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ABSTRACT

Objective. The aim of this study was to develop a standardised
grading system for the diagnosis of hand osteatasthirom high
quality hand photographs and to examine the reiship between
hand osteoarthritis pain in the elderly and différeassessment
methods with particular reference to hand photdgyap

Materials and methods. This was an ancillary study of randomly
selected subjects from the AGES-Reykjavik study) ffales and 221
females aged 69-92 participated.

All participants had high quality photographs takdrboth hands. A
photographic scale was then developed to measenadible signs of
the presence of hand OA, such as hard tissue enterg, deformity
and visible soft tissue swelling. Additionally, &ngcal examination
for structural osteoarthritis changes (not pain)d astandard
radiographs were taken of the hands of all paditip. Pain was
documented by a questionnaire.

Results: According to the photographic method, 60,4% of médlad
at least one affected hand joint, 85,5% had radmgc OA and
74,2% clinically diagnosed OA in at least one @& 118 hand joints. In
females, the percentages were 66,2%, 93,7% ané32eépectively.
Females were more likely to report pain than malé® prevalence
of ever having hand pain lasting at least one m¢h#n ACR criterion
for diagnosis of hand OA) was 20,0% (10,7% in maleg 27,0% in
females).



Sixteen males (10,1%) and 92 females (41,4%) re@adrttermittent
pain. and when pain was present, the number offiydgmints was
greater in females than in males. Intermittent paimdividual joints
and joint rows was significantly associated witle geverity of OA
assessed by all three methods.

Conclusions. Hand osteoarthritis is common in the elderly.
Agreement between the three methods is better nralés than in
males in this age group. Radiography is more deadtan either the
photographic method or clinical examination. In thajority of cases,
the three methods are identifying the same indalsltas having
severe hand OA.

Hand joint pain is relatively rare in elderly malesmpared to
females in this age group and shows a consistdatioe to the

severity of hand OA in individual joints and jomroups.



AGRIP
Markmid. Markmid pessarar rannsoknar var ad proa adferdadio
greina handarslitgigt af hdgeeda ljdsmyndum og bare saman vid
kliniska skodun og rontgengreiningu vid mat a hasldgigt i eldra
folki. Jafnframt var eetlunin ad skoda tengsl sé&aauhdndum vid
bessar prjar greiningaradferoir.
Efni og adferdir. Patttakendur voru 381, 160 karlar og 221 konur a
aldrinum 69-92, sem valdir voru af handahéfi ur A&SEeykjavik
rannsokninni. Teknar voru hageeda ljosmyndir af lidmdallra
patttakenda og adferd préud til ad meta sjaanlegrkime
handarslitgigtar af ljosmyndunum. Einnig voru tekn@ntgenmyndir
af hondum allra patttakenda og klinisk skodun freamind. Lagt var
mat & upplifun sarsauka med spurningalista.
Nidurstodur. Samkvaemt ljosmyndaadferdinni héfou 60,4% karla og
66,2% kvenna slitgigt i a.m.k. einum handarlid. 585, karla og
93,7% kvenna greindust med handarslitgigt skv.gémtog klinisk
skodun greindi 74,2% karla og 82,4% kvenna med &shtyigt.
Konur reyndust liklegri til ad kvarta yfir verkjurng sarsauka i
handarlioum, en 20% péatttakenda (10,7% karla o§%7kvenna)
sdgdust einhvern timann hafa fundid fyrir verkju@di minnsta kosti
manud og 10,1% karla og 41,4% kvenna fundu stundyrin
sarsauka i hoéndum. Verkir frAd einstaka lidum regndiengjast
alvarleika slitgigtar samkvaemt 6llum premur gregaradferdunum.
Alyktanir. Handarslitgigt er algeng hja o6ldrudum og i pessum

aldurshop er samraemi milli adferdanna betra hjaukomeldur en



korlum. Rontgen er naemari adferd vido greiningu laaslitgigtar
heldur en ljosmyndaadferdin og klinisk skodun emeirihluta tilfella
eru pessar adferdir sammala um greiningu einsigklia meod
alvarlega slitgigt.

| pessum aldurshép kvarta feerri karlar en konur gfirsauka fra
handarlidum en samband er milli verkja fra einstiklidum og
alvarleika slitgigtar pegar allar prjar greiningadfexdirnar eru

notadar.
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1. INTRODUCTION

Osteoatrthritis is the most common form of arthi@imong the elderly
and one of the leading causes of chronic disabilityWestern
countriegFelson, 1988; March and Bachmeier, 1997). The madm
of this problem is increasing with the aging of gregulation in many
countries. Osteoarthritis can arise in any synojpaalt in the body,
but most often in the hand, knee, and hip jointsifgle joint can be

involved, but more commonly multiple joints areeatftfed.

1.1 Definition
The term osteoarthritis (OA) describes a commonre-ratated,

heterogeneous group of disorders that are defined:

“OA diseases are a result of both mechanical anuldgical events
that destabilize the normal coupling of degradatand synthesis of
articular cartilage chondrocytes and extracellulamatrix, and
subchondral bone. Although they may be initiatedniojtiple factors,
including genetic, developmental, metabolic, andumnatic, OA
diseases involve all of the tissues of the diadhfiqoint. Ultimately,
OA diseases are manifested by morphologic, bioatsmolecular,
and biomechanical changes of both cells and mattich lead to a
softening, fibrillation, ulceration, loss of artilar cartilage, sclerosis
and eburnation of subchondral bone, osteophyted, sartbchondral

cysts. When clinically evident, OA diseases areatdtarized by joint
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pain, tenderness, limitation of movement, crepitescasional
effusion, and variable degrees of inflammation wiih systemic
effects’ (Kuettner, 1995)

1.2 Pathogenesis of osteoarthritis

The view of osteoarthritis and its pathogenesistinaes to change.
Previously, OA was considered a degenerative diseas simply an
inevitable part of ageing. Now, however, OA is gasingly viewed
as a dynamic process, one that is metabolicalliwecwith the

process of the disease involving both destructimh r@pair that may
be triggered by a variety of biochemical as wellreehanical insults.
Hand OA commonly affects the distal interphalang@&idP) joints,

proximal interphalangeal (PIP) joints and the camptacarpal joint of
the thumb (CMC1). The Heberden node is charae@riby

osteophyte formation on the dorsal and lateral @spef the DIP
joint. Bouchard nodes occur adjacent to the PliRtgoand are
pathoanatomically similar to Heberden’s nodes, batur less

frequently.
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= DIP joints

PIP joints

Heberden’s node Bouchard’s node

Figure 1. The Heberden node is characterized by osteophyte
formation on the dorsal and lateral aspects oDttejoint. Bouchard
nodes occur adjacent to the PIP joints.

The characterics of the osteoarthritic joint iswhan Figure 2. A
number of pathogenic features consistent with @stbotis are
shown. Osteoarthritis involves the entire joint agincluding the
subchondral bone, menisci, ligaments, periarticataiscle, capsule,

and synovium.
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Mormalknee ' Osteoarthritic knee

Subchondral 1 | : | |
bone | | : \ ‘
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Figure 2. Pathogenic features consistent with osteoarth{tdisnter
and Felson, 2006).

1.3 Prevalence

The prevalence data available on hand OA dependkeodiagnostic
criteria used and the age of the study populatiithough point
prevalence of radiographic OA (ROA) is reportedbw as high as
28.9% to 76% in population-based studies, the peaca of
symptomatic hand OA is much lower with a point @ewnce of 4%
to 6.2%(Niu et. al, 2003; Van Saasst. al, 1989).
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The prevalence of radiographically diagnosed hamd ifcreases
steadily with age. Radiological studies have shdhat in the age
group older than 70, up to 90% of women and 80%meh are
affected. It is likely that these figures overestienthe real clinical
burden of hand OA, as studies suggest that thealmese of
symptomatic hand OA in subjects older than 65 yéarsnly 15%
(Mannoniet. al, 2000).

1.4 Risk factors

Risk factors for development of osteoarthritis utt® age, female sex,
a positive family history, previous trauma, occugat(Kalichman
and Hernandez-Molina, 2009), and joint hypermopi{donssoret.
al., 2009a). Some investigators have reported a rvegasisociation
with osteoporosis (Haugeet. al, 2007). A strong association has
been described between high BMI and the presenckneé OA
(Manek et. al, 2003; Nishaet. al, 2003) and body weight has also
been shown to be a predictor of incident osteo#éighof the hand
(Kalichmanet. al, 2009; Oliveriaet. al, 1999).

Conflicting results have been reported on the imiahip that
smoking shares with OA, with some researchers dimai protective
effect of smoking (Haar&t. al, 2003; Jonest. al, 2001) while
others have found no clinically significant proteat (Wilder et. al,
2003).
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1.5 Defining hand OA and standard approaches to thdiagnosis
Defining hand OA is important to advance the inigadion of the
disease and to document its presence as a markar systemic
predisposition towards OA.

The phenotype of hand osteoarthritis is usuallyngelf by pathologic
examination of affected joints, by evaluation oindal signs and
symptoms, or by examination of radiographic chamdstics of the
joints, as pathological changes associated witleoasthritis are
usually visible on plain radiographs.

Unfortunately, defining hand OA is still problen@abtecause of lack
of an absolute clinical, radiological, or patholmaji standard that the
epidemiology of hand OA can be compared to. Thpiglesniological
studies using symptoms questionnaires, clinicdeia, radiographs
or bone scintigraphy have tended to display hetsregus results.
Currently, both clinical and radiographic critehave their advocates
for use in epidemiological studies. The radiographriteria are
considered more robust, but disadvantages incladg adiation and
availability of equipment and trained readers. Ikemnore the
radiographic changes develop over a consideraligtieof time,
possibly underdiagnosing the youngest and oftent ymptomatic
group of hand OA patients which constitute a futtznget group in
the event of preventive treatment. Clinical craehniave worked well
in certain settings, but among the main disadvasagre the
availability of expert examiners and that standaation has proved
difficult (Mejjad and Maheu, 1995).



19

In addition, despite advances in our understandinthe disease, a
discrepancy remains between structural markersatbfgbogy and the
clinical syndrome of osteoarthritis typified by moi pain and
disability. Zhang and colleagues reported that sgmptic hand
osteoarthritis limits several daily functional adies in the
Framingham study (Zhanet. al, 2002). A modest association has
been reported between the presence of ROA andréisene of pain
and disability in a population with diagnosis ofnbdaosteoarthritis
(Fautrelet. al, 2005; Jonest. al., 2001).
Clinical diagnosis is usually based on the presafigeint symptoms
and evidence of structural changes seen on ragibgraThe
American College of Rheumatology (ACR) has esthblis a
diagnostic criteria for OA of the hand. The ACReria call for

* hand pain, aching or stiffness lasting at leasbatim

* nodal enlargement in at least two of ten jointsafbral first

CMC and the second and third DIPs and PIPs),
» swelling of fewer than three MCP joints, and
* nodal enlargement of at least two DIP joint or defity of
two or more of the 10 selected joints (Altmamal, 1990)

The limitations of the ACR criteria for epidemiologl studies have
been mentioned (Hadt. al, 1994), they seem good for identifying
cases of persistent symptomatic disease but prewepidemiologic
and genetic studies have largely targeted radidbmga@A. While
symptomatic hand OA should be a focus of studieslige it causes

disability, few studies have been conducted to ystsigimptomatic
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hand OA, especially in the elderly. Little dataaigilable on pattern
of joint involvement and risk factors for symptomahand OA as
most persons with radiographic OA do not have pg¥st symptoms.
A study of an elderly population in Iceland based the ACR
classification criteria (Aspelundet. al, 1996) found that the
prevalence of symptomatic hand OA was 3% in men &¥din
women. The symptoms criterion, however, showed idensble
variation with time and thus the symptomatic OA wgyowas not

stable.

1.5.1. Radiology
Radiological changes are most commonly used toegnathid OA. At

present, several different radiographic classificasystems are used
but the Kellgren-Lawrence (K-L) scale for gradinf radiological
changes has been most widely used in the past gfi€all and
Lawrence, 1957) but there is no agreement on tketheeshold for
the definition of generalized HOA(Hart and Spectb995). In a
review by Marshall and colleagues in 2008 it wagoreed that in
1996-2005 thirty epidemiological studies, all usitihge K-L scale,
used 13 different cut-off points for diagnosis ofstemic HOA
(Marshall et. al, 2008). Comparison and harmonizatioh these
systems is desirable to facilitate comparison bebtw@revalence
studies.

Also, radiographic findings do not necessarily elate well with

symptoms, as studies have shown limited correlatomiween
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radiological changes and the presence of symptaoeis as pain and
impaired function of the joint (Sowers, 2001). Nat people with

radiological evidence of osteoarthritis have symppand not all
people with symptoms have radiological evidenceostieoarthritis
(Lachanceet. al, 2001).

Therefore, the appropriateness of radiology inicdih and large
population-based studies has been questioned (Kakn al, 1989;

Laneet. al, 1993).

1.5.2. Photography as a method of diagnosing hand OA

For a relatively common disease like hand OA, lapgpulation-
based studies can be very expensive and laborsirent would be
useful to be able to utilize an inexpensive scregisystem to select
those individuals appropriate for further study nfrahe general
population.

In recent years, the use of photography to diaghasd OA has been
considered by many investigators (Steeh al, 2004). In one
instance, the presence of 'bony prominence or ohéfgrread from a
photograph was utilized for the diagnosis of OArfidhet. al, 2000);
However, no assessment for accuracy or precisios rkgaorted.
(Hirschet. al., 2000)

Acheson and colleagues assessed the relative ehi@hotographic
presence of any bony deformity (including nodesynpared with
symptoms, as a screening tool for assessing tlsempee of hand OA

in a population study (hand OA defined as Kellgkenvrence grades
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2-4 in corresponding joints). For all adults inadd the sensitivity of
photographic evidence of bony deformity of the Obints was
between 50-60%, while specificity was between 7 7ahd 81.6%
when compared to radiography (Achestnal, 1969).

1.6 Pain

The most common symptom of osteoarthritis is jopatin, and
stiffness and functional impairment is also oftaesent. Arthritis
pain is the most common cause of pain in elderlpupstions
(Linaker et. al, 1999) and arguably the most debilitating aspéct o
OA.

Usually, pain is associated with joint use anderadd by rest. For
many patients, a circadian pattern can be seeta(Bgkt. al, 1990).
As the disease progresses, many patients expeneace persistent
pain that can occur at night and when resting, ingusouble with
sleep.

Studies show that hand OA leads to variable degoégsain and
disability (Fautrelet. al, 2005; Niuet. al, 2003). A recent review by
Dahaghin and colleagues revealed that the stresfgtie association
between radiographic hand OA and pain varies widalythe
published studies (Dahaghiet. al, 2006). It is apparent that a
discrepancy remains between structural markeratbfobogy and the
clinical syndrome of osteoarthritis typified bynoipain and disability
(Ding et. al, 2007; Elliottet. al, 2007).
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Gender differences in pain are well described (Kestf al, 2000),
and many studies suggest that women are more liketgport pain
than men (Davis, 1981; Unruh, 1996). The reasons timse
differences are not well understood.

1.7 Aims of the study

The aim of this study was to develop a simple, p@#sive screening
method to diagnose hand OA. In this study, we ssigtiee use of
high quality hand photographs as a method for disigqg hand

osteoarthritis. We also took the first step towastisdardization of a
reproducible scoring system. If it were possiblestandardize the
taking and reading of hand photographs to an aab&ptievel, it

would open a number of epidemiological possib#gitiencluding

comparisons of populations and possible assocmtwwith other

diseases.

Secondly, the aim of this study is to compare & $shme sample of
patients the precision and the sensitivity of thd#gerent scoring

methods; photographic, radiographic and clinicaliggnosed hand
OA to assess the severity of structural changésuimd OA. Also, we
wish to enlarge the evidence concerning the precaleand pattern of
osteoarthritis in the hand joints in the elderlydn investigate the
association between photographic, radiographic @t ag clinically

diagnosed hand OA in the hand and self-reported paithis age

group.
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2. MATERIALS AND METHODS

2.1 Subjects

All participants were enrolled in the Age, Gene/lEonment
Susceptibility-Reykjavik (AGES-Reykjavik) Study (H&s et. al,
2007) between February and June of 2005. Subjeets asked to
participate in an ancillary study that involvedicggtaphs being taken
of both hands. Of the total 800 participants in A&ES study during
that timeframe, 389 agreed to have a hand radibgtalen. Other
diseases affecting visual assessment or the deweldpof hand OA
were recorded (e.g. inflammatory arthropathies, Winen’'s
contracture, neuropathies, post-traumatic) and ethasubjects
disqualified.

Among 381 eligible participants there were 160 masnd 221
females. Males ranged in age from 69 to 90, withean age of 76,

and females ranged in age from 69-92 with mearo&@é years.

2.2 Finger joint pain assessments
Participants were asked about hand symptoms wighfelowing

questions:

« Have you ever had pain lasting at least one mantha joints
of your hands or wrist? (The ACR criterion for diagis of
hand OA)
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+ In the past 12 months have you had pain lastingast one
month in the joints of your hands or wrist?

+ Do you sometimes have pain in the joints of younchar
wrist?

« If participants answered the third question posltiy they
were asked to fill out a diagram showing whereghm was

located. The diagram is shown in Figure 22 in Ambend.

2.3 Radiographic procedure

Standard radiographs were taken of both hands:adibgraphs were
examined by two experienced radiologists (GuomuntuEliasson
and Asbjorn Jénsson) and interreliability was fouadbe excellent
(ICC=0,87). Consensus scores reached at a sedtind.sThe degree
of radiographic OA in individual joints was gradedising the
Kellgren-Lawrence scoring system (Kellgreet. al, 1963)
(O=absence; 1=doubtful; 2=mild; 3=moderate; 4=seveéBrade 2 or

higher was considered a definite sign of radiogia@rA.

2.4 Clinical examination

All subjects were examined by an experienced cdhnic(Helgi

Jonsson). Individual hand joints were scored on-& €cale as
follows: 0=no evidence of OA, 1=suspected but refinike OA, 2=

definite moderate OA, 3= severe OA. Grade 2 or dnglvas

considered a definite sign of clinically diagno$2d. To measure the
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reliability af the clinical examination, a secontinician, Lauren
Abbott, reexamined 50 individuals. Interobservereaghent was
found to be good (ICC=0,81).

2.5 Photographic reading procedure

All photographs were taken with a Fuji Finepix 6888om camera
with images taken at 2800x2200 pixels. The cames mvounted on
a tripod with a fixed distance to a velvet boardhwinarkers for
thumb positioning. The quality of the digital ima&ges important in
order for the readers to be able to visually assbesdegree of
enlargement and deformity.

A photographic scoring system was developed. Irpameg the
scoring system, a number of variables that wergestisd to be
related to hand osteoarthritis in each joint wesgistered. After
comparing the results with hand radiographs, tm@kkes most likely
to be associated with clinical and radiographic chadA were
determined.

Each individual hand joint was graded separatefythe visual signs
of the presence of hand OA. Several factors alenpbrtance, such
as hard tissue enlargement, visible soft tissudlisgge position and
deformity.

The distal interphalangeal (DIP) and the proximakiphalangeal
(PIP) joints were scored on a 0-3 scale as foll@ws10 evidence of
OA, 1=suspected but not definite OA, 2= definitedaate OA, 3=
severe OA.
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For the DIP joints, the deformity of a joint witholard tissue
enlargement did not justify the diagnosis of hardl @» its own but
when deformity was severe (>30°), the recordedese@s raised by
one (1) unit (to a maximum of 3).

Reference photographs for the grading of DIP and jints are
shown in Figures 3 and 4. For uniformity of preséinnh the right

second DIP and third PIP joints are shown.
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Figure 3. Reference photographs showing osteoarthritis efritht
second DIP. The joint is given a score (0-3) fordhdissue
enlargement (Heberden’s nodes) and deformity gbihe
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Figure 4. Reference photographs showing osteoarthritis ofrigjte
third PIP. The joint is given a score (0-3) for dvéissue enlargement
and deformity of the joint.
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For assessment of OA of the first carpometacai®M1) joints, a
slightly different approach was needed. Two diffierdindings,

enlargement of the joint and abnormal positioniwgre related to
OA in that joint. Abnormal positioning reflects par migration of
the base of the first metacarpal bone and is refteon photography
by a number of factors, including disappearanceth& normal

configuration of the CMC1 joint, medial rotation dfie thumb

showing increased folding of the skin over thetfirsetacarpal joint
(MCP1) and sometimes hyperextension of that joint.

Both enlargement and position were scored on as@ade, (0=no
evidence of OA, l1l=suspected but not definite OA, @efinite

moderate OA, 3= severe OA.) and subsequently adjddg a score
of 0-6 which was translated into a 0-3 score a®vd: (0= Normal

joint, 1= Doubtful OA, 2-3= Definite OA and 4+= Sae OA).

Reference photos for the CMCL1 joints are showniguie 5.
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Figure 5. Reference photographs showing osteoarthritisefQNC1

joint. The number on the left is the score for ggganent of the joint
(0-3) and the number on the right represents poggubluxation of
the thumb (0-3). a) Healthy CMC1 joints. b,c,d) rbesing

osteoarthritis of the CMCL1 joints



32

T
S
o
N

Figure 5. Continued.
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Two observers, Gudrun P. Helgadoéttir and Helgi 6ns assessed
the hand joints of every participant. Initially tbbservers read small
samples. Radiography and clinical examination wesed to help
determine the visual factors of importance and dting the role of
deformity of joints and/or enlargement and whetliteicould be
attributed to OA. It was found that deformity oetBIP joint had to
be substantial (>30°) for it to be relevant to ftere and in the case
of the CMC1 joint, both the positioning of the thiand enlargement
of the joint were relevant.

For measurement of intraobserver correlation, ttetggraphic
reading of 50 individuals was repeated by GPH \&ithinimum time

interval of one month between readings.

2.6 Statistics

All statistical analyses were carried out with SPES 16.0) and
SAS/STAT (version 9.2). Non-parametric statisticaéthods were
used. For estimates of interobserver and intragbseeliability and

agreement for assessment of individual joints Kafmpeoff) (where

grade 2 was used as cut-off point) and Average Mealtraclass
Correlation Coefficient (ICC) were used. Kappa ¢(df)/denotes the
percentage of cases where observers agree onag@eodis of hand
OA for each joint. ICC measures the reliabilityeditly.

Due to prevalence differences between the gengegsalence data
were calculated for males and females separatdlg. dssociations

between reported pain and diagnosis of osteoasthby photo,
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clinical examination, and radiography were compaxétti a logistic

regression model for the DIP, PIP, and CMC1 jonoiugs separately.
The generalized estimating equation approach, usitg

exchangeable log-odds association structure, wasl us take
repeated measures (photo, clinical examination radébgraphy) of
the same subject into account. The analyses ware by sex, with
and without adjustment for age, BMI, smoking statrsd education

level.
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3. RESULTS

The baseline characteristics of the 381 particpame presented
Table 1. Mean age was 75,8 years with 58,3% fen

Table 1. Baseline characteristics of the study participants.

All participants (N=381) Males (N=159) Females (N=222)

Age 75,8%5,0 76,144 75,5t5,3
Agegroups %

<75 49,3 42,8 54,0

75-79,9 30,4 37,7 25,2

80-85 13,4 15,1 12,2

»85 6,8 14 8,6
Heigth (cm) mean +5D 167,2+9,2 175,6 +6,4 161,2+5,5
Weight (kg) mean +5D 76,6+ 14,0 83,7+13,0 71,5+12,4
Body mass index [BMI)(kg{m®) mean + 5D 27,4+4,3 27,1+3,9 27,5%4,6
BMI categories (kg/m’) %

Mormal weight (BMI<25) 25,3 24,1 26,2

Overweight (BMI 25-29,9) 47,2 51,3 44,3

Obese (BMI=30) 27,4 24,7 29,4
Hand joint pain 1 month ever (ACR criteria) % 20,2 10,7 27
Hand pain lasting at leas one month in the past year % 13,1 4,4 13,4
Hand pain sometimes % number of painful joins 28,3 10,1 41,4

For comparison, the characteristics of all the ipgdnts in the
AGES-Reykjavik Study dunig the time period is shown in Table

Table 2. Characteristics of all participants in the AGES-Reykjavik Study from February till June 2005.
All participants (N=800) Males (N=335) Females (N=465)

Age 76,5+4,9 75,6%5,0
Agegroups %
<75 46,1 39,4 51,0
75-79,9 33,0 37,3 29,9
80-85 14,0 16,4 12,3
85 6,9 6,9 6,9
Heigth (cm) mean £ SD
Weight (kg) mean + SD 83,1+12,8 71,8+12,6
Body mass index (BMI}{kg(m?) mean +SD 27,0+3,9 27,5+4,5
BMI categaries (kg/m”) %
Normal weight (BMI<25) 30,5 23,8 31,7
Overweight (BMI 25-29,9) 45,9 52,3 41,4
Obese (BMI=30) 23,6 18,9 26,9

Our study population does not differ significantly age/age
distribution or BMI distribution from the entire AEZ-Reykjavik

Study population during the time interval in ques:
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3.1 Photographic scoring

In the first sample comparisons, Average Measurt&radiass
Correlation Coefficient (ICC) for assessment of Dk joints was
approximately 0,60 but after repeated blind sanagleessments and
with the help of a reference photograph collecttbe agreement
between observers improved and rose to above 0afgyg 0,78-
0,85). Agreement between the two observers, medswite Kappa,
using 2 as cut-off point was excellent (averag& Ddahd the average
ICC was 0,83 (see further in Table 3).

The interobserver agreement measured by ICC isagumparable to
that reported in radiological studies (Clohety al, 2009; Laneet. al,
1993; Scotet. al, 1993).
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Reliability between readers was excellent for alings, with the
interreader reliability being higher for the PIPings (mean
kappa=0,90) than the DIP joinftsean kappa=0,84).

The Average Measure Intraclass Correlation Coeifici(ICC) for
each joint between repeated measurements of plapiogrby the

same reader are presented in Table 4.
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When the method had been established, both reé@éid and HJ)
scored the hand joints of the 381 participants. dstribution of
photographic scores by gender for each joint fothboeaders

combined are shown in Tables 5 -8.
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The scores for the CMC1 joints that are shown ibld@& were then
translated into a 0-3 score as follows: (0= Norjoait, 1= Doubtful
OA, 2-3= Definite OA and 4+= Severe OA).

3.2 Comparison of photographic scoring with clinich
examination and radiographic scoring

Osteoarthritis was evaluated for a total of 18 camiy affected
joints (4 DIP joints, 4 PIP joints and the CMC1npon each hand).
Table 9 shows the point prevalence of osteoarshintithe hand joint
groups of males and females for each of the threthads. Grade2

in one or more joints in the joint group is consetba marker of OA

in the joint group.
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Of the study participants, 49,3% (males 48,4%, fem&0,0%) had
photographic OA (score2) in at least one DIP joint, 31,2% (males
36,5%, females 27,5%) had photographic OA in aitleae PIP joint
and 17,1% (5,7% males and 25,2% females) had glagibic OA in

at least one of the two CMC1 joints.

For radiography, 87,7% of participants had OA irleatst one DIP
joint, 60,4% in at least one PIP joint and 31,2%titeast one CMC1
joint. According to the clinical examination, 73,4%d OA in at least
one DIP joint, 25,3% in at least one PIP joint &&J6% in at least
one CMCL1 joint.

According to the photographic method, 60,4% of mdlad at least
one affected hand joint, 85,5% had radiographic @ 74,2%
clinically diagnosed OA in at least one of the l#nd joints. In

females, the percentages were 66,2%, 93,7% anéwB2es$pectively.

Figures 6 to 10 show the percent prevalence obastaritis in each

hand joint examined, according to the three methGdade 2 is used
as cut-off for each method. Females are more aiféected than

males using all three methods and according tthedke methods, the
right hand is more often affected than the leftchamall joint groups

in both sexes.

The DIP joints were most frequently affected acowgdo all three

methods. Using the photographic method, the PIRtigoivere more
often affected than the CMCL1 joint. This was regdrsn women,
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with CMC1 OA being more prevalent than PIP OA. Aating to

radiography and clinical examination, CMC1 and Riiats showed

similar prevalence in both males and females exCpC1 OA was

more prevalent than PIP OA in females using clinesamination.

70,0
60,0
& 50,0
g 40,0
= 300
>
@ 20,0
Q.
10,0
0,0
DIP5 | DIP4 | DIP3 | DIP2 | DIP2 | DIP3 | DIP4 | DIPS
Left hand Right hand
M Photo| 15,2 | 4,5 | 10,3 | 23,4 | 25,8 | 12,3 | 8,2 | 16,4
mXray |45,3|32,1|34,4|51,9|61,2| 44,0 | 36,9 | 45,9
mClin | 44,8 |13,9 | 185 | 37,4 | 43,2 | 16,6 | 20,7 | 47,4

H Photo
H Xray

 Clin

Figure 6. Percent prevalence of OA (score 2+) in the DiRtpiof
males according to the different methods.
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90,0
80,0
70,0
60,0
50,0
40,0
30,0
20,0
10,0

0,0

Prevalence (%)

DIP5 | DIP4 | DIP3 | DIP2 | DIP2 | DIP3 | DIP4 | DIP5

Left hand Right hand
m Photo| 17,2 9,0 194 | 26,1 | 37,2 | 194 | 12,2 | 21,3
mXray | 57,2 | 51,3 | 61,3 | 658 | 79,7 | 69,4 | 51,8 | 58,8
m Clin 42,4 | 19,5 | 283 | 42,8 | 59,4 | 23,1 | 37,0 | 40,9

Figure 7. Percent prevalence of OA (score 2+) in the DiiRtgoof
females according to the different methods.

30,0
25,0
20,0
15,0
10,0

5,0

0,0

Prevalence (%)

PIPS | PIP4 | PIP3 | PIP2 | PIP2 | PIP3 | PIP4 | PIPS

Left hand Right hand
m Photo| 10,7 0,6 12,1 7,0 154 | 19,1 4,4 7,0
mXray | 19,1 8,2 15,7 | 17,6 | 176 | 20,1 | 13,3 | 241
m Clin 4,4 2,5 10,7 8,2 12,6 | 15,4 3,8 2,5

Figure 8. Percent prevalence of OA (score 2+) in the PIRt$oDf
males according to the different methods.
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35,0
30,0
R 250
g 20,0
= 15,0
>
2 10,0
a
5,0
0,0
PIPS | PIP4 | PIP3 | PIP2 | PIP2 | PIP3 | PIP4 | PIPS
Left hand Right hand
mPhoto| 41 | 32 | 68 | 54 | 95 | 144 | 2,7 | 86
mXray | 289 | 244 | 26,1 | 239 | 23,9 | 30,6 | 253 | 33,0
m Clin 3,7 7,3 8,7 8,2 9,5 12,8 6,9 5,0

Figure 9. Percent prevalence of OA (score 2+) in the PIRt$oDf
females according to the different methods.

30,0
25,0
20,0
15,0
10,0

5,0

0,0

Prevalence (%)

Left CMC1

Right CMC1 Left CMC1 Right CMC1

Males Females

H Photo

2,5

5,7

15,4

21,7

m Xray

19,7

18,2

28,4

28,0

m Clin

10,1

7,6

26,8

26,4

Figure 10. Percent prevalence of OA (score 2+) in the CMQut$o

of males and females according to the differenthiogs.
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Figure 11 presents a Venn diagram for individualsthe highest
quartile (aggregate scores) for each method. Amadyguartiles of
the aggregate scores revealed that approximatéty &GOfemales in
the highest quartile for each method were in tighést quartile for
all methods. The corresponding figure for males B8#@%. Some
participants had low POA and COA scores but highARCores.

Males Females
Vi N\ N
N\
POA / \.\ coA POA 14 CcoA
: 11 /J,,. ——:L\ 14 | | 9 | | 10
\ / \\; 13 ;" “‘.\ 27
\ ,’J / \
/ 9 ) 8 \ { 5 A 3
=i g iy 22 L i S |~
1 — B | \‘ T o
\ ROA / \ ROA |
5 / \ 20 j
\ //'

Figure 11 Venn diagram for the highest quartile of eachhoétfor
males and females.

Figures 12 to 14 present the age specific preval@idand OA in
each joint group according to the three methodscoiding to the
photographic method, approximately half of the wilials have at
least one affected DIP joint except in the oldegt group, where
31% have at least one affected DIP joint. The samamfound for the
PIP joints and CMC1 joints where we observed a @aony for

photographic OA to be less prevalent in individualshe oldest age

group. Clinical and radiographic hand OA showedalar pattern.
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60,0
50,0
S
e 40,0
9
g 30,0
o
a 20,0
X
10,0
0,0
DIPs PIPs cMmC1
m<75 52,1 26,1 13,8
W 75-79 50,9 32,8 18,1
= 80-84 45,1 45,1 27,5
m 85> 30,8 34,6 15,4

Figure 12. Age specific prevalence (%) of photographic hamd i@
each joint group according to age group.

% Prevalence
ul
o

DIPs PIPs cMC1

B <75 84,6 53,7 27,1
m75-79 90,5 69,0 34,5
m 80-84 92,2 60,8 39,2
m 85> 88,5 69,2 30,8

Figure 13. Age specific prevalence (%) of radiographic haril i®
each joint group according to age group.
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90,0
80,0
70,0
60,0
50,0
40,0
30,0
20,0 —
10,0

0,0

% Prevalence

DIPs PIPs CMC1

m<75 75,0 21,8 27,7
m 75-79 77,2 31,6 28,1

80-84 68,6 23,5 23,5
= 85> 53,8 19,2 19,2

Figure 14. Age specific prevalence (%) of clinically diagndssand
OA in each joint group according to age group.

Finally, the prevalence of OA in hand joint growgeording to BMI
category is presented in Figures 15-17.

Subjects that fall in the obese category (BMI>33)dt to show lower
prevalence of OA using the photographic method lirthaee joint

groups than subjects in the normal/overweight rangksing

radiography, we observe a tendency for higher peece in the DIP
and PIP joints in the obese category than in thetdMI categories,
as well as in the CMC1 joints, especially in mal&3inical

examination found little difference in prevalencetveeen the BMI
categories except in the CMCL1 joint, where prevaeof OA in the
CMC1 joint increased with increased BMI in both ders.
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1000

80,0

80,0

70,0

60,0

50,0

% prevalence

40,0
30,0
20,0
10,0

0.0

PHOTO KRAY CLIN

m<ls 50,0 55,2 531 71,1 91,4 833 71,1 78,9 75,8
m25-29.8| 50,6 55,1 53,1 85,2 22,9 89,4 69,1 70,4 74,7
w30 41,0 38,5 304 B4 6 923 89,4 66,7 70,6 69,2

Figure 15. Percent prevalence of OA in at least one DIP |
according to BMI status for all three methc

80,0
70,0
60,0
8 500
=
=&
8 400
2
e
£ 30,0
20,0
10,0
0,0
Females Females Females
PHOTO KRAY CLIN
W25 421 41,4 41,7 447 70,7 60,4 18,4 26,3 23,2
W25-29,8| 40,7 255 324 51,9 64,3 58,7 37,0 20,6 28,1
m=30 23,1 16,9 19,2 53,8 69,2 63,5 20,5 23,1 221

Figure 16. Percent prevalence of OA in at least one PIP
accordng to BMI status for all three metho
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45,0
40,0
35,0
30,0
g
& 250
E
£ 200
# 15,0
10,0
5,0
a0
Females Females Females
PHOTO KRAY CLIN
m<35 53 75,9 17,7 71,1 37,8 31,3 53 333 221
W25-209 86 25,5 17,9 247 33,7 28,6 16,0 37,1 27,5
m=30 0,0 246 154 333 33,8 337 154 38,5 298

Figure 17.Percent prevalence of OA in at least one of the@wmiIC1
joints according to BMI status for all three meth:

3.3. Pain prevalence

The one month period prevalence of ever g hand pain lasting at
least one month was 20,0% (77 individuals) withmales (10,7%
and 60 females (27,0%). In the previous year, m@,4%) and 4
females (19,4%) reported having pain lasting agtlaamontt

16 males (10,1%) and 92 females (%) reported intermittent pain.
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Table 10 shows the prevalence of self-reportednmteent pain in the
hand joints by gender. Females are more likelyefmort pain than
males. Very few males reported having intermitggait, with almost
none reporting DIP pain. In females, the CMC1 istradten painful,

followed by the PIP joints and the DIP joints.

3.4 Comparison of the three methods in relation tpain

3.4.1. ACR pain criterion in relation to the threethods

A receiver operating characteristic (ROC) curve Igsisn was
performed for accuracy of the three methods iniptied pain lasting
at least a month, which the ACR criterion for diagis of hand OA

calls for.
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Figure 18. ROC curve analysis of the accuracy of the threthaus
(aggregate scores in the 18 joints by each methadBtecting pain of
at least one months duration in males.

As shown in Figure 18, with only 13 males havingad®r all three
methods reporting pain lasting at least a month, significant

association was found.
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Figure 19. ROC curve analysis of the accuracy of the threthaus
(aggregate scores in the 18 joints by each methadBtecting pain of
at least one months duration in females.

In females, the photographic method and clinicanexation were
able to predict pain lasting at least a month wstatistical
significance (Figure 19). No statistically signdit association was

found for the radiographic method. It is probaliiewever, that the
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radiographic method would reach significance witlaiger sample

size.

3.4.2. Intermittent pain and joint pain distributtiin relation to the

three scoring methods

Intermittent pain in individual joints and jointws was significantly
associated with the severity of OA assessed e methods. The
strongest associations were seen for the CMCL1 sjoarid the

interphalangeal joints of the second and thirddnsg

Table 11 presents the associations between thaalesgof OA using

the different methods and pain in the respectivwet jior the second
DIP, third PIP and CMC1 joint of the right hand famales. In the
DIP2 and the PIP3 joints, the difference in assmmabetween OA

and pain between the methods is not statisticadiyifccant (P-value

0,57 and 0,91, respectively). In the CMCL1 joint lewer, the

association between osteoarthritis of the joint paith is stronger for
radiography and clinical examination than for thkotographic

method (P-value 0,018).
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In Table 12, the associations between the diagrads®A using the
different methods and pain in the respective jmnthe third PIP and
CMCL1 joint of the right hand for males are showmello the fact
that few males reported intermittent pain, we wamnable to compute
odds ratios for the second DIP joint as well asistéd odds ratios for
all three joints. Males seem to have less assoanidtetween OA and
pain than females except in the case of the clinitagnosis of

osteoarthritis of the CMCL1 joint.
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Figure 20. ROC curves for accuracy of the three methods in
predicting pain in three commonly affected joim$emales.

A receiver operating characteristic (ROC) curve lgsia was
performed for accuracy of the three methods in ipted pain in
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three commonly affected joints on the right sidéPZ) PIP3 and

CMCL1 in females as shown in Figure 20.

The analysis indicates that XRAY has the highesuescy for the
prediction of pain in the DIP joint with CLIN andH®TO showing
similar accuracy. In predicting pain in the PIPnjpiXRAY had the
highest accuracy while CLIN and XRAY perform simija for
predicting pain in the CMC1 joint.

Figure 21. presents ROC curves showing how paim fl@int rows

correlates with pain from the respective joint grami females.
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Figure 21 ROC curves showing how pain from joint rows clates

with pain from the respective joint row in females.

Hand joint pain in females in this age group is muowre prevalent

and shows a consistent relation to the severitff©OA in individual
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joints and joint groups. This study indicates thahd photography
can be used to assess the severity of HOA butss decurate than

radiographs in predicting pain, particularly in A joints.
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4. DISCUSSION

4.1 Photographic reading system

In this study we present a photographic scoringesygo assess the
prevalence of hand osteoarthritis in clinical apaiemiological study
samples. The method is simple and time- as welktass$ efficient
compared to the methods most commonly used fodiagnosis of
hand OA. Given the central role of hand OA in genstudies of OA
and its relation to the presence and prognosisfoatother sites, this

may be a step forward in osteoarthritis research.

The proposed scale is based on the visual evidieh@A on digital
photographs. Nine individual joints are scored achehand (four DIP
joints, four PIP joints and the CMCL1 joint). Initig the first IP joints
were incuded as well. These 20 joints were seldoteduse they are
shown to be most often affected by OA and also lmezdhey have
been used in conjunction with knee or hip OA asaker for the
presence of generalized OA. However, we found Ehpints hard to

read and ended up focusing on the remaining 18sjoin

First results of the use of photographic readirmgsifagnosis of hand
OA are promising. After repeated assessments anid uge of
standardization photographs it is possible to aehi@agreement
similar to that between radiology readings betweem experienced

readers (Clohisyet. al, 2009; Laneet. al, 1993). However, this
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photographic index of osteoarthritis has only besed in the elderly
and requires further validation in other populasion

This scale is very efficient and therefore intaregfor investigations
on hand OA in large patient samples.

The results of our study also suggest that it maguificient to have
only one trained reader for photographic studieBaofd OA, because
inter-rater reliability is good. On the other harldere are potential
problems with a single reader. One reader scorilhgofa the
photographs might display a trend bias and mayebe teproducible
when reading routinely compared to an experimesitalation. To
protect against such problems with a single readéq- and inter-
reader reliability needs to be evaluated frequen@ptaining a
consensus among multiple readers on all photograpig be an
accurate and reproducible method, but is not alwi@gsible in
epidemiologic studies with very large numbers obtplgraphs. Thus,
one approach could be to screen large samples aibgtaphs for
positive osteoarthritic joints and to subject tloeéemtial cases to more

detailed scrutiny by multiple readers.

4.2 Prevalence of hand osteoarthritis
There is no absolute clinical, radiological, orhmdbgical standard
against which epidemiological definitions of hané Can be tested.

We decided to compare the photographic method ® rniost
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commonly used methods for the diagnosis of hand @diography
and symptomatic clinical diagnosis.

We have presented extensive data on the prevalefcéoth
radiographically, clinically as well as photogragdily diagnosed
osteoarthritis in an elderly population includingttb genders. The
results of this study confirmed that hand OA isemjfiently occurring
disease in the elderly, especially in females. &fuee, the disease
burden of hand OA affects a large percentage oagfieg population.
Research efforts that further our understandinghafid OA may
contribute towards interventions that impact a dbpigrowing
segment of our population.

In our study, 60,4% of males and 66,2% of femalesewdiagnosed
with OA in at least one of the hand joints using tthotographic
method. Using radiographic OA, 85,5% of males a4® of
females had OA and using clinical examination 74@%mnales and
82,4% of females in at least one joint of the hamtlis high
frequency of ROA and it being more frequent in fesaaconfirmed
previous findings (Kalichmast. al, 2004; Van Saaset. al, 1989).
According to all three methods, there is a tenddocyhe right hand
to be more often affected than the left hand inaatit groups. This is
in agreement with the results of others (Catpal, 2001; Wilderet.
al., 2006). Dahaghin et al found a higher prevalerfd@MC1 OA in
the left hand (Dahaghiet. al, 2005).
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In all age groups, the DIP joints are most oftelecéd joint group.
The PIP joints are relatively less affected in eagh group. Pattern
of joint involvement in our study is comparable twitither findings
(Eggeret. al, 1995; Kalichmaret. al, 2009).

Interestingly, there are a number of individualsowtave high ROA
scores and low POA and COA scores (non-nodal haAjl ©his

subgroup will be the subject of further studies.

4.2.1. Prevalence in different age groups

Our data suggest a ceiling effect with regard t® agd the prevalence
of hand OA. In the oldest age group we observeligatsiecrease in
the prevalence of hand OA using all three metherspt in the case
of radiographic PIP OA. It is possible that thistdeast partly due to
the fact that relatively few individuals were iretbldest age group.
However, it has previously been reported by othgestigators that
incidence and prevalence of symptomatic osteoéiglsgem to level
off or to decline at around 80 years (Baggeal, 1991; Van Saaset.
al., 1989).

Wilder et al. reported opposing findings, that theevalence of
radiographic OA increased with age in both the @i PIP joints,
being more prevalent in the >80 year age group ithéme 70-79 year
old group (Wilderet. al, 2006).

The reason for this discrepancy is unclear ands cill further
research. However, when we take into considerdhianosteoarthritis

is a chronic disease, we could argue that disapérdons are less
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likely to participate in the study and possibly tthlae selection of

healthy survivors is an explanation.

4.2.2. Hand OA prevalence and body mass index (BMI)

Obesity has been viewed as a possible risk factoos$teoarthritis
through mechanical loading of weight-bearing jointsth the
relationship of BMI and knee as well as hip OA lgewell described
(Manninenet. al, 1996). Data regarding the association of obesity
with hand osteoarthritis are conflicting, with sostadies not finding
any association (Hochberg. al, 1993) while other studies do show
an association of obesity with hand osteoarth(i@veria et. al,
1999; Wilderet. al, 2006), suggesting that obesity is associated with
development of OA not only through increasing meate loading,

but also that being obese is a systemic risk facioOA, especially

in women.

Using radiography, we observe a tendency for higitevalence of
OA in the DIP and PIP joints, as well as in the CM{oints
(especially in males) in the obese category thathé lower BMI
categories,. Clinical examination found little éifénce in prevalence
between the BMI categories except in the CMC1 jowhere
prevalence of OA in the CMCL1 joint increased withreased BMI in

both genders.
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Using the photographic method, subjects that fallthe obese
category (BMI>30) show lower prevalence of OA it thiree joint
groups than subjects in the normal/overweight rartges possible
that this is due to the effect that excess fathenhiands make it harder
to visually detect signs of osteoarthritis.

4.3 Pain prevalence and relation to the three scarg methods

4.3.1 Pain according to the ACR criteria

The prevalence of ever having hand pain lastingpagt one month
(the ACR criterion for diagnosis of hand OA) was@®@ (10,7% in
males and 27,0% in females).

Sixteen males (10,1%) and 92 females (41,4%) re@adrttermittent
pain.

Females reported having more frequent pain tharesnahd when
pain was present, the number of painful joints geasater in females
than in males. Previous studies have reported ainfilhdings, that
men and women differ in the factors associated wmitisculoskeletal
pain in older ages (Dahaghiet. al, 2005; Keefeet. al, 2000;

Leveille et. al, 2005).

Receiver operating curve analysis was used to sisgesiracy of the
three methods in predicting pain. The best posgit#diction method
would yield a point in the upper left corner or mtinate (0,1) of the
ROC space, representing 100% sensitivity (no falsgatives) and
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100% specificity (no false positives). How close ROC curve is to
the upper left corner and therefore the accuradh®test is reflected
by the area under the curve and is shown for eathad below each
ROC curve.

With so few males reporting pain lasting at leash@nth we lacked
the statistical power to assess the associationeeet the different
methods and reported pain. In females, the phgpbgranethod and
clinical examination were able to predict painilagtat least a month
with statistical significance. No statistically sificant association
was found for the radiographic method. It is prdbabhowever, that
the radiographic method would reach significancehwa larger
sample size. In the case of the ACR pain critenvo® found that the
photographic method was comparable to clinical emation in

predicting pain.

4.3.2 Intermittent hand pain

Symptomatic osteoarthritis, when present, oftenolwved multiple

hand joints, with only 17,6% of those reportingemittent pain

having only one painful joint. The CMC1 joints amsost often

affected in females and the CMC1 and PIP joints rapst often

affected in males. Very few males reported havirtgrmittent pain,
with almost none reporting DIP pain.

We found that the rate of finger joint pain washggin the right hand
than in the left, in the thumb, index and middlegkrs compared with

the little finger, which is in concordance with tresults of Ding and
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colleagues in a study on middle-aged females ([2ngal., 2007).
Ding also found evidence of clear graded associatiothe severity

of ROA with finger joint pain among middle-aged wem

Our data suggest that pain in the hand joints asgs with age only
up until the mid eight decade. This is in accordhvihe results of
Helme and colleagues who reported that pain ineseasly up until
the seventh decade. (Helme and Gibson, 2001) Tayshe attributed
to a number of factors, such as increased stoirisztder individuals,
the possibility of selection bias in our populategiection with lower
response rate in older/sicker people or possibhg®related changes

in the function of pain pathways.

We confirmed a modest association between hand @&ndsed

using all three methods and intermittent hand p#ue, strongest
relationship in the case of the base of the thuwuobfirming previous

findings of Dahaghin et. al (Dahaghet. al, 2005). Dahaghin also
reported a stronger association with hand painhi presence of
radiographic OA in the base of the thumb than watthographic OA

in the other hand joints. Lawrence et al reportedilar association

between pain and the presence of radiographic Oiharbase of the
thumb (Lawrencet. al, 1966).

The associations between the diagnosis of OA aednmittent pain in
females using all three methods were statisticsiliypificant for the
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three joints shown (second DIP, third PIP and tMCT joint of the
right hand). In the DIP2 and the PIP3 joints, théfetence in
association between OA and pain between the metl®dsot
statistically significant but in the CMC1 joint, Wwever, the
association between osteoarthritis of the joint pauh is stronger for
radiography and clinical examination than for thkotographic
method. This suggests that the methods performilasiyn in

predicting DIP2 and PIP3 pain and that radiograping clinical
examination are better predictors of CMC1 pain tpaotographic

reading.

4.4 Advantages and limitations of this study

This study has several advantages. The study pigruleonsists of
elderly individuals who were living in the communitather than
from a clinical series. We developed a mini-atldspbotographs
illustrating grades that each reader could refeadothey read the
photographs. This contributed to a standardizedroggh to the
readings, and resulted in a grading scale thatslvag/n to be reliable

between and within raters for all the individuahjs.

On the other hand, this study has several limmsticSubjects were
elderly, with the youngest being 69 years old. phevalence of hand
osteoarthritis in this age group is high. It wouddd interesting to

repeat this study using a middle- aged population.
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We cannot completely rule out that there may soehecion bias in
the subgroup used for the analysis of radiograpaid osteoarthritis,
due to the fact that radiographs were only avasldbr about 400
individuals out of the 800 total participants oétAGES-Reykjavik
study during the spring of 2005. However, the sabgris not
statistically different in composition from the texf the participants

with regards to age, sex and BMI.

Our study on hand pain was based on self-repodstlaus reflects
different forms of hand pain, including pain notlated to
osteoarthritis. Also, the intensity of pain was megistered, only
given as present/absent. Further investigationsnaegled to clarify

the relationship of hand osteoarthritis and paitheelderly.

Despite these limitations, this study gives valaabkight into hand
osteoarthritis and hand pain and their relationsinipan elderly
population. The photographic scoring method has atveady been
used in the whole AGES-Reykjavik Study with thecdigery of
important associations between hand OA and athleroses (Jonsson
et. al, 2009b) and thus the method appears to be a ste@ard in

osteoarthritis research.
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6. APPENDIX 1

] Nei

LEFT HAND

1

"stirdir purar 1 kulda™)

RIGHT HAND

Ertu stundum med verki i lioum i1 hondum?
Hvar finnur pu pa til? (Demi: "dofi pegar éz vakna"

'myog slem pegar ez ppona”

Figure 22 Hand diagram.Participants were asked to mark the
location of hand joint pain on a diagra
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(a9) Oldrunarrannséln Hjartaverndar
S
Upplysingar vegna patttoku 1 rannsokn a handarslitgigt

Handarslitgigt er eitt algengasta form slitgigtar. en hin er mjdg arfzeng og hefur sérstddu
ad pvi leyts ad hun hefur sterk tengsl 18 slitgigt 1 Sérum lidum, poe. ef handarslitzigt er til

stadar er liklegra ad folk fai slema slitgigt 1 adra 181 likamans.

Bér er bodid sem patttakandi i Oldrunarrannsdkn Hijartaverndar ad lata taka réatgenmyad af
handum til ad meta og bera saman vd Liosmyndir sem teknar voru af hondum pinvm. Markod
Ppessarar rannscknar er ad kanna hvort einstaklingar sem ekla hafa sjaanlegar slitbreytingar £ lidum
handar hafi slikt gremanleg med réntgenmynd. Emnnig il 28 53 samband a oull slaitbreytmga 1
héndum einstaklinga med slitbreytingar sjaanlegar 4 Lidsmynd og 3 réntgenmynd. Geislun vid
einfalda réntgenmynd af hdndum or mijd g litil og ekl nema 511413 brot af peim

hetldargeizlazkammti sem fiylgir rannsélninmi.

Ef pii sampyklcir ad petta sé gert, er farid fram 4 ad pu setyir stafi pina hér ad nedan..

Vid viljum sérstaklega taka fram ad pott pi hafnir patttéku i pessum hluta rannséknarinnar
mun pad engin Ahrif hafa i pa pjonustu eda adrar rannséknir sem pér standa til boda.

Sampykkisvfirlysing vegna patttoku i rannsékn i handarslitgigt med réntgemmynd

ja nei

Sampykki patttakanda og/eda forradamanns (ef forradamadur undirritar parf ad tiltaka tengs] hans

vid patttakanda)
Nafn patttakanda kennitala dags
Naifn forradamanns keanitala dags

Stadfesting starfsmanns 4 ad edli og tilgangur rannsoknar a handarslitgigt med réntgenmynd hafi
verid kynatur fyrir ofangreindum patttakanda og /eda forradamanni 1 sanmwemi vid 18z og reglur
um visindarannsoknir.

i~ e O

Undirskesft abyrgdarmanns

Vilmuadur Gudnason, forstédulaknir Hjartavemdar

Figure 23. Informed consent form. All participants in the AGE
Reykjavik Study during the spring of 2005 were tadi to have a
radiograph of their hands taken for this study.
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