��disease��characterized��by��acute��or��chronic��arthritis��
caused��by��the��deposition��of��monosodium��urate��(MSU)��crystals��in��the��synovial��fluid.��An��
acute�� attack�� or�� gout�� flare�� is�� usually�� monoarticular�� and�� affects�� the�� first��
metatarsophalangeal�� joint�� (MTP�r1)�� in�� 56�r78%��of�� the�� first�� attacks.1�� The�� earliest��
documented��clinical��presentation��of��the��disease��has��been��described��by��the��Egyptians��in��
2640��BC.��Around��400��BC,��Hippocrates��commented��on��gout��in��his��writings��as��‘the��
unwalkable��disease’,��referring��to��the��severity��of��the��attacks.��Also,��he��was��the��first��to��
describe��the��association��with��lifestyle��as��he��referred��to��gout��as��a��‘king’s��disease’��or��
‘arthritis��of��the��rich’.2,3��Six��centuries��later��(around��200��AD),��Galen��was��the��first��to��
describe��a��substance��later��known��as��MSU��depositions��(tophi)��and��also��recognized��a��
hereditary��trait.4��However,��the��actual��term��‘gout’��was��not��used��until��medieval��times��
(1200��AD),��when��Randolphus��of��Bocking��described��it��as��‘gutta��quam��podagram��vel��
artriticam��vocant’,��meaning��‘the��gout��which��is��called��podagra��or��arthritis’.��The��term��
gutta��(‘drop’)��refers��to��the��belief��that��the��disease��was��caused��by��an��imbalance��in��the��
four��humors��and��the��notion��of��the��‘dropping’��of��a��morbid��material��from��the��blood��in��
and��around��the��joints.5��In��1683,��Sydenham,��an��English��physician,��also��known��as��the��
English��Hippocrates,��who��suffered��from��gout��himself��emphasized��the��association��of��
gout��with��debauchery��and��he��very��accurately��described��an��acute��gout��attack��in��his��book  
 

Tractatus��de��podagra��et��hydrope��(The��Management��of��Arthritis��and��Dropsy):��
��“The��patient��goes��to��bed��and��sleeps��quietly��until��about��two��in��the��morning��

when��he��is��awakened��by��a��pain��which��usually��seizes��the��great��toe,��but��
sometimes��the��heel,��the��calf��of��the��leg��or��the��ankle…��so��exquisitely��painful��as��
not��to��endure��the��weight��of��the��clothes��nor��the��shaking��of��the��room��from��a��

person��walking��briskly��therein.6”����
��
The��presence��of��(monosodium)��crystals��in��the��so�rcalled��tophi��that��appeared��in��a��
proportion��of��patients,��were��first��described��in��1679��by��Antoni��van��Leeuwenhoek,7��
although��the��chemical��composition��was��unknown��at��that��time.��In��1961,��McCarty��and��
Hollander��showed��that��the��synovial��fluid��of��patients��with��gout��contained��crystals��
composed��of��MSU.8��All��this��has��contributed��to��the��understanding��of��gout��and��its��
pathophysiology.����

Epidemiology��of��gout��

Gout��is��the��most��common��form��of��inflammatory��arthritis��worldwide,��affecting��2.5%��in��
the��UK,9��to��3.9%��in��the��United��States10��and��numbers��are��rising��in��unique��populations��up��
to��6.5%�� (Hmong,��USA11),��11.1%�� (Maõri,��New��Zealand12)��and��11.7%�� (Aborigines,��
Taiwan13).��The��prevalence��and��incidence��of��gout��were��significantly��higher��in��2012��
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compared��to��1997��with��an��increase��of��63.9%��in��prevalence��and��29.6%��increase��in��
incidence��respectively.9��
The��prevalence��and��incidence��of��gout��also��rises��with��age��and��is��more��common��in��men��
than��women,��with��a��male:female��ratio��ranging��from��3:1��to��9:1.10,14��Gout��therefore��
emerges��as��a��major��public��health��issue��with��rising��burden��of��disease.15��As��a��part��of��the��
Global��Burden��of��Diseases��studies��2010,16��in��which��gout��was��estimated��for��the��first��
time,��it��was��shown��that��Disability�rAdjusted��Life��Years��(DALYs)��increased��significantly��
from��1990��to��2010.��DALYs��capture��health��loss��by��assessing��the��disease��burden,��
combining��lifetime��lost��due��to��premature��mortality��and��reduced��quality��of��life��due��to��
disability.��This��raise��in��DALYs��might��also��be��attributed��or��reinforced��by��a��series��of��
factors��that��can��coincide��with��gout.��For��example,��the��ageing��population��and��lifestyle��
changes��enhance��comorbidities��that��might��further��influence��not��only��the��occurrence��of��
gout,��but��also��the��disability��of��patients��with��gout��significantly.����
��
Epidemiological�� studies�� have�� repeatedly�� shown�� that�� gout�� (and�� the�� associated��
hyperuricaemia)��co�rexist��with��a��large��number��of��comorbidities,��including��hypertension��
(74%),��chronic��kidney��disease��>stage��2��(71%),��obesity��(53%),��diabetes��(26%),��heart��
failure��(11%)17��and��hypercholesterolaemia��(72%).18��Although��there��is��ongoing��debate��
about�� the�� causal�� association�� between�� sUA�� levels�� and�� aforementioned��
comorbidities,19�r21��there��is��some��evidence��that��hyperuricaemia��causally��contributes��to��
worse��outcomes��in��cardiovascular��diseases.22,23��An��alternative��explanation��could��be��
that��lifestyle��factors��that��predispose��to��hyperuricaemia��and��gout,��also��predispose��to��
cardiovascular��diseases.24��Despite��these��frequently��mentioned��disadvantageous��effects,��
beneficial��effects��of��uric��acid��have��also��been��described.��For��example,��uric��acid��
concentrations��are��inversely��associated��with��Parkinson’s��disease,25��while��gout��itself��is��
associated��with��reduced��risks��of��Parkinson’s��disease��and��dementia.26,27��

Pathophysiology��and��clinical��manifestations��of��gout����

The��pathophysiology��of��gout��is��well��understood.��Gout��arthritis��is��induced��by��deposition��
of��MSU��crystals��in��the��synovial��fluid��and��other��tissues.��Preferentially,��MSU��crystals��are��
deposited��in��peripheral��joints��in��the��feet,��knees,��hands��and��elbows.��The��crystals��form��
when��serum��uric��acid��(sUA)��levels��rise��above��the��‘saturation��point’��which��is��around��
0.40��mmol/l.28��The��level��of��sUA��is��the��main��risk��factor��to��develop��gout.29��Nevertheless,��
only��a��minority��of��individuals��with��hyperuricaemia��develop��gout.��Therefore,��other��
influencing�� factors�� are�� implied.�� Environmental�� (e.g.�� dietary,30�r36�� alcohol,37��
supplements38�� and�� medication39,40),�� genetic�� influences41�� and�� their�� mutual��
relationships42,43��are��now��being��studied.��
��
Gout��can��be��divided��into��four��clinical��stages��of��disease:��hyperuricaemia��without��urate��
crystal��deposition,��urate��crystal��deposition��without��gout,��crystal��deposition��with��acute��
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gouty��arthritis��and��advanced��gout,��which��is��characterised��by��chronic��gouty��arthritis��
and/or��tophi,��which��represent��the��accumulation��of��urate��crystal��depositions��in��and��
around��the��joints.��Both��tophi��and��chronic��gouty��arthritis��can��eventually��lead��to��
radiographic��damage.��

Impact��of��gout��

In��this��thesis,��we��contribute��to��the��assessment��and��understanding��of��the��impact��of��gout��
to��patients��and��society.��Such��research��is��called��‘outcome��research’.��As��any��research,��
also��outcome��research��requires��a��conceptual��framework.��According��to��the��conceptual��
framework��proposed��within��the��Outcome��Measures��in��RheumAtology��Clinical��Trials��
(OMERACT)��working��group44��two��concepts��are��distinguished��when��assessing��outcome:��
‘pathophysiological��manifestations’��and��‘impact��of��health��condition’.45��The��concept��of��
‘impact��of��health��conditions’��can��be��subdivided��in��a��number��of��outcome��areas��(e.g.��life��
impact,��economic��impact)��which��are��further��specified��into��relevant��outcome��domains.��
For�� each�� selected�� domain�� a�� valid�� outcome�� instrument�� is�� needed�� to�� enable��
measurement��of��the��impact��in��this��domain.��Further,��it��is��recognized��that��other��factors,��
often��outside��the��disease��process��and��therefore��called��contextual��factors,��may��act��on��
the�� outcome�� as�� confounders,�� effect�� modifiers�� or�� factors�� that�� influence�� the��
generalizability��of��a��study.45��For��example,��an��important��contextual��factor��in��disease��
management��is��the��environment��in��which��the��patient��is��treated.����
��
OMERACT��recommends��that��rheumatologists,��patients��and��epidemiologists��should��
agree��on��disease�rspecific��Core��Sets��of��outcome��domains,��validated��instruments,��and��
contextual��factors��that��are��(minimally)��necessary��to��capture��the��impact��of��diseases��
within��clinical��trials.��However,��outcome��assessment��is��a��dynamic��process��and��the��choice��
of��core��domains��or��core��instruments��will��vary��and��improve��over��time.��Continuous��
research��into��the��complex��relationship��between��pathophysiological��and��contextual��
factors,��disease��manifestations��and��into��validity��of��measurement��instruments��will��also��
further��contribute��to��outcome��assessment��in��trials��and��observational��studies.��
��
This��thesis��addresses��a��number��of��knowledge��gaps��when��measuring��outcomes��in��the��
context��of��a��broader��perspective��than��the��clinical��trial.��We��will��mainly��focus��on��the��
measurement��of��‘impact��of��the��health��condition’,��although��we��will��briefly��touch��upon��
‘pathophysiology’��and��‘contextual��factors’��as��these��are��sometimes��directly��related��to��
the��disease��and��might��affect��study��outcomes.����

Gout�rspecific��functioning��and��disability��

It��is��clear��that��gout��with��its��unpredictable��attacks��characterized��by��severe��pain��and��
limitations��in��mobility��on��the��one��hand,��and��chronic��joint��damage��on��the��other��hand,��
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might��have��an��enormous��impact��on��the��life��of��patients.��It��is��therefore��surprising��that��
compared��to��other��diseases,��gout��received��little��attention��with��regard��to��understand��
the��impact��of��the��disease��on��different��aspects��of��functioning��and��disability.��Measuring��
the�� impact��of��gout�� from��a��patient’s��perspective�� is��challenging��because��of�� the��
aforementioned�� heterogeneous�� manifestations�� of�� the�� disease�� that�� need�� to�� be��
captured.��Functioning��and��disability��can��be��measured��using��generic��instruments��of��
which��the��Short�rForm��36��(SF�r36),��Health��Assessment��Questionnaire��(HAQ)��and��Health��
Assessment��Questionnaire�rdisability��index��(HAQ�rDI)��are��used��most��often.��They��also��
show��satisfactory��clinimetric��properties46�r48��and��have��been��endorsed��by��the��OMERACT��
filter44�� to�� measure�� functioning�� and�� disability�� in�� gout49,50.�� Nevertheless,�� these��
instruments��often��lack��to��adequately��measure��certain��disease�rspecific��aspects��related��
to��deteriorated��functioning��and��consequently��might��be��less��sensitive��to��changes��(due��to��
progression��of��disease��or��treatment).��
��
Therefore�� a�� disease�rspecific�� questionnaire,�� the�� so�rcalled�� Gout�� Assessment��
Questionnaire��(GAQ),51��to��measure��gout�rspecific��impact��across��a��broad��range��of��areas��
relevant��for��patient’s��health��was��developed.��Next,��the��GAQ��was��further��adjusted��and��
optimized��for��use��in��clinical��practice��which��led��to��the��GAQ2.0.52��The��application��of��the��
GAQ2.0��however��is��limited��by��the��existence��of��an��English��version��only.��Translation��and��
validation��in��other��languages��ensures��measurement��equivalence��of��the��instrument��
across��languages.��Second,��availability��of��a��Dutch��version��of��the��GAQ2.0��would��enhance��
its��application��in��more��cohorts��and��trials��creating��additional��values��for��research��aiming��
to��understand��whether��gout�rspecific��impact��has��an��additional��value��in��explaining��
outcome.��

Measuring��the��impact��of��comorbidities��on��health����

Currently��available��research��on��factors��associated��with��poor��functioning��and��disability��
in��gout��indicates��that��not��only��the��acute��arthritis,��chronic��joint��damage,��but��also��the��
comorbidities��have��an�� important�� impact��on��functioning��and��health,53��There��are��
however��conflicting��data��on��the��magnitude��of��impact��of��both��gout�rspecific��features��
and/or��comorbidities.��There��are��several��studies��that��showed��gout�rspecific��features��
(tophi,��number��of��flares,��pain��during��a��typical��attack)��are��associated��with��worse��health�r
related��quality��of��life��(HRQOL),��after��adjustment��for��age,��gender,��disease��duration��and��
comorbidities,54�r56��but��also��studies��that��showed��no��difference��in��HRQOL��in��those��with��
and��without��gout��after��adjusting��for��comorbidities.��As��such,��these��studies��concluded��
that�� solely�� the�� comorbidities�� were�� responsible�� for�� worse�� HRQOL.48,53�� Several��
explanations��for��these��conflicting��studies��are��postulated.��First,��there��is��no��consensus��
whether��to��call��a��condition��comorbid��(co�roccurring��by��chance)��or��coexistent��(thus��
related��to��the��index��disease).��Especially��in��patients��with��gout,��in��whom��the��mutual��
(causal)��relationships��between��gout��and��coexistent��diseases��are��very��complex.��Second,��
it�� is��possible�� that��different��methods�� to��assess��comorbidity,��such��as��self�rreport��
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questionnaires,��structured��interviews,��physical��examinations��and��medical��chart��reviews,��
influence��the��completeness��of��data.57��Third,��it��has��been��shown��that��different��methods��
to��calculate��a��score��(simple��comorbidity��count��vs.��weighted��scores��for��every��present��
comorbid��condition)��lead��to��different��conclusions��when��correcting��for��comorbidity.58����
��
In��the��light��of��the��aforementioned��problems��there��seems��to��be��a��need��for��a��valid��
instrument�� that��measures�� comorbid�� conditions��and��adjusts�� for�� them��whenever��
appropriate.��A��potential��interesting��instrument��is��the��self�rreported��Rheumatic��Diseases��
Comorbidity��Index��(RDCI),��which��was��initially��developed��by��Michaud��and��Wolfe��to��
assess��the��influence��of��comorbidity��on��HRQOL,��physical��functioning��and��costs��in��
patients��with��rheumatoid��arthritis.59��However,��no��data��on��the��content��or��construct��
validity��of��the��RDCI��(or��other��comorbidity��indices)��in��patients��with��gout��are��available.��
Also,��no��data��on��the��independent��influence��of��comorbidity��(measured��by��the��RDCI)��on��
functioning,��disability��and��healthcare��costs��are��available.��

Costs��

In��the��light��of��the��rising��burden��of��disease��and��the��development��of��new��(expensive)��
pharmacological��treatment��options,��it��is��important��to��gain��insight��into��health��resource��
utilization��and��associated��costs��incurred��by��patients��with��gout.��Cost�rof�rillness��(COI)��
studies��are��an��essential��source��when��developing��models��for��economic��evaluations.��
Moreover,��they��are��of��value��in��identifying��which��resources��drive��the��costs,��and��
therefore�� contribute�� to�� debates�� on�� appropriate�� or�� inappropriate�� healthcare��
expenditures.��As��such,��COI��act��as��a��tool��to��guide��future��research��to��improve��efficiency��
of��healthcare.60��Classically,��COI��is��divided��into��direct��and��indirect��costs.��Direct��costs��
include�� those�� incurred�� for�� outpatient�� visits,�� emergency�� department�� visits,��
hospitalization,��prescribed��medication��and��any��additional��(laboratory��or��radiology)��
services.��But��also,��nonmedical��direct��costs,��such��as��professional��house�rhold��care��and��
also��informal��care��by��family��and��friends��can��be��included.��Indirect��costs��include��those��
incurred��for��time��absent��from��work��(absenteeism)��and��productivity��loss��due��to��
impairment��while��at��work��(presenteeism).����
��
To��date,��only��a��small��number��of��COI��studies��provide��limited��information��about��patients��
with��gout.61�r66��First,��most��of��them��were��insurance��database��studies��with��only��a��limited��
number��of��clinical��determinants��were��available.��Second,��data��on��direct��costs��were��
incomplete,��as��data��on��direct��costs��were��only��limited��to��medical��and��pharmacy��costs,��
while��nonmedical��direct��costs��were��not��estimated.��Third,��data��on��indirect��costs��were��
scarce��and��incomplete��as��only��data��on��absenteeism,��but��not��presenteeism��were��
available.��Therefore,��it��is��important��to��comprehensively��investigate��direct��and��indirect��
costs,��including��non�rmedical��direct��costs��and��presenteeism,��and��to��investigate��which��
factors��(including��gout�rspecific��impact��and��comorbidity)��mainly��drive��the��costs��of��
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patients��with��gout.��Eventually,��such��a��study,��provides��data��about��the��COI��in��patients��
with��gout,��who��are��likely��given��innovative��medications��and��care��interventions.��

Utility��

The��concept��of��utility��is��attractive��to��compare��the��impact��of��diseases��or��interventions��
on��overall��(or��global)��health��across��different��health��conditions.��Utility��represents��the��
value��individuals,��either��patients��or��unprejudiced��persons��from��the��population,��attach��
to��health��states.��Then,��it��also��serves��as��the��basis��to��calculate��Quality��Adjusted��Life��Years��
(QALYs).67��The��basic��idea��of��QALYs��is��simple,��QALYs��can��be��calculated��by��multiplying��
utility,��which��is��a��single��value��between��zero��and��one��(representing��death��and��perfect��
health��respectively)��representing��a��given��health��state,��by��the��years��lived��in��that��health��
state.��Then��QALYs��can��be��incorporated��with��medical��costs��to��determine��the��so�rcalled��
cost��per��QALY,��which��is��a��parameter��that��can��be��used��in��cost�reffectiveness��analysis.67��
��
Several��generic��patient��reported��health��measures��are��available,��for��which��an��algorithm��
exists��to��convert��the��different��health��states��into��the��societal��value��of��health.��Within��
these��‘indirect��societal��utility��measures’,��the��EuroQol��5�rdomains��instrument��(EQ�r5D)��
with��EQ�r5D��visual��analogue��scale��(EQ�r5D��VAS)��and��Short�rForm��6�rdimensions��(SF�r6D),��
derived��from��the��Short�rForm��36��(SF�r36)��are��the��most��common�rused��instruments.68,69��
Although��utility��scores��of��patients��should��theoretically��be��similar��independent��of��the��
approach��or��instrument��used,��large��differences��have��been��observed.70,71��Similar��as��for��
costs,��it��is��important��to��realize��which��factors��drive��utility.��Especially��in��a��disease��in��
which��a��large��proportion��of��patients��suffer��from��comorbidities,��it��could��be��that��utility��is��
mainly��influenced��by��comorbidities��and��that��the��contribution��of��gout�rspecific��impact��
itself��is��small.��This��would��have��important��implications��since��cost�reffective��management��
should��mainly��address��comorbidities,��rather��than��the��gouty��disease��itself.��As��to��date,��
only��two��studies��have��reported��on��utilities��in��gout.56,72��Currently,��there��is��insufficient��
knowledge��about��utility��values��of��patients��with��gout��when��compared��with��the��general��
population,��about��factors��influencing��utility��values,��and��on��comparability��of��different��
instruments��assessing��utility��values.����

Joint��damage��and��imaging 

Joint��damage��is��considered��as��an��important��outcome��belonging��to��the��concept��of��
‘pathophysiological��manifestations’.��The��ideal��imaging��modality��would��capture��all��four��
clinical��stages��of��disease,��displaying��MSU��crystal��depositions,��acute��inflammation,��tissue��
response,��bone��erosions,��tendon��involvement��and��tophi.73��Conventional��radiography��
(XR),��ultrasound��(US),��Computed��tomography��(CT),��Dual�renergy��computed��tomography��
(DECT)��and��Magnetic��resonance��imaging��(MRI)��are��the��imaging��modalities��currently��
being�� used�� to�� assess�� gout.�� All�� these�� modalities�� have�� different�� strengths�� and��
weaknesses,��which��depend��on��whether�� they��are��used�� for��diagnosis��or��disease��
monitoring.��As��such,��XR��for��example��is��inexpensive,��widely��available��and��has��high��
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specificity��for��gout.��It��is��however��less��accurate��than��CT,��MRI��and��US��for��erosions��and��
also��characteristic��features��(tophi,��joint��space��widening)��occur��later��in��the��disease74��or��
only��in��the��context��of��severe��disease��(sclerosis,��joint��space��narrowing��(JSN)��and��
ankylosis��or��subluxation).73����
��
Because��of��its��feasibility��however,��XR��is��a��potential��useful��imaging��modality��for��disease��
monitoring.��A��quantitative��scoring��system,��scoring��erosion��and��JSN,��which��is��a��modified��
version��of��the��Sharp�rvan��der��Heijde��developed��for��scoring��structural��damage��in��
rheumatoid��arthritis,75��with��good��reproducibility,��is��available��to��score��structural��damage��
in��gout.76��It��is��therefore��surprising��that��joint��damage��is��rarely��assessed��as��an��outcome��in��
studies��on��gout.77��As��such,��there��are��no��comprehensive��data��on��the��construct��validity��of��
radiographic�� damage�� scored�� on�� XR�� available.�� First,�� it�� is�� unclear�� which�� patho�r
physiological�� features��of�� the��disease,��contribute�� to��damage��on��XR.��Second,��no��
information��on��whether��radiographic��damage��is��negatively��associated��with��overall��
functioning��and��disability��is��available.����

Infection��as��a��comorbidity��of��gout��

A��less��frequently��mentioned��comorbidity/outcome��in��patients��with��gout��is��infection��or��
infection�rrelated��morbidity.��On��the��one��hand,��recent��literature��showed��that��patients��
with��gout��are��more��likely��to��be��diagnosed��with��septic��arthritis78��and��vice��versa,��i.e.��
patients��with��septic��arthritis��often��have��an��underlying��inflammatory��arthritis��of��which��
gout��is��the��most��prevalent.79��On��the��other��hand,��in��the��relationship��between��gout��and��
infections,��beneficial��effects��of��uric��acid��have��been��postulated.��An��in��vitro��study��showed��
that��peripheral��blood��mononuclear��cells��of��patients��with��gout,��compared��to��controls��
without��gout,��produced��more��interleukin�r1�rbèta��(IL�r1b)��when��stimulated��with��MSU��
crystals.80��It��was��hypothesized��that��uric��acid��might��have��a��protective��effect��in��acquiring��
infections,��since��it��is��well��established��that��IL�r1b��augments��the��quality��of��the��host��
defence��between��bacteria��and��viruses.81��However,��to��date,��the��clinical��correlate��of��this��
concept��has��not��been��explored.��As��such,��it��would��be��worthwhile��to��assess��the��
pathophysiological��consequence��of��this��hypothesis��in��an��epidemiologic��study.����

Management��of��gout����

Although��gout��is��associated��with��a��substantial��burden��of��disease,��it��is��important��to��
mention��that��gout��is��a��well�rtreatable��disease.��In��the��treatment��of��gout,��a��distinction��is��
made��between��treatment��of��acute��attacks��with��colchicine,��NSAIDS��or��prednisone,��and��
long�rterm��management��with��uric��acid��lowering��therapy��(UALT).��When��sUA��levels��are��
reduced��(and��maintained)��below��0.30�r0.36��mmol/l,82,83��further��urate��crystal��joint��
deposition��is��prevented��and��it��even��leads��to��dissolution��of��the��existing��deposited��
crystals��and��tophi.84����
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Despite��current��guidelines��and��the��fact��that��gout��can��be��well�rtreated,��standard��care��for��
patients��with��gout��is��suboptimal.85,86��Common��barriers��of��effective��treatment��are��
misperception��of��the��disease��itself��by��patients,87��but��also��doctors88��which��leads��to��
underestimating��the��importance��of��prescribing��long�rterm��UALT,��under�rdosing��of��UALT89��
and��poor��adherence��to��treatment.90,91��On��the��other��hand,��another��study��showed��that��
with��a��‘package��of��care’��including��patient��education��(with��full��explanation��of��cause,��risk��
factors��and��prognosis),��lifestyle��advices��and��slow��uptitration��of��UALT��more��than��90%��of��
patients��achieve��therapeutic��targets.92����
��
As��gout��in��most��cases��is��diagnosed��and��managed��by��general��practitioners��(GPs),��
treatment��usually��takes��place��in��primary��care.83,93��Despite��the��fact��that��GPs��are��the��
most��relevant��healthcare��professionals��when��it��comes��to��diagnosing��and��treating��gout,��
current��literature��does��not��provide��broad��insight��into��how��gout��is��managed��by��GPs.��
Most��studies��that��explored��barriers��to��effective��gout��management��included��only��a��low��
number��of��GPs��and��therefore��further��studies��to��gain��in�rdepth��insight��in��how��GPs��
manage��the��disease��are��needed.����

Outline��of��the��thesis��

In��this��thesis��many��of��the��above��described��knowledge��gaps��in��outcome��research��in��gout��
are��addressed.��In��chapters��2�r7,��we��describe��the��validation��of��different��outcome��
measures��and��explore��their��mutual��relationships.��In��Chapter��2,��reports��on��the��cross�r
cultural��translation��and��validation��of��the��GAQ2.0,��in��order��to��provide��a��Dutch��version��of��
a��gout�rspecific��patient�rreported��outcome��instrument��to��measure��functioning��and��
disability��with��acceptable��clinimetric��properties.��Chapter��3��describes��the��validation��of��
the��RDCI��and��modified��RDCI��(mRDCI)��and��describes��the��independent��association��
between��comorbidity��(using��the��RDCI/mRDCI)��and��functioning,��disability��and��healthcare��
costs.�� In��Chapter��4,�� the��costs�rof�rillness��of��patients��with��gout��under��care��of��a��
rheumatologist��are��comprehensively��investigated.��Direct��and��indirect��costs,��including��
direct��nonmedical��costs��and��presenteeism,��are��estimated��in��order��to��obtain��insight��in��
societal�� costs�� and�� to�� identify�� main�� resource�� utilisation�� and�� productivity�� loss.��
Furthermore,��we��determine��which��are��the��main��contributors��to��higher��costs.��In��
Chapter��5,��the��findings��in��our��study��were��used��to��emphasize��the��importance��of��cost�rof�r
illness��studies��as��a��comment��on��a��systematic��review��about��cost�rof�rillness��study��
published��after��ours.��In��Chapter��6,��we��compare��health��utility��between��patients��with��
gout��and��the��general��population��in��the��Netherlands,��compare��utility��values��assessed��by��
different��instruments,��and��determine��which��factors��influence��health��utility��values.��In��
Chapter��7,��the��construct��validity��of��radiographic��damage��on��XR��is�� investigated.��
Therefore,��as��a��first��step,��we��explore��which��pathophysiological��features��of��the��disease��
contribute��to��damage��on��XR.��Next,��the��relationship��between��radiographic��damage��and��
functioning��and��disability��is��evaluated.��The��data��sources��for��chapters��2�r7��were��baseline��
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data��of��a��cohort��of��patients��with��gout��who��were��seen��at��the��outpatient��clinic��
Rheumatology��of��the��Maastricht��University��Medical��Centre.��This��hospital��serves��as��a��
university��hospital,��as��well��as��the��only��regional��hospital.��In��Chapter��8,��the��hypothesis��
that��uric��acid��might��have��a��protective��effect��in��acquiring��infections��is��investigated.��We��
use��a��population�rbased��cohort��from��the��Clinical��Practice��Research��Datalink��(CPRD),��
which��is��formerly��known��as��the��General��Practice��Research��Database,��world’s��largest��
database��of��anonymised��and��longitudinal��primary��care��medical��records��of��678��general��
practitioners��in��the��United��Kingdom.��In��this��cohort��we��investigate��whether��patients��
with��gout��acquire��fewer��community�racquired��infections��(pneumonia,��urinary��tract��
infections)��and��further��explore��the��role��of��colchicine��and��allopurinol.��In��Chapter��9,��a��
mixed��methods��study��is��performed��among��a��group��of��GPs��in��the��province��of��Limburg,��
the��Netherlands,��in��order��to��investigate��and��understand��specific��knowledge��gaps��in��
diagnosing��and��treating��gout,��illness��perceptions��about��the��disease,��and��stated��clinical��
practice��of��GPs.��As��such,��potential��barriers��that��might��affect��quality��of��care��in��patients��
with��gout��can��be��identified.��Finally,��Chapter��10��encompasses��a��summary��and��discussion��
of��the��main��findings��from��this��thesis.��Moreover,��clinical��relevance��and��some��future��
perspectives��are��highlighted.����
��
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Abstract��

Objectives��
The��Gout��Assessment��Questionnaire��2.0��(GAQ2.0)��is��a��disease�rspecific��patient�rreported��outcome��
measure��for��gout��that��distinguishes��five��different��subscales��and��comprises��overall��31��questions.��
The��aims��of��this��study��were��to��translate��the��GAQ2.0��into��Dutch��and��to��test��clinimetric��properties.��
��
Methods��
Recommendations��for��translation��and��cross�rcultural��adaptation��were��followed��and��no��cultural��
adaptations��were��needed.��The��resulting��Dutch��GAQ2.0��was��administered��to��patients��registered��at��
the��rheumatology��outpatient��clinic��diagnosed��with��gout.��Internal��consistency��was��tested��using��
Cronbach’s���r,��reliability��using��intraclass��correlation��coefficient��(ICC),��content��validity��by��linkage��to��
the��International��Classification��of��Functioning,��Disability��and��Health��(ICF)��and��construct��validity��by��
correlating��the��subscales��of��the��GAQ2.0��with��the��HAQ��disability��index��(HAQ�rDI)��and��36�ritem��Short��
Form��Health��Survey��(SF�r36).��
��
Results��
A��total��of��126��patients��[106��(84%)��male,��mean��age��66.6��years��(Standard��Deviation��(S.D.)��10.4),��
mean��disease��duration��11.2��years��(S.D.��10.6)]��completed��a��number��of��questionnaires,��including��
the��GAQ2.0,��HAQ�rDI��and��SF�r36,��and��underwent��a��clinical��examination.��Internal��consistency��was��
sufficient��(Cronbach’s� � � r� �=��0.83�r0.94),��except��for��the��subscale��gout��medication��side��effects��
(Cronbach’s� � � r� �=��0.51).��Test�rretest��reliability��was��good��(ICCs��0.73�r0.86)��for��all��subscales,��but��
moderate��for��the��subscale��unmet��gout��treatment��need��(ICC��0.56).��Gout��impact��subscale��scores��
showed��only��weak��to��moderate��correlations��with��HAQ�rDI��and��SF�r36,��but��stronger��emphasis��on��
the��emotional��consequences��of��gout.��Also,��it��correlated��better��with��gout�rspecific��outcomes��such��
as��the��number��of��gout��flares��and��pain.��
��
Conclusion��
The��Dutch��GAQ2.0��shows��sufficient��evidence��of��validity��to��assess��disease�rspecific��functioning��and��
health��in��patients��with��gout��and��seems��to��capture��different��aspects��than��those��represented��in��the��
HAQ��and��SF�r36.��
��
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Introduction����

Gout��is��a��chronic��inflammatory��rheumatic��disease��caused��by��the��precipitation��of��uric��
acid��crystals��in��the��synovial��fluid��and��tissues.1��Classically��the��disease��is��characterized��by��
acute��and��transient��arthritis��of��one��or��more��joints,��alternating��with��symptom�rfree��
episodes��between��gout��attacks.��A�� subgroup��of��patients��develops�� frequent��and��
prolonged��attacks,��and��even��chronic��arthritis��can��develop.��This��may��be��associated��with��
so�rcalled��tophi,��which��represent��the��accumulation��of��monosodium��urate��crystals��in��and��
around��the��joints.��Both��tophi��and��frequent��gout��flares��or��chronic��arthritis��can��be��
associated��with��damage��of��cartilage,��bone,��skin��and��more��rarely,��other��organs.2��
It��is��clear��that��the��disease,��with��its��unpredictable��attacks��characterized��by��severe��pain��
and��limitations��in��mobility��and��possible��chronic��discomfort��due��to��joint��damage,��chronic��
arthritis��or��tophi,��can��affect��many��aspects��of��health�rrelated��quality��of��life��(HRQOL).3�r5��
Measuring��the��impact��of��gout��on��HRQOL��from��a��patient’s��perspective��is��challenging��
because��of��the��heterogeneous��manifestations��of��gout��that��need��to��be��captured.��While��
generic��instruments��to��assess��(aspects��of)��HRQOL��might��be��useful,��it��is��expected��that��
disease�rspecific�� questionnaires�� have�� a�� better�� content�� validity�� and�� therefore��
discriminative��capacity,��including��sensitivity��to��change.6��
Colwell��et��al.7��developed��the��first��disease�rspecific��Gout��Assessment��Questionnaire��
(GAQ)��to��assess��the��impact��of��gout��across��a��broad��range��of��areas��relevant��for��patients’��
health��and��to��be��used��in��the��setting��of��clinical��trials.��Candidate��items��were��derived��from��
a��literature��search,��expert��opinion��and��a��limited��number��of��patient��interviews.8��A��
second��version��of��the��Gout��Assessment��Questionnaire��(GAQ2.0)��was��proposed��by��
Hirsch��et��al.,9��after��adjusting��and��optimizing��the��initial��instrument��for��use��in��clinical��
practice.��The��GAQ2.0��showed��acceptable��reliability��and��validity��in��a��community�rbased��
patient�� population�� and�� correlated�� more�� closely�� with�� patient�rreported�� outcome��
measures��of��gout��(e.g.��frequent��gout��flares)��than��with��the��36�ritem��Short��Form��Health��
Survey��(SF�r36).��In��a��later��study,��the��discriminative��ability��of��the��GAQ2.0��according��to��the��
severity��of��gout��was��explored,��which��confirmed��high��scores��correlate��with��more��
frequent��gout��attacks��and��more��pain��between��gout��attacks.10��
As��such,��the��GAQ2.0��is��the��only��patient�rreported��outcome��(PRO)��measure��to��assess��the��
impact��of��gout��on��functioning��and��health.��However,��its��application��is��limited��by��the��
existence��of��an��English��version��only.��The��availability��of��versions��in��other��languages��
could��help��to��fill��the��gap��with��respect��to��a��universally��accepted��disease�rspecific��PRO��to��
assess��HRQOL��in��gout��patients.��
The��purpose��of��the��present��study��was��to��develop��a��Dutch��version��of��the��GAQ2.0��by��
performing��a��translation��according��to��recommended��methods��and��to��assess��further��
clinimetric��properties��of��the��Gout��Impact��Scale��(GIS),��which��is��the��first��section��of��the��
GAQ2.0��and�� represents�� typical��areas��of��HRQOL�� that�� can��be��affected��by��gout.��
Specifically,��internal��consistency,��test�rretest��reliability,��content��validity��(comparison)��
with�� the�� International�� Classification�� of�� Functioning,�� Disability�� and�� Health�� (ICF),��
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construct��validity��with��the��SF�r36��and��HAQ��and��discrimination��between��groups��of��gout��
patients��with��different��disease��severity��of��the��GIS��were��assessed.��

Materials��and��methods��

Translation��

The��translation��procedure��was��performed��in��collaboration��with��a��reputable��company��
(PharmaQuest,��Banbury,��UK)��in��translations��of��PROs.��The��translation,��review,��linguistic��
validation��and��cross�rcultural��adaptation��process��were��performed��according��to��the��
International�� Society�� for�� Pharmacoeconomics�� and�� Outcomes�� Research�� (ISPOR)��
principles��of��good��practice11��and��is��consistent��with��the��approach��proposed��by��Beaton��as��
best��practice��in��rheumatology.12��The��forward��translation��was��performed��by��two��
qualified��native��Dutch��speakers��who��are��experienced��medical��translators��and��speak��
fluent��English.��Backtranslation��of��the��Dutch��version��was��performed��by��two��qualified��
native��English��speakers��who��are��experienced��medical��translators��and��speak��fluent��
Dutch.��After��this,��contact��was��sought��with��the��developers��of��the��original��questionnaire,��
who��approved��the��preceding��steps��as��well��as��the��final��version.��Finally,��this��version��was��
pretested��according��to��the��concept��of��pilot��testing��and��cognitive��debriefing.��Five��
patients��under��rheumatological��care��in��our��department��were��invited��to��participate.��
Attention��was��given��to��ensure��they��were��native��Dutch��speakers��and��represented��the��
spectrum��of��gender,��age��(three��men,��two��women,��age��range��39�r78��years),��disease��
(disease��duration��range��and��acute�� intermittent��or��chronic��gout)��and��education.��
Participants��were��first��invited��to��complete��the��questionnaire.��After��completion,��they��
were��asked��to��read��aloud��the��instructions,��questions��and��scoring��modalities��line��by��line.��
After��each��line,��they��were��asked��to��indicate��whether��the��instruction/item/anchor��was��
clear,��were��invited��to��repeat��the��sentences��in��their��own��words��and��were��asked��to��think��
aloud��while��answering��the��questions.��They��were��probed��specifically��to��comment��on��
whether��sentences��were��unambiguous��and��whether�� they��would��have��preferred��
another��wording.��Finally,��they��were��asked��whether��the��questions��missed��aspects��of��the��
disease��that��influence��their��functioning.��These��findings��were��listed��and��were��returned��
to��the��translators,��who��discussed��the��need��for��adaptation.��Ultimately,��no��cultural��
adaptations�� were�� necessary.�� Only�� minor�� adjustments�� in�� wording,�� grammar�� or��
typography��were��made.��The��patients��indicated��no��aspects��of��their��disease��that��they��
were��missing.��Time��to��complete��the��questionnaire��ranged��from��4��to��7��min.��The��final��
Dutch��version��is��available��as��supplementary��material,��available��as��Appendix��A.��
��
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Assessment��of��clinimetric��properties��

Patients��

A��convenience��sample��of��250��patients��that��were��registered��with��gout,��according��to��the��
rheumatologist,�� in�� the�� diagnostic/administrative�� database�� of�� the�� department�� of��
rheumatology��between��January��2011��and��April��2012��were��invited��by��a��letter��to��
participate�� in�� the�� study.�� Patients�� that�� signed�� informed�� consent�� received�� an��
appointment��about��4��weeks��later.��A��random��subsample��of��patients��was��asked��again��to��
complete��the��GAQ2.0��together��with��some��questions��on��the��recent��course��of��their��gout.��
The��principles��of��the��Declaration��of��Helsinki��were��followed��and��the��study��was��approved��
by��the��ethics��committee��of��Maastricht��University��Medical��Centre.��Prior��to��the��data��
collection,��all��participating��patients��signed��the��informed��consent��document.��

Assessments��

During��the��study��visit,��patients��were��interviewed��about��demographic��characteristics��
(age,��sex,��education)��and��course��of��disease��(symptom��and��disease��duration,��number��of��
gout��flares��last��year).��Next,��they��underwent��a��clinical��examination��to��determine��the��
presence��and��amount��of��tophi.��Finally,��patients��completed��a��series��of��questionnaires.��

Gout��Assessment��Questionnaire��2.0��

The��GAQ2.0��is��a��self�radministered��questionnaire��consisting��of��31��questions��divided��in��
two��sections.��First,��the��so�rcalled��GIS��evaluates��the��current��impact��of��gout��in��five��areas:��
gout��concern��overall��(4��items),��gout��medication��side��effects��(2��items),��unmet��gout��
treatment��needs��(3��items),��well�rbeing��during��attack��(11��items)��and��gout��concern��during��
attack��(4��items).��All��subscales��of��the��GIS��are��scored��separately��on��a��0��to��100��score,��with��
higher��scores��indicating��a��more��important��impact.��The��second��section��asks��patients��to��
describe��whether��they��had��a��gout��flare��(yes/no)��in��the��last��year��and��to��describe��on��a��
6�rpoint��Likert��scale��to��what��extent��the��gout��affected��their��quality��of��life,��physical��and��
mental��health��and��pain��in��the��past��4��weeks��(1=very��poor,��6=excellent).��They��were��also��
asked��to��describe��on��a��10�rpoint��numeric��rating��scale��how��much��pain��they��experienced��
due��to��gout��(1=no��pain,��10=severe��pain)��and��disease��activity��(1=no��disease��activity,��
10=severe��disease��activity).��Assessment��of��the��clinimetric��properties��was��limited��to��the��
24��items��of��the��GIS.��

Health��Assessment��Questionnaire��

The��HAQ��is��an��instrument��to��assess��impairments��in��physical��function��in��the��last��7��days.��
It��was��developed��for��use��in��RA,13��but��has��been��shown��to��be��valid��for��use��in��other��
rheumatic��diseases��as��well,��such��as��gout.14��The��HAQ��consists��of��20��items��across��eight��
categories��(dressing��and��grooming,��arising,��eating,��walking,��personal��hygiene,��reaching,��
gripping��and��other��activities),��scored��on��a��0�r��to��3�rpoint��Likert��scale��(0=no��difficulty,��
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3��=��proposed��action��cannot��be��performed��without��help).��The��highest��score��per��category��
is��used��and��divided��by��8,��resulting��in��the��HAQ�rdisability��index��(HAQ�rDI)��from��0��to��3��
(higher��score��indicates��worse��physical��functioning).��A��validated��Dutch��version��of��the��
HAQ��is��available.15��

The��36�rItem��Short��Form��Health��Survey��

The��SF�r36��is��a��generic��instrument��to��assess��HRQOL��over��the��last��4��weeks.��It��consists��of��
36��questions��in��eight��different��domains:��physical��functioning��(10��items),��role��limitation��
due��to��physical��problems��(4��items),��bodily��pain��(2��items),��general��health��perception��
(5��items),��vitality��(4��items),��social��functioning��(2��items),��role��limitation��due��to��emotional��
problems��(3��items)��and��mental��health��(5��items).16��Items��are��scored��on��a��varying��2�r��to��
6�rpoint��Likert��scale.��The��SF�r36��also��includes��a��single��item��measure��of��health��transition��
or��change.��The��scores��are��summed��per��domain��and��then��transformed��to��a��0�r100��score��
(higher��scores��=��better��health).��The��first��four��domains��can��be��summarized��in��the��
Physical��Component��Summary��(PCS);��the��last��can��be��summarized��into��the��Mental��
Component��Summary��(MCS).17��A��validated��Dutch��version��of��the��SF�r36��is��available.18��

Statistical��analysis��

First,��the��percentages��of��missing��values��per��item��of��the��GIS��were��determined.��Floor��and��
ceiling��effects��were��assessed��for��the��total��subscales��of��the��GIS,��the��HAQ�rDI��and��the��
eight��different��domains��and��summed��scores��of��the��SF�r36��by��calculating��the��percentage��
of��respondents��scoring��minimum��or��maximum��scores��on��each��scale.��Floor��or��ceiling��
effects��were��considered��relevant��when��>15%��of��the��respondents��scored��worst��or��best,��
respectively,��on��each��scale.��Internal��consistency��within��each��subscale��of��the��GIS��was��
tested��using��Cronbach’s� � � r� �and��the��Spearman�rBrown��prophecy��formula��to��adjust��for��a��
10�ritem��scale.��Cronbach’s�� �r� �was��acceptable��when��>0.70��(or��>0.80��when��adjusted��to��a��
10�ritem��scale).19��
The��content��of��the��GAQ2.0��was��evaluated��by��linking��the��GAQ2.0��to��the��ICF��using��the��
updated��ICF��linking��rules��of��Cieza��et��al.20��and��comparing��the��content��with��the��HAQ��and��
SF�r36��(that��were��linked��using��the��same��rules).��Construct��validity��was��assessed��by��
correlating��the��scores��of��the��subscales��of��the��GIS��with��the��eight��categories��of��the��HAQ�r
DI��and��its��total��score��and��with��the��eight��domains��and��summed��scores��(PCS/MCS)��of��the��
SF�r36�� using�� Spearman’s�� correlation.�� Correlations�� <0.29�� were�� considered�� small,��
0.30�r0.49��were��moderate��and��>0.50��were��considered��large.21��
Discriminative��capacity��was��tested��by��determining��the��differences��in��GIS��scores��across��
clinical��characteristics��that��reflect��disease��severity:��(i)��use��of��uric��acid�rlowering��therapy��
(UALT);��(ii)��the��presence��or��absence��and��amount��of��tophi��[0��tophi��(n=82),��1�r3��tophi��
(n=22)��and��>3��tophi��(n=22)];��(iii)��gout��flares��last��year��(yes/no);��(iv)��visual��analogue��scale��
(VAS)��during��a��typical��gout��attack��and��(v)��pain��between��gout��attacks��using��analyses��of��
variance.��In��order��to��improve��the��interpretation��we��repeated��these��analyses��for��the��
generic��measures��HAQ��and��SF�r36��(PCS��and��MCS).��We��hypothesized��that��the��above�r
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mentioned��characteristics��influence��GIS��scores��(e.g.��worse��GIS��scores��in��patients��with��
tophaceous��gout)��for��disease�rspecific��but��not��generic��instruments.��Test�rretest��reliability��
was��assessed��within��a��4�rweek�� interval��between��measurements�� in��a��sample��of��
51��patients��with��stable��disease��using��intraclass��correlation��coefficients��(ICCs).��ICCs��
>0.70��were��considered��acceptable.22��Stable��disease��was��defined��as��self�rreported��stable��
gout��in��the��past��4��weeks.��All��statistical��analyses��were��conducted��using��PASW��Statistics��
19.0��(IBM,��Armonk,��NY,��USA).����

Results��

Clinimetric��validation��

A��total��of��126��patients��[106��(84%)��male,��mean��age��66.6��years��(S.D.��10.4),��range��42�r
89��years,��mean��disease��duration��11.2��years��(S.D.��10.6)]��participated��(53%��of��those��were��
invited),��of��which��60��(48%)��patients��had��tophaceous��gout.��Demographic��and��clinical��
data��are��reported��in��Table��2.1.��
Items��were��missing��in��19��(15%)��GAQ2.0��questionnaires.��Missing��items��were��random,��
although��we��postulated��that��the��gout��impact��(GI)��subscale��well�rbeing��during��attack��had��
the��most��missing��items,��due��to��the��highest��number��of��items��to��be��scored��in��the��
subscale.��
Floor��(extreme��impact/need)��and��ceiling��effects��(no��problem/need)��were��negligible��for��
the��GIS��(floor��effects��ranged��from��0.9��to��5.3%��and��ceiling��effects��ranged��from��0.0��to��
2.6%).��Floor��effects��(high��disability)��were��not��observed��for��the��HAQ�rDI,��while��ceiling��
effects��(no��disability)��were��observed��in��23.1%.��Floor��effects��for��the��SF�r36��were��
observed��for��role��limitation��due��to��emotional��and��physical��problems��in��18.4��and��37.2%��
of��the��patients,��respectively,��while��ceiling��effects��were��also��observed��in��role��limitation��
due��to��emotional��(64%)��and��physical��(35.4%)��role��problems,��but��also��in��the��domain��
social��functioning��(25.6%).��
Internal��consistency��tested��by��Cronbach’s���r��was��sufficient��to��excellent��(�r=0.83�r0.94)��for��
four��of��the��five��GI��scales��(gout��concern��overall,��unmet��gout��treatment��need,��well�rbeing��
during��attack��and��gout��concern��during��attack)��when��adjusted��to��a��10�ritem��scale.��The��
internal��consistency��of��the��GIS��gout��medication��side��effects��was��poor��(�r=0.51).��Data��are��
shown��in��Table��2.2.��
Test�rretest��reliability��analysis��was��assessed��in��a��group��of��51��of��55��(93%)��patients��who��
completed��the��questionnaire��twice��within��a��4�rweek��interval��and��who��reported��their��
gout��had��been��stable��in��the��past��4��weeks��[44��male��(80%),��mean��age��67��years��(S.D.��10.0),��
mean��disease��duration��11.0��years��(S.D.��10.4),��40%��tophaceous��gout].��The��ICCs��were��
sufficient��(ICC��=��0.73�r0.86)��for��all��GISs,��except��for��unmet��gout��treatment��need��
(ICC=0.56)��(Table��2.3),��which��was��only��moderate.��Further��analysis��showed��41��of��51��
patients��scored��equal��or��better��in��the��retest��questionnaire��for��unmet��gout��treatment��
need.��
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Table��2.1�� Demographic��and��clinical��data��of��the��126��patients��included��in��the��validation��study��

Characteristics� � � �
Age,��mean��(S.D.),��years�� 66.6��(10.4)��[42�r89]��
Male��sex,��n��(%)�� 106��(84.1)��
Education,��n��(%)��
������Low��(High��school��or��less)��
������High��(College��or��more)��

��
89��(70.6)��
37��(29.4)��

������Disease��duration,��mean��(S.D.),��years�� 11.2��(10.6)��[0.5�r52]��
������Tophaceous��gout��ever,��yes,��n��(%)�� 60��(47.6)��
Number��of��tophi��at��examination,��n=124��(%)��
������0��
������1�r3��
������4�r9��
������10+��

��
80��(64.5)��
21��(17.0)��
14��(11.2)��
9��(7.3)��

Flares��last��12��months,��n=116��(%)��
������0��
������1�r2��
������3�r5��
������6�r10��
������>10��

��
41(32.5)��
46��(36.5)��
23��(18.2)��
12��(9.6)��
4��(3.2)��

������Uric��acid��lowering��therapy,��yes,��n��(%)�� 86��(68.3)��
������HAQ�rDI,��mean,��(S.D.)��(0�r3)�� 0.6��(0.6)��
SF�r36,��mean��(S.D.)��
������PCS��
������MCS��

��
39.1��(12.0)��
49.9��(12.3)��

Pain����
������Typical��gout��attack,��VAS,��mean��(S.D)��
������Pain��due��to��gout,��between��attacks,��n��(%)��
������������None��of��the��time��
������������A��little��of��the��time��
������������Some��of��the��time��
������������Most��of��the��time��
������������All��of��the��time��

��
8.6��(1.1)��

��
42��(33.3)��
18��(14.3)��
31��(24.6)��
20��(15.9)��
15��(11.9)��

Gout��Impact��Scales,��mean,��(S.D.),��[Range]��
������Gout��concern��overall��
������Gout��medication��side��effects��
������Unmet��gout��treatment��needs��
������Well�rbeing��during��attack��
������Gout��concern��during��attack��

��
53.8��(22.4)��[0�r100]��
45.2��(21.3)��[0�r100]��
48.1��(13.8)��[0�r100]��
45.0��(11.3)��[16�r75]��
44.7��(22.1)��[0�r100]��

��
��
Table��2.2�� Internal��consistency��analysis��for��Gout��Impact��Scales��

Gout��Impact��Scale��(GIS)��(n)�� No.��items�� Cronbach’s��Alpha�� Adjusted��Alpha��to��10�ritem��scale*��

Gout��concern��overall��(116)�� 4�� 0.86�� 0.94��
Gout��medication��side��effects��(114)�� 2�� 0.17�� 0.51��
Unmet��gout��treatment��need��(111)�� 3�� 0.60�� 0.83��
Well�rbeing��during��attack��(107)�� 11�� 0.90�� ** ��
Gout��concern��during��attack��(116)�� 4�� 0.72�� 0.86��

*Adjusted��to��10�ritem��scale��using��Spearman�rBrown��Prophecy��formula.��** ��Not��calculated����

��
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Table��2.3�� Test�rretest��reliability��(n=51)��of��the��Gout��Impact��Scales����

Gout��Impact��Scale��(GIS)���� ICC�� 95%��CI�� Significance��
Gout��concern��overall���� 0.82�� 0.70�r0.90�� p<0.001��
Gout��medication��side��effects���� 0.81�� 0.67�r0.89�� p<0.001��
Unmet��gout��treatment��need���� 0.56�� 0.25�r0.74�� p<0.001��
Well�rbeing��during��attack���� 0.86�� 0.74�r0.92�� p<0.001��
Gout��concern��during��attack���� 0.73�� 0.53�r0.84�� p<0.001��

��
��
Content��validity,��assessed��by��linking��the��constructs��within��the��items��of��the��GAQ2.0��to��
the��categories��of��the��ICF��classification��(mapping)��identified��34��constructs��across��the��
31��items��of��the��GAQ��(see��Supplementary��material,��Appendix��B)��that��were��linked��to��
12��ICF��categories,��while��4��constructs��could��either��not��be��linked��[health��condition��
(number��of��gout��attacks,��other��health��conditions)��or��could��not��be��specified��(overall��
physical��health,��overall��mental��health,��quality��of��life)].��Of��these,��four��ICF��categories��
addressed�� the��component��body�� functions,��seven�� ICF��categories�� the��component��
activities��and��participation��and��one��category��environmental��factors.��A��relatively��high��
number��of��constructs�� (n=9)�� referred�� to��emotional�� functions��(b152)�� that��usually��
addressed��the��direct��consequence��of��gout��but��could��also��relate��to��emotions��concerning��
activities��[I��fear��(b152)��that��I��cannot��continue��my��hobbies��(d920)].��When��comparing��the��
content��of��the��SF�r36��and��HAQ��it��is��clear��that��the��GAQ��addresses��no��specific��limitations��
in��arm��use��or��mobility,��does��not��address��vitality��and��has��less��emphasis��on��activities��and��
more��emphasis��on��emotional��functions.��
Construct��validity��(Table��2.4)��showed��that��gout��concern��overall��and��gout��concern��during��
attack��showed��moderately��positive��correlations��with��the��HAQ�rDI��(r=0.37��and��0.32,��
respectively)��and��moderately��negative��associations��with��the��PCS��and��MCS,��respectively��
(r=�r0.37).�� In�� addition,�� the�� GI�� subscale�� gout�� medication�� side�� effects�� correlated��
moderately��with��the��MCS��(r=�r0.34).��For��all��other��subscales,��correlations��were��low.��
The��discriminative��validity��(Table��2.5)��of��the��GI��subscales��could��not��support��the��
hypothesis��that��patients��with��tophaceous��gout,��with��more��tophi,��with��more��pain��during��
an��attack��or��on��UALT��scored��worse��on��any��GIS.��Importantly,��generic��measures��(SF�r36��
and��HAQ�rDI)��were��unable��to��discriminate��across��these��measures.��On��the��other��hand,��
and��as��expected,��patients��with��gout��flares��last��year��and��patients��with��more��pain��
between��gout��attacks��had��significantly��more��gout��concerns��overall��and��tended��to��have��
more��unmet��gout��treatment��needs��and��reported��worse��physical��HRQOL��as��measured��by��
the��SF�r36.��
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Table��2.4�� Construct��validity��Pearson��correlations��Gout��Impact��Scales��with��HAQ�rscores,��HAQ�rDI��and��SF�r36��

�� Gout��Concern��
Overall��

Gout��Medication��
Side��Effects��

Unmet��Gout��
Treatment��Needs��

Well�rbeing��
during��attack��

Gout��Concern��
during��attack��

HAQ�� � � � � � � � � � �
������Dressing� � � �0.39**� � � � � �0.29**� � � � � �0.15� � � � � �0.25*� � � � � �0.28**��
������Rising� � � �0.37**� � � � � �0.21*� � � � � �0.19*� � � � � �0.10� � � � � �0.30**��
������Eating� � � �0.19*� � � � � �0.16� � � � � �0.21*� � � � � �0.16� � � � � �0.22*��
������Walking� � � �0.32**� � � � � �0.24*� � � � � �0.06� � � � � �0.14� � � � � �0.27**��
������Hygiene� � � �0.24*� � � � � �0.10� � � � � �0.07� � � � � �0.13� � � � � �0.21*��
������Reaching� � � �0.26**� � � � � �0.23*� � � � � �0.06� � � � � �0.13� � � � � �0.21*��
������Gripping� � � �0.16� � � � � �0.08� � � � � �0.13� � � � � �0.12� � � � � �0.21*��
������Activity� � � �0.30**� � � � � �0.15� � � � � �0.13� � � � � �0.09� � � � � �0.19*��
������HAQ�rDI� � � �0.37**� � � � � �0.25**� � � � � �0.16� � � � � �0.19� � � � � �0.32**��
SF�r36� � � � � � � � � � � �
������Physical��Function� � � � � r0.34**� � � � � r0.27**� � � � � r0.13� � � � � r0.22*� � � � � r0.29**��
������Role��Physical� � � � � r0.28**� � � � � r0.14� � � � � r0.01� � � � � r0.01� � � � � r0.28**��
������Bodily��Pain� � � � � r0.53**� � � � � r0.31**� � � � � r0.29**� � � � � r0.02� � � � � r0.42**��
������General��Health� � � � � r0.43**� � � � � r0.37**� � � � � r0.23*� � � � � r0.03� � � � � r0.27��
������Vitality� � � � � r0.44**� � � � � r0.32**� � � � � r0.19� � � � � r0.04� � � � � r0.39**��
������Social��Function� � � � � r0.40**� � � � � r0.32**� � � � � r0.24*� � � � � r0.11� � � � � r0.32**��
������Role��Emotion� � � � � r0.19*� � � � � r0.27**� � � � � �0.00� � � � � �0.08� � � � � r0.30**��
������Mental��Health� � � � � r0.30**� � � � � r0.31**� � � � � r0.23*� � � � � r0.12� � � � � r0.42**��
������Physical��Summary� � � � � r0.37**� � � � � r0.21*� � � � � r0.21*� � � � � r0.09� � � � � r0.26**��
������Mental��Summary� � � � � r0.23*� � � � � r0.34**� � � � � r0.10� � � � � �0.01� � � � � r0.37**��

* ��p<0.05;��** ��p<0.01��
��
��
Table��2.5�� Discrimination��of��Gout��Impact��Scales��across��clinical��measures����

�� Uric��Acid��Lowering��
Therapy��(Y/N)��

Tophi��(n)��
0,��1�r3,��>3��

Flares��last��
year��(Y/N)��

Pain,��gout��
attack��(VAS)��

Pain��between��
attacks��(VAS)��

�� F�� p�� F�� p�� F�� p�� F�� p�� F�� p��
GIS� � � � � � � � � � � � � � � � � � � � � �
������GCO�� 1.760�� 0.177�� 0.453�� 0.637�� 10.873�� 0.001�� 1.061�� 0.386�� 3.692�� 0.007��
������GMSE�� 0.086�� 0.917�� 0.549�� 0.579� � � �� �3.422�� 0.067�� 1.157�� 0.335�� 2.014�� 0.097��
������UGTN�� 0.677�� 0.510�� 0.021�� 0.980� � � �� �3.400�� 0.068�� 0.156�� 0.978�� 2.446�� 0.051��
������WBDA�� 0.562�� 0.572�� 0.516�� 0.598� � � �� �0.083�� 0.774�� 0.817�� 0.540�� 0.156�� 0.960��
������GCDA�� 2.023�� 0.137�� 0.462�� 0.630� � � �� �1.123�� 0.292�� 0.790�� 0.559�� 1.659�� 0.165��
Generic���� �� �� �� �� �� �� �� �� �� ��
������SF�r36��PCS�� 2.241�� 0.142�� 0.741�� 0.479� � � �� �0.436�� 0.510�� 1.165�� 0.332�� 2.395�� 0.055��
������SF�r36��MCS�� 0.002�� 0.961�� 0.222�� 0.802� � � �� �0.183�� 0.670�� 0.420�� 0.834�� 0.168�� 0.954��
������HAQ�rDI�� 0.291�� 0.591�� 1.376�� 0.257� � � �� �0.071�� 0.790�� 0.695�� 0.628�� 1.768�� 0.147��
��

Discussion��

The��present��study��shows��that��the��Dutch��version��of��the��GAQ2.0��has��aspects��of��validity��
that��make��it��worthwhile��for��further��consideration��as��a��disease�rspecific��instrument��to��
assess��HRQOL��in��patients��with��gout.��
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Translation��of��the��English��version��was��performed��following��standard��and��internationally��
validated�� procedures�� and�� no�� cultural�� adaptations�� were�� needed.11,12�� In�� further��
clinimetric��testing��an��important��advantage��over��the��commonly��used��generic��measures��
in��gout,��namely��the��lower��frequency��of��either��ceiling��or��floor��effects��when��compared��
with��the��HAQ��or��SF�r36,��was��found.��This��is��important��because��floor��and��ceiling��effects��
tend��to��reduce��responsiveness.��The��higher��ceiling��effects��in��the��HAQ��and��SF�r36��as��found��
in��gout��are��similar��to��those��reported��in��the��literature.14,23,24��
The��internal��consistency��of��the��different��subscales��was��considered��sufficient��for��all��GISs��
after��adjusting��for��the��number��of��items,��except��for��the��two�rquestion��subscale��(probably��
explaining��the��lower��Cronbach’s� � � r)��gout��medication��side��effects.��Compared��with��the��
internal��consistency��in��the��validation��study��of��the��English��GAQ2.0,��Cronbach’s� � � r� �were��
slightly��lower,��but��still��acceptable��(>0.80��in��the��adjusted��analyses).��
Four�rweek��test�rretest��reliability��was��sufficient��in��all��gout��impact��subscales��except��for��
the��unmet��gout��treatment��need,��which��was��only��moderate,��in��contrast��to��the��original��
validation��study.��Construct��validity��of��all��GI��subscales��showed��overall��low��correlations��
with��the��HAQ.��Only��the��gout��concern��(overall��and��during��attack)��GI��subscale��had��
moderate��correlations��with��the��HAQ�rDI��(several��subscales)��and��the��mental��and��physical��
component��scores��of��the��SF�r36.��
As�� such,�� the��overall�� disappointing��correlations��are��not�� surprising,�� since�� several��
subscales��of��the��GIS��address��concerns��with��disease��while��the��SF�r36��and��HAQ�rDI��address��
impairments/limitations.��In��other��words,��the��GIS��reflects��other��aspects��of��health.��
This��interpretation��is��further��supported��by��content��comparison��using��the��ICF,��which��
revealed��the��GIS��has��a��stronger��emphasis��on��emotional��functions��and��less��on��limitations��
in��functioning��(fine��hand��function,��mobility)��or��physical��activities��compared��with��the��
HAQ��and��SF�r36.��It��was��interesting��to��notice��that��the��GI��subscales��tended��to��discriminate��
only��between��patients��with��and��without��flares��and��to��a��lesser��extent��with��different��
levels��of��pain��between��attacks.��Chronic��pain��and��the��number��of��flares��likely��reflect��a��
worse��impact,��as��was��also��found��by��Hirsch��et��al.10��In��this��regard��it��was��surprising��the��GI��
subscales��did��not��discriminate��between��patients��with��or��without��tophi,��nor��the��number��
of��tophi.��In��this��respect,��the��GI��subscales��were��not��better��or��worse��than��generic��
measures��of��HRQOL��such��as��the��HAQ��and��SF�r36.��Apparently��neither��the��simple��
presence��nor��the��number��of��tophi��affects��patients’��HRQOL��in��our��study.��This��is��in��line��
with��a��recent��systematic��review��by��Chandratre��et��al.25��on��HRQOL��in��gout,��who��
concluded��the��relationship��between��tophi��and��HRQOL��was��not��robust,��reporting��
variable��effects��(worsening��vs.��no��effects)��of��tophi��on��HRQOL.��
Limitations��of��this��study��were��a��relatively��small��sample��size��recruited��in��a��university��
rheumatologic��clinic,��which��has��resulted��in��a��sample��with��a��high��number��of��patients��
with��tophaceous��gout��and��on��ULT,��limiting��its��generalizability��to��patients��with��less��
severe��disease.��The��influence��of��selection��bias��on��GAQ2.0��validity��is��difficult��to��predict.��
As��our��study��covers��the��full��spectrum��of��disease,��the��slight��over��presentation��of��worse��
disease��will��probably��have��no��important��influence��on��the��clinimetric��properties.��
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The��sample��size��likely��accounts��for��the��slightly��lower��Cronbach’s� � � r� �and��ICCs��as��
compared��with��the��original��validation��study.��Although��we��used��the��Consensus�rBased��
Standards��for��the��Selection��of��Health��Measurement��Instruments��(COSMIN)��criteria,��we��
were��unable��to��assess��all��aspects��that��are��relevant��in��developing��and��validating��a��PRO.��
In��particular,��we��were��unable��to��assess��minimal��important��change��(MIC),��minimal��
important��difference��(MID)��or��patient��acceptable��symptom��state.��Within��the��COSMIN��
criteria,��however,��no��consensus��on��standards��for��assessing��MIC��or��MID��could��be��
reached.26��Furthermore,��there��is��large��variation��in��the��interpretation��of��these��aspects��in��
the��literature.27��MIDs��of��the��GIS��were��assessed��earlier��by��Khanna��et��al.,28��showing��
differences��were��significantly��important��when��differing��between��5��and��8��points��per��
scale.��
To��the��best��of��our��knowledge,��the��GAQ2.0��is��the��only��disease�rspecific��PRO��assessing��the��
impact��of��gout��on��functioning��and��health.��PROs��are��becoming��increasingly��important��in��
outcome��research,��because��not��every��aspect��of��disease��can��be��measured��using��
biomedical�� findings.�� This�� is�� clearly�� applicable�� to�� gout,�� with�� its�� heterogeneous��
manifestations��(from��asymptomatic��hyperuricaemia��to��chronic��tophaceous��gout).��This��
highlights��the��need��for��a��disease�rspecific��instrument��to��understand��the��impact��of��gout.��
In��clinical��care��the��GAQ2.0��(and��more��specifically��the��GIS)��could��serve��as��a��screening��
tool��to��identify��to��what��extent��(and��on��which��subscale)��patients��experience��the��impact��
of��gout.��Also,��as��physicians��and��patients��have��different��views��on��disease��severity��and��
needs,��application��of��the��GIS��in��clinical��practice��might��help��to��adjust��the��choice��of��
pharmacological��and��non�rpharmacological��interventions��to��the��patients’��needs,��which��
in�� turn�� could�� also�� improve�� adherence�� as�� well�� as�� overall�� health�� outcome�� and��
well�rbeing.29��Ultimately,��it��may��have��an��effect��on��health��care��resource��utilization��and��
costs.��Having��said��this,��the��issue��of��interpretability��of��the��GAQ2.0,��as��for��any��PRO,��in��
clinical��practice��and��its��final��impact��on��health��and��resource��utilization��needs��further��
exploration.30��In��conclusion,��the��Dutch��GAQ2.0��is��a��gout�rspecific��PRO��instrument��that��
measures��HRQOL.��The��GAQ2.0��seems��to��measure��different��aspects��of��health��than��
generic��instruments,��such��as��the��HAQ�rDI��and��SF�r36.��It��is��therefore��promising��to��further��
explore��its��predictive��value��with��regard��to��long�rterm��health��outcomes.��Our��study��
contributes��to��the��further��development��and��testing��of��the��GAQ2.0��as��a��promising��gap�r
filling��instrument��to��measure��HRQOL.��
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Supplementary��material��

Appendix��A:��Dutch��version��of��the��Gout��Assessment��Questionnaire��GAQ2.0��

Vragenlijst��over��beoordeling��van��jicht��–��de��impact��van��jicht��(versie��2.0)��
Beantwoord��alstublieft��elke��vraag.��Lees��elke��vraag��zorgvuldig��door��en��kies��het��
antwoord��dat��het��beste��bij��u��past.��U��kunt��de��vragen��beantwoorden��door��de��cirkel��in��te��
vullen��naast��het��antwoord��van��uw��keuze.��
��
Sommige��vragen��in��deze��vragenlijst��gaan��over��uw��jicht��in��het��algemeen��en��andere��
vragen��gaan��alleen��over��de��keren��dat��uw��gewrichten��pijnlijk��of��gezwollen��zijn��vanwege��
de��jicht.��In��deze��vragenlijst��worden��twee��belangrijke��begrippen��gebruikt:��
��
Jichtaanval��=��de��tijd��dat��u��pijnlijke����of��gezwollen��gewrichten��hebt��door��jicht.��Wanneer��
een��vraag��gaat��over��een��jichtaanval,��denk��dan��alleen��aan��hoe��het��voor��u��is��is��als��u��
pijnlijke��of��gezwollen��gewrichten��heeft��door��de��jicht.��
��
Jicht��in��het��geheel��=��keren��dat��u��een��jichtaanval��hebt��EN��de��tijd��tussen��de��aanvallen��
wanneer��uw��gewrichten��niet��pijnlijk��of��gezwollen��zijn��door��de��jicht.��
��
OVER��HOE��JICHT��UW��DAGELIJKS��LEVEN��IN��HET��GEHEEL��BEÏNVLOEDT��
1.�� Geef��aan��in��hoeverre��u��het��eens��of��oneens��bent��met��elk��van��onderstaande��

uitspraken.��(Markeer��bij��elke��uitspraak��één��antwoord)��
� � � � Sterk��mee��

eens��
Mee��
eens��

Ik��weet��het��
niet��zeker��

Mee��
oneens��

Sterk��mee��
oneens��

a.�� Ik��maak��me��zorgen��dat��ik��binnen��het��komend��jaar��
een��jichtaanval��krijg.��

�Ñ�� �Ñ�� �Ñ�� �Ñ�� �Ñ��

b.�� Ik��ben��bang��dat��mijn��jicht��in��de��loop��van��de��tijd��
erger��wordt.��

�Ñ�� �Ñ�� �Ñ�� �Ñ�� �Ñ��

c.�� Ik��ben��bang��dat��mijn��jicht��mijn��toekomstige��
activiteiten��zal��hinderen.��

�Ñ�� �Ñ�� �Ñ�� �Ñ�� �Ñ��

d.�� Ik��maak��me��zorgen��dat��ik��door��mijn��jicht��niet��van��
vrijetijdsactiviteiten��kan��blijven��genieten��

�Ñ�� �Ñ�� �Ñ�� �Ñ�� �Ñ��

e.�� Ik��heb��last��van��bijwerkingen��van��mijn��medicatie��
tegen��jicht.��

�Ñ�� �Ñ�� �Ñ�� �Ñ�� �Ñ��

f.�� Ik��ben��kwaad��als��ik��een��jichtaanval��heb.� � � Ñ� � � Ñ� � � Ñ� � � Ñ� � � Ñ� �
g.�� Het��is��moeilijk��om��evenementen��of��activiteiten��

vooruit��te��plannen��omdat��ik��een��jichtaanval��kan��
krijgen.��

�Ñ�� �Ñ�� �Ñ�� �Ñ�� �Ñ��

h.�� Ik��voel��me��depressief��als��ik��een��jichtaanval��heb.� � � Ñ� � � Ñ� � � Ñ� � � Ñ� � � Ñ� �
i.�� Met��mijn��huidige��medicatie��kan��een��jichtaanval��

(als��ik��die��heb)��effectief��worden��behandeld.��
�Ñ�� �Ñ�� �Ñ�� �Ñ�� �Ñ��

j.�� Ik��mis��geplande��of��belangrijke��activiteiten��wanneer��
ik��een��jichtaanval��heb.��

�Ñ�� �Ñ�� �Ñ�� �Ñ�� �Ñ��

k.�� Ik��maak��me��zorgen��over��de��langetermijneffecten��
van��jichtmedicatie.��

�Ñ�� �Ñ�� �Ñ�� �Ñ�� �Ñ��

l.�� Mijn��huidige��medicatie��werkt��niet��goed��wat��
betreft��het��voorkómen��van��jichtaanvallen.��

�Ñ�� �Ñ�� �Ñ�� �Ñ�� �Ñ��

m.��Ik��heb��mijn��jicht��onder��controle.� � � Ñ� � � Ñ� � � Ñ� � � Ñ� � � Ñ� �
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2.�� Heeft��u��de��afgelopen��4��weken��een��jichtaanval��gehad?��(Geef��één��antwoord)��
��

�Ñ��Ja.��
�Ñ��Nee� � � �
Indien��het��antwoord��‘nee’��is,��wanner��had��u��voor��het��laatst��een��jichtaanval?����

� � � � � � � � � � � �
� � � � � �
3.�� Tijdens��uw��laatste��jichtaanval,��hoe��lang��ervaarde��u��het��volgende?��(Markeer��bij��

elke��uitspraak��één��antwoord)��
��

� � � �
��

De��hele��
tijd��

(100%)��

Meestal�� Een��deel��
van��de��tijd��

(50%)��

Een��klein��
deel��van��
de��tijd��

Nooit��
(0%)��

a.�� Werk��verzuimen��vanwege��uw��
jichtklachten?��

�Ñ�� �Ñ�� �Ñ�� �Ñ�� �Ñ��

b.�� Moeite��met��werken��vanwege��uw��
jichtklachten?��

�Ñ�� �Ñ�� �Ñ�� �Ñ�� �Ñ��

c.�� Moeite��met��hobby's��of��sociale��
activiteiten��vanwege��uw��jichtklachten?��

�Ñ�� �Ñ�� �Ñ�� �Ñ�� �Ñ��

d.�� Moeite��met��zelfzorgactiviteiten��zoals��
maaltijden,��wassen��of��uzelf��aankleden��
vanwege��uw��jichtklachten?��

�Ñ�� �Ñ�� �Ñ�� �Ñ�� �Ñ��

��
��
4.�� Tijdens��uw��laatste��jichtaanval,��hoeveel��hinderden��uw��klachten��onderstaande��

zaken?��(Markeer��bij��elke��uitspraak��één��antwoord)��
��
� � � �

��
Helemaal��niet�� Een��beetje�� Matig�� Nogal�� Uitermate��

a.�� Uw��stemming?� � � Ñ� � � Ñ� � � Ñ� � � Ñ� � � Ñ� �
b.�� Uw��mobiliteit?� � � Ñ� � � Ñ� � � Ñ� � � Ñ� � � Ñ� �
c.�� Uw��slaap?� � � Ñ� � � Ñ� � � Ñ� � � Ñ� � � Ñ� �
d.�� Uw�� normale�� werk?��

(zowel��werk��buitenshuis��als��het��
huishouden)��

�Ñ�� �Ñ�� �Ñ�� �Ñ�� �Ñ��

e.�� Uw��vrijetijdsbesteding?� � � Ñ� � � Ñ� � � Ñ� � � Ñ� � � Ñ� �
f.�� Genieten��van��uw��leven?� � � Ñ� � � Ñ� � � Ñ� � � Ñ� � � Ñ� �
g.�� Uw��vermogen��om��te��doen��wat��u��wilt?� � � Ñ� � � Ñ� � � Ñ� � � Ñ� � � Ñ� �

��
5.�� Hoe��zou��u��vanwege��de��jicht��uw��lichamelijke��gezondheid��in��de��afgelopen��4��weken��

beoordelen?��
��

Heel��slecht�� Slecht�� Matig�� Goed�� Heel��goed�� Uitstekend��
�Ñ�� �Ñ�� �Ñ�� �Ñ�� �Ñ�� �Ñ��

��
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6.�� Hoe��zou��u��vanwege��de��jicht��uw��kwaliteit ��van��leven��in��de��afgelopen��4��weken��
beoordelen?��

��
Heel��slecht�� Slecht�� Matig�� Goed�� Heel��goed�� Uitstekend��

�Ñ�� �Ñ�� �Ñ�� �Ñ�� �Ñ�� �Ñ��
��
7.�� Hoe��zou��u��vanwege��de��jicht��uw��geestelijke��gezondheid��in��de��afgelopen��4��weken��

beoordelen?��
��

Heel��slecht�� Slecht�� Matig�� Goed�� Heel��goed�� Uitstekend��
�Ñ�� �Ñ�� �Ñ�� �Ñ�� �Ñ�� �Ñ��

��
8.�� Hoe��zou��u��vanwege��de��jicht��uw��pijn��in��de��afgelopen��4��weken��beoordelen?��
��

Heel��slecht�� Slecht�� Matig�� Goed�� Heel��goed�� Uitstekend��
�Ñ�� �Ñ�� �Ñ�� �Ñ�� �Ñ�� �Ñ��

��
9.�� Als��u��denkt��aan��alle��manieren��waarop��jicht��invloed��op��u��heeft��omcirkel��dan��het��

cijfer��op��de��schaal��dat��het��beste��past��bij��hoe��goed��het��in��de��afgelopen��4��weken��met��
u��ging.��

��
Geen��

ziekteactiviteit��
��
1��

��
2��

��
3��

��
4��

��
5��

��
6��

��
7��

��
8��

��
9��

��
10��

Ernstige��
ziekteactiviteit��

��
10.��Omcirkel��het��cijfer��op��de��schaal��dat��de��ernst��van��de��pijn��aangeeft��die��u��in��de��

afgelopen��4��weken��heeft��ervaren.��
��

Geen��pijn� � � �

1��

��

2��

��

3��

��

4��

��

5��

��

6��

��

7��

��

8��

��

9��

��

10��

Ernstige��pijn��

��
Hartelijk��dank��voor��uw��tijd ��en��uw��antwoorden��

��
��
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Appendix��B:��Items��of��the��core��set��acute��arthritis,��HAQ,��SF�r36��and��GAQ2.0��with��the��
corresponding��international��classification��of��functioning,��disability��and��health��(ICF)��
categories��

ICF�rcode�� body��functions�� HAQ�� SF�r36�� GAQ��2.0��
Chapter:����Mental��functions� � � � � � � � � �
b1300�� Energy��level� � � �4� � � �
b134�� Sleep��functions� � � � � �1��
b152�� Emotional��functions� � � �7�� 15��
b1529�� Emotional��functions,��unspecified� � � �1� � � �
Chapter:��Sensory��functions��
and��pain��

� � � � � � � �

b280�� Sensation��of��pain�� 1�� 2�� 2��
Chapter:��
Neuromusculosceletal��and��
movement�rrelated��
functions��

� � � � � � � �

b710�� Mobility��of��joint��functions� � � � � �1��
Chapter:��General��tasks��and��
demands��

� � � � � � � �

d210�� Undertaking��a��single��task� � � � � �2��
d220�� Undertaking��multiple��tasks� � � � � �2��
d230�� Carrying��out��daily��routine� � � �2� � � �
d240���� Handling��stress��and��other��psychological��demands� � � � � �1��
Chapter:��Mobility� � � � � � � � � �
d4100�� Lying��down�� 1� � � � � �
d4102�� Kneeling� � � �1� � � �
d4104�� Standing�� 2� � � � � �
d4105�� Bending�� 1�� 1� � � �
d429�� Changing��and��maintaining��body��position,�� 1� � � � � �
d430�� Lifting��and��carrying��objects� � � �1� � � �
d4300�� Lifting���� 1� � � � � �
d4305�� Putting��down��objects�� 1� � � � � �
d4309�� Lifting��and��carrying,��unspecified� � � �1� � � �
d4400�� Picking��up�� 1� � � � � �
d4401�� Grasping�� 1� � � � � �
d4402�� Manipulating�� 1� � � � � �
d4403�� Releasing�� 1� � � � � �
d4452�� Reaching�� 1� � � � � �
d4453�� Turning��or��twisting��the��hands��or��arms�� 1� � � � � �
d4458�� Hand��and��arm��use,��other��specified�� 2� � � � � �
d4459�� Hand��and��arm��use,��unspecified� � � �1� � � �
d450�� Walking�� 1� � � � � �
d4500�� Walking��short��distances� � � �1� � � �
d4501�� Walking��long��distances� � � �1� � � �
d4502�� Walking��on��different��surfaces�� 1� � � � � �
d4551�� Climbing�� 1�� 2� � � �
d4559�� Moving��around,��unspecified� � � �1� � � �
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��
ICF�rcode�� body��functions�� HAQ�� SF�r36�� GAQ��2.0��
Chapter:��Self�rcare� � � � � � � �1��
d5100�� Washing��bodyparts�� 1� � � � � �
d5101�� Washing��whole��body�� 1�� 1� � � �
d5202�� Caring��for��hair�� 1� � � � � �
d5308�� Toileting,��other��specified�� 1� � � � � �
d540�� Dressing�� 2�� 1� � � �
d5402�� Putting��on��footwear�� 1� � � � � �
d550�� Eating�� 2� � � � � �
d560�� Drinking� � � � � � � �
Chapter:��Domestic��life� � � � � � � � � �
d6209�� Acquisition��of��goods��and��services,��unspecified�� 2� � � � � �
d6408�� Doing��housework,��other��specified�� 1� � � �1*��
d6409�� Doing��housework,��unspecified� � � �1� � � �
d649�� Household��tasks,��other��specified��and��unspecified� � � �1� � � �
d699�� Domestic��life,��unspecified�� 1� � � � � �
Chapter:��Marjor��life��areas� � � � � � � � � �
d850�� Remunerative��employment� � � �1�� 3*��
d859�� Work��and��employment,��other��

specified+unspecified��
�� 2� � � �

d920�� Recreation��and��leisure� � � � � �2��
d9205�� Socialising� � � �2� � � �
d9209�� Recreation��and��leisure,��unspecified� � � �2� � � �
Chapter:��Products��and��
technology��

� � � � � � � �

Environmental��factors���� ���� �� �� ��
e110���� Products��or��substances��for��personal��consumption� � � � � �3��
e1151�� Assistive��products��and��technology��for��personal��use��

in��daily��living��
6� � � � � �

e1201�� Assistive��products��and��technology��for��personal��
indoor��and��outdoor��mobility��and��transportation��

4� � � � � �

Chapter:��Support��and��
relationships��

� � � � � � � �

e3�� Support��and��relationships�� 2� � � � � �
Other:� � � � � � � � � �
hc�� (number��of��gout��attacks)� � � � � �1��
nc�� (overall��mental��health)� � � � � �1��
nc�� (overall��physical��health)� � � � � �1��
pf�� (overall��quality��of��life)� � � � � �1��
�� � � � � � � � �
�� hc:��health��condition;����nc=not��covered;��pf=��personal��

factor.��
� � � � � �

�� * ��1��item��adressed��paid��as��unpaid��work���� � � � � � �
��
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����

Chapter��3��
 

Content��and��construct��validity��of��the��Rheumatic��

Diseases��Comorbidity��Index��in��patients��with��gout��

��
��
��
��
��
��
��
��
Bart��Spaetgens,��José��M.��A.��Wijnands,��Caroline��van��Durme,��Annelies��Boonen��

Rheumatology��2015;54:1659�r1663��
��
��
��
��
��
��
��
��

��
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Abstract��

Objectives��
Gout��has��been��associated��with��a��large��number��of��comorbidities.��As��yet,��no��comorbidity��measure��
has��been��validated��for��use��in��clinical��studies��in��gout.��This��study��aims��to��evaluate��the��content��and��
construct��validity��of��the��Rheumatic��Diseases��Comorbidity��Index��(RDCI)��and��a��gout�rspecifically��
modified��RDCI��(mRDCI)��in��patients��with��gout.��
��
Methods��
In��a��cross�rsectional��sample��of��122��patients��with��gout,��data��on��comorbidities��were��obtained��
during��an��interview,��chart��review��and��clinical��examination.��The��data��were��used��to��compute��the��
RDCI/mRDCI,��a��simple��comorbidity��count,�� the��Charlson��Comorbidity�� Index�� (CCI)��and�� the��
Functional��Comorbidity��Index��(FCI).��Content��and��construct��validity��was��explored��by��assessing��
Spearman��correlations��between��the��two��RDCI��versions��and��between��RDCI/mRDCI��and��the��other��
comorbidity��indices,��as��well��as��demographic��and��clinical��outcomes.��In��addition,��we��assessed��the��
independent��association��between��the��RDCI/mRDCI��and��physical��functioning��(HAQ��disability��
index),��physical��health��(36�rItem��Short��Form��Health��Survey)��and��direct��healthcare��and��non�r
healthcare��costs��using��multivariable��regression��analyses.��
��
Results��
The��correlation��between��the��RDCI��and��mRDCI��was��0.86.��Correlations��between��the��RDCI/mRDCI��
and��simple��comorbidity��count,��CCI��or��FCI��varied��between��0.72��and��0.88.��Correlations��with��generic��
and��gout�rspecific��health��outcomes��were��moderate��and��weak,��respectively,��with��slightly��better��
results��for��the��mRDCI.��Multivariable��analyses��showed��that��both��the��RDCI��and��mRDCI��contributed��
to��the��variation��in��physical��functioning,��physical��health��and��direct��healthcare��and��non�rhealthcare��
costs.��
��
Conclusion��
Both��the��RDCI��and��mRDCI��have��appropriate��content��and��construct��validity��to��evaluate��the��
influence��of��comorbidity��on��outcome��in��patients��with��gout.��
��
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Introduction����

Gout��is��a��chronic��rheumatic��disease��that��causes��joint��inflammation,��joint��destruction��
and��physical��disability��as��a��result��of��deposition��of��uric��acid��crystals��(tophi)��in��the��joints��
and��other��tissues.��It��is��suggested��that��the��prevalence��of��gout��is��increasing,��which��is��
partly�� attributable�� to�� the�� epidemic�� of�� obesity.1,2�� Epidemiological�� studies�� have��
repeatedly��shown��that��gout��is��associated��with��several��coexisting��diseases,��including��
cardiovascular��disease,��hypertension,��hypercholesterolaemia,��chronic��kidney��disease��
and��diabetes.3�r5��It��remains��unclear��to��what��extent��hyperuricaemia��or��gout��itself��
contributes��to��the��development��of��these��diseases��or��whether��gout��and��its��coexisting��
diseases��are��caused��by��a��common��pathophysiological��pathway.��Further,��patients��with��
gout��may��suffer��from��comorbidities��that��are��more��common��in��the��older��population��
[e.g.��cancer,��chronic��obstructive��pulmonary��disease��(COPD),��depression],��and��probably��
not��related��to��the��pathophysiology��of��gout.��
Gout,��its��coexistent��diseases��and��the��comorbidities��that��occur��by��chance��have��been��
shown��to��have��an��impact��on��health�rrelated��quality��of��life��(HRQOL),��physical��functioning,��
costs�� and�� even�� mortality.6�r8�� However,�� it�� is�� unclear�� whether�� gout�� itself�� or�� its��
comorbidities��contribute��most��to��these��outcomes.��Therefore��it��is��relevant��to��measure��
comorbid��conditions��and��adjust��for��them,��whenever��appropriate,��in��clinical��research.��
To��our��knowledge,��no��instrument��to��measure��comorbidity��has��been��validated��in��gout.��
The��Rheumatic��Diseases��Comorbidity��Index��(RDCI)��was��developed��initially��by��Michaud��
and��Wolfe9��as��a��self�rreport��instrument��among��patients��with��rheumatoid��arthritis��(RA)��to��
assess��the��influence��of��comorbidity��on��HRQOL,��functional��disability��and��medical��costs.��
The��proposed��comorbidity��index��can��be��calculated��by��scoring��11��weighted��comorbid��
conditions.��Recently,�� the��RDCI��was�� further��validated��and�� the�� results��supported��
calculation��of��the��comorbidity��index��based��on��administrative��data.10��
The��purpose��of��the��present��study��was��to��assess��the��content��and��construct��validity11��of��
the��RDCI.��As��the��RDCI��was��not��developed��for��gout,��some��comorbidities��such��as��kidney��
disease��and��obesity,��which��are��prevalent��in��gout��but��not��included��in��the��RDCI,��might��be��
additionally��relevant��with��regard��to��functional��and��economic��outcomes.��Therefore,��a��
modification��including��coexisting��diseases��prevalent��in��gout��was��developed��(mRDCI).��
Next,��we��assessed��the��association��of��the��RDCI/mRDCI��with��three��commonly��used��
comorbidity��indices��[Charlson��Comorbidity��Index��(CCI),12��the��Functional��Comorbidity��
Index��(FCI)13��and��a��simple��comorbidity��count��(COUNT)]��and��compared��the��influence��of��
the��RDCI/mRDCI��on��physical��functioning,��physical��HRQOL��and��direct��healthcare��and��
non�rhealthcare��costs.��
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Methods��

Patients��

The��present��study��uses��data��from��a��cross�rsectional��study��(n=126)��of��gout��patients��who��
were��registered��in��the��outpatient��rheumatology��clinic��and��agreed��to��participate.��The��
principles��of��the��Declaration��of��Helsinki��were��followed��and��the��study��was��approved��by��
the��ethics��committee��of��the��Maastricht��University��Medical��Centre.��All��participating��
patients��provided��signed��informed��consent.��

Data��collection��

During��the��study��visit,��patients��completed��an��interview��and��underwent��a��clinical��
examination��in��order��to��obtain��demographic��data��(age,��sex,��education)��and��gout�r
specific��characteristics��[disease��duration,��number��of��gout��flares��last��year,��use��of��uric��
acid�� lowering��drugs,��BMI,��presence��of��tophi��(yes/no)].��In��addition,��the��patients��
completed��a��series��of��questionnaires��to��assess��different��aspects��of��health.��Generic��
physical��function��was��assessed��using��the��Dutch��version��of��the��HAQ.14��The��HAQ��consists��
of��20��items��across��eight��different��categories��that��can��be��used��to��calculate��the��HAQ��
disability��index��(HAQ�rDI;��range��0�r3).��Generic��HRQOL��was��assessed��with��a��validated��
Dutch��36�rItem��Short��Form��Health��Survey��(SF�r36).15��It��consists��of��36��items��across��eight��
different��domains,��from��which��the��physical��component��summary��(PCS)��score��(range��
0�r100)��and��the��mental��component��summary��score��(range��0�r100)��can��be��calculated.16��
Gout�rspecific��impact��on��HRQOL��was��measured��by��a��validated��Dutch��Gout��Assessment��
Questionnaire��(GAQ2.0),��and��specifically��the��Gout��Impact��Scale��(GIS),��which��consists��of��
24��items��across��five��different��subscales��(range��0�r100),��with��higher��scores��indicating��a��
greater�� impact�� on�� HRQOL.17�� Finally,�� a�� self�rreport�� questionnaire�� that�� assessed��
healthcare��resource��utilization��was��used��to��calculate��annual��(gout�r��and��non�rgout�r
related)��direct��(healthcare��and��non�rhealthcare)��costs��per��patient.18��
Data��on��comorbidities��(self�rreported��and��confirmed��or��additionally��revealed��by��the��
medical��records)��were��assessed��to��compute��the��RDCI��(range��0�r9),��the��CCI��(range��0�r33)��
and��the��FCI��(range��0�r18).��The��mRDCI��for��gout��was��developed��by��including��obesity��
(BMI��>30�� kg/m2)�� and�� kidney�� disease�� (defined�� as�� a�� glomerular�� filtration�� rate��
<60��ml/min/1.73��m2)�� among�� the�� comorbidities�� considered�� in�� the�� RDCI.�� Several��
candidate��versions��of��the��mRDCI��for��gout,��which��differed��by��the��weights��attributed��to��
the��different��comorbidities,��were��tested��and��the��final��version��was��selected��based��on��
the��best��fit,��in��terms��of��strongest��correlations��with��the��HAQ�rDI��and��SF�r36��PCS.��The��final��
mRDCI��contains��13��comorbidities,��with��scores��ranging��from��0��to��12.��Finally,��a��simple��
comorbidity��count��(COUNT;��range��0�r13),��which��incorporated��all��the��comorbidities��
included��in��the��RDCI��and��its��proposed��modification,��was��computed.��Additional��details��
regarding��the��comorbidity��indices��and��the��development��of��the��mRDCI��are��provided��in��
the��supplementary��data��(sections��on��comorbidity��indices��and��the��scoring��system)��and��
supplementary��Table��S3.1,��available��in��Appendix��A.��
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Statistical��analysis��

Descriptive��statistics��were��used��to��describe��the��sample��and��presented��as��mean��(S.D.)��or��
as��median��[interquartile��range��(IQR)]��depending��on��the��distribution��(skewness)��of��the��
data.��Spearman��correlations��were��used��to��calculate��the��correlations��between��the��
comorbidity��indices��and��between��the��indices��and��demographics��and��clinical��outcomes.��
Correlations��<0.29��were�� considered�� small,�� 0.30-0.49��moderate��and��>0.50��were��
considered��strong.19��
The��relative��contribution��of��the��RDCI��and��mRDCI��to��physical��functioning��(HAQ�rDI),��the��
physical��component��of��HRQOL��(SF�r36��PCS)��and��direct��costs��was��tested��in��univariable��
and��multivariable��(manual��stepwise)��linear��or��logistic��(for��costs,��median��as��cut�roff)��
regression��analyses,��after��adjusting��for��age,��sex,��disease��duration��and��gout�rspecific��
characteristics�� (clinical�� and�� GIS).�� Statistical�� analyses�� were�� performed�� with�� SPSS��
Statistics��19.0��(IBM,��Armonk,��NY,��USA).��

Results��

Four��of��the��126��patients��were��excluded��because��of��incomplete��data��on��comorbidities.��
The��mean��age��of��the��remaining��122��patients��(84%��male)��was��66.4��years��(S.D.��10.4),��with��
mean�� disease�� duration�� of�� 11.3�� years�� (S.D.�� 10.6).�� Demographic�� and�� clinical��
characteristics��are��shown��in��Table��3.1.��The��mean��number��(COUNT)��of��comorbidities��was��
3.4��(S.D.��1.8),��with��mean��scores��for��the��RDCI��and��mRDCI��of��2.7��(S.D.��1.5)��and��4.1��
(S.D.��2.3),��respectively.��The��most��frequent��comorbidities��were��hypertension��[n=101��
(82.8%)],�� kidney��disease�� [n=53�� (43.4%)],�� obesity�� [n=41�� (33.6%)]�� and��myocardial��
infarction��[n=39��(32.0%)].��Correlations��between��the��different��comorbidity��indices��were��
strong;��the��correlation��between��RDCI��and��mRDCI��was��0.86,��while��the��correlations��
between��RDCI/mRDCI��and��COUNT,��CCI��or��FCI��varied��between��0.72��and��0.88.��Weak��to��
moderate��positive��correlations��were��found��between��RDCI/mRDCI��(and��other��indices)��
and��age��(r=0.28�r0.40),��and��weak��negative��associations��were��found��with��disease��
duration��(r=�r0.26��to� � � r0.20).��In��addition,��RDCI/mRDCI��(and��other��indices)��correlated��
moderately��with��HAQ�rDI,��SF�r36��PCS��and��direct��costs.��The��mRDCI��showed��slightly��
stronger��correlations��than��the��RDCI��(and��all��other��indices)��with��HAQ�rDI��(r=0.42��vs.��
0.34�r0.36)��and��SF�r36��PCS��(r=�r0.44��vs.� � � r0.39��to� � � r0.40),��but��not��with��direct��costs��(r=0.35��
vs.��0.41�r0.46).��As��expected,��only��weak��correlations��(r=0.02�r0.17)��were��found��between��
the��gout�rspecific��measures��(GIS,��number��of��flares)��and��the��RDCI/mRDCI.��The��results��are��
summarized��in��Table��3.2.��
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Table��3.1�� Demographic��and��clinical��characteristics��of��122��gout��patients.��

Characteristics���� ��
Age,��mean��(S.D.),��years�� 66.4��(10.4)��
Male��sex,��n��(%)�� 102��(83.6)��
Education,��n��(%)��
������Low��(high��school��or��less)��
������High��(college��or��more)��

��
����87��(71.3)��
����35��(28.7)��

Disease��duration,��mean��(S.D.),��years�� 11.3��(10.6)��[0.5�r52]��
Tophaceous��gout,��n��(%)� � � �� �58��(47.5)��
Uric��acid��lowering��therapy,��yes,��n��(%)� � � �� �86��(70.5)��
Gout��Flares��last��12��months,��mean��(S.D.)���� 3.1��(7.5)��
HAQ�rDI,��mean,��(S.D.)��(0�r3)�� 0.61��(0.57)��
SF�r36,��mean��(S.D.)��[0�r100]��
������PCS��
������MCS��

��
����39.3��(12.1)��
����49.9��(12.3)��

Gout��Impact��Scales,��mean,��(S.D.),��[0�r100]��
������Gout��concern��overall��
������Gout��medication��side��effects��
������Unmet��gout��treatment��needs��
������Well�rbeing��during��attack��
������Gout��concern��during��attack��

��
����53.8��(22.4)��
����45.3��(21.3)��
����48.1��(13.8)��
����45.0��(11.3)��
����44.7��(22.1)��

Direct��costs,��mean,��{median}��[IQR],��Euros�� 5686,��{1146}��[258�r5120]��
Comorbidities��from��the��RDCI,��n��(%)����
������Pulmonary��
������MI��
������Other��heart��disease��
������Stroke��
������Hypertension��
������Diabetes��
������Fracture��
������Depression��
������Ulcer��
������Other��GI��
������Cancer����
Comorbidities��added��to��mRDCI,��n��(%)��
������Obesity��(BMI>30)��
������Kidney��Disease��(MDRD<60)��
������Kidney��Disease��(MDRD<30)��

��
����20��(16.4)��
����39��(32.0)��
����31��(25.4)��
����7��(5.7)��

101��(82.8)��
����30��(24.6)��
����21��(17.2)��
����17��(13.9)��
����16��(13.1)��
����34��(27.9)��
����14��(11.5)��

��
����41��(33.6)��
����53��(43.4)��
����13��(10.7)��

Comorbidity��indices,��mean��(S.D.),��{median}��[IQR]��
������Count��(number��of��comorbidities)��
������Rheumatic��Diseases��Comorbidity��Index��[range:��0�r9]��
������Modified��RDCI��[range:��0�r12]��
������Charlson��Comorbidity��Index��[range:��0�r33]��
������Functional��Comorbidity��Index��[range:��0�r18]��

��
3.4��(1.8),��{3}��[2�r5]��
2.7��(1.5),��{3}��[2�r4]��
4.1��(2.3),��{4}��[2�r6]��
1.9��(1.8),��{2}��[0�r3]��
2.9��(2.2),��{2}��[1�r4]��

��
��
In�� supplementary��Tables��S3.2�rS3.4,�� available�� in��Appendix��A,�� the�� results�� of�� the��
univariable��and��multivariable��regression��analyses��to��explore��the��independent��impact��of��
RDCI/mRDCI�� on�� generic,�� disease�rspecific�� outcomes�� and�� costs�� are�� shown.�� In��
multivariable��analysis,��the��RDCI��and��mRDCI��were��independently,��significantly��associated��
with��the��HAQ�rDI,��SF�r36��PCS��and��direct��costs��and��had��a��relevant��additional��contribution��
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to��variation��in��the��outcomes��[about��5.4%��(RDCI)��and��8.3%��(mRDCI)��for��the��HAQ�rDI,��11%��
and��13%��for��the��SF�r36��PCS��and��4.0%��for��direct��healthcare��and��non�rhealthcare��costs].��
��
Table��3.2�� Construct��validity��of��the��comorbidity��indices.��
�� n�� COUNT�� RDCI�� mRDCI�� CCI�� FCI��
COUNT�� 122� � � r� � � � � �0.85**� � � � � �0.88**� � � � � �0.74**� � � � � �0.79**��
RDCI�� 122� � � r� � � r� � � � � �0.86**� � � � � �0.78**� � � � � �0.75**��
mRDCI�� 122� � � r� � � r� � � r� � � � � �0.76**� � � � � �0.77**��
CCI�� 122� � � r� � � r� � � r� � � r� � � � � �0.72**��
FCI�� 122� � � r� � � r� � � r� � � r� � � r� �
Age�� 122� � � � � �0.32**� � � � � �0.28**� � � � � �0.33**� � � � � �0.35**� � � � � �0.40**��
Disease��duration�� 122� � � � � r0.20*� � � � � r0.22*� � � � � r0.26**� � � � � r0.25**� � � � � r0.26**��
No.��of��gout��flares��last��year�� 122� � � � � �0.07� � � � � �0.05� � � � � �0.07� � � � � �0.08� � � � � �0.06��
HAQ�rDI�� 114� � � � � �0.33**� � � � � �0.34**� � � � � �0.42**� � � � � �0.34**� � � � � �0.36**��
SF�r36��PCS�� 107� � � � � r0.39**� � � � � r0.36**� � � � � r0.44**� � � � � r0.39**� � � � � r0.40**��
SF�r36��MCS�� 107� � � � � r0.01� � � � � r0.13� � � � � r0.06� � � � � r0.12� � � � � r0.15��
Direct��costs�� 115� � � � � �0.31**� � � � � �0.32**� � � � � �0.35**� � � � � �0.41**� � � � � �0.46**��
Gout��Impact��Scales� � � � � � � � � � � � � �
������Gout��concern��overall�� 116�� 0.06�� 0.02�� 0.07�� 0.09�� 0.06��
������Gout��medication��side��effects�� 114�� 0.17�� 0.16�� 0.17�� 0.16�� 0.16��
������Unmet��gout��treatment��needs�� 111�� 0.09�� 0.10�� 0.08�� 0.15� � � �� �0.22*��
������Well�rbeing��during��attack�� 107�� 0.08�� 0.02�� 0.03�� 0.08�� 0.04��
������Gout��concern��during��attack�� 116�� 0.04�� 0.05�� 0.11�� 0.03�� 0.11��

* ��p<0.05,��** ��p<0.01��

Discussion��

This��study��showed��that��the��RDCI��and��mRDCI��have��good��content��and��construct��validity��
to��assess��the��influence��of��comorbidity��on��clinical��outcomes��in��patients��with��gout.��
Importantly,�� the�� RDCI/mRDCI�� had�� substantial�� additional�� influences�� on�� generic��
outcomes��(HAQ�rDI,��SF�r36)��and��direct��costs��in��patients��with��gout,��proving��the��relevance��
of��comorbidities��in��patients��with��gout��in��relation��to��outcomes.��
The��mRDCI��for��gout��was��developed��to��include��prevalent��comorbidities��and��the��clinical��
phenotype��of��patients��with��gout,��including��obesity��and��kidney��disease.��Although��the��
mRDCI��for��gout��showed��somewhat��superior��construct��validity��compared��with��the��RDCI,��
this��difference��was��small.��In��terms��of��feasibility,��one��might��recommend��use��of��the��
original��RDCI.��This��has��the��additional��advantage��of��avoiding��inconsistent��use��and��
incomparability��of��data��when��different��instruments��are��used.��
Both��the��RDCI��and��mRDCI��correlated��strongly��with��other��commonly��used��comorbidity��
indices,��but��they��have��the��advantage��that��they��do��not��include��musculoskeletal��diseases��
and��therefore��have��no��risk��of��overadjusting��for��the��index��disease��(gout).��The��weak��
correlations��between�� the��RDCI/mRDCI��and��gout�rspecific��outcomes�� (tophi,�� flares,��
gout��impact��scales)��were��as��expected��and��are��reassuring��since��gout�rspecific��outcomes��
should��be��independent��of��comorbidities.��This��is��further��supported��by��the��fact��that��
comorbidity��as��measured��with��the��RDCI/mRDCI��provides��a��substantial��additional��
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contribution��to��the��variance��in��the��multivariable��models��with��the��HAQ�rDI��and��SF�r36��as��
outcome��measures.��
This��study��is��not��without��limitations.��First,��patients��were��recruited��from��a��university��
hospital,��and��although��it��serves��as��a��regional��hospital��for��patients��with��gout,��it��is��
possible��that��our��population��represents��a��severe��form��of��the��disease��and��thus��results��
may��not��be��generalizable��to��all��gout��patients.��Also,��this��might��be��illustrated��by��the��high��
number�� of�� patients�� with�� tophaceous�� gout�� and�� somewhat�� higher�� number�� of��
comorbidities��when��compared��with��other��studies��conducted��among��patients��under��the��
care��of��a��rheumatologist.20��Therefore��the��validity��of��the��RDCI/mRDCI��needs��to��be��
further��demonstrated��in��other��populations,��at��least��in��a��population�rbased��sample.��
Second,��because��we��used��cross�rsectional��data,��it��was��not��possible��to��investigate��
whether��the��RDCI/mRDCI��will��also��predict��deterioration��in��physical��functioning,��HRQOL��
or��future��resource��utilization.��Third,��there��is��an��ongoing��debate��about��whether��to��call��a��
condition��comorbid��or��coexistent��(and��thus��related��to��the��index��disease).��Especially��in��
patients��with��gout,��it��has��not��yet��been��clarified��to��what��extent��there��is��a��common��cause��
between��gout��and��some��of��the��coexisting��diseases,��since��the��mutual��relationships��are��
very�� complex.�� To�� overcome�� this,�� we�� considered�� all�� diseases�� as�� comorbid,��
acknowledging��its��possible��inaccuracy.��Fourth,��we��were��unable��to��assess��adherence��to��
therapy��in��this��study��(because��of��an��error��in��linking��patient��identification��numbers��with��
pharmacy��data).��Since��gout��is��recognized��as��a��chronic��inflammatory��disease��and��not��just��
an��acute��transient��arthritis,��it��is��important��to��assess��the��influence��of��appropriate��
treatment��and��adherence��to��treatment��on��HRQOL,��physical��functioning��and��costs.��As��
adequate��disease��management��may��prevent��or��even��resolve��chronic��tophaceous��gout��
and��hyperuricaemia�rassociated��comorbidities,��this��might��have��influenced��the��results.��
The��already��complex��mutual��relationships��between��gout��and��comorbidities��might��be��
different��in��adherent��vs.��non�radherent��patients.��
In��this��study,��we��did��not��investigate��the��test�rretest��reliability��of��our��approach��to��assess��
comorbidities.��However,��a��recent��publication��of��the��RDCI��confirmed��validity��based��on��
self�rreport��as��well��as��on��databaseretrieved��approaches,��contributing��also��to��the��
feasibility��of��the��RDCI/mRDCI.10��
In��conclusion,��the��RDCI/mRDCI��is��the��first��comorbidity��instrument��validated��for��use��in��
gout,��providing��support��for��adequate��construct��validity��of��the��RDCI/mRDCI��to��measure��
comorbidity�� in��patients��with��gout.��Comorbidities��had��a��substantial�� independent��
influence��on��generic��HRQOL��and��costs.��
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Supplementary��material��

Appendix��A:��Comorbidity��indices��and��scoring��systems����

Rheumatic��Diseases��Comorbidity��Index��and��modification��

The��Rheumatic��Diseases��Comorbidity��Index��(RDCI)��(range��0�r9)��is��originally��developed��as��
a��self�rreported��questionnaire��which��is��composed��of��11��weighted��present��or��past��
comorbid�� conditions�� including�� pulmonary�� disorders�� (asthma/chronic�� obstructive��
pulmonary�� disease�� (COPD),�� myocardial�� infarction�� (MI),�� other�� cardiovascular��
disease��(CV),�� stroke,�� hypertension,�� diabetes,�� spine/hip/leg�� fractures,�� depression,��
gastrointestinal��ulcer,��other��gastrointestinal��disorders��(liver��problem,��gall��bladder��
problem,��other��stomach��problem)��and��cancer.1��A��recent��publication��about��the��validity��
of��the��RDCI��confirms��that��both��self�rreport��as��well��as��database�rretrieved��approaches��are��
valid.2��This��contributes��to��the��feasibility��of��the��index.��To��calculate��the��RDCI,��the��formula��
is��as��follows:����
RDCI=2*��lung��disease��and��[2*��((MI,��other��CV,��or��stroke))��or��1*��Hypertension]��and��
1*��(ulcer��or��other��GI)��and��1��for��each��of��the��following��conditions:��diabetes,��fracture,��
depression��and��cancer.3��
��
We�� modified�� the�� RDCI�� (range�� 0�r12)�� by�� adding�� kidney�� disease��
(eGFR��<60��ml/min/1.73m²)��and��obesity��(BMI>30��kg/m²��or��BMI>35��kg/m²)��for��which��we��
assigned��a��weight��of��1��and��1��or��2��(dependent��on��BMI)��respectively.��This��modification��is��
based��on��the��best�rfit ��data,��in��terms��of��strongest��correlations��with��HAQ�rDI��and��physical��
summary��score��of��the��SF�r36,��which��were��investigated��by��assessing��different��weights��to��
all��variables.��The��strongest��correlations��were��found��for��the��index��with��the��following��
formula:��
Modified��Rheumatic��Diseases��Comorbidity��Index��(mRDCI)=1*��lung��disease��and��[2*��
((MI,��other��CV,��or��stroke))��or��1*��Hypertension]��and��1*��(ulcer��or��other��GI)��and��2*��kidney��
disease��and��1*��if��BMI��>30��or��2*��if��BMI��>35��and��1��for��each��of��the��following��conditions:��
diabetes,��fracture,��depression��and��cancer.��

Charlson��Comorbidity��Index����

The��Charlson��Comorbidity��Index��(CCI)��(range��0�r33)��is,��in��contrast��to��the��RDCI,��designed��
to��use��extracted��data��from��medical��records��and��is��composed��of��19��weighted��comorbid��
conditions��of��which��the��conditions��and��their��weightings��are��based��on��the��mortality��
risk.4��
The��formula��is��as��follows:����
CCI��=��1��point��for��each��of��the��following��conditions:��myocardial��infarction,��congestive��
heart��failure,��peripheral��vascular��disease,��cerebrovascular��disease��or��TIA,��dementia,��
chronic��pulmonary��disease,��connective��tissue��disease,��peptic��ulcer��disease,��mild��liver��
disease��and��diabetes��without��end�rorgan��damage��and��2��points��for��each��of��the��following��
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conditions:��hemiplegia,��moderate��or��severe��renal��disease,��diabetes��with��end�rorgan��
damage,�� tumor��without��metastases,�� leukemia��and�� lymphoma.��and��3��points�� for��
moderate��or��severe��liver��disease��and��6��points��for��metastatic��solid��tumor��and��AIDS.����

Functional��Comorbidity��Index��

The��Functional��Comorbidity��Index��(FCI)��(range��0�r18)��is��a��self�rreported��questionnaire,��
which��is��composed��of��18��comorbid��conditions��with��physical��function��as��outcome��of��
interest.������
The��formula��is��simple,��as��all��conditions��are��weighted��as��1:������
FCI��=��1��point��for��each��of��the��following��conditions:��arthritis,��osteoporosis,��asthma,��
(chronic��obstructive��pulmonary��disease��or��acquired��respiratory��distress��syndrome��or��
emphysema),��angina,��congestive��heart��failure,��heart��attack��(myocardial��infarction),��
neurological��disease��(Parkinson’s��or��multiple��sclerosis),��stroke��or��TIA,��peripheral��
vascular��disease,��diabetes��(type��I��or��II),��upper��gastrointestinal��disease��(ulcer,��hernia,��
reflux),�� depression,�� anxiety�� or�� panic�� disorders,�� visual�� impairment�� (eg,�� cataract,��
glaucoma),��hearing��impairment,��degenerative��disc��disease��(back��disease,��spinal��stenosis��
or��severe��chronic��back��pain)��and��obesity.����������
��
Table��S3.1�� Summary��of��the��comorbidity��indices��

Author�� Index��Content�� Score��Populationa�� Data��Source�� Outcome��
Michaud,��
Wolfe1��

RDCI�� 11��weighted��
comorbid��
conditions��

0�r9�� 20,416��RA��patients��
from��the��US��NDBb��

Self�rreported�� Mortality,��
Hospitalisation,��Work����
and��functional��disability��
(HAQ�rDI)��and��medical��
costs��

This��study:����(m)��
RDCI��

13��weighted��
comorbid��
conditions��

0�r12�� 122��patients��with��gout�� Self�rreported��&��
medical��records��

Functional��disability����
(HAQ�rDI)��
Direct��medical��costs����
SF�r36��PCS��

Charlson��et��
al.4��

CCI�� 19��weighted��
comorbid��
conditions��

0�r33�� 685��patients��(women)��
with��breast��cancer��

Medical��records��Mortality��
��

Groll��et��al.5�� FCI�� 18��comorbid��
conditions��

0�r18�� 9,423��Canadian��and��
28,349��US��adults��
seeking��treatment��for��
spine��ailments��

Self�rreported�� Physical��function����
(SF�r36��PF��subscale)��

��
��



Processed on: 24-3-2017Processed on: 24-3-2017Processed on: 24-3-2017Processed on: 24-3-2017

509066-L-sub01-bw-Spaetgens509066-L-sub01-bw-Spaetgens509066-L-sub01-bw-Spaetgens509066-L-sub01-bw-Spaetgens

54�~Chapter��3��

Appendix��B:��Univariable��and��multivariable��regression��analyses��for��functional��disability,��
physical��health�rrelated��quality��of��life��and��costs��

Table��S3.2�� Uni�r��and��multivariable��linear��regression��analyses��to��explore��impact��of��comorbidity��on��physical��
functioning,��measured��with��HAQ�rDI��

�� Univariable��Analysis�� Multivariable��Analysis��

� � � � � �Model��1��RDCI�� Model��2��mRDCI��
�� B��(95%��CI)�� p�� B��(95%��CI)�� p�� B��(95%��CI)�� p��

RDCI� � � �0.12��(0.06,��0.19)� � � �� �0.001�� 0.10��(0.03,��0.16)� � � �� �0.004� � � r� � � �
mRDCI� � � �0.10��(0.05,��0.14)�� <0.001� � � r� � � �0.07��(0.03,��0.11)� � � �� �0.002��
CCI� � � �0.10��(0.05,��0.16)�� <0.001� � � r� � � � � r� � � �
FCI� � � �0.08��(0.04,��0.13)� � � �� �0.001� � � r� � � � � r� � � �
Age,��years� � � �0.02��(0.01,��0.03)� � � �� �0.003� � � r� � � �� �0.062� � � r� � � �� �0.099��
Female��sex���� ��0.59��(0.31,��0.86)�� <0.001�� 0.49��(0.24,��0.75)�� <0.001�� 0.45��(0.20,0.71)� � � �� �0.001��
Disease��duration,��years� � � r0.01��(�r0.02,��0.00)� � � �� �0.085� � � r� � � �� �0.716� � � r� � � �� �0.642��
Tophaceous��gout��(yes)� � � �0.19��(�r0.02,��0.40)� � � �� �0.080�� 0.18��(�r0.01,��0.37)� � � �� �0.055�� 0.18��(0.00,��0.36)� � � �� �0.048��
UALT��(yes)� � � �0.12��(�r0.11,��0.35)� � � �� �0.317� � � r� � � � � r� � � �
Gout��concern��overall/10�� 0.10��(0.05,��0.14)�� <0.001�� 0.09��(0.05,��0.13)�� <0.001�� 0.09��(0.05,��0.13)�� <0.001��
Variance��explained��by��comorbidity,��%� � � �5.4%�� 8.3%��
R²��model,��%� � � �32.7%�� 35.6%��

RDCI:��range��0�r9,��mRDCI:��range:��0�r12,��Comorbidity��indices��and��all��variables��with��a��p�rvalue<0.10��were��included��in��the��model��
using��stepwise��linear��regression.��RDCI:��Rheumatic��Diseases��Comorbidity��Index;��mRDCI:��modified��Rheumatic��Diseases��
Comorbidity��Index;��CCI:��Charlson��Comorbidity��Index;��FCI:��Functional��Comorbidity��Index;��HAQ�rDI:��HAQ��disability��index;��UALT:��
uric��acid��lowering��therapy. 
 
 
Table��S3.3�� Uni�r��and��multivariable��linear��regression��analyses��to��explore��the��impact��of��comorbidity��on��

HRQOL,��measured��with��the��SF�r36��PCS��
�� Univariable��Analysis�� Multivariable��Analysis��

� � � � � �Model��1��RDCI�� Model��2��mRDCI��
�� B��(95%��CI)�� p�� B��(95%��CI)�� p�� B��(95%��CI)�� p��

RDCI� � � r3.00��(�r4.47,���r1.53)�� <0.001� � � r2.73��(�r4.14,���r1.33)�� <0.001� � � r� � � �
mRDCI� � � r2.32��(�r3.22,���r1.41)�� <0.001� � � r� � � � � r2.24��(�r3.16,���r1.31)��<0.001��
CCI� � � r2.51��(�r3.69,���r1.34)�� <0.001� � � r� � � � � r� � � �
FCI� � � r2.09��(�r3.04,���r1.13)�� <0.001� � � r� � � � � r� � � �
Age,��years� � � r0.22��(�r0.45,��0.01)�� 0.056� � � r� �0.565� � � r� �0.737��
Female��sex� � � r8.25��(�r14.41,���r2.08)�� 0.009� � � r5.85��(�r11.38,���r0.33)�� 0.038� � � r4.20��(�r9.84,��1.48)�� 0.181��
Disease��duration,��years� � � �� �0.08��(�r0.15,��0.31)�� 0.487� � � r� � � � � r� � � �
Tophaceous��gout��(yes)� � � r3.51��(�r9.13,��1.12)�� 0.136� � � r� � � � � r� � � �
UALT��(yes)� � � r5.20��(�r10.27,���r0.17)�� 0.043� � � r5.26��(�r9.76,���r0.81)�� 0.021� � � r4.17��(�r8.56,��0.23)�� 0.063��
Gout��concern��overall/10� � � r2.08��(�r3.11,���r1.06)�� <0.001� � � r1.83��(�r2.76,���r0.89)�� <0.001� � � r1.89��(�r2.90,���r0.86)��<0.001��
Variance��explained��by��comorbidity,��%� � � �11.0%�� 13.6%��
R²��model,��%� � � �32.8%�� 35.4%��

RDCI:��range��0�r9,��mRDCI:��range:��0�r12,��Comorbidity��indices��and��all��variables��with��a��p�rvalue<0.10��were��included��in��the��model��
using��stepwise��linear��regression.��HRQL:��health�rrelated��quality��of��life;��RDCI:��Rheumatic��Diseases��Comorbidity��Index;��mRDCI:��
modified��Rheumatic��Diseases��Comorbidity��Index;��CCI:��Charlson��Comorbidity��Index;��FCI:��Functional��Comorbidity��Index;��SF�r36:��
Dutch��Short��Form�r36;��PCS:��physical��component��summary��score.��
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Table��S3.4�� Uni�r��and��multivariable��logistic��regression��analyses��to��explore��the��impact��of��comorbidity��for��
above��median��direct��costs��

�� Univariable��Analysis�� Multivariable��Analysis��

� � � � � �Model��1��RDCI�� Model��2��mRDCI��
�� B��(95%��CI)�� p�� B��(95%��CI)�� p�� B��(95%��CI)�� p��

RDCI�� 1.45��(1.10,��1.91)�� 0.009�� 1.52��(1.10,��2.09)�� 0.010� � � r� � � �
mRDCI�� 1.32��(1.10,��1.59)�� 0.003� � � r� � � �1.31��(1.07,��1.61)�� 0.009��
CCI�� 1.41��(1.12,��1.78)�� 0.003� � � r� � � � � r� � � �
FCI�� 1.50��(1.20,��1.86)�� <0.001� � � r� � � � � r� � � �
Age,��years�� 1.04��(1.00,��1.08)�� 0.052� � � r� �0.180� � � r� �0.200��
Female��sex���� ����5.97��(1.62,��22.11)�� 0.007�� 5.07��(1.27,��20.27)�� 0.022�� 4.38��(1.07,��17.88)�� 0.040��
Disease��duration,��years�� 0.96��(0.92,��1.00)�� 0.049� � � r� �0.488� � � r� �0.457��
Tophaceous��gout��(yes)�� 1.27��(0.61,��2.62)�� 0.517� � � r� � � � � r� � � �
UALT��(yes)�� 1.74��(0.78,��3.91)�� 0.177� � � r� � � � � r� � � �
Gout��concern��overall/10�� 1.27��(1.06,��1.52)�� 0.011�� 1.30��(1.06,��1.58)�� 0.010�� 1.29��(1.06,��1.58)�� 0.013��
Variance��explained��by��comorbidity,��%� � � �4.0%�� 4.0%��
R²��model,��%� � � �28.1%�� 28.1%��

RDCI:��range��0�r9,��mRDCI:��range:��0�r12,��Comorbidity��indices��and��all��variables��with��a��p�rvalue<0.10��were��included��in��the��model��
using��stepwise��logistic��regression.��RDCI:��Rheumatic��Diseases��Comorbidity��Index;��mRDCI:� � � �modified��Rheumatic��Diseases��
Comorbidity��Index;��CCI:��Charlson��Comorbidity��Index;��FCI:��Functional��Comorbidity��Index.;��UALT:��uric��acid��lowering��therapy.����
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Abstract��

Objectives��
To��estimate��costs��of��illness��in��a��cross�rsectional��cohort��of��patients��with��gout��attending��an��
outpatient��rheumatology��clinic,��and��to��evaluate��which��factors��contribute��to��higher��costs.��
��
Methods��
Altogether,��126��patients��with��gout��were��clinically��assessed.��They��completed��a��series��of��
questionnaires.��Health��resource��use��was��collected��using��a��self�rreport��questionnaire��that��was��
cross�rchecked��with��the��electronic��patient��file.��Productivity��loss��was��assessed��by��the��Work��
Productivity��and��Activity��Impairment��Questionnaire,��addressing��absenteeism��and��presenteeism.��
Resource��use��and��productivity��loss��were��valued��by��real��costs,��and��annual��costs��per��patient��were��
calculated.��Factors��contributing��to��incurring��costs��above��the��median��were��explored��using��logistic��
univariable��and��multivariable��regression��analysis.��
��
Results��
Mean��(median)��annual��direct��costs��of��gout��were��€5647��(€1148)��per��patient.��Total��costs��increased��
to��€6914��(€1279)��or��€10,894��(€1840)��per��patient��per��year��when��adding��cost��for��absenteeism��or��
both��absenteeism��and��presenteeism,��respectively.��Factors��independently��associated��with��high��
direct��and��high��indirect��costs��were��a��positive��history��of��cardiovascular��disease,��functional��
limitations,��and��female��sex.��In��addition,��pain,��gout��concerns,��and��unmet��gout��treatment��needs��
were��associated��with��high��direct��costs.��
��
Conclusion��
The��direct��and��indirect��costs�rof�rillness��of��gout��are��primarily��associated��with��cardiovascular��
disease,��functional��limitations,��and��female��sex.��
��
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Introduction����

Gout��is��the��most��common��inflammatory��arthritis��with��a��prevalence��varying��from��1.4%��
(Europe)��to��3.9%��(United��States).1,2��While��in��the��past��gout��was��typically��seen��as��an��
acute��and��transient��form��of��arthritis,��gout��is��now��also��recognized��as��a��chronic��disease��
with��a��broad��variety��of��manifestations,��varying��from��acute��transient��attacks��to��chronic��
tophaceous��gout.3,4��Gout��and��its��accompanying��hyperuricemia��have��been��associated��
with��a��large��number��of��comorbidities,��mainly��cardiovascular��diseases��(CVD).5��Common��
risk��factors��include��hypertension,��obesity,��use��of��diuretics,��and��certain��lifestyles.6�r10��
In��principle,��gout��is��an��easily��treatable��disorder,��and��timely��diagnosis��and��appropriate��
treatment��may��prevent��chronic��tophaceous��gout��as��well��as��its��associated��disability.��
Parallel��with��the��development��of��some��new��(but��expensive)��pharmacological��treatment��
options��and��care��innovations,��interest��in��the��societal��costs��of��gout��has��increased,��
including�� the�� identification�� of�� resources�� that�� mainly�� drive�� the�� costs,�� and�� the��
characteristics��of��patients��who��incur��the��highest��costs.��Cost�rof�rillness��(COI)��studies��are��
useful��as��starting��points��to��debate��appropriate��healthcare,��and��for��use��in��economic��
evaluations.��These��studies��also��provide��insight��into��future��health��expenditure,��and��
where��and��how��to��avoid��unnecessary��costs.11��
Currently,��only��a��limited��number��of��studies��provide��information��about��healthcare��costs��
in��patients��with��gout,��composed��of��healthcare,��as��well��as��non�rhealthcare��consumption��
(direct��medical��costs),��and��costs��of��productivity��loss��(indirect��costs).12�r20��Even��fewer��
studies��have��explored��the��determinants��of��these��costs,��because��these��were��insurance��
database��studies�� in��which��only��a�� limited��number��of��clinical��determinants��were��
available.��Further,��the��majority��of��the��studies��were��performed��in��North��America,��
hampering��transferability��to��the��European��setting��because��it��is��well��known��that��
healthcare��organization��strongly��influences��resource��use��and��costs.��This��and��the��fact��
that,��to��our��knowledge,��there��is��only��one��European�rbased��COI��study��in��gout��highlights��
the��need��for��more��research��in��a��European��setting.��Finally,��to��date,��no��study��has��
assessed��resource��use��and��COI��of��patients��with��gout��under��care��of��a��rheumatologist,��
who��are��likely��given��innovative��medications��and��care��interventions.��
In��view��of��the��above,��the��aims��of��the��current��study��were,��first,��to��understand��resource��
use��and��productivity��loss��among��patients��with��gout��attending��a��rheumatology��clinic;��
second,��to��estimate��average��annual��direct��and��indirect��costs;��and��third,��to��identify��the��
characteristics��of��patients��incurring��the��highest��costs.��

Materials��and��methods��

Patients��

Our��study��is��a��cross�rsectional��assessment��of��patients��with��gout��who��were��seen��at��the��
outpatient��Department��of��Rheumatology��at��Maastricht��University��Medical��Centre,��the��
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Netherlands.��The��hospital��serves��as��a��university��centre,��as��well��as��the��only��regional��
hospital.��Patients,��registered��by��the��rheumatologist��with��a��diagnosis��of��gout��between��
April��2011��and��April��2012,��were��sent��an��invitation��letter,��and��those��who��agreed��to��
participate��were��invited��for��a��study��visit.��The��principles��of��the��Declaration��of��Helsinki��
were��followed��and��the��study��was��approved��by��the��ethics��committee��of��Maastricht��
University��Medical��Centre.��Prior��to��the��data��collection,��all��participating��patients��
provided��signed��informed��consent.��

Data��collection��

During��a��structured��interview,��data��were��collected��on��socioeconomic��background��(age,��
sex,��highest��achieved��education),��comorbidities��(CVD;��defined��according��to��the��original��
Framingham��definition),21��diabetes,��chronic��kidney��disease��(defined��as��glomerular��
filtration��rate��<60��ml/min/1.73m2),��and��asthma��or��chronic��obstructive��pulmonary��
disease��(COPD).��Moreover,��we��collected��data��on��the��course��of��gout��[duration��of��
disease,��number��of��gout��flares��last��year,��and��treatment��with��uric��acid��lowering��therapy��
(yes/no)].��If��applicable,��data��were��verified��through��the��electronic��patient��file.��Next,��the��
patients��underwent��a��physical��examination��to��determine��body��mass��index��(BMI)��and��
the��presence��of��tophi��(yes/no).��Finally,��a��series��of��questionnaires��was��completed.��

Health��Assessment��Questionnaire��(HAQ)��

The��validated��Dutch��version��of��the��HAQ��was��included��to��assess��physical��function.22��It��
consists��of��20��items��across��8��categories��(dressing��and��grooming,��arising,��eating,��walking,��
personal��hygiene,��reaching,��gripping,��and��other��activities)��that��measure��impairments��in��
physical��functioning��during��the��last��7��days��on��a��0�r3��Likert��scale.��The��total��score��is��the��
sum��of��the��highest��score��per��category,��divided��by��8,��and��represents��the��so�rcalled��
HAQ�rDisability��Index��(HAQ�rDI).��Higher��scores��indicate��more��functional��disability.��

Gout��Assessment��Questionnaire,��version��2.0��(GAQ2.0)����

The��GAQ2.0��is��a��disease�rspecific,��self�radministered��gout��questionnaire��consisting��of��
2��parts��with��31��questions��overall.��Part��1��consists��of��the��Gout��Impact��Scale��(GIS)��that��
assesses��the��current��effect��of��gout��in��5��different��subscales:��(1)��gout��concern��overall��
(4��items);��(2)��gout��medication��side��effects��(2��items);��(3)��unmet��gout��treatment��needs��
(3��items);��(4)��well�rbeing��during��attack��(11��items);��and��(5)��gout��concern��during��attack��
(4��items).23��These��subscales��are��scored��from��0��to��100;��higher��scores��indicate��more��
effect��on��quality��of��life.��
Part��2��addresses��the��previous��4��weeks��and��asks��whether��patients��had��experienced��a��
gout��flare��(yes/no);��the��extent��to��which��gout��affected��physical��and��mental��health,��
quality��of��life,��and��pain��(1=very��poor,��6=excellent);��and��finally,��to��rate��the��level��of��pain��
and��disease��activity��attributable��to��gout��(1=no��pain,��no��disease��activity;��10=severe��pain,��
severe��disease��activity).��A��validated��Dutch��version��is��available��and��was��used.24��
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Healthcare��resource��use��and��productivity��loss��

Healthcare��resource��use��was��assessed��using��a��questionnaire��on��resource��use��for��any��
health��problem��in��the��preceding��6��months��regarding��(1)��the��number��of��consultations��
with��healthcare��professionals��(general��practitioner,�� rheumatologist,��or��any��other��
medical��specialist);��(2)��visits��to��paramedics��or��exercise��therapy;��(3)��number��of��days��
admitted��to��either��a��hospital��or��rehabilitation��centre;��(4)��hours��per��week��care��received��
because��of��health��problems��from��professional��home��care;��or��(5)��hours��per��week��help��
from��informal��caregivers��(family��or��friends).��Productivity��loss��was��assessed��using��the��
Work��Productivity��and��Activity��Impairment��Questionnaire��(WPAI)��consisting��of��6��
questions��about��work��productivity��in��the��past��7��days.25��First,��subjects��were��asked��
whether��they��were��currently��employed��(Q1).��Next,��the��number��of��hours��missed��from��
work��because��of��health��problems��(Q2)��and��for��other��reasons��(Q3)��was��assessed,��as��well��
as��the��number��of��hours��actually��worked��in��the��past��7��days��(Q4).��Finally,��subjects��had��to��
indicate��to��what��extent��health��problems��had��compromised��productivity��while��working��
(presenteeism;��Q5)��or��while��performing��regular��activities��at��home��(Q6)��on��a��numeric��
rating��scale��(from��0=no��problem��to��10=health��completely��prevented��me��from��working).��
Based��on��these��questions,��the��percentage��of��time��absent��(work��time��missed��because��of��
health��problems),��the��percentage��of��productivity��loss��at��paid��work��(presenteeism��or��
work��impairment��while��working),��and��the��percentage��of��unproductive��time��because��of��
absenteeism��and��presenteeism��(overall��work��impairment)��were��calculated.��

Cost��estimation��

Costs��of��healthcare��resource��use��and��hours��of��formal/informal��help��were��calculated��by��
multiplying�� the�� number�� of�� visits�� or�� hours�� by�� the�� corresponding�� unit�� costs�� as��
recommended�� in�� Dutch�� guidelines�� for�� economic�� evaluations�� in�� healthcare��
(Appendix��4.1).26��The��costs��per��resource��type��were��first��annualized��and��then��summed��
to��represent��the��total��yearly��direct��costs��per��patient.��For��cost��valuation��of��drug��
prescriptions,��the��chronic��supplied��drugs��(data��retrieved��from��the��patients’��pharmacy)��
were��annualized��and��costs��for��each��drug��were��retrieved��from��the��official��Dutch��website��
for��drug��costs.27��Productivity��costs��were��estimated��using��the��friction��costs��approach��as��
theoretical��framework��that��restricts��productivity��costs��to��the��time��absent��during��the��
friction��period,��which��was��23��weeks��at��the��time��of��our��study.28��
Hours��absent��attributable��to��health��in��the��past��week,��as��indicated��in��the��WPAI,��were��
multiplied��by��the��hourly��gross��wages,��specific�� for��age��and��sex,��and��thereafter,��
annualized��to��represent��the��annual��indirect��costs��per��patient.��In��a��second��analysis,��the��
costs��of��presenteeism��also��were��included��in��the��indirect��costs.��Estimates��of��productivity��
costs��because��of��presenteeism��were��based��on��the��WPAI��question��on��the��percentage��of��
impaired��productivity,��which��was��applied��to��the��hours��actually��worked��per��week��
(%��productivity��x��h��worked),��and��multiplied��by��hourly��gross��wages,��specific��for��age��and��
sex,��and��finally��annualized.��Annual��indirect��and��total��(direct��and��indirect)��costs��were��
calculated��twice,��by��including��or��excluding��costs��of��presenteeism.��
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Statistical��analysis��

First,��annual��health��resource��use,��costs��per��resource��type,��direct,��indirect,��and��total��
costs��of��gout��per��patient��were��calculated��as��mean��(median)��and��interquartile��ranges��
(IQR)��because��of��highly��skewed��data.��Patients��were��divided��into��a��low�rcost��and��high�r
cost��group��using��the��median��as��cutoff��for��(1)��direct��costs,��(2)��total��costs��excluding��
presenteeism,��and��(3)��total��costs��including��presenteeism.��Next,��logistic��regression��
models�� were�� applied.�� Candidate�� explanatory�� variables�� considered�� 4�� domains:��
(1)��demographics:��age,��sex,��educational��level;��(2)��gout��characteristics:��disease��duration,��
number��of��gout��flares��last��year,��tophaceous��gout��(yes/no),��use��of��uric��acid��lowering��
therapy��(yes/no);��(3)��comorbidities:��BMI,��diabetes��(yes/no),��asthma/COPD��(yes/no),��
kidney��disease��(yes/no),��history��of��CVD��(yes/no);��and��(4)��patient�rreported��health:��
HAQ�rDI,��the��GIS,��as��well��as��the��GAQ2.0��questions��about��physical��and��mental��health,��
quality��of��life,��and��pain��and��disease��activity.��
First,��univariable��logistic��regressions��were��performed��for��all��candidate��variables,��and��
those��significantly��associated��with��costs��at��p��value� � � G0.10��were��included��in��the��final��
backward�� multivariable�� models.�� Before�� computing�� multivariable�� regressions,��
(multi)collinearity��between��variables��was��checked.��To��enhance��interpretability��of��the��
regressions,��we��calculated�� the��marginal��effects��of�� the��explanatory��variables��by��
predicting��the��probability��of��total��costs��above��median,��holding��all��other��factors��at��the��
average��value��of��the��total��population.��

Results��

Patients��

Altogether,��126��of��the��250��patients��with��gout��agreed��to��participate��in��our��study.��The��
nonparticipating��patients��did��not��significantly��differ��from��the��participating��patients��with��
regard��to��sex��and��age.��Data��were��available��for��all��participating��patients.��Table��4.1��shows��
that��106��(84%)��were��male,��mean��age��was��66.6��±��SD��10.4��years,��mean��disease��duration��
11.2��±��10.6��years,��and��60��patients��(48%)��had��tophaceous��gout.��

Health��resource��use��and��direct��costs��

Table��4.2��presents��resource��use��and��annual��costs��per��patient.��On��average,��patients��
visited��the��outpatient��department��(rheumatologist��or��any��other��medical��specialist)��
2.9��times��(median��2,��IQR��1�r4)��in��the��preceding��6��months,��went��to��the��general��
practitioner��3.4��times��(2,��0�r4),��to��the��psychologist��0.5��times��(0,��0�r0),��and��underwent��
3.7��h��(0,��0�r0)��of��physiotherapy.��Fifteen��patients��(12%)��had��been��admitted��to��hospital��for��
an��average��of��8��days.��For��the��total��population,��this��resulted��in��an��average��of��1.0��day��
(0,��0�r0)��in��the��hospital��in��the��last��6��months.��Reasons��for��hospitalization��were��CVD��(n=5),��
surgery��(n=5),��gout��flares��(n=2),��pneumonia��(n=1),��exacerbation��COPD��(n=1),��and��liver��
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cirrhosis��(n=1).��Professional��and��informal��care��by��family��and��friends��were��delivered��
0.8��h��(0,��0�r0)��and��2.7��h��(0,��0�r0)��per��week,��respectively.��
Annualized��direct��costs��of��gout��per��patient��are��on��average��€5647��(median��€1148).��
Professional��home��help��and��informal��care��by��family��and��friends��accounted��for��56%��of��
total��direct��costs.��Consultations��with��healthcare��workers��(rheumatologist/medical��
specialist,��general��practitioner,��psychologist,��and��physiotherapist)��accounted��for��23%��of��
the��direct��costs.��
Because��the��overview��of��drug��prescriptions��could��only��be��retrieved��in��a��subsample��of��
56��patients��(44%),��we��calculated��these��costs��only��in��a��subsample.��The��characteristics��of��
the��56��patients��did��not��differ��significantly��in��age,��sex,��disease��duration,��and��presence��of��
tophi��or��CVD��when��compared��to��the��sample��with��the��medication��overview��unavailable.��
In��this��subsample,��the��average��number��of��drugs��prescribed��was��4.6��(median��5)��and��
annualized��total��medication��costs��per��patient��were��on��average��€259��(97).��
��
Table��4.1�� Demographic��and��disease��characteristics��of��the��study��sample��(n=126)��

Characteristics�� n=126��
Age��(years),��mean��±��SD��[range]�� 66.6��±��10.4��[42�r89]��
Male��sex;��n��(%)�� 106��(84.1)��
Education��
������Low��(High��school��or��lower)��
������High��(College��or��higher)��

��
����89��(70.6)��
����37��(29.4)��

Disease��duration��(years),��mean��±��SD��[range]�� 11.2��±��10.6��[0.5�r52]��
Tophaceous��gout,��n��(%)� � � �� �60��(47.6)��
No.��of��gout��flares��last��year,��mean��±��SD��[range]�� 3.1��±��7.4��[0�r25]��
Uric��acid��lowering��therapy,��n��(%)� � � �� �83��(67.5)��
Body��Mass��Index��(kg/m2),��mean��±��SD��[range]�� 29.6��±��5.0��[22�r47]��
Diabetes,��n��(%)� � � �� �31��(24.6)��
Asthma��/ ��COPD,��n��(%)� � � �� �14��(11.1)��
Kidney��disease,��n��(%)�� 12��(9.5)��
History��of��cardiovascular��event,��n��(%)� � � �� �38��(30.2)��
Paid��work,��n��(%)� � � �� �30��(23.8)��
HAQ�rDI��(0�r3);��mean��±��SD�� 0.63��±��0.58��
GAQ2.0��(Gout��impact��scales:��0�r100);��mean��±��SD��
������Gout��concern��overall��
������Gout��medication��side��effects��
������Unmet��gout��treatment��need��
������Well��being��during��attack��
������Gout��concern��during��attack��
������GAQ2.0:��physical��health��past��4��weeks��(1�r6)��
������GAQ2.0:��mental��health��past��4��weeks��
������GAQ2.0:��quality��of��life��past��4��weeks��
������GAQ2.0:��pain��past��4��weeks����
������GAQ2.0:��disease��activity��due��to��gout��(1�r10)��
������GAQ2.0:��pain��due��to��gout��(1�r10)��

��
53.9��±��22.4��
45.3��±��21.3��
48.1��±��13.8��
45.0��±��11.3��
44.7��±��22.1��
3.5��±��3.9��
2.8��±��1.0��
3.1��±��1.0��
3.2��±��1.2��
4.2��±��2.6��
3.7��±��2.6��

��
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Table��4.2�� Resource��utilization,��productivity��loss��(WPAI)��and��annual��costs��across��the��different��cost�r
categories��of��patients��with��gout��(n=126).��

�� Patients��with��
resource��use,��

n��(%)��

Resource��use��
per��6��months��

Annual��costs��
(EUR/patient)��

Total��direct��
costs,��%��

Consultation��(number��of��visits)��
Rheumatologist��/ ��Other��medical��
specialist��
General��practitioner��
Psychologist��

��
����92��(73.0)��
����84��(66.7)��
10��(7.9)��

��
2.9��(2)��[1�r4]��
3.4��(2)��[0�r4]��
0.5��(0)��[0�r0]��

��
743��(516)��[258�r1032]��

190��(112)��[0�r224]��
85��(0)��[0�r0]��

��
13.1��
����3.4��
����1.5��

Therapy��(number��of��visits)1�� ����27��(21.4)�� 3.7��(0)��[0�r0]�� 262��(0)��[0�r0]� � � �� �4.6��
Hospital��admissions��(days)� � � �� �15��(11.9)�� 1.0��(0)��[0�r0]�� 1189��(0)��[0�r0]�� 21.1��
Non�rmedical��resource��use��
(hours/week)��
Household��care��(professional)��
Informal��care��by��family��and��
friends��

��
����16��(12.7)��
����26��(20.6)��

��
0.8��(0)��[0�r0]��
2.7��(0)��[0�r0]��

��
1442��(0)��[0�r0]��
1735��(0)��[0�r0]��

��
25.6��
30.7��

Total��direct��costs� � � � � �5647��(1148)��[258�r5239]�� 100��
�� Time,��%�� Total��costs/week��

(EUR/patient)��
Annual��costs��
(EUR/patient)��

Indirect��
costs��

of��total,��%��
Paid��productivity��loss���� �� �� �� ��
Absenteeism������ ����9.6��(0)��[0�r25]�� 96��(0)��[0�r34]�� 4982��(0)��[0�r1791]� � � �
Presenteeism���� 26.9��(0)��[0�r55]�� 301��(155)��[0�r436]�� 15657��(8067)��[0�r22683]#� � � �
Total��indirect��costs��for��total��
group��

� � � � � � � �

Absenteeism���� �� �� 1267��(0)��[0�r0]� � � �
Presenteeism� � � � � �3980��(0)��[0�r0]� � � �
Total��Costs:� � � � � � � � � �
������Total��direct��and��indirect��costs����
������(absenteeism��only)��

� � � �6914��(1279)��[258�r7543]�� 18.3��

������Total��direct��and��indirect��costs����
������(absenteeism��and��
������presenteeism)��

� � � �10894��(1840)��[314�r14467]�� 48.1��

1��Physiotherapy,��occupational��therapy��or��exercise��therapy;��* ��Values��are��mean��(median)��and��[interquartile��
range],��unless��otherwise��specified;��#��Presenteeism��is��not��calculated��in��total��costs��(Friction��Cost��Approach).��
��

Productivity��loss��and��indirect��costs��

Table��4.2��presents��the��percentage��of��time��productivity��loss��and��weekly��costs��for��the��
30��patients��(24%)��with��a��paid��job.��Among��these,��8��(27%)��reported��to��have��incurred��at��
least��a��1�rh��absence��attributable��to��health,��but��nobody��had��been��absent��for��full��working��
time.��
On��average,��the��proportion��of��time��absenteeism��was��9.6%��(median��0,��IQR��0�r25)��and��
average��productivity��impairment��was��26.9%��(0,��0�r55),��resulting��in��an��overall��work��
impairment��of��30.6%��(10,��0�r53).��
Annualizing��costs��of��absenteeism��resulted��in��an��average��of��€4982��(median��€0)��per��
working��patient.��Since��no��patient��was��absent��for��the��full��working��time,��the��data��did��not��
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need��to��be��adjusted��for��the��friction��period.��Averaged��over��all��patients��in��the��sample,��
this��would��result��in��€1267��(€0)��per��patient��per��year.��
When��including��costs��of��presenteeism��in��productivity��costs,��these��costs��amounted��to��
€15,657��(€8067)��per��year��per��working��patient��or��€3980��(€0)��per��patient��per��year��when��
averaged��over��all��patients.��

Total��costs��

Total��annual��direct��and��indirect��costs��of��all��patients,��excluding��presenteeism,��amounted��
to��€6914��(median��€1279)��per��patient��per��year.��The��proportion��of��direct��costs��is��82%.��
When��calculating��total��annual��direct��and��indirect��costs,��including��presenteeism,��the��
estimate��is��€10,894��(€1840);��the��proportion��of��direct��costs��is��52%.��

Factors��associated��with��higher��costs��

Results��of��the��uni�r��and��multivariable��logistic��regression��analyses��of��factors��associated��
with��costs��above��the��median��are��presented��in��Table��4.3.��Multivariable��regression��for��
direct��costs��showed��that��female��sex��(OR��5.13,��95%��CI��0.87�r29.41),��CVD��(OR��7.50,��
95%��CI��2.30�r24.40),��functional��disability��(OR��3.20,��95%��CI��1.05�r9.31),��unmet��gout��
treatment��needs��(OR��1.04,��95%��CI��0.99�r1.09),��and��pain��(OR��1.19,��95%��CI��0.97�r1.41)��
were��independently��related��to��higher��costs.��For��total��costs��(excluding��presenteeism),��
multivariable��regression��analysis��revealed��that��again��female��sex��(OR��4.67,��95%��CI��
0.85�r25.64),��CVD��(OR��5.67,��95%��CI��1.91�r16.81),��functional��disability��(OR��3.70,��95%��CI��
1.34�r10.17),��and��also��unmet��gout��treatment��needs��(OR��1.04,��95%��CI��0.99�r1.08)��were��
independently��related��to��higher��total��costs��(excluding��presenteeism).��The��multivariable��
logistic��regression��analysis��for��total��costs��including��presenteeism��showed��similar��results��
with��respect��to��the��role��of��female��sex��(OR��5.59,��95%��CI��1.05�r29.41),��CVD��(OR��5.09,��95%��
CI��1.81�r14.34),��and��functional��disability��(OR��3.38,��95%��CI��1.31�r8.70).��The��Nagelkerke��R2��
of��these��multivariable��models��were��0.48,��0.42,��and��0.38,��respectively.��
Figure��4.1��shows��the��predicted��probability��of��patients��being��in��the��group��with��higher��
total��costs.��As��can��be��seen,��women��have��consistently��higher��costs��compared��to��men,��
independent��of��HAQ�rDI��and��presence��of��CVD.��Within��men��and��women,��CVD��also��
consistently�� increases�� the��probability��of��higher��costs,�� independent��of��HAQ.��For��
example,��at��a��HAQ��of��1,��about��40%��and��80%��of��men��have��high��costs,��depending��on��
whether��they��have��CVD,��and��for��women,��these��proportions��would��be��65%��and��90%.��
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Figure��4.1�� (A)��Predicted��probability��(95%��CI)��of��higher�rthan��median��total��costs��for��men��with��gout.��

(B)��Predicted��probability��(95%��CI)��of��higher�rthan��median��total��costs��for��women��with��gout.��
��

Discussion��

To��the��best��of��our��knowledge,��ours��is��the��first��COI��study��in��patients��with��gout��based��on��
information��on��health��resource��use��from��patients��themselves��and��simultaneously��
assessing�� a�� large�� amount�� of�� real�rworld�� clinical�� data�� related�� to�� gout�� and�� its��
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�� Cost��of��illness��and��determinants��of��costs��among��patients��with��gout�~69��

comorbidities.��Moreover,��this��is��only��the��second��COI��study��in��gout��performed��in��
Europe.��The��annual��total��(direct��and��indirect)��costs��of��patients��with��longstanding��gout��
who��are��under��the��care��of��a��rheumatologist��were��estimated��to��be��on��average��€6914��or��
€10,894��per��patient��when��excluding��or��including��costs��of��presenteeism,��respectively.��
Independent��of��the��approach��to��value��indirect��costs,��the��direct��costs��were��at��least��50%��
of��the��total��amount.��The��proportion��of��indirect��costs��as��part��of��the��total��COI��was��lower��
than��classically��seen��in��rheumatoid��arthritis��(RA)��and��ankylosing��spondylitis��(AS).��
However,��this��is��not��surprising��because��the��average��age��of��patients��was��almost��67��years��
and��consequently,��a��lower��proportion��of��subjects��were��currently��employed��and��thus��at��
risk��for��productivity��loss.��While��a��large��percentage��of��patients��consulted��a��general��
practitioner��(66%)��or��specialists��(73%),��only��12%��was��hospitalized,��and��13%��and��21%��of��
the�� patients�� received�� professional�� or�� informal�� household�� care,�� respectively.��
Notwithstanding,��the��costs��of��hospitalization��and��caregiving��were��the��categories��driving��
the��direct��costs.��Interestingly,��factors��contributing��consistently��to��both��direct��and��total��
costs��were��functional��limitations��and��CVD.��
Within��the��limitation��of��comparability,��the��total��annual��costs��(dollars��converted��to��
Euros)��per��patient��as��reported��in��9��prior��studies��ranged��from��€2228��(US$3023)��to��
€18,975��(US$25,741)��for��all�rcause��direct��costs,��and��€68��(US$92)��to��€2885��(US$��3915)��
for��all�rcause��indirect��costs��(Table��4.4).12�r20��While��a��large��variation��in��the��reported��
all�rcause��COI��was��found,��our��results��fall��within��the��higher��part��of��the��range.��Several��
factors��can��explain��these��findings.��First,��all��studies��in��the��literature��report��on��data��from��
insurance/claims��databases,��being��a��case�rmix��of��persons��under��care��of��a��general��
practitioner,��as��well��as��those��referred��to��specialists.��Therefore,��these��studies��likely��
include��more��patients��with��less��severe��gout��than��in��our��study,��which��can��influence��
direct��as��well��as��indirect��costs.��Second,��the��categories��of��resource��use��that��are��taken��
into��account��for��cost��calculation��varied��between��studies��and��are��not��always��described��
in��detail.��Different��from��all��other��studies,��we��accounted��for��formal��and��(disease�rrelated)��
informal��care��by��family��and��friends,��which��was��a��large��proportion��of��the��direct��costs,��
especially��in��females.��Presumably,��the��societal��roles��females��play��as��housewife��and/or��
caretaker��explain��the��higher��need��for��substitution��of��their��tasks��by��(in)formal��caregivers��
when��females��are��ill.��While��we��assessed��only��all�rcause��costs��and��some��of��the��studies��
reported��all�rcause��and��gout�rrelated��costs,��it��became��clear��that��the��vast��majority��of��the��
costs��were��not��directly��related��to��the��gout��disease��itself.��Third,��the��costs��or��value��of��
resources��were��often��not��provided.��Next,��the��costs��are��difficult��to��compare��because��of��
large��differences��in��healthcare��practices��and��social��security��systems��between��different��
countries,��affecting��not��only��resource��use,��but��also��the��unit��prices��of��resources.��It��is��of��
note��that��in��the��Dutch��healthcare��system,��formal��(and��even��informal)��caregiving��are��
covered��under��specific��indications��and��that��patients��incurring��sick��leave��continue��to��
receive��100%��of��their��salary��for��the��entire��first��year.��When��costs��were��reported,��as��far��
as��could��be��compared,��it��could��be��seen��that��the��Dutch��resources��were��more��expensive��
as��compared��with��the��unit��prices��of��other��studies.��However,��it��is��important��to��note��that��
the��Dutch��figures��are��based��on��activity�rbased��cost��calculation��and��not��tariffs.��In��these��
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