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Introduction

Osteoarthritis (OA) in the thumb carpometacarpal joint 
(CMCJ OA) is a prevalent joint disease that can cause 
severe pain and stiffness and can lead to limitations in activ-
ity, restricted participation in work and social life activities, 
and reduced health-related quality of life.1,2 The radio-
graphic prevalence of CMCJ OA is approximately 30% in 
the adult population.3 This prevalence increases with age, 
and it is higher among women than men.4

There is currently no cure or disease-modifying treat-
ment for OA. With the primary aim of reducing pain and 
improving function, nonpharmacological interventions are 
recommended as a core treatment for all patients with hand 
OA.5,6 These interventions include patient education on 
hand OA and ergonomic principles, the use of assistive 
devices, and an individualized hand exercise program. In 

addition, patients with CMCJ OA might benefit from thumb 
orthoses, which can increase CMCJ stability, prevent defor-
mities, and reduce pain.7-9 Pharmacological therapy is rec-
ommended as a symptom-relieving supplement.10 Surgery 
should only be considered when nonsurgical interventions 
have yielded unsatisfactory outcomes. The main indications 
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Abstract
Background: Knowledge is lacking on patient goals and motivation for carpometacarpal joint osteoarthritis (CMCJ OA) 
surgery. The objective of this study was to explore patient goals and motivation for surgery, whether patient goals were 
reflected in self-reports of pain and function, and factors characterizing patients highly motivated for surgery. Methods: This 
cross-sectional study included 180 patients referred from their general practitioner for CMCJ surgical consultation. Goals 
for surgery were collected with an open-ended question, categorized with the International Classification of Functioning, 
Disability and Health coding system, and compared to self-reports of pain and function. Motivation for surgery was rated with 
a Numeric Rating Scale (NRS, 0-10, 0 = not motivated). Factors characterizing patients highly motivated for surgery (NRS 
≥ 8) were explored with multivariate regression analyses. Results: The mean age of the participants was 63 years (SD = 
7.6), and 142 (79%) were women. The most common goals for surgery were to reduce pain and improve arm and hand use, 
but these were not reflected in self-reports of pain and function. Fifty-six (31%) of the patients were characterized as highly 
motivated for surgery. High motivation for surgery was strongly associated with reporting more activity limitations (odds 
ratio [OR] = 4.00, P = .008), living alone (OR = 3.18, P = .007), and a young age (OR = 0.94, P = .002). Conclusions: 
Decisions on CMCJ OA surgery should be based on assessment and discussion of patients’ life situation, hand pain, activity 
limitations for, and goals and motivation for surgery. According to the european league against rheumatism (EULAR) 
recommendations, previously received conservative and pharmacological treatment should also be evaluated.
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for surgery are persistent pain and reduced function5,11,12 in 
joints with evidence of radiographic OA. Surgical tech-
niques might provide pain relief and improve function, but 
results vary with the stage and the nature of the disease.13,14 
No surgical procedure has been shown to be superior to 
another, and postoperative complications are frequently 
reported.12,15 Sick leave and postoperative rehabilitation are 
typically required.16-18

Shared decision-making between patients and health 
care professionals is recommended to ensure that treatment 
choices are based on relevant knowledge of the benefits and 
risks of different treatment options.19,20 However, patient 
treatment choices can be based on various factors. In a ret-
rospective study of patients with CMCJ OA, participants 
with less hand, arm, and shoulder disabilities were less 
likely to choose surgery than those with higher disability.21 
Similarly, in a prospective study of patients with CMCJ 
OA, patients that experienced reduced pain during preop-
erative conservative treatments were less likely to undergo 
surgery.6 These findings are consistent with a study on hip 
and knee OA, where less pain and higher health-related 
quality of life were associated with less willingness to con-
sider surgery.22 In contrast, Selten et al23 showed that symp-
tom severity in hip and knee OA was less important in their 
choice of treatment than the individual’s positive beliefs 
about treatment modalities. Furthermore, Traumer et al24 
found that the interaction between the doctor and the patient 
with OA was a highly influential factor in the patient’s deci-
sion-making process. Recent research has also shown that 
high motivation for surgery was a significant predictor of 
the decision to undergo CMCJ surgery.25 However, more 
knowledge is needed to clarify which factors motivate 
patients with CMCJ OA to undergo surgery. The objective 
of this study was to explore: (1) patient goals for CMCJ 
surgery; (2) whether patient goals were reflected in self-
reports of pain and function; and (3) factors that character-
ized patients highly motivated for surgery.

Material and Methods

Study Design

This cross-sectional study acquired baseline data from a 
multicenter randomized controlled trial (RCT), in which the 
main aim was to examine whether occupational therapy, 
provided in the time period between referral and surgical 
consultation, might delay or reduce the need for surgery in 
patients with CMCJ OA over a 2-year period26 (Trial regis-
tration: NCT01794754).

Participants

Participants were patients who based on their general prac-
titioners’ (GP) clinical judgment, were referred to a CMCJ 
OA surgical consultation at 3 hospitals in Norway: St.Olav’s 

University Hospital in Trondheim, Haukeland University 
Hospital in Bergen, and Haugesund Rheumatism Hospital 
in Haugesund. Study protocol details and prior analyses of 
these patients have been previously published.25-27 Patients 
with a poor understanding of the language or cognitive dys-
functions were excluded. Written informed consent was 
collected from all patients prior to the baseline assessment. 
The Regional Committees for Medical Research Ethics 
approved the study (Ref. no: 2012/2265/REK South East 
Norway).

Measures

At baseline, patients answered an open-ended question 
about their goal for CMCJ surgery: “What is the most 
important goal you want to achieve by undergoing sur-
gery?” When patients could not formulate a specific goal 
for surgery, they were given examples; that is, asked 
whether their goal was related to reducing pain in the thumb, 
improving activity performance, or increasing grip function 
or grip strength, because these are the most commonly 
reported functional consequences of CMCJ OA.28 Further-
more, they were asked to rate their motivation for surgery 
on a Numeric Rating Scale (NRS) of 0-10, where 0 = not 
motivated at all and 10 = very motivated.

In this study, the International Classification of Func-
tioning, Disability, and Health (ICF) model29 was used as a 
theoretical and analytical framework. The model provides a 
common understanding of the term “functioning,” which 
refers to body functions, body structures, activities, and par-
ticipation, and also includes environmental and personal 
factors.

Personal factors collected in this study included age, 
gender, marital status (living alone/living with someone), 
and work status. Body structures comprised severity of 
radiographic CMCJ OA and was classified using the Modi-
fied Kellgren-Lawrence grade (KLG) scale (Grades 0-4: 
0 = no CMCJ OA, 4 = severe OA).3 Patients with a KLG-
scores ≥ 2 were categorized as having CMCJ OA. Body 
functions comprised pain at rest and following grip- and 
pinch-strength testing, and was self-reported on an NRS 
(scale: 0-10, 0 = no pain, 10 = severe pain). Activity and 
participation levels were self-reported with the Measure of 
Activity Performance of the Hand (MAP)-Hand question-
naire (1-4; 1 = no activity problems, 4 = severe activity 
problems)30 and the Disabilities of the Arm, Shoulder, and 
Hand questionnaire (QuickDASH; 0-100; 0 = no disability, 
100 = severe disability)31 (Table 1).

Data were collected by 6 experienced occupational ther-
apists (RN, SD, REME, ÅK, KHM, MO) at the 3 hospitals.

Analyses

Patient goals were linked to domains in the ICF coding 
system29 based on the linking rules of Cieza et al.32 First, 



Gravås et al	 725

the actual meaning of each goal was identified. Then, the 
goal was linked to the most relevant ICF code at the third 
level (3 digits). For goals that were not sufficiently speci-
fied to be linked or were not covered by an ICF code, we 
used the closest “unspecified” code option. Additionally, 
the response of patient might contain several goals, and 
thus, they would be linked to several ICF codes. For exam-
ple, the response: “To become pain-free and to improve my 
ability to use my hand in daily activities” was linked to ICF 
code b280 (sensation of pain), d445 (hand and arm use), 
and d230 (carrying out daily routines).

Two researchers (EMHG, ATT) that were familiar with 
the ICF linking rules linked approximately 20% of the all 
the patient responses independently. The codes were then 
compared, and when the 2 researchers had selected differ-
ent codes, a third researcher (IK) was consulted for the final 
decision on the most appropriate code. After a consensus 
had been reached, 1 researcher (EMHG) linked the remain-
ing answers.

Based on their goals, each patient was allocated to 1 of 3 
groups. To explore differences in baseline self-reported pain 
and function between these groups, we used the One-Way 
between-groups analysis of variance (ANOVA) test for nor-
mally distributed variables. Results are reported as the mean 
and standard deviation (SD). We used the Kruskal-Wallis 
test for variables with a skewed distribution. Those results 
are reported as median and interquartile range (IQR).

The main indication for CMCJ surgery is persistent pain 
and reduced function.5,11,12 Pain and function measures and 
personal factors were therefore used as covariates to investi-
gate factors that characterized patients that were highly  

motivated for surgery. As no cut-off value for the motivation 
question (measured on NRS) exists, we used the 75th percen-
tile from this sample as a cut-off to identify highly motivated 
patients (individual NRS score ≥ 8 indicated highly moti-
vated patients). Crude and adjusted logistic regression analy-
ses were performed to compare patients highly motivated for 
surgery to those with less motivation. Correlation analyses 
were performed to investigate covariate multicollinearity. 
Pain following the pinch-strength test was highly correlated 
with pain following the grip-strength test, and the Disabilities 
of the Arm, Shoulder, and Hand questionnaire (QuickDASH) 
result was highly correlated with the MAP-Hand result. 
Therefore, we removed pain following the pinch-strength test 
and the QuickDASH results from further regression analyses. 
Variables from the crude analyses were included in the 
adjusted logistic regression model when their bivariate asso-
ciation with the motivation variable was P < 0.25. A back-
ward removal regression analysis was performed to exclude 
variables that showed p > 0.05 in the adjusted analysis. Age 
and gender were forced into the model, regardless of p-value. 
Results of the regression analyses are expressed as odds ratio 
(OR) and 95% confidence interval (95% confidence interval 
[CI]). The amount of variation explained by the model was 
evaluated with the Nagelkerke R2 calculation.

Results

A total of 180 patients were included in the study. The mean 
age was 63 years (SD = 7.6). Most patients were women 
(79%), 1 in 5 lived alone, and half of the sample was 
employed (Table 1).

Table 1.  Baseline Demographic and Clinical Characteristics of 180 Patients Referred to Surgical Consultation Due to 
Carpometacarpal Osteoarthritis.

Personal factors
  Age, years, mean (SD) 63 (7.6)
  Women, n (%) 142 (79)
  Living alone, n (%) 35 (19)
  Employed, n (%) 91 (51)
  Motivation for CMCJ surgery (NRS 0-10, 0 = no motivation), median (IQR) 5 (3-8)
Body structures
  Radiographic CMCJ OA severity (KLG grade 0-4, 0 = no CMCJ OA), median (IQR) 3 (3-4)
Body functions
  Pain following measure of pinch strength test (NRS 0-10, 0 = no pain), median (IQR) 4 (2-6)
  Pain following measure of grip strength test (NRS 0-10, 0 = no pain), median (IQR) 3 (2-5)
  Pain at rest (NRS 0-10, 0 = no pain), median (IQR) 3 (1-4)
Activity and participation
  Hand activity performance (MAP-Hand 1-4, 1 = no activity problems), mean (SD) 1.97 (0.42)
  Disabilities of the arm, shoulder and hand (QuickDASH 0-100, 0 = no disability), mean (SD) 36.88 (16.52)

Note. Numbers are reported as mean and standard deviation (SD), number and proportions (%), or median and interquartile range (IQR). Radiographic 
carpometacarpal joint osteoarthritis (CMCJ OA) severity is classified using modified Kellgren-Lawrence grade (KLG) scale (grade 0-4, 2 ≥ CMCJ OA). 
Pain is measured using Numeric Rating Scale (NRS: 0-10, 0 = no pain). Grip and pinch strength is measured in Newton (N) using the Grippit electronic 
instrument. Hand activity performance is measured using Measure of Activity Performance of the Hand (MAP-Hand) (score: 1-4, 1 = no activity 
problems). Disabilities of the arm, shoulder and hand is measured using Disabilities of the Arm, Shoulder, and Hand questionnaire (QuickDASH) 
(score: 0-100, 0 = no disability).
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We identified 261 different goals for CMCJ surgery that 
were linked to 15 different ICF codes (Table 2). Of these, 
143 (55%) goals were linked to the body function domain 
(b) and 115 (44%) goals were linked to the activity and par-
ticipation domain (d). One goal was linked to the body 
structure domain (s), and 2 goals were linked to the environ-
mental factor domain (e). The goals were predominantly 
linked to 2 domains: (1) the body function domain (b280), 
which described (reductions in) sensation of pain (130 
goals), and (2) the activity and participation domain (d445), 
which described (improved) arm and hand use (74 goals). 
In addition, patients frequently reported goals linked to car-
rying out daily routines (d230), acquiring, keeping, and ter-
minating a job (d845), and muscle power function (b730). 
One goal could not be linked to an ICF code: “Prevent fur-
ther development of the ailments.” Therefore, this goal was 
excluded from further analyses.

Based on their goals (Table 2), each patient was allo-
cated to 1 of 3 groups: Group 1: reducing pain (n = 73); 
Group 2: improving function, activity, and participation 
(n = 57); and Group 3: both reducing pain and improving 
function, activity, and participation (n = 48). One patient 
reported a goal that did not fit within 1 of the 3 groups (“To 

get a straight hand”); therefore, that patient was excluded 
from this analysis.

Patients in Group 1 reported less activity limitations and 
participation restrictions (reflected as lower scores on the 
MAP-Hand and QuickDASH questionnaires) compared to 
patients in the other 2 groups. However, we found no statis-
tically significant between-group differences in any of the 
measures (Table 3).

Fifty-six (31%) patients were classified as highly moti-
vated for CMCJ surgery. The adjusted logistic regression 
analyses (Table 4) showed that the odds of being highly 
motivated for surgery was 4-fold higher for patients with 
more activity limitations (OR = 4.00, 95% CI = 1.67-
9.58), and more than 3-fold higher for those living alone 
(OR = 3.18, 95% CI = 1.38-7.36). Furthermore, the OR for 
age was 0.94 (95% CI = 0.90-0.98), indicating that younger 
patients were more likely to be highly motivated for sur-
gery. This model explained 15.3% of the variation in moti-
vation for CMCJ surgery.

Discussion

This study is one of very few studies to explore patient 
goals and motivation for CMCJ surgery. The results showed 
that, among patients referred to surgical consultations for 
CMCJ OA, the most frequently reported goals for undergo-
ing CMCJ surgery were reduced pain and improved hand 
and arm use. Differences in patient goals were not reflected 
in differences in self-reports of pain and function. High 
motivation for surgery was significantly associated with 
more activity limitations, living alone, and younger age.

The finding that reduced pain and improved hand and 
arm use were the most frequently reported goals for under-
going surgery are consistent with findings in previous 
studies,6,21 and supports the recommendation that persistent 
pain and reduced function, caused by the affected OA joint, 
can help surgeons in the decision on whether or not to con-
duct surgery.5,11,12 Nevertheless, we did not find any statisti-
cal significant differences between the 3 groups with 
different goals; they all reported approximately the same 
levels of pain and activity limitations.

Treatment choices should be based on a common under-
standing of the treatment goals, benefits, and risks.19,20 A 
patient-specific instrument that captures patients’ individual 
goals related to functional limitations can be used as a sup-
plement to the standardized measures of pain and activity 
limitations. This tool might provide additional valuable 
information for the decision-making process.33,34

In our study, more self-reported activity limitations qua-
drupled the odds of high motivation for surgery. Although 
surgery represents a treatment alternative for patients with 
the most severe disease, all patients should first receive the 
core treatment,5 because this has been found to have positive 

Table 2.  Goals for Surgery Described by 180 Patients 
Referred for Surgical Consultation Due to Carpometacarpal 
Osteoarthritis, and Linked to Domains and Codes in the ICF.

ICF 
domain ICF code Description n

Body function
  b280 Sensation of pain 130
  b710 Mobility of joint function 1
  b729 Function of the joints and bones 2
  b730 Muscle power function 10
Body structure
  s730 Structure of upper extremity 1
Activity and participation
  d230 Carrying out daily routine 15
  d440 Fine hand use 4
  d445 Arm and hand use 74
  d570 Looking after one’s health 3
  d599 Self-care, unspecified 1
  d699 Major life areas, unspecified 1
  d845 Acquiring, keeping or terminating 

a job
12

  d920 Recreation and leisure 5
Environmental factors
  e120 Products and technology for 

personal indoor and outdoor 
mobility and transportation

1

  e355 Health professionals 1

Note. ICF = International Classification of Function, Disability and 
Health.
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effects on pain and activity performance.35,36 Our previous 
analyses showed that only 20% of patients in the RCT had 
received nonpharmacological treatments prior to the surgi-
cal consultation.27 Therefore, patients and GPs should be 
educated in evidence-based treatment recommendations5 to 
ensure that those with symptomatic hand OA receive the 
recommended core treatment before surgery is considered.

Living alone was also strongly associated with high 
motivation for surgery. In a previous study, patients living 
with a partner stated that their partner’s support in manag-
ing objects, self-care, and household activities was impor-
tant in performing everyday activities. In contrast, living 
alone provided less opportunity to allocate challenging 

everyday-tasks to others; thus, living alone was found to 
add extra disease burden.37 That same study also showed 
that few patients had received assistive devices, and very 
few had knowledge about the availability of assistive 
devices for alleviating activity limitations. The use of assis-
tive devices and activity adaptations are frequently reported 
as self-management strategies,38 and they have been found 
to improve activity performance significantly in patients 
with hand OA.36 Therefore, particular attention should be 
given to patients with CMCJ OA that live alone and those 
with sparse support networks37 when considering interven-
tions that could contribute to improving activity perfor-
mance and increasing self-management.

Table 3.  Difference in Pain and Functional Measures Between Groups According to Goals for Carpometacarpal Osteoarthritis 
(CMCJ OA) Surgery in 180 Patients Referred to Surgical Consultation Due to CMCJ OA.

Pain and Functional Measures

Group 1: Pain 
motivated patients

(n = 73, 41%)

Group 2: Function, 
activity and participation 

motivated patients
(n = 57, 32%)

Group 3: Pain, function, 
activity and participation 

motivated patients
(n = 48, 27%) P value

Pain following pinch strength test  
(NRS: 0-10, 0 = no pain), median (IQR)

3.3 (2.0-5.9) 4.0 (2.0-5.5) 4.0 (1.5-5.0) .70

Pain following grip strength test  
(NRS: 0-10, 0 = no pain), median (IQR)

3.0 (2.0-5.0) 4.0 (2.0-4.8) 2.5 (0.9-5.0) .25

Pain at rest  
(NRS: 0-10, 0 = no pain), median (IQR)

3.0 (1.3-4.0) 3.0 (1.0-4.0) 2.0 (1.0-5.0) .60

MAP-Hand (1-4, 1 = no activity 
problems), mean (SD)

1.89 (0.41) 2.02 (0.41) 2.05 (0.44) .08

QuickDASH  
(0-100, 0 = no disability), mean (SD)

34.05 (16.91) 38.03 (14.09) 40.24 (17.36) .11

Note. Pain is self-reported using Numeric Rating Scale (NRS score: 0-10, 0 = no pain). CMCJ OA = carpometacarpal joint osteoarthritis; IQR = inter 
quartile range; MAP-Hand = measure for activity performance of the hand (score: 1-4, 1 = no activity problems); QuickDASH = Disabilities of the 
Arm, Shoulder and Hand questionnaire (score: 0-100, 0 = no disability).

Table 4.  Logistic Regression Analyses in a Sample of 180 Patients With Carpometacarpal Osteoarthritis (CMCJ OA) Predicting 
Likelihood for Being Highly Motivated for CMCJ Surgery; Crude and Adjusted Analyses.

Bivariate crude analyses Adjusted analysis

Covariates OR (95% CI) P value OR (95% CI) P value

Age (in years) 0.96 (0.91-1.00) .039* 0.94 (0.90-0.98) .008
Gender Male 1 1  

Female 0.98 (0.46-2.13) .97* 0.50 (0.20-1.21) .12
Living alone No 1 1  

Yes 2.19 (1.03-4.67) .043* 3.18 (1.38-7.36) .007
Radiographic CMCJ OA No 1  

Yes 0.43 (0.03-7.06) .56  
Pain following grip strength test (0-10, 0 = no pain) 1.16 (1.01-1.33) .036*  
Pain at rest (0-10, 0 = no pain) 1.11 (0.97-1.28) .14*  
MAP-Hand (1-4, 1 = no activity problems) 2.85 (1.30-6.22) .009* 4.00 (1.67-9.58) .002

Note. Radiographic CMCJ OA severity is classified using modified Kellgren-Lawrence grade scale (Grades 0-4: 0 = no CMCJ OA). Pain is measured 
using Numeric Rating Scale (NRS score: 0-10, 0 = no pain). Hand activity performance is measured with mean score of MAP-Hand (score: 1-4, 1 = no 
activity problems). OR = odds ratio; CI = confidence interval; MAP-Hand = measure for activity performance of the hand (score 1-4, 1 = no activity 
problems).
*Variables included in the backward removal regression analysis (P < .5).
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In our study, younger patients were more likely to be 
highly motivated for CMCJ surgery than older patients. 
One explanation for this finding might be that younger 
patients live an active life with high demands regarding par-
ticipation in several family and social arenas, such as work. 
In a study that included more than 57 000 participants with 
hand OA from 5 European countries, one third of those 
working reported work-related challenges.39 In addition, a 
qualitative study showed that younger patients worried 
about the financial implications of quitting work or retiring 
at an early age due to hand OA.40 Furthermore, 50% of 
patients in the current study were employed, and several 
reported that acquiring or keeping a job was their goal for 
surgery. Therefore, the disease impact on younger patients 
should be an area of future investigations, with a particular 
focus on work participation.

A strength of our study was the large study sample, 
which we recruited from 3 hospitals in different geograph-
ical areas. Furthermore, there were no missing responses 
with regard to the goals and motivation for surgery. One 
potential limitation was the suggested response alterna-
tives for patients with no clear goals for surgery, which 
may have led to less variation in the goal descriptions. 
Additionally, because our results were based on cross-sec-
tional data, we could not make any causal inferences 
regarding the associations between motivation for surgery 
and covariates. Furthermore, it may be that patients with 
more severe disease may likely report higher motivation 
for surgery, and thereby skew the data in that direction. 
However, our results show that neither radiographic sever-
ity nor pain predicted likelihood for being highly moti-
vated for surgery. The initial open-ended question may 
have led patients to think about surgery as the first treat-
ment choice. In retrospective, an alternative way of asking 
could be to encourage patients to explore motivation for 
(any) treatment, and then add a follow-up question on 
motivation for surgery.

In summary, reduced pain and improved arm and hand 
use were the most frequently reported goals for surgery. 
However, these goals were not reflected in self-reports of 
pain and function. High motivation for surgery was 
strongly associated with activity limitations, living alone, 
and younger age. Decisions on CMCJ OA surgery should 
be based on assessment and discussion of patients’ life 
situation, hand pain, activity limitations and goals, and 
motivation for surgery. According to the european league 
against rheumatism (EULAR) recommendations, previ-
ously received conservative and pharmacological treat-
ment should also be evaluated.
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