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Abstract 

Traditionally, the assessment of distal radius fracture outcomes has been based on radiological measurements 
and self-evaluation scores. However, there is uncertainty regarding how accurately these measurements reflect 
the patient’s perception of their outcome. In this study, we examined the correlation between radiological measure-
ments and patient-perceived outcomes using the Disabilities of the Arm, Shoulder, and Hand outcome (DASH) score. 
140 individuals who had recovered from a distal radius fracture. and had been treated with DVR, Kapandji, percutane-
ous pinning or closed reduction were included in the study. The retrospective assessment included 78 females and 62 
males, with a mean DASH score of 3.54 points.

Except for the ulnar variance, the study found little to no significant association between the DASH score and the final 
radiological measurement.

In summary, the DASH score did not always indicate that a superior radiological result translated into a better patient-
perceived outcome.
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Introduction
Background
Distal radial fractures are a common injury in both adults 
and children, that is often caused by low-energy trauma 
such as hyperextension or bending forces, or high-energy 
trauma from compression forces [1–5].

Conventional posteroanterior and lateral x-ray per-
spectives are usually used to evaluate radial length 

(12  mm on average), radial inclination (23° on average), 
ulnar variance (-2  mm to 2  mm), and lateral x-ray per-
spectives to evaluate volar tilt (12° average). In clinical 
practice, it is essential to follow the guidelines for assess-
ing radial length, radial inclination, volar tilt, and ulnar 
variation in wrist x-rays in order to guarantee proper 
diagnosis, treatment planning, progress tracking, and 
outcome prediction. A radial shortening greater than 
4 mm was linked with wrist pain at a mean follow-up of 
23 months. Following a mean of 22 months, there was a 
correlation between a worse DASH score and a loss of 
radial inclination of more than 10 degrees in healed dis-
tal radial fractures. Healthcare professionals can precisely 
assess the wrist joint’s alignment and stability, choose the 
best course of action for treating wrist injuries or condi-
tions, monitor the effectiveness of treatment by compar-
ing measured results to established norms, and make 
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more accurate prognostic assessments when these norms 
are deviated from. In general, following these recom-
mendations improves the standard of treatment given to 
patients who have ailments or injuries related to the wrist 
[3, 4, 6–9].

There are various classifications for these fractures, 
Fernandez is a known classification that divides distal 
radial fractures into five categories based on radio-
graphic features, fracture cause, and stress direction: 
Bending fractures as Type I, joint surface shearing 
fractures as Type II, joint surface compression frac-
tures as Type III, radiocarpal fracture dislocations or 
avulsion fractures as Type IV, and high-velocity events 
associated with combination fractures are classified as 
Type V [3, 4, 10, 11].

The goal of treatment, whether conservative or surgi-
cal, is to restore alignment. Radiographic standards have 
been established for acceptable reduction. This includes 
radial shortening of less than 5  mm, radial inclination 
of greater than 15 degrees, volar tilt of 15 to 20 degrees, 
intra-articular step-off of the radiocarpal joint of less 
than 2  mm, and articular incongruity of the sigmoid 
notch of the distal radius of less than 2 mm [4]. Nonop-
erative treatments include plaster or splint therapy with 
or without closure reduction is typically used for undis-
placed fractures [4, 12].

Operative treatments for distal radius fractures 
encompass various techniques tailored to the specific 
characteristics of the fracture. Percutaneous pinning is 
employed for unstable extra-articular or minimal artic-
ular fractures, as well as for intra-articular fractures. 
Bridging external fixation is indicated for cases of actual 
or anticipated instability in dorsally displaced extra-
articular or minor articular fractures, open wounds, and 
severe articular fractures. Nonbridging external fixation 
is primarily used for distal radius fractures with actual or 
anticipated instability, including those extra-articular or 
with an articular extension, and undisplaced or reduci-
ble closed fractures. Volar locked plating, sharing similar 
indications to nonbridging external fixation, is suitable 
for unstable or potentially unstable distal radius frac-
tures, where the distal fragment provides enough space 
for pins. It can also correct malunions through a correc-
tive osteotomy and treat volar displacement fractures. 
Dorsal plating is employed in minimally articular or 
dorsally displaced extra-articular distal radius fractures. 
Each technique offers specific advantages and is chosen 
based on the individual characteristics and needs of the 
patient’s fracture [3, 4, 13].

Treatment decisions for distal radial fractures are mul-
tifaceted and influenced by several factors, including age, 
psychological state, socioeconomic status, fracture type, 

and radiological parameters such as radial height, ulnar 
variance, radial inclination, and volar tilt.

Age influences treatment decisions in distal radial 
fractures with younger patients often undergoing sur-
gical intervention to meet higher functional demands, 
while conservative management is favored in older and 
elderly patients, considering factors such as bone qual-
ity, comorbidities, and functional goals. Socioeconomic 
status impacts treatment decisions for distal radial frac-
tures, with higher SES individuals often accessing spe-
cialized care and opting for surgical interventions due 
to better healthcare access and affordability. Lower SES 
individuals may face barriers to care, leading to reliance 
on conservative management and potentially delayed 
or limited access to surgical treatments. Fracture type 
profoundly influences the treatment approach for dis-
tal radial fractures. Extra-articular fractures typically 
respond well to conservative management, while intra-
articular fractures often require surgical intervention to 
restore joint alignment and function. Displacement and 
stability guide the decision between conservative treat-
ment or surgical fixation, with comminution and frag-
mentation presenting additional challenges that may 
necessitate meticulous surgical techniques for optimal 
outcomes.

Radiological parameters such as radial height, ulnar 
variance, radial inclination, and volar tilt significantly 
influence treatment decisions for distal radial frac-
tures. Reduced radial height, positive ulnar variance, 
loss of radial inclination, and decreased volar tilt may 
necessitate surgical intervention to restore anatomical 
alignment and prevent long-term complications, while 
conservative management may be considered for mild 
deviations with low functional impact [14, 15].

Complications can arise from treatment and may 
include compartment syndrome (0.3%), nerve damage 
(2–8%), wrist stiffness (37.8%), nonunion (0.5%), mal-
union (0.3%), tendon rupture (1.3%) and tendon infec-
tions (1.5%) [16, 17].

The DASH score, a 30-item self-report questionnaire 
is a useful and reliable tool for evaluating physical func-
tion and disability in people with upper-extremity mus-
culoskeletal conditions including distal radial fractures. 
It can help measure the level of disability and track 
changes in symptoms and function over time, providing 
valuable insights into the impact of these injuries on 
daily activities and quality of life [18].

Objective
The aim of the study is to assess the reliability of the DASH 
score in patients with wrist fracture in our population and 
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to study how the changes in the anatomical indexes of the 
wrist will affect the values of the DASH score.

Material and methods
Study design and patients
This study is a retrospective longitudinal cohort study 
that targeted patients with distal radius fractures who 
underwent operative or non-operative treatment at 
CHU-NDS between January 2017 and December 2022. 
Data analyzed in this study was obtained from the hos-
pital archive after receiving approval from the CHU-
NDS ethical committee. Inclusion criteria are patients 
with radial distal fractures who have underwent x-rays 
in our emergency department and have been treated in 
our hospital. Exclusion criteria are patients with psycho-
logical or physical impairments that would prevent them 
from properly completing the questionnaire. A total of 
174 patients who met our criteria have been selected for 
the study. We contacted all patients to fill out the DASH 
score via phone call after explaining the goals and objec-
tives of our study and obtaining their oral consent to 
participate. To protect patient privacy, data was gath-
ered and separated from patient identity information. 
However, 34 patients (19.5%) did not answer our phone 
calls or refused to complete the questionnaire, leading to 
non-response bias. This bias occurs because individuals 
who choose not to respond may have different perspec-
tives, experiences, or outcomes compared to those who 
do respond. Additionally, it causes information bias as 
non-responders may have missing data that could impact 
the completeness and accuracy of the study findings or 
clinical assessments. We enhanced outreach efforts by 
following up with non-responders through numerous 
contact attempts in an effort to encourage participa-
tion and lower non-response rates, mitigating the biases 
introduced by non-response.

Sociodemographic data collected for each patient 
included gender, age, and ethnicity.

Clinical data included the severity of trauma, any asso-
ciated fractures of the ipsilateral arm, surgical method, 
and operating time.

Dash score
The Arabic version of the DASH score was used and was 
filled between 6 months and up to 5 years post-surgery. It 
is a 30-item self-report questionnaire created to evaluate 
physical function and disability in people with diseases 
of the musculoskeletal system in the upper extremities. 
Patients with upper-extremity disabilities have demon-
strated in previous studies responsiveness, reliability, and 
validity of the DASH questionnaire [19].

The questionnaire asks about the severity of each symp-
tom, such as pain, tingling, activity-related pain, stiffness, 
and weakness (5 items). It also evaluate how the problem 
affects sleep, work, social activities, and one’s self-image 
(4 items). Moreover, it asks about how difficult it is to 
perform different physical activities due to hand, shoul-
der, or arm problems (21 items). There are five alternative 
responses for each query. The outcomes are then used to 
generate a scale score that spans from zero (0) (no disa-
bility) to a hundred 100 (most severe disability) using the 
scores for all items.

This score can be used to measure the level of disabil-
ity that individuals with hand and wrist conditions feel as 
well as to track changes in symptoms and function over 
time [20].

Radiographic indexes
The following radiographic measurements were taken on 
x-rays performed 2 to 3 months after surgery:

- Radial height was calculated by measuring the 
length between two parallel lines drawn perpendicu-
lar to the long axis of the radial shaft, one from the 
ulnar corner of the lunate fossa and the other from 
the tip of the radial styloid, using millimeters as the 
unit of measurement [3].
- Ulnar variance was determined by measuring the 
axial length difference between the most distal extent 
of the ulnar head and the ulnar corner of the sigmoid 
notch of the radius on the PA view, using millimeters 
as the unit of measurement [3].
- Radial inclination was measured by calculating the 
angle formed by two lines: one drawn at the lunate 
fossa’s ulnar corner perpendicular to the long axis of 
the radius, and the other between that point and the 
radial styloid’s tip, using degree as the unit of meas-
urement [3].
- Volar tilt was determined by measuring the angle 
formed by a line drawn from the dorsal tip to the pal-
mar tip of the distal radius and a second line perpen-
dicular to the long axis of the radius, using degree as 
the unit of measurement [3].

Fractures were classified using the Fernandez Classifi-
cation [3].

Testing for normality
The data underwent testing for normality and outliers 
initially. Skewness and kurtosis are statistical measures 
used to describe the shape and distribution of a dataset. 
They provide information about the deviation from sym-
metry and the presence of extreme values in the data set. 
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The acceptable range for normality can vary depending 
on the context and the specific statistical test being used. 
However, there are some commonly used guidelines to 
assess the normality of a distribution.

For skewness, a general rule of thumb is that values 
between -2 and + 2 are considered approximately sym-
metric or normally distributed. Skewness values outside 
this range suggest departures from normality.

For kurtosis, a general guideline is that values around 
3 (plus or minus a small margin) indicate a distribution 
that is similar to the normal distribution.

The results in Table  1 showed that the skewness and 
kurtosis of fall variables are within the acceptable range 
of Normality, these are: Age, Radial height, Radial incli-
nation and Fernandez. On the other hand, three variables 
are not within the acceptable range, which are: Ulnar var-
iance, Volar tilt and DASH score.

Analysis
SPSS 25 will be used to analyze the data. For normally 
distributed data, Pearson correlation (two-tailed) was 
utilized to test the bivariate correlation between each 
of the following: radial height, ulnar variance, radial 
inclination, and volar tilt with the DASH score, the Fer-
nandez classification, and different surgical methods. 
T-tests were used to compare the means of DASH score 
means and Fernandez means by gender, ethnicity, right/
left, and severity of trauma (high or low energy). An 
ANOVA test was used to compare the means of DASH 
score means and Fernandez means by surgical method. 
For data that is not normally distributed, Spearman 
correlation (two-tailed) was used to test bivariate cor-
relation between each of the following: radial height, 
ulnar variance, radial inclination, and volar tilt with 
the DASH score, the Fernandez classification, and dif-
ferent surgical methods (Table  2). Mann–Whitney 
tests were used to compare the means of DASH score 
means and Fernandez means by gender, ethnicity, 

right/left, and severity of trauma (high or low energy). 
Kruskal–Wallis tests were used to compare the means 
of DASH score means and Fernandez means by surgi-
cal method. DASH score values were categorized into 
0 and > 0, half of the sample reported a score of 0 and 
the other half reporting scores greater than 0, it has 
important implications for the statistical analysis of the 
data. With a balanced distribution of DASH scores, the 
two groups are relatively equally represented within the 
sample. This balance improves the statistical robust-
ness of dichotomizing DASH scores, as it helps mitigate 
potential issues related to sample size imbalance, which 
could otherwise affect the precision and reliability of 
the analysis. Balanced group sizes can also increase the 
statistical power of analyses comparing the two groups. 
With a larger number of observations in each group, 
statistical tests are more sensitive to detecting true dif-
ferences between groups, thus enhancing the likelihood 
of identifying significant associations or effects.

At p-values < 0.05, differences were regarded as signif-
icant, adhering to a widely accepted threshold in statis-
tical analysis. This threshold is crucial as it helps control 
Type I error rates, ensuring that the likelihood of falsely 
rejecting a true null hypothesis remains low. Moreover, 
we recognize the potential impact of multiple testing, 
where conducting numerous statistical comparisons 
increases the likelihood of obtaining false positives by 
chance alone. To mitigate this risk, we employed rigor-
ous statistical techniques to manage multiple compari-
sons. By implementing these strategies, we aimed to 

Table 1 Skewness and kurtosis shape and distribution

N Skewness Kurtosis

Statistic Statistic Std. Error Statistic Std. Error

Age 140 -0.44 0.20 -0.95 0.41

Radial height 140 -0.18 0.20 0.72 0.41

Ulnar variance 140 3.03 0.20 22.70 0.41

Radial inclination 140 -0.97 0.20 3.14 0.41

Volar tilt 140 2.86 0.20 12.98 0.41

Fernandez 140 1.51 0.20 0.95 0.41

DASH score 140 3.68 0.20 16.29 0.41

Table 2 Dash score’s correlation using spearman

Correlations

DASH score

Spearman’s rho Age Correlation Coef-
ficient

0.428

P-value 0.000

Radial height Correlation Coef-
ficient

-0.045

P-value 0.598

Ulnar variance Correlation Coef-
ficient

-0.254

P-value 0.002

Radial inclination Correlation Coef-
ficient

-0.152

P-value 0.074

Volar tilt Correlation Coef-
ficient

-0.082

P-value 0.335

Fernandez Correlation Coef-
ficient

0.254

P-value 0.002
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uphold the validity and reliability of our findings while 
minimizing the potential for spurious associations.

Results
Sample description
This study analyzed the outcomes of 140 patients who 
underwent surgery for distal radius fractures. The sample 
consisted of 78 females and 62 males, with a mean age of 
47 years. The majority of patients had a right-sided frac-
ture (n = 71) compared to left-sided (n = 67). The severity 
of trauma was categorized as low in 121 cases and high 
in 19 cases. The surgical method used was predominantly 
DVR (n = 70) followed by Kapandji (n = 45), Percutaneous 
pinning (n = 14), and closed reduction (n = 11).

Dash score
In this study, the mean DASH score of 3.54. (Fig.  1) 66 
patients scored 0 (47.1%) meaning no disability at all and 
74 patients scored > 0 (52.9%) meaning presence of a dis-
ability. A DASH score of 10, is considered to reflect an 
important clinical change [21].

Opening a tight jar was the question with the lowest 
score, followed by carrying a heavy object, followed by 
pain on activity.

The results of the Spearman correlation test is positive 
between Age and DASH score, It indicate that there is a 

medium significant correlation (r = 0.43; p = 0), this cor-
relation suggests that older individuals are more likely to 
experience higher levels of disability in their arm, shoul-
der, and hand function compared to younger individuals. 
On the other hand, we observed a negative result in the 
correlation test between Radial Height and the DASH 
score, Radial Inclination and the DASH score, and Volar 
Tilt and the DASH score. Specifically, we found no cor-
relation between Radial Height and the DASH score 
(p = 0.6; r = -0.04), nor between Radial Inclination and the 
DASH score (p = 0.07; r = -0.15), or between Volar Tilt 
and the DASH score (p = 0.34;r = -0.08). The lack of cor-
relation between Radial Height, Radial Inclination, Volar 
Tilt, and DASH scores suggest that these factors may not 
be strong predictors of a patient’s DASH score. However, 
the test was positive between Ulnar variance and DASH 
score and Fernandez and DASH score, there was a weak 
significant positive correlation found between Ulnar vari-
ance and DASH score (r = 0.25; p = 0), as well as between 
Fernandez and DASH score (r = 0.25; p = 0). Ulnar vari-
ance and Fernandez classification may serve as a valuable 
clinical indicator for functional disability in patients with 
wrist conditions.

The Mann–Whitney test was conducted for the Right/
Left wrist and DASH score, and no significant differ-
ence was found between the means (P = 0.41) with the 

Fig. 1 Histogram of DASH score frequency
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following sample size: Right = 71 participants; Left = 67 
participants; Right + left = 2 participants. This implies a 
degree of bilateral symmetry in functional impairment, 
indicating that both wrists are similarly affected in terms 
of disability as measured by the DASH score.

Additionally, the test was performed for the sever-
ity of trauma (High or Low energy) and DASH score, 
and the difference between the means was also not sig-
nificant (P = 0.96), with the following sample size: High 
energy = 19 participants; Low energy = 121 participants. 
This implies that the nature or mechanism of injury may 
not be a strong predictor of functional outcomes in terms 
of wrist disability.

To assess the relationship between the Surgical method 
and the Dash score, we conducted the Kruskal–Wal-
lis test and found a significant difference between the 
means (p = 0.04), with the following sample sizes: Closed 
reduction = 11 participants, DVR = 70 participants, 
Kapandji = 45 participants, interfocal pinning = 14 par-
ticipants. It suggests that the choice of surgical method 
may influence postoperative functional outcomes, as 
measured by the DASH score. Overall, the significant dif-
ference in DASH scores among different surgical meth-
ods highlights the importance of carefully considering 
the selection of surgical approach in the management of 
wrist conditions. By understanding the implications of 
each surgical method on postoperative functional out-
comes, clinicians can optimize treatment strategies and 
improve patient satisfaction and quality of life (Table 2).

Discussion
Reports have shown an increase in prioritizing patient-
reported disability over radiological measurement in 
outcome evaluation. Validated patient-rating scales 
have been implemented to measure disability and have 
demonstrated efficacy in detecting changes in outcomes 
[22, 23]. Although there is evidence of a favorable cor-
relation between radiological indexes and contempo-
rary patient-rating scales in distal radius fractures, we 
conducted our own study to examine the association 
between radiological indexes and the DASH score after 
such fractures [24, 25].

Several studies have suggested that achieving proper 
restoration of anatomy is essential for obtaining favorable 
outcomes following distal radius fractures [23, 26–29]. 
However, there is no agreement on which radiological 
parameter is the most reliable predictor. While some 
have emphasized the significance of radial shortening, 
others have emphasized the significance of regaining a 
normal palmar tilt for wrist function and carpal align-
ment [30–32].

In our research, we have found that ulnar variance 
was associated with the DASH score, whereas radial 

height, radial inclination, and volar tilt are not. In a 
cadaveric experiment, Adams shown that, in compari-
son to loss of radial inclination and palmar tilt, positive 
ulnar variance produced the most variation in the kin-
ematics of the DRUJ and the highest distortion of the 
triangular fibrocartilage [33]. According to a biome-
chanical analysis, the distal ulna bears a much greater 
strain when ulnar variation is increased by 2.5 mm [15]. 
Prior studies have produced mixed results regarding 
the relationship between radiological parameters and 
patient-reported outcomes.

While some studies have found a link between radio-
logical parameters and patient-reported outcomes, 
others have disputed this claim. Table 3 provides an over-
view of reported findings on this topic. To the best of our 
knowledge, no prior research has found a link between 
the validated DASH score, which measures patient-per-
ceived disability, and all four radiological indexes.

The findings from several referenced studies offer 
insights into the correlation between patient-reported 
outcomes and radiological indexes in wrist conditions. 
A lower Patient-rated Wrist Evaluation (PRWE) score 
was found to be correlated with increased radial short-
ening, according to research by Karnezis et al., indicating 
that deviations in radial anatomy may impact functional 
outcomes. This finding aligns with our study’s positive 
correlation between ulnar variance and DASH scores, 
suggesting that anatomical variations can influence 
patient-reported disability across different assessment 
tools [34].

Similarly, Gliatis et al. demonstrated a relation between 
dorsal tilt exceeding 10 degrees and poorer subscore 
in a modified PEM questionnaire (Patient Evaluation 
Measure). While their focus was on dorsal angulation, 
their findings underscore the importance of radiologi-
cal parameters in predicting patient-reported outcomes. 
This parallels our study’s exploration of various radiologi-
cal parameters and their association with DASH scores, 
emphasizing the significance of considering different 
anatomical aspects in assessing functional disability [35].

According to Kumar et al., there is a relationship, espe-
cially in younger patients, between appropriate dorsal 
tilt and favorable patient-rated outcomes as determined 
by the Michigan Hand Outcomes Questionnaire (MHQ) 
and the DASH score. This highlights the age-related 
nuances in the correlation between patient-reported out-
comes and radiological indexes, suggesting that factors 
such as age may influence the impact of anatomical varia-
tions on functional disability [36].

Chung et al.’s findings regarding precise articular reduc-
tion and short-term improvements in MHQ scores after 
surgery further emphasize the importance of surgical 
interventions in optimizing patient-reported outcomes. 
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While their study did not find significant correlations 
between radiological parameters and MHQ scores, it 
highlights the complex interplay between surgical tech-
niques, anatomical outcomes, and patient-reported 
measures in determining functional disability [37].

Our study’s positive correlation between inferior radio-
logical outcomes and poorer DASH scores supports the 
notion that restoration of anatomy is crucial for per-
ceived outcomes. However, it’s noteworthy that, except 
for ulnar variance, no significant linear correlation was 
found between DASH scores and radiological parameters 
in our study. This suggests that the relationship between 
radiological measurements and patient-reported dis-
ability may be multifaceted, influenced by factors beyond 
fracture-related anatomy, such as education level and 
injury compensatory status, as highlighted by MacDer-
mid et al. [38].

The positive correlation between inferior radiologi-
cal outcomes and poorer DASH scores underscores the 
importance of addressing both anatomical abnormali-
ties and functional disability in the management of dis-
tal radius fractures. Treatment decisions may prioritize 
interventions aimed at improving radiological outcomes, 
with consideration for tailored rehabilitation strategies 
to optimize functional recovery. Long-term follow-up is 
crucial for monitoring progression and addressing any 

recurrence of malunion or functional limitations, ulti-
mately enhancing patient outcomes and quality of life.

The patient’s perceived outcome may not only be cor-
related with radiological results, as factors like damage of 
the cartilage or soft-tissue injury may also have a signifi-
cant impact.

Small disabilities were reported by the population 
under study (mean DASH score of 3.54 points). In our 
material, 47.1% of the patients reported having no dis-
ability at all (0 points). It is possible that the skewed 
distribution observed in the studied population could 
weaken the correlations when using the DASH score to 
evaluate outcomes of patients after distal radius fractures 
with low disability scores. This may suggest that factors 
beyond radiological results, such as soft-tissue injury 
or cartilage damage, could have a significant impact on 
patient perceived outcomes. Furthermore, one limitation 
in wrist assessment may be that the DASH score does not 
take into account whether the patient uses the injured or 
uninjured wrist for a particular job. Despite these limita-
tions, several reports have demonstrated that the DASH 
score is a sensitive tool for evaluating the wrist. However, 
the DASH score does not focus only on the wrist; rather, 
it views the upper extremities as a unified functional unit 
[39, 40].

The moderate correlation between age and DASH score 
suggests that there is a relationship between these two 

Table 3 Reported results on the correlation between radiological and patient-perceived outcome after distal radius fractures

First Author Study Design No. of Patients Age Treatment Score Final Radiologic 
Parameters

Reported Results

Karnezis et al. 
(2005) [34]

Prospective cohort,
follow-up 1 yr

30 Mean 46
(18–76) yr

Closed reduction, 
pinning and cast

PRWE RS, DA, RA Correlation 
between RS 
and PRWE
and between DA 
and pain subscore

Gliatis et al. (2000) 
[35]

Retrospective, 
follow-up 4.9 yr

160 Median 35
(17–49) yr

Various methods 
of treatment

Modified PEM RS, DA, RA, articu-
lar step/gap

Correlation 
between DA > 10° 
and subscore 
and between artic-
ular step and pain 
subscore

Chung et al. (2007) 
[37]

Prospective cohort, 
follow-up 1 yr. 
Smith’s fractures 
also included

66 Mean 49 yr Open reduction 
and internal fixa-
tion

MHQ RS, DA, RA, articu-
lar step/gap

Found correlation 
between articu-
lar incongruity 
and MHQ at 3 mo 
(not at 1 yr)

Kumar et al. (2007) 
[36]

Prospective 
cohort,follow-up 
14 (7–34) mo

95 Mean 67
(22–94) yr

Closed reduction 
and cast

DASH, MHQ RS, DA, RA Found correlation 
DA < 15° and ‘‘sat-
isfactory’’ scores 
in patients < 60 yr
Acceptable scores 
despite RS > 5 mm, 
DA > 15°, 
and RA > 15° 
in patients > 60 yr
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variables in the context of wrist injuries. As age increases, 
there is a tendency for DASH scores to also increase, 
indicating poorer functional outcomes. This finding has 
several implications that can be considered: Age-related 
expectations: Older individuals may have different expec-
tations and priorities when it comes to recovery and 
functional outcomes following a wrist injury compared 
to younger individuals. Older patients may prioritize pain 
management and basic activities of daily living, while 
younger patients may prioritize returning to work or 
sports activities. Understanding these age-related expec-
tations can help healthcare providers tailor treatment 
plans and set realistic goals for recovery.

Functional abilities: Age-related changes in physi-
cal function, strength, flexibility, and coordination can 
impact the recovery process and functional outcomes fol-
lowing a wrist injury. Older individuals may have reduced 
muscle strength, joint mobility, and balance, which can 
affect their ability to perform daily tasks and participate 
in rehabilitation exercises. These age-related factors may 
contribute to the higher DASH scores observed in older 
patients.

Inherent limitations of our retrospective cohort study 
include the potential for selection bias due to the reliance 
on existing medical records and imaging reports, which 
may not fully capture the diversity of patients with distal 
radius fractures. Additionally, the retrospective nature of 
the study limits our ability to control for all potential con-
founding variables, such as comorbidities and previous 
injuries, which may influence the relationship between 
DASH scores and radiological indexes. Furthermore, 
while our study provides valuable insights into the corre-
lation between these variables within our specific patient 
population, the findings may have limited generalizability 
to broader populations due to the inherent biases in data 
collection and patient selection methods.

Having a baseline score can be useful due to the subjec-
tivity of patient-rated outcome surveys and the variabil-
ity in disability perception. However, this retrospective 
study lacks a baseline DASH score, which could have 
minimized the impact of bias on the findings. To miti-
gate this risk, patients with upper extremity disabilities 
were excluded from the study. The absence of baseline 
DASH scores in this retrospective study could potentially 
impact the conclusions drawn from the analysis. Without 
baseline measures, it becomes challenging to accurately 
assess the change in functional outcomes over time and 
attribute improvements or deteriorations solely to the 
wrist injury. The lack of baseline data may introduce bias 
and confound the interpretation of results, as there is no 
reference point to compare the post-injury DASH scores 
against.

To address this limitation and enhance the robustness 
of future studies, researchers should consider incorporat-
ing baseline measures such as initial DASH scores at the 
onset of injury or treatment. By collecting baseline data, 
researchers can establish a more accurate baseline for 
each patient, enabling a more comprehensive analysis of 
changes in functional status over time. Including baseline 
measures can help control for individual differences, var-
iability in disability perception, and potential biases that 
may influence the interpretation of results.

Conclusion
This cohort study found that malunion in patients with 
distal radius fractures may not necessarily have higher 
levels of patient-rated disability, as measured by the 
DASH score. Nonetheless, there is a complex correla-
tion between the patient-perceived disability and the 
final radiological measurements. We suggest that patient-
rating scales, which may capture some features that are 
significant to the patient, can be helpful in assessing ther-
apies following distal radius fractures. However, objec-
tive measurements should not be replaced by subjective 
scales.

While our study sheds light on the correlation 
between DASH scores and radiological indexes in dis-
tal radius fractures, there remain several avenues for 
future research to explore. Longitudinal studies assess-
ing the trajectory of functional outcomes over time fol-
lowing malunited distal radius fractures could elucidate 
the long-term implications of radiological malunion on 
patient-reported disability and quality of life. Finally, 
comparative studies evaluating the effectiveness of vari-
ous treatment approaches, including surgical interven-
tions and conservative management, in mitigating 
functional impairment in patients with malunited distal 
radius fractures are warranted to inform evidence-based 
clinical practice and optimize patient outcomes.
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