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Abstract

Background: Osteoarthritis (OA) in the thumb carpometacarpal joint (CMCJ) is a prevalent disease which may lead
to structural damage, severe pain and functional limitations. Evidence-based treatment recommendations state that
all patients with hand OA should be offered non-pharmacological treatment. Surgery should be considered only
when other treatment has proven insufficient in relieving pain. The purpose of this study was to investigate prior
treatment and characteristics of patients referred to specialist health care surgical consultation due to CMCJ OA.
The study includes exploring differences in pain and function between referred and non-referred hand, between
men and women, and between patients with and without OA affection of other finger joints than CMCJ.

Methods: Patients in this cross-sectional study reported prior non-pharmacological treatment for CMCJ OA. Patient
demographics, disease and functional variables were assessed based on hand radiographs, patient-reported and
observer-based outcome measures. Differences in pain and function between referred and non-referred hand, men
and women, and between patients with and without additional affection of finger joints other than CMCJ, were
analysed using Paired-samples T-tests, Wilcoxon Signed Rank, or Chi-Square tests.

Results: One hundred and eighty patients were included. The mean age was 63 years and 79% were women. Only
21% reported having received non-pharmacological treatment before referral to surgical consultation. The results
show a statistically significant worse function for referred hands, women and involvement of additional interphalangeal
joints. Most patients reported no pain or mild pain in their referred hand.

Conclusions: The results of this study show a non-pharmacological treatment gap in OA care. Most patients report no
pain or mild pain, and that they had not received non-pharmacological treatment prior to being referred to CMCJ OA
surgical consultation. The results furthermore show that CMCJ OA negatively affects all aspects of function. Strategies
need to be developed to improve OA care, including educating general practitioners in evidence-based treatment
recommendations and in the assessment of hand pain, and encourage the routine referral of patients with
symptomatic hand OA to occupational therapy before considering surgery.
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Background

Osteoarthritis of the hand (HOA) is a highly prevalent
disease that can potentially lead to pain, joint stiffness,
reduced pinch and grip strength, impaired activity per-
formance and can have a negative effect on work and
quality of life [1-3]. In the Framingham cohort, radio-
graphic HOA in at least one joint was observed in 44%
of the women and 38% of the men between 40 and 84
years, while 14 and 7% of women and men, respectively,
had symptomatic HOA in at least one joint. The thumb
carpometacarpal joint (CMC]J) is one of the most com-
monly affected joints, and the observed prevalence of
radiographic osteoarthritis (OA) in the CMC] was 33%
for women and 30% for men in the same study [4]. The
thumb has a prominent role in hand functioning.
Whether CMCJ OA is associated with more pain and
disability than OA in other finger joints is a debated
point [5-7].

There is currently no cure for OA. Non-pharmaco-
logical interventions, which include assistive devices,
orthoses, hand exercise and patient education, are
recommended as a core treatment for all patients
with HOA. Surgery should only be considered for pa-
tients with structural abnormalities when other treat-
ment modalities have not been sufficiently effective in
relieving pain [8, 9]. Results from studies of hip and
knee OA indicate that there is a treatment gap in OA
care, as many patients do not receive recommended con-
servative treatment before being referred to orthopaedic
surgery [10]. Little is, however, known about functional
limitations and about the treatment received by patients
with HOA before being referred to CMC] OA surgical
consultation. Studies have been carried out that compare
HOA patients with and without CMCJ] OA [5, 6]. There
is, however, a lack of research that compares the symp-
toms and functional limitations in patients with isolated
CMC]J OA with patients with a combination of CMC] OA
and OA in the interphalangeal joints (IP]) of the hand.

The aim of this study was to investigate prior treat-
ment and characteristics of patients referred to surgical
consultation in specialist health care due to CMC]J OA.
The study explores differences in pain and function be-
tween the referred and non-referred hand, between men
and women, and between patients with and without OA
affection (clinical nodes and pain) of finger joints besides
CMC].

Methods

Study design

The study had a cross-sectional design, using baseline
data from a multicentre randomised controlled trial
(RCT) [11] (Trial registration: NCT01794754). The main
aim of the RCT was to examine whether occupational
therapy during the waiting period before surgical
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consultation could reduce or delay the need for CMC]J
surgery.

Study sample

Eligible participants were general practitioner (GP) refer-
rals to CMCJ OA surgical consultation at three hospitals
in Norway. The hospitals were the department of ortho-
paedics, St. Olav’s University Hospital, Trondheim, the
department of plastic surgery, Haukeland University
Hospital, Bergen and the department of rheumatology
and orthopaedics, Haugesund Rheumatism Hospital,
Haugesund. Patients unable to speak Norwegian or with
cognitive dysfunctions were excluded.

Data collection

Local coordinators at the three hospitals sent informa-
tion about the study to patients on lists of surgical con-
sultation referrals. Patients interested in participating
responded using a pre-stamped envelope or by calling
the coordinator. The coordinator then booked a baseline
assessment appointment. At the baseline assessment, pa-
tients were screened for eligibility, and the written in-
formed consent was collected before further assessment.

Variables
The International Classification of Functioning, Disabil-
ity and Health (ICF) model was used to categorise vari-
ables [12]. Personal factors (Table 1) included age,
gender, marital status, work status, education level and
hand dominance. Disease variables included current
pharmacological therapy, comorbidities (high blood
pressure/angina, infarction, other coronary heart dis-
ease/asthma, bronchitis, other lung disease/allergy, hay
fever, eczema/sciatica/brain haemorrhage, stroke/cancer/
neurological disease of the brain or nerve tissue/dia-
betes/ metabolic disorder/mental disorder/kidney dis-
ease/liver disease/ulcers or other stomach disorders/
anaemia or other blood disease) (yes/no response),
current co-existing diagnoses affecting the hands, previ-
ous injury and hand surgery (yes/no response), which
hand(s) the patient was referred to surgical consultation
for (left/right/both), and previous treatment for HOA.
Body structures (Tables 2, 3 and 4) included: 1) sever-
ity of radiographic CMC]J OA classified using a modified
Kellgren-Lawrence grade (KLG) scale (grade 0—4, 0 = no
CMCJ OA) [4], 2) absence/presence of radiographic
CMC]J subluxation [13], 3) ratio of radiographic CMC]
subluxation on frontal hand radiographs [14] and 4)
number of finger joints with clinical nodes in distal in-
terphalangeal joints (DIPJ), proximal interphalangeal
joints (PIPJ) and the thumb interphalangeal joint (IP)
(0-9 IPJ on each hand) [15]. The presence of clinical
CMC]J subluxation and the extent of radial subluxation
were measured using a digital calliper in the Osirix
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Table 1 Personal factors and disease variables in 180 patients referred to surgical consultation due to carpometacarpal osteoarthritis

Total (n =180) St. Olav's Hospital Haukeland University Haugesund Rheumatism P value
(n=81) Hospital (n =74) Hospital (n =25)

Age, years, mean (SD) 63.0 (7.6) 624 (7.6) 634 (7.3) 64.0 (8.7) 61
Women, n (%) 142 (79) 71 (88) 53(72) 18 (72) 03
Living alone, n (%) 35(19) 20 (25) 14 (19) 1(4) 07
Employed, n (%) 91 (51) 42 (52) 37 (50) 12 (48) 94
Education more than 12 years, n (%) 63 (35) 29 (36) 26 (35) 8 (32) 94
Hand dominance, right, n (%) 168 (93) 74 (91) 70 (95) 24 (96) 61
Comorbidities, yes, n (%) 117 (65) 50 (62) 52 (70) 15 (60) 46
Symptom duration, years, median (IQR) 5(2,10) 5(3,13) 4 (2,10) 20,7 51
Previous hand surgery, yes, n (%) 36 (21) 11 (14) 20 (27) 5(29) .10
Referred for hand surgery

in left hand, n (%) 53 (29) 27 (33) 21 (28) 5 (20)

in right hand, n (%) 48 (27) 19 (24) 23 (31) 6 (24)

in both hands, n (%) 79 (44) 35 43) 30 (41) 14 (56) 53

Numbers are reported as median and interquartile range (IQR), number and proportion (%), or mean and standard deviation (SD)
Differences between the three hospitals are analysed with the One-Way between groups ANOVA or Kruskal-Wallis test in continuous variables and Chi-square test

in categorical variables, and reported with p-values

software by a doctor (IKH) experienced in reading hand
radiographs.

OA affection in IPJ was defined as at minimum one
finger joint with clinical nodes plus pain [16]. Radio-
graphs were not taken of non-referred hands. No infor-
mation was therefore available on radiographic severity
and subluxation ratio of the CMC]J of these hands.

All body function measurements (Tables 2, 3 and 4)
were carried out by experienced occupational therapists
(RN, SD, REME, AK, KHM, MO). Maximal grip and
pinch strength were measured in Newton using the
Grippit electronic instrument. A standard test procedure
was followed and normative measurement data is avail-
able [17]. Pain at rest and pain following grip and pinch
strength measurements were self-reported by patients
using Numeric Rating Scales (NRS) 0-10 (0 =no pain).
The number of painful finger joints that were examined
includes metacarpophalangeal joints (MCPJ), IP, PIP]
and DIPJ (0—14 joints on each hand). Flexion deficit of
the 2nd to 5th fingers were recorded in millimetres as
the distance between the proximal palmar crease to the
distal point of each finger. This was summarised and
computed as one variable for each hand. Range of mo-
tion was measured in degrees for thumb IPJ and MCPJ
using a goniometer. Active palmar abduction of the
thumb and active abduction of CMC]J were measured in
degrees using the Pollexograph® and according to the
procedures of de Kraker and colleagues [18].

Patient reported activity performance and participation
(Tables 3 and 4) were recorded using the Measure of Ac-
tivity Performance of the Hand (MAP-Hand, score 1 to
4, 1=no activity problems) [19] and QuickDASH; the

measurement of Disability of Arm, Shoulder and Hand
(score 0—100, 0 = no disability) [20].

Data analysis and statistics

Numbers and percentages are reported for categorical
variables. Mean and standard deviation (SD) if normally
distributed, or median and interquartile range (IQR) if
skewed is reported for continuous variables.

The One-Way between groups ANOVA or Kruskal-
Wallis test was used to examine differences in continuous
variables between study patients referred to the three hos-
pital departments. The Chi-square test was used to com-
pare categorical variables. Body structure and body
function differences between the referred and non-referred
hand (for those with unilateral referral) and left and right
hand (for those referred for both hands, bilateral referral)
were assessed using the Paired-samples T-test if normally
distributed, Wilcoxon Signed Rank test if skewed, or
Chi-Square test if categorical. In addition to these vari-
ables, activity and participation were used when assessing
differences between women and men and between differ-
ent OA phenotypes (isolated CMCJ OA vs. CMCJ OA plus
IP] OA). The dependent variables in these comparisons
were the values for the referred hand, or the mean of both
hands for those with bilateral referral. Continuous variables
were examined using the Independent-samples T-test or
Mann-Whitney U test. Categorical variables were assessed
using the Chi-square test. A p-value <0.05 was considered
statistically significant. The NRS pain score cut off points
were 1-4 for mild pain, 5-6 for moderate pain and > 7 for
severe pain [21, 22]. Each of the three pain variables are
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Unilateral referral (n = 101)

Bilateral referral (n =79)

Referred Non-referred P value Left Right P value
hand hand
Body structure
Radiographic CMCJ OA severity (0-4, 0 =no CMCJ OA), median (IQR) 3 (34) - - 334 324 16
Presence of clinical CMCJ subluxation, n (%) 65 (64) - - 46 (58) 38 (48) 02
Radiographic CMCJ subluxation ratio, mean (SD) 0.51 (0.10) - - 0.50 (0.10) 048 (0.11) .04
Number of finger joints with clinical nodes (0-9 joints), median (IQR) 0 (0,2) 0(0,1) <001 0(02 0(0,22) NA
Body function
Pain at rest (0-10 scale), median (IQR) 3 (1,5 0(0,2) <001 3(1,5 2 (04) 1
(F"g%follovving measure of grip strength (0-10, 0=no pain), median 4 (1,5) 00,2 <001 304 2 (1,5 84
Pain following measure of pinch strength (0-10, 0 =no pain), median 4 (1,6) 002 <001 329 3(1,5 33
(IQR)
Max grip strength, Newton (N), median (IQR) 159 214 (150,316) <.001 159 177 02
(106,240) (97,234) (118,235)
Max pinch strength, N, median (IQR) 29 (20,40) 37 (27,48) <001 30(2039) 29 (2343) 40
Grip strength referred hand (% of normal grip strength), mean (SD) 65 (25) 82 (26) <001 64 (27) 67 (29) 33
Pinch strength referred hand (% of normal pinch strength), mean SD 60 (25) 76 (29) <001 6127 65 (27) 10
Number of painful finger joints (MCPJ, IP, PIPJ, DIPJ: 0-14 joints), 1(04) 1(04) NA 2 (1,5 3(1,5 26
median (IQR)
Flexion deficit 2nd-5th fingers, mm, median (IQR) 0 (0,0) 0 (0,0) .09 0(0,3) 0 (0,0) 40
Range of motion thumb IP, degrees, median (IQR) 70 (58,76) 75 (65,80) <001 70 (62,80) 70 (60,70) 50
Range of motion MCP1, degrees, median (IQR) 50 (42,56) 55 (45,65) <001 50 (4060) 50 (42600 42
Palmar abduction thumb, degrees, median (IQR) 46 (40,55) 56 (47,62) <001 50 (42,58 50 (42,58) 60
Abduction CMCJ, degrees, median (IQR) 36 (30,42) 42 (34,49) <001  37(3244) 39(3044) .55

Numbers are reported as median and interquartile range (IQR), number and proportion (%), or mean and standard deviation (SD). Radiographic CMCJ OA severity
is classified using modified Kellgren-Lawrence scale (grade 0-4, 0 =no CMCJ OA). Pain is self-reported using Numeric Rating Scales (NRS 0-10, 0 = no pain). Grip

and pinch strength is measured in Newton (N) using the Grippit electronic instrument. Flexion deficit is measured in millimeters (mm). Range of motion is

measured in degrees with goniometer. Palmar abduction thumb and CMCJ abduction is measured in degrees using the Pollexograph®
Differences between referred hand/non-referred hand and between left/right referral are analysed with Paired-samples t-test if normally distributed, Wilcoxon
Signed Rank test if skewed, or Chi-Square test if categorical, and reported with p-values
NRS Numeric Rating Scale, MCPJ metacarpophalangeal joint, IP thumb interphalangeal joint, PIPJ proximal interphalangeal joints, DIPJ distal interphalangeal joints,
MCP1 thumb metacarpophalangeal joint, NA not applicable to calculate p-value because of many ties

also reported as continuous variables. All analyses were
performed using IBM SPSS software (version 21).

Results

One hundred and eighty patients were included in the
study (Table 1). The mean (SD) age was 63 (7.6) years and
142 (79%) were women. Eighty-three (46%) used analgesics,
63 (35%) used a Non Steroid Anti Inflammatory Drug
(NSAIDs), 31 (17%) used a combination of analgesics and
NSAIDs and 15 (8%) used Glucosamine. Self-reported co-
morbidities were present in 104 (64%) of the patients.
Forty-four patients (24%) reported co- or pre-existing co-
morbidities or injuries of the hand, of which three (2%) re-
ported current carpal tunnel syndrome. Additionally, 15
(8%) reported previous carpal tunnel syndrome surgery.
Median (IQR) symptom duration was 5 (2 to 10) years.
Only 37 (21%) self-reported having consulted an occupa-
tional therapist or physiotherapist before being referred to

surgical consultation. These patients had statistically signifi-
cant more pain at rest, lower max grip strength, less range
of motion in IPJs and MCPJs, less thumb palmar abduction
and also had longer symptom duration in years compared
to patients with no prior non-pharmacological treatment.
Nineteen (11%) had previously consulted a rheumatologist.
There were no statistically significant differences between
the patients of the three hospitals, except for a slightly
higher proportion of women from St. Olav’s Hospital,
Trondheim. Most patients (n = 101, 56%) were referred for
unilateral surgery, 53 (29%) for left hand and 48 (27%) for
right hand surgery, whereas 79 (44%) were referred for bi-
lateral surgery. Sixty-three (35%) patients also had OA af-
fection in IPJs in addition to CMCJ OA.

Referred versus non-referred hand
The unilateral referral group had consistently better
function in the non-referred hand compared to the
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Table 3 Gender differences in body structures, body functions and activity and participation in 180 patients with carpometacarpal

osteoarthritis

Women (n = 142) Men (n = 38) P value*
Body structure
Radiographic CMCJ OA severity (0-4, 0 =no CMCJ OA), median (IQR) 3(34) 3(34) 73
Presence of clinical CMCJ subluxation, n (%) 89 (63) 24 (63) 88
Radiographic CMCJ subluxation ratio, mean (SD) 0.50 (0.10) 0.50 (0.08) 76
Number of finger joints with clinical nodes (0-9 joints), median (IQR) 0(0,2) 0 (0,0) 01
Body function
Pain at rest (0-10, 0=no pain), median (IQR) 3(1,5) 204 31
Pain following measure of grip strength (0-10, 0 =no pain), median (IQR) 3 (2,5 3(1,5 72
Pain following measure of pinch strength (0-10, 0 =no pain), median (IQR) 325 4(26) 81
Max grip strength, Newton (N), median (IQR) 145 (62) 336 (95) <001
Max pinch strength, N, median (IQR) 27 (11) 50 (20) <001
Grip strength referred hand (% of normal grip strength), mean (SD) 59 (23) 83 (25) <001
Pinch strength referred hand (% of normal pinch strength), mean SD 59 (24) 69 (28) 04
Number of painful finger joints (MCPJ, IP, PIPJ, DIPJ: 0-14 joints), median (IQR) 3(1,5) 10,22 <001
Flexion deficit 2nd-5th fingers, mm, median (IQR) 0 (0,6) 0 (0,0) 62
Range of motion thumb IP, degrees, median (IQR) 70 (61,78) 68 (60,76) 48
Range of motion MCP1, degrees, median (IQR) 50 (42,59) 50 (40,56) 99
Palmar abduction thumb, degrees, median (IQR) 48 (42,56) 47 (38,55) 45
Abduction CMCJ, degrees, median (IQR) 36 (31,42) 36 (30,44) 94
Activity and participation
Activity performance (1-4, 1 =no activity problems), mean (SD) 2.0 (04) 1.7 (04) <001
Function and symptoms arm, shoulder and hand (0-100, 0 = no disability), mean (SD) 386 (164) 304 (15.6) 01

Numbers are reported as median and interquartile range (IQR), number and proportion (%), or mean and standard deviation (SD). Radiographic CMCJ OA severity
is classified using modified Kellgren-Lawrence scale (grade 0-4, 0 =no CMCJ OA). Pain is self-reported using Numeric Rating Scales (NRS 0-10, 0 = no pain). Grip
and pinch strength is measured in Newton (N) using the Grippit electronic instrument. Flexion deficit is measured in millimetres (mm). Range of motions is
measured in degrees with goniometer. Palmar abduction thumb and CMCJ abduction is measured in degrees using the Pollexograph®. Activity performance is
measured with mean score of MAP-Hand (1-4, 1 =no activity problems). Function and symptoms arm, shoulder and hand is measured using sum score of

QuickDASH (0-100, 0 = no disability)

*Values for body structure and body function variables are values for referred hand in patients referred for one hand, and mean of both hands in patients referred
for both hands. Differences between women and men are analysed with Paired-samples t-test if normally distributed, Wilcoxon Signed Rank test if skewed, or

Chi-Square test if categorical, and reported with p-values

NRS Numeric Rating Scale, MCPJ metacarpophalangeal joints, /P thumb interphalangeal joint, PIPJ proximal interphalangeal joints, DIPJ distal interphalangeal joints,

MCP1 thumb metacarpophalangeal joint

referred hand (Table 2), with statistically significant dif-
ferences in all body functions except for flexion deficit
of the 2nd to 5th fingers. Forty-three (24%) of unilateral
referral patients were referred for the dominant hand
and 58 (32%) for the non-dominant hand.

The majority of patients reported no pain (13-16%) or
mild pain (46-60%). Median (IQR) pain levels were 3.0
(1 to 4) at rest, 3.0 (2 to 5) following grip strength meas-
urement and 3.5 (2 to 6) following pinch strength meas-
urement (Fig. 1).

There were statistically significant more patients with
CMC] subluxation in the left hand than in the right
(Table 2) and subluxation was statistically significant
more severe in the left than the right hand. There were
no differences between left and right hand body func-
tions for bilateral referral patients, other than statistically

significant lower left hand max grip strength than the
right hand. There were also no statistically significant
differences in activity and participation between unilat-
eral and bilateral referrals, as shown by MAP-Hand and
QuickDASH scores.

Gender differences

Radiographic severity in the CMCJ was similar in men
and women. Women, however, had statistically signifi-
cant more joints with interphalangeal nodes (Table 3).
Women also had statistically significant lower grip and
pinch strength, and more painful finger joints than the
men in the study. Compared to normative values,
women in our study showed lower percentage of normal
grip and pinch strength as opposed to the men. Women
also reported statistically significant more activity
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Table 4 Differences in patients with isolated carpometacarpal osteoarthritis versus patients with osteoarthritis also in other finger

joints
Isolated CMCJ OA CMCJ plus IPJ OA P value*
(n=117) (n =63)
Bodly structure
Radiographic CMCJ OA severity (0-4, 0 =no CMCJ OA), median (IQR) 3(34) 3(34) 82
Presence of clinical CMCJ subluxation, n (%) 79 (73) 34 (59) 08
Radiographic CMCJ subluxation ratio, mean (SD) 0.50 (0.09) 048 (0.11) 14
Number of finger joints with clinical nodes (0-9 joints), median (IQR) 0(0,0) 3024 <001
Body function
Pain at rest (0-10, 0=no pain), median (IQR) 3014 425 05
Pain following measure of grip strength (0-10, 0 =no pain), median (IQR) 3(1,9 425 A1
Pain following measure of pinch strength (0-10, 0 = no pain), median (IQR) 4(1,6) 4 (2,5 87
Max grip strength, Newton (N), median (IQR) 176 (112,274) 152 (101,196) 03
Max pinch strength, N, median (IQR) 31 (2243) 27 (19,34) 02
Grip strength referred hand (% of normal grip strength), mean (SD) 66 (26) 61 (23) 23
Pinch strength referred hand (% of normal pinch strength), mean SD 63 (26) 57 (22) a2
Number of painful finger joints (MCPJ, IP, PIPJ, DIPJ: 0-14 joints), median (IQR) 103 537 <001
Flexion deficit 2nd-5th fingers, mm, median (IQR) 0 (0,0) 0(041) <001
Range of motion thumb IP, degrees, median (IQR) 71 (64,80) 65 (55,75) 02
Range of motion MCP1, degrees, median (IQR) 50 (41,60) 49 (42,55) 56
Palmar abduction thumb, degrees, median (IQR) 49 (42,58) 46 (39,51) 01
Abduction CMCJ, degrees, median (IQR) 37 (32,44) 35 (29,40) 02
Activity and participation
Activity performance (1-4, 1 =no activity problems), mean (SD) 1.9 (04) 2.1 (04) <001
Function and symptoms arm, shoulder and hand (0-100, 0 = no disability), mean (SD) 343 (15.7) 416 (17.0) 01

Numbers are reported as median and interquartile range (IQR), number and proportion (%), or mean and standard deviation (SD). Radiographic CMCJ OA severity
is classified using modified Kellgren-Lawrence scale (grade 0-4, 0 =no CMCJ OA). Pain is self-reported using Numeric Rating Scales (NRS 0-10, 0 = no pain). Grip
and pinch strength is measured in Newton (N) using the Grippit electronic instrument. Flexion deficit is measured in millimetres (mm). Range of motions is
measured in degrees with goniometer. Palmar abduction thumb and CMCJ abduction is measured in degrees using the Pollexograph®. Activity performance is
measured with mean score of MAP-Hand (1-4, 1 = no activity problems). Function and symptoms arm, shoulder and hand is measured using sum score of

QuickDASH (0-100, 0 = no disability)

*Values for body structure and body function variables are values for referred hand in patients referred for one hand, and mean of both hands in patients referred
for both hands. Differences between OA affection in isolated CMCJ and OA affection in CMCJ plus in IPJ are analysed with Paired-samples t-test if normally
distributed, Wilcoxon Signed Rank test if skewed, or Chi-Square test if categorical, and reported with p-values

NRS Numeric Rating Scale, MCPJ metacarpophalangeal joints, [P thumb interphalangeal joint, PIPJ proximal interphalangeal joints, DIPJ distal interphalangeal joints,

MCP1 thumb metacarpophalangeal joint

limitations and participation restrictions than men, as
measured by MAP-Hand and QuickDASH.

Isolated CMCJ OA versus CMCJ OA plus IPJ OA

Patients with CMCJ OA plus IP] OA had statistically
significant more pain, lower grip and pinch grip strength
and less joint mobility than those with isolated CMC]
OA. Those with CMCJ OA plus IP] OA also reported
more activity limitations and participation restrictions
than patients with isolated CMC]J OA (Table 4).

Discussion

All of the patients in this study were referred to special-
ist health care surgical consultation due to CMC]J OA.
Most of these patients reported no pain or mild pain in

the referred hand. Only a minority had received the rec-
ommended first-line non-pharmacological treatment,
the remainder being referred directly to surgical consult-
ation by their GP. The results furthermore show that
unilateral referral patients consistently reported better
function in the non-referred hand, and that there were
only minor differences between left and right hand in bi-
lateral referral patients. Gender differences include
women having poorer scores than men in most aspects
of function. Patients with both CMCJ OA and IP] OA
furthermore reported more severe symptoms and func-
tional limitations than those with isolated CMC]J OA.
Pain is the predominant symptom that leads patients
with OA to contact their GP [23], and the main indica-
tion for CMC]J surgery is to reduce pain and increase
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70

60

M Pain at rest

W Pain following grip

strength test

M Pain following pinch
strength test

Proportion (%) of patients with CMCJ OA

No pain
(NRS 0)

Mild pain
(NRS 1-4)

(0-10, 0 =no pain). CMCJ OA thumb carpometacarpal joint osteoarthritis

Moderate pain
(NRS 5-6)

Fig. 1 Pain in referred hand(s) in 180 patients referred for surgical consultation due to carpometacarpal osteoarthritis. NRS Numeric Rating Scale

Severe pain
(NRS 7-10)

function [9]. There is, however, growing evidence that
non-pharmacological interventions such as patient edu-
cation, hand exercises, orthoses and assistive devices re-
duce pain and improve function in HOA patients [24—
26]. Complications, repeated surgery and substantial pe-
riods of time off work are furthermore frequently re-
ported after CMCJ surgery [27, 28]. Accordingly, the
European League Against Rheumatism recommenda-
tions state that surgery should only be considered for
patients with structural abnormalities when other treat-
ment modalities have not been sufficiently effective in
relieving pain [29]. Still, the majority of patients in our
study reported no pain or mild pain. This may be an in-
dication that GP consultation quality needs to be im-
proved for this patient group. One strategy may be to
inform GPs about simple and timesaving procedures,
such as using a patient’s pain-level rating to inform the
referral to surgical consultation decision.

In line with studies on hip and knee OA [10], only a mi-
nority of the patients in our study had consulted an occu-
pational therapist or physiotherapist before surgical
consultation. One reason for this may be that many GPs
are not sufficiently up to date on treatment recommenda-
tions and the beneficial effects of non-pharmacological in-
terventions. GPs therefore refer patients to the treatment
they are familiar with, namely surgery, a hypothesis sup-
ported by findings from qualitative studies. Patients with
HOA reported, in these studies, a lack of support and in-
formation on management of their condition and that
other non-pharmacological treatments were rarely offered
or tried before referral to surgical consultation [30-32].
Other studies indicate that increased workload and lack of
time and experience are key barriers to GPs engaging in

optimal OA care [33, 34]. A strategy that has been
proven to be effective in improving the quality of care
is the implementation of a primary care-based OA
model [35]. This includes an enhanced OA consult-
ation by a GP, follow-up consultations with an OA
trained nurse and access to a broader multidisciplin-
ary team including occupational therapists and phys-
iotherapists [36, 37]. Another approach is to build
alliances with patient organisations and use social
media to enhance and disseminate knowledge about
disease consequences and effective self-management
strategies for those with HOA. Educated patients can
inform GPs about and request available and effective
treatment options. This can break the vicious circle
of patients not consulting health professionals,
thereby concealing their problems and the lack of
treatment services and disparities between the ser-
vices offered to different patient groups [30].

As expected, unilateral referral patients in this study
reported consistently worse function in their referred
hand, and women had lower hand strength and more
functional limitations than men. The gender differences
are in line with previous studies of HOA patients [38],
rheumatoid arthritis patients [39] and in the general
population [40, 41]. The association between muscle
weakness and functional limitations [38, 42] is well
known. Strengthening exercises have, however, been
found to improve hand function in HOA patients [25].
Women display lower muscle strength than men [43],
and the functional consequences of muscle weakness
therefore have a greater affect upon women. This em-
phasises that women with HOA should focus on exer-
cises that improve strength and hand function.
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Although results are somewhat ambiguous, previous
research has shown that CMCJ] OA and IP] OA func-
tional limitations are comparable [6] and that the ail-
ment of patients with IP] OA increase when they also
suffer from CMCJ OA [5]. The current study suggests
that additional IP] OA involvement in patients with
CMCJ OA worsens symptoms and functional limita-
tions, indicating that involvement of more joints in the
hand will cause more functional limitations, regardless
of initial joint involvement. Future studies should ex-
plore whether there is a linear relationship between
number of joints and degree of disability, with the in-
creased number of affected joints leading to increasingly
limited function regardless of the joint(s) involved, or if
there are certain patterns of involvement that are more
disabling than others.

Our findings in general support the hypothesis that
there is a treatment gap in OA care [44, 45]. Dziedzic
and colleagues suggest that the quality of this care can
be improved by taking factors outside the joint into con-
sideration and by introducing a biopsychosocial model
as an alternative to the medical approach. They further-
more suggest that occupational therapists play a crucial
role in the care of HOA patients. Occupational thera-
pists have been trained in approaches that take into con-
sideration psychological, social, and environmental
needs, and in methods to reduce activity limitations and
participation restrictions caused by HOA [46]. Encour-
aging GPs to routinely refer patients with HOA to an
occupational therapist as a first-line treatment may,
therefore, be one way of ensuring better support for OA
patients.

The availability of only referred hand radiographs rep-
resents a limitation of this study. This, however, only
slightly limited the referred hand/non-referred hand
comparison. A further limitation is the cross sectional
design, which does not allow cause and effect relation-
ship conclusions to be drawn. It should, however, be
kept in mind when comparing pain and function of the
referred hand versus non-referred hand, that the patients
may also have OA in the non-referred hand. Some pa-
tients also had co-existing diseases, which can poten-
tially affect self-reported outcome measurements. The
use of analgesics and assistive devices were self-reported.
This can have induced a recall bias. The strengths of the
study include the large study sample, the thorough clin-
ical and radiographic evaluation combined with patient
self-reported data, and that patients were recruited from
three different and geographically separate hospitals.

Conclusion

The results of this study show that there is a
non-pharmacological treatment gap preceding surgical
consultation in CMCJ OA. Most patients referred to
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surgical consultation reported no pain or mild pain.
They also had not received the recommended
non-pharmacological treatment before being referred.
The results further show that CMCJ OA negatively af-
fected all aspects of function, especially in the referred
hand, in women, and in those who also had IP] OA.
Strategies need to be developed to improve clinical prac-
tice. These include educating GPs in evidence-based
treatment recommendations and in the assessment of
hand pain, and to routinely refer those with symptom-
atic HOA to occupational therapy before considering
surgery.

Abbreviations

CMCJ: Thumb carpometacarpal joint; DIPJ: Distal interphalangeal joint;

GP: General practitioner; HOA: Hand osteoarthritis; ICF: International
Classification of Functioning, Disability and Health; IP: Thumb interphalangeal
joint; IPJ: Interphalangeal joint; IQR: Interquartile range; KLG: Modified
Kellgren-Lawrence grade; MCPJ: Metacarpophalangeal joint; NRS: Numeric
Rating Scale; NSAIDs: Non Steroid Anti Inflammatory Drugs;

OA: Osteoarthritis; PIPJ: Proximal interphalangeal joint; RCT: Randomized
controlled trial; SD: Standard deviation; SPSS: Statistical Package for the Social
Sciences

Acknowledgements
Not applicable

Funding

This study was conducted with the financial support from The Interregional
research funds (HELSEFORSK) via The Research Council of Norway, project
number 243758. The funding body had no participation in the design of the
study, data collection, data analysis and interpretation and in writing the
manuscript.

Availability of data and materials

Data cannot be made publicly available but may be available upon
reasonable request. Any requests concerning the availability of the data
should be directed to the project leader Professor Ingvild Kjeken, ingvild.
kieken@diakonsyk.no at the National Advisory Unit on Rehabilitation in
Rheumatology, Department of Rheumatology, Diakonhjemmet Hospital.

Authors’ contributions

RN and IK conceived the project. IK is the principal investigator, the procurer
of funding for the project and supervised coordination of the trial. AK, REME
and RN were the local study coordinators at the participating hospitals. IK,
RN, REME, AK and @A planned the study and IK developed the research
design. RN, REME, AK, KHM and MO did the data collection. EMHG, ATA, IKH
and IK performed the analyses and all authors discussed and interpreted the
data. EMHG, ATT, IKH, N@ and IK drafted the article, revised it critically for
important intellectual content and approved the final version for publication.
All authors have read and approved the final manuscript.

Ethics approval and consent to participate

The study was approved by the Regional Committees for Medical Research
Ethics (Reference number: 2012/2265/REK South East Norway). Written
informed consent was obtained from all participants included in the study.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published
maps and institutional affiliations.


mailto:ingvild.kjeken@diakonsyk.no
mailto:ingvild.kjeken@diakonsyk.no

Gravas et al. BMC Musculoskeletal Disorders (2019) 20:180

Author details

'Department of Rheumatology, National Advisory Unit on Rehabilitation in
Rheumatology, Diakonhjemmet Hospital, PO Box 23, Vinderen, N-0319 Oslo,
Norway. “Department of Occupational therapy, Prosthetics and Orthotics,
Faculty of Health Sciences, Oslo Metropolitan University, PO Box 4, St. Olavs
plass, N- 0130 Oslo, Norway. *Department of Physiotherapy, Faculty of Health
Sciences, Oslo Metropolitan University, PO Box 4, St. Olavs plass, N- 0130
Oslo, Norway. 4Department of Rheumatology, St. Olavs Hospital, PO Box
3250, Sluppen, N-7006 Trondheim, Norway. *Department of Rheumatology,
Haukeland University Hospital, PO Box 1400, N-5504 Bergen, Norway.
®Haugesund Rheumatism Hospital, PO Box 2175, N-5504 Haugesund,
Norway. ’Department of Rheumatology, Diakonhjemmet Hospital, PO Box
23, Vinderen, N-0319 Oslo, Norway.

Received: 28 November 2018 Accepted: 12 April 2019
Published online: 30 April 2019

References

1. Kingsbury SR, Gross HJ, Isherwood G, Conaghan PG. Osteoarthritis in
Europe: impact on health status, work productivity and use of
pharmacotherapies in five European countries. Rheumatology (Oxford).
2014;53(5):937-47.

2. Stamm T, van der Giesen F, Thorstensson C, Steen E, Birrell F, Bauernfeind B,
et al. Patient perspective of hand osteoarthritis in relation to concepts
covered by instruments measuring functioning: a qualitative European
multicentre study. Ann Rheum Dis. 2009,68(9):1453-60.

3. Zhang Y, Niu J, Kelly-Hayes M, Chaisson CE, Aliabadi P, Felson DT.
Prevalence of symptomatic hand osteoarthritis and its impact on functional
status among the elderly: the Framingham study. Am J Epidemiol. 2002;
156(11):1021-7.

4. Haugen IK, Englund M, Aliabadi P, Niu J, Clancy M, Kvien TK, et al.
Prevalence, incidence and progression of hand osteoarthritis in the general
population: the Framingham osteoarthritis study. Ann Rheum Dis. 2011;
70(9):1581-6.

5. Bijsterbosch J, Visser W, Kroon HM, Stamm T, Meulenbelt |, Huizinga TW, et
al. Thumb base involvement in symptomatic hand osteoarthritis is
associated with more pain and functional disability. Ann Rheum Dis. 2010;
69(3):585-7.

6.  Spacek E, Poiraudeau S, Fayad F, Lefevre-Colau MM, Beaudreuil J, Rannou F,
et al. Disability induced by hand osteoarthritis: are patients with more
symptoms at digits 2-5 interphalangeal joints different from those with
more symptoms at the base of the thumb? Osteoarthr Cartil. 2004;12(5):
366-73.

7. Haara MM, Heliovaara M, Kroger H, Arokoski JP, Manninen P, Karkkainen A,
et al. Osteoarthritis in the carpometacarpal joint of the thumb. Prevalence
and associations with disability and mortality. J Bone Joint Surg Am. 2004;
86-a(7):1452-7.

8. Kloppenburg M, Kroon FP, Blanco FJ, Doherty M, Dziedzic KS, Greibrokk E, et
al. 2018 update of the EULAR recommendations for the management of
hand osteoarthritis. Ann Rheum Dis. 2019;78(1):16-24.

9. Wajon A, Vinycomb T, Carr E, Edmunds |, Ada L. Surgery for thumb
(trapeziometacarpal joint) osteoarthritis. Cochrane Database Syst Rev. 2015;
(2):Cd004631.

10.  Hagen KB, Smedslund G, Osteras N, Jamtvedt G. Quality of community-
based osteoarthritis care: a systematic review and meta-analysis. Arthritis
Care Res (Hoboken). 2016;68(10):1443-52.

11. Kjeken I, Eide REM, Klokkeide A, Matre KH, Olsen M, Mowinckel P, et al. Does
occupational therapy reduce the need for surgery in carpometacarpal
osteoarthritis? Protocol for a randomized controlled trial. BMC Musculoskelet
Disord. 2016;17(1):473.

12, WHO. International Classification of Functining, Disability and Health (ICF):
World Health Organization 2018 [updated 2 March 2018; cited 2018 08.21.].
Available from: http://www.who.int/classification/icf/en/.

13. Altman RD, Gold GE. Atlas of individual radiographic features in
osteoarthritis, revised. Osteoarthritis Cartilage. 2007;15(Suppl A):A1-56.

14.  Hunter DJ, Zhang Y, Sokolove J, Niu J, Aliabadi P, Felson DT.
Trapeziometacarpal subluxation predisposes to incident trapeziometacarpal
osteoarthritis (OA): the Framingham study. Osteoarthr Cartil. 2005;13(11):953-7.

15. Thaper A, Zhang W, Wright G, Doherty M. Relationship between Heberden's
nodes and underlying radiographic changes of osteoarthritis. Ann Rheum
Dis. 2005;64(8):1214-6.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Page 9 of 10

Altman R, Alarcon G, Appelrouth D, Bloch D, Borenstein D, Brandt K, et al.
The American College of Rheumatology criteria for the classification and
reporting of osteoarthritis of the hand. Arthritis Rheum. 1990;33(11):1601-10.
Nilsen T, Hermann M, Eriksen CS, Dagfinrud H, Mowinckel P, Kjeken I. Grip
force and pinch grip in an adult population: reference values and factors
associated with grip force. Scand J Occup Ther. 2012;19(3):288-96.

de Kraker M, Selles RW, Schreuders TA, Hovius SE, Stam HJ. The
Pollexograph: a new device for palmar abduction measurements of the
thumb. J Hand Ther. 2009;22(3):271-6 quiz 7.

Fernandes L, Grotle M, Darre S, Nossum R, Kjeken I. Validity and responsiveness
of the measure of activity performance of the hand (MAP-hand) in patients
with hand osteoarthritis. J Rehabil Med. 2012,44(10).869-76.

Hammond A, Prior Y, Tyson S. Linguistic validation, validity and reliability of
the British English versions of the disabilities of the arm, shoulder and hand
(DASH) questionnaire and QuickDASH in people with rheumatoid arthritis.
BMC Musculoskelet Disord. 2018;19(1):118.

Kapstad H, Hanestad BR, Langeland N, Rustoen T, Stavem K. Cutpoints for mild,
moderate and severe pain in patients with osteoarthritis of the hip or knee
ready for joint replacement surgery. BMC Musculoskelet Disord. 2008,9:55.
Woo A, Lechner B, Fu T, Wong CS, Chiu N, Lam H, et al. Cut points for mild,
moderate, and severe pain among cancer and non-cancer patients: a
literature review. Ann Palliat Med. 2015;4(4):176-83.

Bijlsma JW, Berenbaum F, Lafeber FP. Osteoarthritis: an update with
relevance for clinical practice. Lancet. 2011;377(9783):2115-26.

Kroon FPB, Carmona L, Schoones JW, Kloppenburg M. Efficacy and safety of
non-pharmacological, pharmacological and surgical treatment for hand
osteoarthritis: a systematic literature review informing the 2018 update of
the EULAR recommendations for the management of hand osteoarthritis.
RMD open. 2018;4(2):e000734.

Osteras N, Kjeken I, Smedslund G, Moe RH, Slatkowsky-Christensen B, Uhlig
T, et al. Exercise for hand osteoarthritis. Cochrane Database Syst Rev. 2017;1:
Cd010388.

Bertozzi L, Valdes K, Vanti C, Negrini S, Pillastrini P, Villafane JH. Investigation
of the effect of conservative interventions in thumb carpometacarpal
osteoarthritis: systematic review and meta-analysis. Disabil Rehabil. 2015;
37(22):2025-43.

Vermeulen GM, Slijper H, Feitz R, Hovius SE, Moojen TM, Selles RW. Surgical
management of primary thumb carpometacarpal osteoarthritis: a systematic
review. J Hand Surg Am. 2011;36(1):157-69.

Wolf JM, Atroshi |, Zhou C, Karlsson J, Englund M. Sick leave after surgery for
thumb carpometacarpal osteoarthritis: a population-based study. J Hand
Surg Am. 2018;43(5):439-47.

Kloppenburg M, Kroon FP, Blanco FJ, Doherty M, Dziedzic KS, Greibrokk E, et
al. 2018 update of the EULAR recommendations for the management of
hand osteoarthritis. Ann Rheum Dis. 2018.

Bukhave EB, Huniche L. Activity problems in everyday life--patients'
perspectives of hand osteoarthritis: "try imagining what it would be like
having no hands". Disabil Rehabil. 2014;36(19):1636-43.

Hill S, Dziedzic KS, Ong BN. The functional and psychological impact of
hand osteoarthritis. Chronic illness. 2010;6(2):101-10.

Gignac MA, Davis AM, Hawker G, Wright JG, Mahomed N, Fortin PR, et al.
"what do you expect? You're just getting older": a comparison of perceived
osteoarthritis-related and aging-related health experiences in middle- and
older-age adults. Arthritis Rheum. 2006;55(6):905-12.

Cottrell E, Foster NE, Porcheret M, Rathod T, Roddy E. GPs' attitudes, beliefs
and behaviours regarding exercise for chronic knee pain: a questionnaire
survey. BMJ Open. 2017;7(6):e014999.

Clarson LE, Nicholl BI, Bishop A, Edwards JJ, Daniel R, Mallen CD. Monitoring
osteoarthritis: a cross-sectional survey in general practice. Clin Med Insights
Arthritis Musculoskelet Disord. 2013;6:85-91.

Jordan KP, Edwards JJ, Porcheret M, Healey EL, Jinks C, Bedson J, et al. Effect
of a model consultation informed by guidelines on recorded quality of care
of osteoarthritis (MOSAICS): a cluster randomised controlled trial in primary
care. Osteoarthr Cartil. 2017,25(10):1588-97.

Dziedzic KS, Healey EL, Porcheret M, Afolabi EK, Lewis M, Morden A, et al.
Implementing core NICE guidelines for osteoarthritis in primary care with a
model consultation (MOSAICS): a cluster randomised controlled trial.
Osteoarthr Cartil. 2018:26(1):43-53.

Oldmeadow LB, Bedi HS, Burch HT, Smith JS, Leahy ES, Goldwasser M.
Experienced physiotherapists as gatekeepers to hospital orthopaedic
outpatient care. Med J Aust. 2007;186(12):625-8.


http://www.who.int/classification/icf/en/

Gravas et al. BMC Musculoskeletal Disorders

38.

39.

40.

41.

42.

43.

44,

45.

46.

(2019) 20:180

Kieken 1, Dagfinrud H, Slatkowsky-Christensen B, Mowinckel P, Uhlig T, Kvien
TK, et al. Activity limitations and participation restrictions in women with
hand osteoarthritis: patients' descriptions and associations between
dimensions of functioning. Ann Rheum Dis. 2005;64(11):1633-8.

Thyberg |, Dahlstrom O, Bjork M, Stenstrom B, Adams J. Hand pains in
women and men in early rheumatoid arthritis, a one year follow-up after
diagnosis. The Swedish TIRA project. Disabil Rehabil. 2017,39(3):291-300.
Steiber N. Strong or weak handgrip? Normative reference values for the
German population across the life course stratified by sex, age, and body
height. PLoS One. 2016;11(10):¢0163917.

Dodds RM, Syddall HE, Cooper R, Kuh D, Cooper C, Sayer AA. Global
variation in grip strength: a systematic review and meta-analysis of
normative data. Age Ageing. 2016;45(2):209-16.

Nunes PM, de Oliveira DG, Aruin AS, dos Santos MJ. Relationship between
hand function and grip force control in women with hand osteoarthritis. J
Rehabil Res Dev. 2012;49(6):855-65.

Spruit MA, Sillen MJ, Groenen MT, Wouters EF, Franssen FM. New normative
values for handgrip strength: results from the UK Biobank. J Am Med Dir
Assoc. 2013;14(10):775.e5-11.

Dziedzic KS, Allen KD. Challenges and controversies of complex
interventions in osteoarthritis management: recognizing inappropriate and
discordant care. Rheumatology (Oxford). 2018;57(suppl_4):iv88-98.

Egerton T, Diamond LE, Buchbinder R, Bennell KL, Slade SC. A systematic
review and evidence synthesis of qualitative studies to identify primary care
clinicians' barriers and enablers to the management of osteoarthritis.
Osteoarthr Cartil. 2017;25(5):625-38.

Dziedzic K, Hill J, Porcheret M, Croft P. New models for primary care are
needed for osteoarthritis. Phys Ther. 2009;89(12):1371-8.

Page 10 of 10

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study design
	Study sample
	Data collection
	Variables
	Data analysis and statistics

	Results
	Referred versus non-referred hand
	Gender differences
	Isolated CMCJ OA versus CMCJ OA plus IPJ OA

	Discussion
	Conclusion
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

