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Abstract  

Study design 

Prospective cohort study.  

Introduction 

The evidence of the relationship between functional recovery and impairment after surgery 

and hand therapy are inconsistent. 

Purpose of the study 

To explore factors that were most related to functional recovery as measured by DASH in 

patients with Dupuytren’s disease.  

Methods 

Eighty-one patients undergoing surgery and hand therapy were consecutively recruited. 

Functional recovery was measured by the Disability of the Arm, Shoulder and Hand (DASH) 

questionnaire. Explanatory variables: range of motion of the finger joints, five questions 

regarding safety and social issues of hand function, and health-related quality of life 

(Euroqol). 

Results 

The three variables “need to take special precautions”, “avoid using the hand in social 

context”, and health-related quality of life (EQ-5D index) explained 62.1% of the variance in 

DASH, where the first variable had the greatest relative effect. 

Discussion 

Safety and social issues of hand function and quality of life had an evident association with 

functional recovery.  

Keywords 
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Dupuytren’s contracture, emotional function, range of motion, recovery of function, quality of 

life 

Level of evidence: IV 
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1. Introduction  

Impairment in hand function and restrictions in performance of daily activities are the motives 

for patients with Dupuytren’s disease (DD) to seek medical care. (1) DD is a benign soft 

tissue disorder affecting the palmar fascia. DD causes impairment in hand function by finger 

joint contractures in one or several fingers, in one or both hands, with inability to extend the 

finger joints. Both surgical and non-invasive methods exist for correction of the extension 

deficit but the treatment does not cure the disease, and the rate of recurrence is high. (2, 3) 

Some surgeons recommend hand therapy after correction of the extension deficit, in order to 

maintain the gains in finger extension and to restore hand function. (2, 4) 

For patients with DD, the most commonly reported outcome measures are change in 

extension deficit of the finger joints, and the Disability of the Arm, Shoulder and Hand 

(DASH) questionnaire. (5) The extension deficit is a direct measure of the impairment 

whereas DASH is used to measure functional recovery, including impairments, activity 

limitations and participation restrictions. (6, 7) The relationship between these commonly 

used outcome measures for patients with DD is still unclear; significant but weak correlations 

has been shown (8) as well as non-significant correlations between extension deficit and 

DASH score. (9-12) This indicates that the degree of functional recovery is not dependent 

only on the severity of the contracture. (11)  

DD is a disease that mainly affects older men. (13) Although age has not been shown to be 

significantly correlated with DASH (10), sex has (14-16) with higher DASH scores (worse 

disability) among women. (16) Furthermore, DD leads to consequences such as activity 

limitations, safety and social issues of hand function and quality of life issues. (1, 17, 18, 19) 

Higher DASH score has also shown to correlate with worse general health (20), but the 

association between DASH and quality of life outcomes after fasciectomy for DD has not 

been investigated previously.    
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Previous research has highlighted the complexity of functional recovery and the need for 

further research on factors that influence it. (15, 21) One aspect that is often overlooked in 

patient reported outcomes, but identified as important to patients with hand injuries, are 

emotional functions. (7) For patients with DD, it could be assumed that improving the 

extension deficit would affect functional recovery measured with DASH. Yet, based on the 

weak and inconsistent evidence of this relationship, it seems likely that other factors may 

contribute to the change in how patients rate functional recovery after surgery and hand 

therapy.  

2. Purpose of the Study 

To explore factors that were most related to functional recovery as measured by DASH in 

patients with Dupuytren’s disease.  

3. Methods 

3.1 Study design 

Longitudinal data were analyzed from a prospective cohort study that conducted 

measurements before treatment, and three months after surgery and hand therapy for patients 

with DD. 

3.2 Participants 

The study participants were recruited from a cohort study of hand function and quality of life 

among patients with DD, treated in one hand according a standard protocol with fasciectomy 

and postoperative hand therapy including active exercises and orthotic intervention. (19) The 

patients were invited to the study in the order they were scheduled for surgery thus forming a 

consecutive sample. Inclusion criteria for the cohort study were having DD in one or several 
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fingers of digit II-V, with an extension deficit of 60° or more in an isolated finger joint 

(metacarpophalangeal (MCP) or proximal/distal interphalangeal (PIP and DIP) joint only) or 

throughout a whole finger (MCP, PIP, DIP together). Additional inclusion criteria for the 

present study was to have complete DASH questionnaires from before and three months after 

surgery. Exclusion criteria were having treatment for another upper extremity disease or not 

speaking X. Of 123 available patients, 24 did not meet the inclusion criteria for the present 

study, and 10 declined to participate. For four patients the measurements of range of motion 

were incomplete and four patients dropped out at the three-month follow-up. Finally, 81 

patients, 71 men and 10 women, with a mean age of 68 ±8 years were included in the present 

study. Table 1 summarizes the details of the study sample and type of intervention.  

The Regional Ethical Review Board in Linköping, Sweden approved the study and all 

participants gave informed consent to participate in the study.  

3.3. Procedures 

Measurements were carried out before treatment (on the day of surgery) and three months 

after surgery and hand therapy. Two occupational therapists (OT) that were not involved in 

the postoperative hand therapy performed the measurements before treatment and three 

months after surgery. The same OT followed each patient, except for five patients living 

further away from the hospital, where local OTs specially trained for the study performed the 

follow-up measurements. 

3.4 Measurements 

Functional recovery was measured by the Swedish version of the DASH questionnaire. The 

30 items are rated on a five-point scale (1=no difficulty, 5=unable), giving a total DASH 

score ranging from “0=no disability” to “100=severest disability”. The DASH was created as 

an outcome measure for different upper extremity disorders and is a reliable and valid 
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instrument for patients with disorders affecting the arm, wrist and hand. (20, 22) The items in 

DASH have been analyzed in relation to the International Classification on Functioning, 

Disability and Health (ICF), and 27 of 30 questions in the disability/symptoms scale have 

been stated to cover the domains of body function, activity and participation. (6) Normative 

values based on a general American population have been reported with an average of 10.1 

(SD 14.68) in DASH score. (23) A change of 15 score points in DASH is considered as a 

clinical important change in patients with shoulder, wrist and hand disorders. (24)  

Range of motion (ROM): Range of motion in the present study refers to total active extension 

deficit and total active flexion of the finger joints only. Extension and flexion of isolated 

finger joints in the affected finger were measured with a goniometer according to guidelines. 

(25) The total active extension deficit was calculated as the sum of the maximum active 

extension deficit in the MCP, PIP and DIP joint. If hyperextension was present in the DIP 

joint, it was stated as 0 degrees in the analysis to avoid an underestimation of the total active 

extension deficit. The total active finger flexion was calculated as the sum of the maximum 

active flexion in the MCP, PIP and DIP joint. For patients with two or three affected fingers, 

an average of range of motion outcomes was calculated. (26) 

Safety and social issues of hand function were investigated using five questions (19):  

1. Do you worry about not being able to trust in your hand function?  

2. For security reasons, do you need to take special precautions due to your hand 

function?  

3. Are you afraid of hurting your hand?  

4. Are you concerned about the appearance of your hand?  

5. Do you avoid using your hand in social contexts?  
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Response options ranged from “1=to a large degree” to “10=not at all”. These five questions 

were developed by the authors in order to capture emotional functions (27) and were based on 

clinical experience and theoretical knowledge. In order to achieve face and content validity of 

the five questions a consensus discussion was carried out with experts and clinicians with 

experience of patients with DD.  

Health-related quality of life consisted of the Swedish version of Euroqol (EQ-5D), with two 

parts: the EQ-5D index is based on valuation of health state in five domains in relation to 

quality of life, and the index ranges from -0.594= “worst imaginable health state” to 1= “full 

health”. EQ VAS is a vertical visual analogue scale for self-reported health, and the scale 

ranges from 0= “worst imaginable health state” to 100= “best imaginable health state”. (28)  

3.5 Data analysis 

The analysis was based on longitudinal data i.e. change scores from before treatment to three 

months after surgery and hand therapy. Descriptive statistics were applied to show the 

characteristics of the study population. The extent of the disease was represented by the 

variables having one or multiple (two or three) affected fingers, and unilateral versus bilateral 

disease. Dichotomous variables (sex, one/multiple affected fingers, unilateral/bilateral 

disease) were explored with the Student’s t-test to investigate if there were any differences in 

functional recovery. Associations between functional recovery measured with DASH and the 

other outcome variables were explored with bivariate and multivariable analyses. Bivariate 

analysis involved the Pearson’s correlation coefficient for interval scales (ROM, DASH, EQ-

5D index, EQ VAS) and Spearman’s rank correlation coefficient for ordinal/categorical 

scales. From the bivariate analysis, variables with an alpha level of < 0.1 were chosen to 

create a regression model that best explained functional recovery measured with DASH. We 

applied a multivariable regression analysis, of the linear backwards type, with an alpha level 
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of 0.06 as a limit for removal of variables, with DASH change score as the dependent 

variable. Nine independent variables were included in the initial regression analysis: total 

active extension deficit, total active flexion, worry about not trusting in hand function, need to 

take special precautions due to hand function, fear of hurting the hand, avoid using the hand 

in social context, EQ VAS, EQ-5D index and sex. Alpha level was set to 0.05 for 

significance. In the EQ-5 D index, 0.1 point represented one scale step of change in the 

regression analysis.  

 

Based on the observed model fit (r2=0.6), the nine predictors entered into the regression 

analysis, and the sample size of 68, the power of the study exceeded 90%. The SPSS version 

22.0 was used for data management and analysis. 

4. Results 

Data on the outcome measures from baseline data (before treatment) and three months follow-

up is summarized in table 2. There was no difference in functional recovery between patients 

with one or multiple affected fingers (p=0.863) or patients with unilateral versus bilateral DD 

(p=0.345). However, there was a difference in functional recovery between men and women, 

with a greater improvement in DASH score among women (mean change 18, SD 18) 

compared to men (mean change 8, SD 13) (p=0.036). Improvement of functional recovery 

measured by DASH was positively associated with improvement of total active extension 

deficit (r=0.256), total active finger flexion (r=0.302), four out of five questions regarding 

safety and social issues of hand function (r≤0.700), and quality of life (r≤525) (table 3). As 

age and “concerns about the appearance of the hand” were not associated with functional 

recovery (table 3), these variables were not included in the multivariable regression analysis.  
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Six of the nine variables entered into the multivariable regression analysis were removed 

stepwise based on their high p-value (p>0.06) during the backwards procedure. The six 

variables excluded were total active extension deficit, total active finger flexion, “worry about 

not trusting in hand function”, “fear of hurting the hand”, EQ VAS and sex. The final model 

best explaining the variation in the DASH included three variables; “need to take special 

precautions due to hand function”, “avoid using the hand in social context”, and health-related 

quality of life measured with the EQ-5D index (table 4). The standardized coefficients (β) 

showed that an improvement in “need to take special precautions due to hand function” had 

the greatest relative effect of the individual variables in the final model. The unstandardized 

coefficient (B) for this variable showed that an improvement of one score point in this 

variable was associated with an improvement in DASH with 2.55 score points. The overall 

model fit showed that improvements in the three variables in the final model explained 62.1% 

of the variance in DASH score.  

5. Discussion 

This study showed that improvement in functional recovery was positively associated with 

improvement in ROM, four of five questions regarding safety and social issues and health-

related quality of life. These variables contributed individually but with different strengths, to 

the improvement in DASH score. The improvement in functional recovery measured with the 

DASH score was to a considerable extent explained by safety and social issues and health-

related quality of life.  

For patients with DD, the inability to extend the finger joints represents the impairment 

caused by the disease. In the present study, there was a small but significant, positive 

association between reduced total active extension deficit and improvement in the DASH. 

These findings were in line with previous research on associations between ROM and the 
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DASH before surgery. (8) Nevertheless, the total active extension deficit was a less important 

factor for functional recovery when it interacted with other factors in the regression model, 

and it was not part of the final model best explaining the functional recovery. In the present 

study, functional recovery differed between men and women and the finding of greater 

functional recovery among women points in the same direction as previous research. (16) But 

similar to the total active extension deficit, sex was a less important factor for functional 

recovery when put into a regression analysis with other factors and was not part of the final 

model. 

Although interventions in hand surgery and therapy often target physical function, the overall 

goal is to enhance the individual’s ability to execute tasks and to participate fully in life 

situations. (29) From the patients’ perspective, performance of daily activities, interaction 

with others or quality of life may be more important outcomes than the degree of impairment. 

(17) Therefore, we assumed that change in factors other than total active extension deficit 

would contribute to the patients’ rating of functional recovery with DASH. The present study 

confirmed this assumption as safety and social issues and quality of life were significantly 

associated with the improvement in DASH. Based on the ICF (27), the two questions 

regarding safety and social issues in the final multivariable regression model, can be 

considered as emotional functions. Emotional functions, such as anxiety about the ability to 

cope with daily life or to handle occupational demands, have previously been identified as 

important to patients with hand injuries/disorders but are not captured in patient reported 

outcomes such as the DASH. (7) In the DASH there are two questions which target capacity 

or self-confidence in a more general way, (item 22, “During the past week, to what extent has 

your arm, shoulder or hand problem interfered with your normal social activities with family, 

friends, neighbors or groups?” and item 30, “I feel less capable, less confident or less useful 

because of my arm, shoulder or hand problem”). Otherwise, the DASH covers no questions 
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about social and safety issues of hand function. The two questions “need to take special 

precautions due to hand function” and “avoid using the hand in a social context” also touch on 

the themes found in previous research about the patients’ perspective on DD. (1, 17) The third 

variable in the final regression model was quality of life measured with the EQ-5D index. A 

higher DASH score has previously been shown to correlate with depression (14-16, 21) and 

since one of the dimensions captured in the EQ-5D index is anxiety/depression, this might 

have contributed to the findings in the present study.  

Functional recovery is a complex phenomenon, which is based on interactions that are 

specific and not always predictable. (27) However, using a method based on the assumption 

of linearity, such as multivariable regression analysis, can be helpful in capturing patterns or 

regularities that might be present in the complex phenomenon that is studied. Although 

conclusions cannot be drawn about the impact of individual variables on functional recovery, 

the multivariable regression can help us find out more about the underlying aspects. In the 

present study we choose to use the follow up three months after surgery and hand therapy, 

which represent a common time point for clinical evaluation of the short-term outcome.  

5. 1 Limitations 

The few women in the study cause a limitation in the statistical analysis therefore further 

research is needed to examine if sex has influence on functional recovery or not. Yet the ratio 

between men and women in the present study reflect the epidemiology and was in line with 

previously reported data. (30)  The rule of thumb of having a sample size of at least ten cases 

per variable in the regression analysis (31) was not reached in the initial phase of the analysis. 

Thus we used a backwards type of regression analysis where the variables were removed 

based on the alpha level, which was a proper way to reduce the number of variables. In the 

final model there were three variables left, i.e. giving a sample size of 22 cases per variable.  
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Further, there might also be other variables beyond the nine variables entered in the 

multivariable regression analysis in the present study that are important for functional 

recovery.  

 5.2 Conclusion 

The study showed that emotional functions and quality of life had an evident association with 

functional recovery after surgery and hand therapy. Thus, these factors are important 

supplements to physical measurements to consider when evaluating interventions for patients 

with DD.  
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Table 1. Patient characteristics of the study cohort n=81 and given intervention, 

presented in proportions (%). 

 
Variables 

  

 n % 
Sex   
    Male 71 88 
    Female 10 12 
Diabetes   
    Yes 9 11 
    No 72 89 
Heredity of DD   
    Yes 38 47 
    No 16 20 
    Unknown 27 33 
Disease duration   
    0-5 years  20 25 
    6-10 years  30 37 
    11-15 years  13 16 
    >15 years  18 22 
Number of affected fingers   
    One finger  64 79 
    Two fingers  13 16 
    Three fingers  4 5 
DD bilateral   
    yes 58 72 
    no 23 28 
Treated hand    
    right 43 53 
    left 38 47 
Operated fingers (n=102)   
   Index 1 1 
   Middle 8 8 
   Ring 28 27 
   Little 65 64 
Type of surgery   
    Fasciectomy 64 79 
   + open palm* 8 10 
   + volar release† 9 11 
Complications during surgery   
   Nerve injury 3 4 
   Blood vessel injury 0 0 
Complications after surgery   
   CRPS 4 5 
   Infection 6 7 

*Open palm technique was used if there was a shortage of skin or bad skin quality. 
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†The volar plate of the PIP joint was removed if there was a residual extension deficit of 25-

30° in the PIP joint after the fasciectomy. 
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Table 3. Associations between functional recovery (improvement on DASH from before 

surgery to three months) and other variables. The data is presented as Pearson’s (r) or 

Spearman’s (rho). 

Variables n r rho p 

Age 81 .085  .449 

Total active extension deficit improved 81 .256  .021 

Total active flexion improved 81 .302  .006 

Worry about hand function improved 77  .693 .000 

Need to take special precautions due to hand function improved 76  .700 .000 

Fear of hurting the hand improved 78  .497 .000 

Concerned about the appearance of the hand improved 78  .110 .337 

Avoid using the hand in social context 78  .283 .012 

EQ VAS improved 74 .275  .018 

EQ-5D index improved  77 .525  .000 

 

  



   

22 
 

Table 4. Analysis of independent variables best explaining functional recovery measured with 

DASH. Data for the final model presented as the unstandardized coefficient (B) with 95% 

confidence intervals, the standardized coefficient (β) for the independent variables, and 

adjusted coefficient of determination (adj r2) for overall model fit.  

  Multivariable regression analysis 

 n B 95% CI for B β p-value adj r2 

Independent variables   Lowe

r 

Uppe

r 

   

Need to take special precautions 

due to hand function improved 

68 2.55 1.85  3.24 .577 .000  

Avoid using the hand in social 

context improved 

68 0.73 0.002 1.45 .156 .049  

EQ-5D index improved 0.1 68 2.42 1.30 3.54 .340 .000  

Overall model fit       .621 
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