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ABSTRACT

Distal Radius Fracture (DRF) affects an individual’s ability to perform daily activities. This article aimed to identify 
any existing gap in the knowledge of functional recovery following DRF and to identify key features or relevant 
factors to the concept of DRF functional recovery. This review was guided by PRISMA-Scoping review. Published 
articles between 2013 and October 2020 were retrieved from six databases includes; PubMed, CINAHL, ProQuest 
Central, MEDLINE (Ovid), Cochrane library and Scopus. Findings were summarised into domains of the International 
Classification of Functioning, Disability and Health (ICF). The quality of reviewed articles has been assessed using 
the Crowe Critical Appraisal Tool (CCAT). Twenty-two articles were included in the review with CCAT scores ranged 
between 70% and 90%. Recovery of body functions and structures takes approximately three to nine months, partic-
ularly for Range of Motion (ROM), grip strength and dexterity. Recovery in daily activities takes approximately three 
months to one year. In conclusion, determining the functional recovery pattern of DRF using a longitudinal study 
warrants further exploration. 
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INTRODUCTION

Distal Radius Fracture (DRF) is a common incidence of 
orthopaedic injury reported in the emergency department 
where one out of every six cases of fractures (1). Usually, 
DRF occurs within 1.5 inches of the wrist joint because 
of the displacement of the lower end of the radius (2). 
It has a bimodal distribution, with a peak incidence of 
high-energy trauma in young clients and low-energy 
falls in older clients (3,4,5). Recently, there has been 
an increasing interest to study on the rehabilitation of 
DRF client’s worldwide. Data from the National Health 
Insurance of Taiwan revealed that DRF incidence has 
increased to 42.2% over the eight years of the study 

from 2000 until 2007 (6). Most of the studies reported 
and discussed the functional recovery of DRF more than 
one year after the injury (7). The recovery process of 
DRF is marked by a reduction in function at the initial 
stage of injury and progressed over time (7). Generally, 
DRF clients are referred to the rehabilitation department 
to improve their hand functions with a primary aim 
towards managing pain, grip strength and range of 
motion (ROM) (8). Typically, hand rehabilitation mostly 
focuses on body functions and structures compared 
to activity and participation (9,10,11). However, the 
authority of the medical model in the healthcare sector 
limits occupational therapists to focus on remediating 
impairments with minimal emphasis on activity and 
participation in their therapy (9,10). 
	
Despite the high incidence and many associated DRF 
complications, there is still a lack of systematic studies 
conducted to recommend the optimum rehabilitation 
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due to DRF (12). Moreover, it is unclear what kind 
of information is available in the literature about the 
optimum timeframe for recovery of functions following 
DRF. Thus, the optimum rehabilitation and timeframe 
for recovery of functions warrant further investigations. 
Although the predicted functional problems after DRF 
are not as serious as hip or vertebral fractures, hands play 
a crucial role in the performance of Activities of Daily 
Living (ADL) and Instrumental Activities of Daily Living 
(IADL), which can affect certain levels of functional 
restoration (13). To our knowledge, this is the first 
study discussed and reported about functional recovery 
following DRF. Subsequently, to spearhead detailed 
investigations there is a need for a scoping review with 
the aims 1) to review and synthesise research literature 
and identify any existing gap in the body of knowledge 
related to functional recovery of DRF and 2) to identify 
key features or relevant factors to the concept of DRF 
functional recovery. 

MATERIALS AND METHODS

Study design
The scoping review design pursued by this study uses 
the PRISMA-ScR checklist that includes identifying the 
title and structured summary, identifying rationales 
and objectives, methodology, -documenting the data, 
analysis and reporting of findings and finally discussing 
about the findings (15). 

Search strategy
The following databases are used to search relevant 
published articles namely; PubMed, CINAHL, ProQuest 
Central, MEDLINE (Ovid), Cochrane library and Scopus. 
The keyword term for this topic is based on the medical 
subject heading (MESH). The search keywords, terms 
and boolean operator used in the database search 
strategy are; “Radius Fracture” OR “Distal Radius 
Fractures” OR “Wrist Injuries” OR “Wrist Fractures” OR 
“Colles Fracture” OR “Smith Fracture” AND “Function” 
OR “Recovery of Function”. 

Eligibility criteria of the study 
The inclusion criteria include; 1) articles or studies that 
are published from the year 2013 until October 2020, 2) 
focusing on DRF, 3) studying adult clients’ population 
and 4) examining the recovery of hand function 
especially on body functions and structures, activity 
limitation and participation in line with the ICF endorsed 
by WHO (14). However, some articles are excluded if 
they are: 1) published studies in other languages except 
English, 2) systematic review and scoping review papers 
and 3) published in non-peer reviewed journals such 
as abstracts, paper presentations and e-books. There 
are five authors involved in the review process. The 
first and the last authors searched for relevant articles 
using MeSH headings and variations of text word [tw]. 
Then, the process continues with removing of duplicate 
articles from the selected databases. Articles were then 

screened by titles, abstracts and full texts according 
to the inclusion and exclusion criteria by the first and 
last authors. Finally, the admissibility process was 
performed individually and manually by all authors 
and any disagreement is resolved through discussions 
until consensus is achieved. Data were extracted and 
reviewed by all authors.

Data extraction
The study design, subjects, critical evaluation and 
findings in the theme of published studies are extracted. 
Each study was critically evaluated using the Crowe 
Critical Appraisal Tool (CCAT) (16) and was summarised 
in Table II. The CCAT offers better reliability scores and 
may assist readers with different levels and types of 
knowledge to create similar conclusions regarding the 
research paper (16). The reviewed papers were stated 
and described in Table I.  

Data analysis 
The findings are analysed according to the components 
of ICF (14). The ICF comprises body function elements 
(physiological and psychological processes of the body 
systems) and body structures (anatomical parts of the 
body), activities (clients’ acts and tasks) and participation 
(involvement in a life situation) (37). The component in 
body function and structure include: i) ROM, ii) grip 
strength, iii) dexterity and iv) pain. They are: i) ADL, 
ii) IADL, iii) leisure and recreation, iv) driving and v) 
productivity, for activity and participation. Summary of 
each study is made and integrated in the findings and 
discussions sections. 

RESULT

From the systematic searching of the electronic 
databases, a total of 383 potential articles are found. 
Twenty-two articles are included in this review after 
removing duplication and screening articles according 
to the inclusion and exclusion criteria. The selection 
process is as shown in Figure 1. All the studies discuss 
the recovery of hand function following DRFs. The 
findings are described in detail according to specific 
themes. 

Overview of study characteristics

i.	 Study Design
From the reviewed literatures, twenty studies use the 
quantitative approach method, while two studies use 
the qualitative approach. More than half of the reviewed 
studies (n=11) use the prospective cross-sectional 
design. Three studies use a longitudinal design while 
three studies use the retrospective cross-sectional data 
collection method. The remaining three study each 
uses the observational study, cross sectional study 
and normative cohort respectively. For the qualitative 
approach, the two studies used individual interview for 
data collection.
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Table I: Description of articles in the scoping review

Authors &

Study Location

Study De-
sign

Samples Main Findings Critical Evaluation/Limitations CCAT 
Score

X/40 
(%)

Porter, 2013

(Sweden)

(12)

Longitudinal 
study

Clients with Colles’, 
Smith or Barton 
fracture were treated 
conservatively.

18 years old and 
above. 

N=27 

The grip strength was close to av-
erage after six months, with no im-
provements between those who 
were treated either using cast with 
closed reduction or cast alone. A 
wide distribution of the findings in 
activity performance suggesting the 
possibility of multi-dimensional ex-
planations for the problems.

i.	 Barriers to participants’ 
enrolment.

ii.	 The difficulties in ac-
tivity and participation 
were still present after 
six months, which lead 
to the gap of future study 
regarding this issue.

35/40 = 

88%

Nielsen & Dek-
kers, 2013

(Denmark) 

(17)

Observa-
tional study

Elderly Danish Wom-
en with unilateral 
DRFs treated with 
external fixation or 
plaster cast.

18 years old and 
above. 

N=37

At 12 months, the outcomes of the 
Canadian Occupational Perfor-
mance Measure (COPM) significant-
ly increased in performance (8.6) 
and satisfaction (9.2). The Disabili-
ty Arm Shoulder and Hand (DASH) 
score also increased substantially, to 
14.2.

i.	 The majority of the 37 
participants were in 
the average age group 
of women with DRF, 
and the disparity in the 
DASH score and activity 
performance due to the 
transition change in the 
general health of wom-
en.

ii.	 This study only included 
women as samples. 

32/40 = 

80%

Egol et al., 2014

(United States)

(18)

Prospective 
Cohort 
study

Clients with DRF 
underwent closed 
reduction and appli-
cation of a sugar tong 
splint.

N=260

Clients with finger stiffness have 
lower grip strength after 12 months 
of DRF as compared to non-stiff cli-
ents (p<0.05).

i.	 The scale of stiffness 
used to classify clients: 
“Tip to palm distance 
“may not be the only 
measure of finger stiff-
ness.

ii.	 No specific test was 
used for hand function 
assessment, i.e., Jeb-
sen-Taylor Hand Func-
tion Test (JHFT)

30/40 = 

75% 

Ydreborg et al., 
2015

(Sweden)

(19)

Prospective 
Study 

All clients with DRF 
who underwent plate 
fixation.

18 years old and 
above. 

N=101.

ROM and grip strength increased 
over time. The pain level decreased 
up to six months after surgery, but 
deteriorated significantly from six to 
24 months.

i.	 The dropout rates are 
the significant con-
straint.

ii.	 This study did not mea-
sure intervention fidel-
ity.

34/40 =

85%

Mehta et al., 
2015

(Canada) 

(20)

Prospective 
cohort study

All clients with DRF 
recruited between 
1996 and 2009.

18 years old and 
above.

N=386.

A baseline score of 35 out of 50 on 
the Patient Rated Wrist Evaluation 
(PRWE) assessment pain subscale 
had the highest sensitivity (85%) and 
specificity (79%) cut-off point after 
one year of DRF in predicting chron-
ic pain.

i.	 This study could not 
explain a significant 
amount of variation 
over one year in chronic 
pain among the clients.

ii.	 The types of frac-
ture (displaced versus 
non-displaced) or treat-
ment method (conser-
vative versus surgical) 
were considered.

34/40 = 

85%
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Table I: Description of articles in the scoping review (CONT.)

Authors &

Study Location

Study Design Samples Main Findings Critical Evaluation/Limitations CCAT 
Score

X/40 (%)

Nelson et al., 2015

(United States)

(21)

Cross section-
al study

Unilateral DRF and mini-
mum one year follow up. 

65 years and older

N= 96.

Significant changes in Visual Ana-
logue Scale (VAS)s (difference 0.5, p 
= 0.04) between malunion and well-
aligned fractures groups. There were 
no significant differences in Quick 
DASH scores, strength, and wrist mo-
tion.

i.	 This study only establish-
es that the final results 
of client rated outcome, 
grip strength and ROM 
(one year after DRF) were 
similar among those 
with malunion and well-
aligned fractures.

ii.	 Only the older adult pop-
ulation was included in 
this study.

28/40 = 

70%

MacFarlane et al., 
2015

(United Kingdom)

(22)

Retrospective 
study 

Unstable fracture of DRF 
treated by internal fixation 
using Volar Locking Plate 
(VLP)

Adult population.

N= 187.

The median timeframe for returning 
to work was five weeks (interquartile 
1-8 weeks). This study showed an ear-
ly return to work, a low complication 
rate, and highly favourable functional 
results at an average of 30 months 
postoperatively.

i.	 The retrospective nature 
of the outcome measures 
used meant that a higher 
proportion of cases were 
lost to follow-up than 
hoped. 

ii.	 The lack of a research 
control group has also 
restricted the conclusions 
that can be drawn.

28/40 =

70%

Golec et al.,

2015

(Poland) 

(23)

Prospective 
Study

Clients with Non-Commi-
nuted DRF after 1-3 days

18 to 80 years’ old.

N= 71.

Clients with DRF have the most sig-
nificant problems in physical func-
tion (82.8/100) and general health 
(78.1/100); 100 indicating the worst 
possible health-related quality-of-life 
(HRQoL).

i.	 The inclusion/exclusion 
criteria may have biased 
the HRQoL score.

ii.	 Clients with comminuted 
fracture were excluded 
from the study.

34/40 =

85%

Ploegmakers et al., 
2015

(Netherlands) 

(24)

Normative 
cohort

Client with DRF under-
went open reduction and 
VLP fixation 

Adult female clients 
(mean age 47 years old).

N=29 

Mean supination strength was signifi-
cantly reduced and associated with 
lower PRWE scores in all testing po-
sitions, demonstrating the importance 
of supination in wrist function.

i.	 Sample size was small. 

ii.	 Only the younger and 
the female clients were 
evaluated. Therefore, the 
result cannot be gener-
alised. 

33/40=

83%

Lauder et al., 2015

(United States)

(25)

Retrospective 
Study

Clients who underwent 
treatment of a unilateral 
DRF using a dorsal bridge 
plate from 2008-2012.

18 years old and above. 

N=18.

There was a significant reduction in 
wrist flexion (43 vs 58), extension (46 
vs 56), and ulnar deviation (23 vs 29) 
were observed as compared with the 
uninjured contralateral wrist.

i.	 Small sample size cohort 
resulting from clients ei-
ther missing or hard to 
follow-up.

ii.	 There is no baseline 
difference in strength 
or motion based on the 
dominance of the grip 
strength ratios as used in 
this research.

33/40 =

83%

CONTINUED
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Table I: Description of articles in the scoping review (CONT.)

Authors &

Study Location

Study De-
sign

Samples Main Findings Critical Evaluation/Limitations CCAT 
Score

X/40 
(%)

Vergara et al., 

2016

(Spain)

(13)

Prospective 
Cohort study 

Clients with wrist 
fracture.

65 years and older.

N= 680.

In 33% of participants, the Barthel 
Index and/or Lawton IADL scores 
dropped six months after the frac-
ture.

i.	 In this study, the most 
significant limitation is 
that the clients’ data on 
functionality and health 
status were retrospec-
tively obtained.

ii.	 Lack of client follow-up 
over time, although the 
response rate (74%) may 
be appropriate

31/40 = 

78%

Takeuchi et al.,

2016

(Japan) 

(26)

Prospective 
Cohort study

Clients with DRF 
between September 
2011 and March 
2013. 

Aged 20-89 years old. 

N=20.

The ROM ratio in pronation and 
supination recovered more rapidly 
than in any other ROMs within six 
months after operation (p = 0.0205).

i.	 The samples were het-
erogeneous from young 
adults to an elderly pop-
ulation. 

ii.	 The number of cases was 
relatively small.

28/40=

70%

Wadsten et al.,

2017

(Sweden) 

(27) 

Prospective 
study

Clients with unilat-
eral DRF who were 
conservatively treat-
ed from October 
2009 to September 
2011 at an emergen-
cy department. 

15-74 years old.

N=175.

There were significant differences 
in the loss of ROM and grip strength 
between those with minimally dis-
placed and late displaced fracture, 
where the worse outcome in the 
late displacement clients as com-
pared to the non-injured hand. Late 
displacement was seen in 28% of 
cases and was correlated to a loss 
of grip strength and ROM.

i.	 The late displaced frac-
tures significantly de-
creased ROM and grip 
strength in this prospec-
tive multicentre analysis. 
There does not, however 
seem to be any signifi-
cant client-reported im-
provement in function or 
impairment.

32/40 =

80%

Lalone et al., 
2017

(Canada) 

(28)

Prospective 
study

Clients with DRF. 

N= 65.

Most of the participants (85%) 
showed no difference in their long-
term follow-up relative to their one-
year PRWE assessment, or had de-
creased pain and impairment.

i.	 A low level of partici-
pation was anticipated 
given the duration of 
follow-up and the low 
incidence of recurrent 
complications after the 
injury.

ii.	 Participants who either 
did not remember that 
they had a fracture or 
had no long-term prob-
lems were not encour-
aged to participate.

33/40 =

83% 

Bobos et al., 

2017

(Canada)

(29) 

Prospective 
cohort study

Clients sustained 
DRF.

Aged 18-85 years 
old. 

N=154.

Clients (n=154) had mean grip 
strength discrepancies between the 
injured and the uninjured hand at 
three months (12.09 kg) follow-up 
and six months (7.47 kg).

i.	 The participants’ visual 
acuity, which was not 
measured or monitored 
for, is a possible disad-
vantage that could im-
pact the dexterity scores. 

ii.	 This study suggests for 
dexterity assessment and 
management after DRF.

35/40 = 

88% 
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Table I: Description of articles in the scoping review (CONT.)

Authors &

Study Location

Study 
Design

Samples Main Findings Critical Evaluation/Limitations CCAT 
Score

X/40 (%)

Roh et al., 

2017

(Korea) 

(30)

Prospective
study
.

Clients with DRF who 
were treated with volar 
plate fixation between 
June 2014 and October 
2015.

50 years and older.

N=157l

The low recovery of the Michi-
gan Hand Questionnaire (MHQ) 
scores due to multifactorial fac-
tors such as age factor, lower grip 
power, and lower appendicular 
lean mass on multivariate regres-
sion analysis, and these three 
factors accounted for 37% of the 
variance in the MHQ scores.

i.	 No follow-up scores 
were obtained be-
tween 12 months after 
surgery on functional 
assessment, resulting 
in an insufficient per-
ception of long-term 
recovery.

ii.	 Only one question-
naire was used to 
measure the function-
al performance of the 
clients.

iii.	 Therefore, there is 
need for a functional 
assessment and com-
bination of an out-
come measure to de-
termine the functional 
recovery of DRF over 
a year.

28/40 =

70%

Jones et al., 

2017

(United States) 

 
(31)

Prospective 
study

Clients who had under-
gone VLP fixation after 
DRF.

50-85 years old. 

N=23.

15 clients were able to return to 
independent driving (average, in 
11.3 days) in the first evaluation. 
Out of the seven who failed, six 
reported being able to handle the 
car in an emergency situation and 
two reported not feeling comfort-
able and feel safe to drive.

i.	 The sample size was 
relatively small (23 
clients).

ii.	 There is limited study 
regarding driving 
among DRF clients.

31/40 =

78%

Nazari et al., 

2018

(Canada)

(32)

P r o s p e c -
tive cohort 
study

Clients with DRF.

Age between 18 and 75 
years old.

N=160.

Wrist ROM (flexion and exten-
sion) and grip strength were both 
statistically significant (p<0.05) 
in predicting the performance of 
hand dexterity after one-year fol-
low-up.

i.	 The sample size was 
small for males than 
for females.

36/40 =

90%

Watson et al.,

2018

(Australia) 

(33)

Qualitative 
study

Clients with DRF with 
or without ulna frac-
ture, treated with VLP, 
and stable after open 
reduction internal fix-
ator. 

18 years or older.

N=31.

Most clients felt their cast as an 
obstacle to perform work tasks. 
DRF imposed restrictions on dai-
ly activities such as driving, work 
and sports.

i.	 Clients with radius and 
ulna fracture were in-
cluded. 

ii.	 Future research should 
use the combination of 
self-reported findings 
from clients to deter-
mine the impacts of 
wrist fracture.

33/40 =

83%

CONTINUED
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Table I: Description of articles in the scoping review (CONT.)

Authors &

Study Location

Study De-
sign

Samples Main Findings Critical Evaluation/Limitations CCAT 
Score

X/40 
(%)

Shimura et al., 

2018

(Japan)

(34)

Retrospec-
tive study 

Clients with unsta-
ble DRF, and treated 
with VLP.

Above 65 years old.

N=32.

Mayo Wrist Score (MWS) and grip 
intensity indicate substantial chang-
es between 12 and 24 months, but 
not 24 months to the last follow-up 
(mean 39.1 months). The wrist 
ROM between 12 and 24 months 
was not substantially improved.

i.	 The study’s limitation 
was that the sample was 
small, and pain intensity 
scores were not record-
ed.

ii.	 This study did not eval-
uate client-related func-
tional outcomes using 
DASH or JHFT. 

33/40 =

83%

Yang et al., 

2018

(Singapore) 

(35)

Longi tudi-
nal study

Clients with unilater-
al DRF, and treated 
conservatively from 
April-June 2015.

Mean age range 59 
years old.

N=138.

The wrist extension, active thumb 
opposition and full composite grip 
were among the highest ROM 
variables correlated with function-
al scores over time. Nonetheless, 
functional scores were not signifi-
cantly correlated with wrist radial 
deviation and forearm pronation.

i.	 The study used only 
self-reported question-
naires without any per-
formance-based assess-
ments such as the JHFT.

ii.	  Future study should con-
centrate on ADL changes 
and pattern over a year 
after DRF.

34/40=

85%

Andreasson et 
al., 2019

(Sweden) 

(36)

Qualitative 
study

Clients with symp-
tomatic, and radio-
graphically verified 
malunion DRF. 

16 years or older.

N=20.

In all clients, daily activities were 
affected, very much in a few highly 
valued things like sports and work, 
while the hand in use, or even at 
rest.

i.	 The findings can only be 
attributed to clients suf-
fering from a malunited 
DRF or other wrist con-
ditions.

ii.	 It is important to note that 
daily life constraints are 
uniquely encountered, 
resulting from physical 
limitations.

35/40 =

88%

COPM: Canadian Occupational Performance Measure 
JHFT: Jebsen Taylor Hand Function Test 
DASH: Disability Arm Shoulder and Hand 
PRWE: Patient Rated Wrist Evaluation  
VAS: Visual Analogue Scale  
HRQoL: Health Related Quality of Life 
MHQ: Michigan Hand Questionnaire 
MWS: Mayo Wrist Score 

ii.	 Study location
By and large, the study location is widespread. Some of 
the studies were done in Canada (n=4) and United States 
(n=4), Sweden (n=4), Netherlands (n=1), Australia (n=1), 
Denmark (n=1), Spain (n=1), Poland (n=1), United 
Kingdom (n=1) and in Asia i.e. Singapore (n=1), Korea 
(n=1) and Japan (n=2).

iii.	 Assessment tools used in the articles
A variety of evaluation tools and outcome measures 
were used in those studies, including standardised and 
non-standardised tools. Standardised assessments used 
in the studies are portrayed in detail in Table II.  

Summary of findings based on the ICF  

Body Functions and Structures

i.	 Range of Motion 
Five studies (19,26,32,34,35) discussed the recovery of 
ROM following DRF clients. Most studies showed that 
ROM progressed overtime at all injured hand joints. 
The mean pronation score for the first six weeks was 65 
to 71 degrees (19,35). This pronation ROM gradually 
improved until 12 months to 82 degrees (19). For 
supination, the mean scores were ranged from 62 to 76 
degrees at six weeks after injuries (19,35) and improved 
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to 97 degrees at 12 months (19). This is complying with 
a report by Shimura et al. (34) that revealed the recovery 
of pronation and supination ROM after 12 months were 
between 77.2 % and 80.9 % respectively. The recovery 
of radial deviation at six weeks ranged from 11.5 
degrees to 22.6 degrees (26,34,35). At 12 months, radial 
deviation ROM improved between 22.6 and 23 degrees 
(26,35). For ulna deviation ROM, the score ranged from 
20 to 30.8 degrees at six weeks after DRF (19,26,35). 
Ulna deviation ROM then improved between 30 and 
39.4 degrees at 12 months (19,26). For wrist flexion, 
the scores ranged from 41 to 42.9 degrees at six weeks 
after the injuries (19,26). A longitudinal study among 
138 samples divulged that for the first three months 
Active Range of Motion (AROM) wrist flexion were 28 
degrees (35). ROM wrist flexion improved at 12 months 
ranged from 54.6 to 59 degrees (19,26,32,34). The wrist 
extension scores at six weeks ranged from 37 to 46.1 
degrees (19,26). A longitudinal study by Yang et al. (35) 
revealed that AROM for wrist extension was 35 degrees 
during the first three months after injuries. At 12 months, 
the wrist extension score ranged between 48.0 and 62.6 
degrees (19,26,32,34). 

ii.	 Grip strength
Eight studies (18,19,24,25,26,27,29,34) discussed and 
reported the recovery of grip strength following DRF 
clients. A study revealed the hand stiffness following 
DRF significantly decreased grip strength after one-year 
post fracture (18). Another study reported that the grip 
strength improved at six months after DRF in both older 
and younger clients whereby the score was at 20.6kgf 
and 23.9kgf (19). Lauder et al. (25) described that the 
recovery of grip strength (79%) and finger extension 
strength (65%) were observed in injured hands among 
the 18 clients under study following their bridge plate 
fixation for DRF. Another study found that the grip 

strength recovered at 50% after four weeks of surgery 
and 91% after six months compared to the uninjured 
non-dominant hand while the recovery for the uninjured 
dominant hand was at 52% after four weeks and 84% 
after six months (26). Wadsten et al. (27) reported that 
the loss of grip strength differed significantly between the 
minimal and late displacement group after three months 
to one-year follow-up. The recovery of grip strength for 
the injured hand is 15.60kg at three months and 21.57kg 
at six months (29). The retrospective study found that 
there was a substantial increase in grip strength between 
12 and 24 months (88.6% to 93.6%) among the 32 clients 
after DRF, but not between 24 months and the final 
follow-up (39.1 months) (34). Ploegmakers et al. (24) 
revealed that by using baseline hydraulic dynamometer, 
the supination and pronation strength in all test positions 
for the injured wrist demonstrated a consistent weakness 
with the tremendous loss in supination at 60 degrees’. 

iii.	 Pain 
Three studies (19,20,28) reported the recovery of 
pain following DRF clients. Two quantitative papers 
discussed the baseline pain severity as the predictor for 
the recovery of functions after DRF. Mehta et al. (20) 
disclosed in their study that the intensity of pain is the 
strong predictor of chronic pain among the 386 samples, 
explaining 22% of the variance. On the PRWE pain 
subscale, a baseline score of 35 out of 50 had the best 
sensitivity (85%) and specificity (79%) cut-off values for 
estimation of chronic pain at one year after DRF. The 
PRWE scores were found to be predictive (19.1%) of the 
variability in the long-term PRWE score (p<0.05) (28) in 
another analysis. Ydreborg et al. (19) disclosed that the 
recovery of pain improved at six months after surgery 
but critically worsened between six months to two years. 

iv.	 Dexterity 
Two studies (29,32) reported and discussed hand 
dexterity of clients with DRF. Bobos et al. (29) found 
that the most important difference in mean scores for 
hand dexterity between the affected and unaffected 
hands were observed within three months. Males had 
better (faster) hand dexterity scores to manipulate of 
large and medium objects in both hands two years 
after DRF as compared to females. On the contrary, 
females had better (faster) hand dexterity for small 
objects than males in both hands across the time frame. 
Another study reported that grip strength and ROM were 
the independent variables to foresee hand dexterity 
abilities at three different subtests (large, medium and 
small objects) among DRF clients at one-year follow 
up and were statistically significant (p<0.05) (32). After 
two years, the only statistically significant (p<0.001) 
independent variable in predicting hand dexterity 
functions at all levels remained grip strength.

Activities and Participations

i.	 ADL

Figure 1: Flow Diagram for the search and study selection process in 
the scoping review 
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Table II: Standardised assessment used in the DRF studies

Authors

Standardised Assessment Used

PRWE DASH QUICK

DASH

COPM VAS GONIOM-
ETER

DYNA-
MOMETER

SHFT

(Porter, 2013) √ √ √ √

(Nielsen & Dekkers, 2013) √ √ √

(Egol et al., 2014) √ √ √

(Ydreborg et al., 2015)
√ √ √ √ √

(Mehta et al., 2015)
√

(Nelson et al., 2015)
√ √ √ √

(MacFarlane et al., 2015)
√

(Ploegmakers et al., 2015)
√ √ √

(Lauder et al., 2015)
√ √ √ √

(Takeuchi et al., 2016)
√ √ √

(Lalone et al., 2017)
√

(Bobos et al., 2017)
√ √

(Roh et al., 2017) √ √

(Jones et al., 2017)
√

(Wadsten et al., 2018) √ √ √ √

(Nazari et al., 2018) √ √

(Shimura et al., 2018) √ √

(Yang et al., 2018) √ √ √

PRWE: Patient Rated Wrist Evaluation 
DASH: Disability Arm Shoulder and Hand 
COPM: Canadian Occupational Performance Measure 
VAS: Visual Analogue Scale  

SHFT: Sollerman’s Hand Function Test 

Three studies (13,17,36) discussed and reported ADL 
recovery of clients with DRF. Nielsen and Dekkers 
(17) reported that 97% of clients still reported ADL 
performance problems during the first three months 
while 78% experienced problems at 12 months. 
The total of 268 ADL difficulties were found at cast 
removal, 109 ADL difficulties at three months, and 46 
ADL difficulties at 12 months. The most disclosed self-
care difficulties during the first assessment period were 
personal hygiene and dressing up. Andreasson et al. (36) 
in their qualitative study revealed that the clients had 
difficulty in daily tasks for examples personal hygiene, 

handling electronic gadgets and work-related tasks. 
Quality of sleep was affected due to the difficulty to 
find comfortable positions during sleep. Another study 
reported that the Barthel Index’s score fell at six months 
after the fracture in 33 % of the elderly respondents 
(13). This functional predictor was more common 
in respondents with comorbidity issue (p < 0.0001), 
polypharmacy (p < 0.0001), lower health-related quality 
of life prior to the fall (p < 0.0001) and lower level of 
education (p = 0.009).

ii.	  IADL
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There are three studies (12,13,17) that discussed about 
the recovery of IADL among clients with DRF. The 
most difficult IADL to perform were home chores and 
cooking activities such as opening a new jar or a tight-
fitting lid with the affected hand, carrying a 5 kg object 
in the affected hand and cutting meat using a knife in 
the affected hand at three to four weeks and six months 
after the DRF incident. All the items are based on PRWE 
specific subscale. 

iii.	 Driving 
Only one study (31) reported about safe driving after 
volar plating of DRF. This prospective study reported that 
15 clients could independently return to driving within 
11.3 days. However, out of 15, two clients confessed 
not feeling safe to drive. The main reason was due to 
surgery pain. For those who failed to drive, the VAS was 
2.4 out of 10 compared to 1.3 among those who passed 
to drive. To conclude, the result confirmed that most 
clients could return to driving safely after three weeks 
of surgery. 

iv.	 Leisure or recreational activities 
Two studies (12,17) discussed the recovery of leisure or 
recreational activities among clients with DRF. Nielsen 
and Dekkers (17) found that recreational and leisure 
activities affected clients with DRF. Women with DRF 
reported 88, 50 and 12 problems in leisure or recreational 
activities after cast removal, at three months and at 12 
months based on Canadian Occupational Performance 
Measure (COPM) evaluation respectively. After 12 
months, the major problems include performing sports 
activities (38%) and gardening (21%). Another study by 
Porter (12) reported that among the most challenging 
self-activities in the DASH score include recreational 
activities, which are related to the force from the arm, 
shoulder and hand.
v.	 Work and Productivity (n=1)
Only one study (17) reported about work and productivity 
among clients with DRF. Nielsen and Dekkers (17) 
disclosed a total of 348 performances difficulties at cast 
removal, 174 at three months, and 108 at 12 months 
as far as work and productivity are concerned. In this 
study, productivity is categorised into ironing, cooking, 
cleaning, meal preparation, laundry, daily routine 
activities while work means paid work. During the 
assessment period, it was found that the most affected 
activity is cooking and cleaning performances. At 12 
months, heavy activities involving cooking and cleaning 
accounted for 81% of the productivity difficulty. 

DISCUSSION

Twenty-two articles have been examined in this scoping 
review that specifically mentioned and identified 
the functional recovery affecting clients with DRF. 
Discussions are done based on the ICF domains. It 
appears that generally, recovery of body functions 
and structures takes between three to nine months, 

particularly for ROM, grip strength and dexterity. 
Nevertheless, it takes a year to regain pain after DRF. 
Recovery of ADL and IADL is approximately three 
months to a year but a limited study is done on this area. 

Body Functions and Structures 
Recovery of ROM is the most difficult to achieve 
because DRF involved a lot of joint movements and 
functions of the hand (35). Stiffness of fingers and wrist 
due to cast application within three to four weeks will 
result in poor ROM restoration and function. Therefore, 
to avoid stiffness and permanent impairments, DRF 
must be treated quickly and vigorously (38). Ikpeze et 
al. (39) mentioned that the recovery process is often 
complex and prolonged recovery times, distress, pain, 
and lack of mobility of hands and fingers. However, 
early intervention and home exercise by clients such as 
passive ROM and active assisted motion could prevent 
from stiffness and limitations of ROM during the early 
stage of recovery (40). Unfortunately, fewer than 10% 
of clients with DRF are referred to therapy during this 
crucial phase of immobilization (8). Although the wrist 
is immobilized, early therapy services should focus on 
increasing ROM of the fingers, wrist, and forearm (41). 
As a result, even though the hand is mobilized in a cast, 
the patient will benefit from early therapy to increase 
digit motion (41). In clinical practice, fracture healing 
is assessed using various methods, including physical 
examination, conventional radiography, and patient 
self-evaluation (42). This is to ensure that the bone is 
united and there is callus formation for early ROM and 
functions. As reported, ROM measures were associated 
with functional scores such as Quick DASH and 
improved over time after the injuries (35). 

This scoping review from some studies conclude 
that clients still have pain after DRF for one to two-
year duration after the injury. Macdermid et al. (43) 
hypothesised that only a minority of clients with DRF 
experienced mild pain during rest and very severe pain 
during active movement for the first two months after 
DRF. In a recent review, Ydreborg et al. (19) recorded 
that DRF clients showed significant improvement 
in pain score during the first six months following 
operation, which deteriorated significantly throughout 
follow-up periods until two years. Similarly, a study 
in United Kingdom reported that clients with DRF 
still suffer moderate (11%) to very severe pain (63%) 
and had some degree of pain even after one year of 
injury (44). Therefore, therapists should prescribe pain 
management techniques during rehabilitative exercise 
for better compliance to the rehabilitation program and 
thus fasten the functional recovery process.

Consistently with previous literature, recovery of grip 
strength could be achieved optimally within six months 
to one year. Previous researches on recovery of grip 
strengths at affected hand had proven improved grip 
strengths within six months among younger and older 
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clients at 20.6kgf and 23.9kgf respectively (19).  These 
results match those observed in recent studies reported 
by Bobos et al. (45), the range score of grip strength is 
15.60kgf (three months) and 21.57kgf at six months’ 
following DRF with a mean age of samples was 53.5 
years. Similarly, Lee et al. (46) discovered that grip 
strength on the injured side was 65% at six months and 
improved over time. To conclude, the recovery of grip 
strength relatively increased and comparable with the 
contralateral side after the injuries. 

Hand dexterity has not been the primary focus in 
the previous studies. According to practice analysis, 
dexterity or performance-based hand function 
evaluations were rarely used in hand rehabilitation (47). 
Moreover, dexterity is not regard as important in the 
practice guidelines (47). However, recently researchers 
have discussed hand dexterity to predict the optimum 
hand function following DRF. There are many personal 
factors influence hand dexterity, including age, gender, 
educational level, and hand dominance (48). ROM 
and grip strength can influence the optimum recovery 
of hand dexterity. The need for dexterity standardised 
outcome measure is important to predict hand dexterity 
among clients.  Findings from a six-month prospective 
cohort study revealed that the average score of NK hand 
dexterity for the small object is 54.3 ±27.5 seconds, 
whereas the completion time for large objects is 27.1 
±9.4 seconds (45). One of the studies found that 
dexterity decreases with age (49). Therefore, decreasing 
dexterity function is considered normal unless the 
individuals practice hand dexterity as routine skills, 
which embedded in their job tasks such as musicians 
and knitters (50). 

Activity and Participation 
Engagement and participation in ADL after fracture is 
complicated, especially activities associated with hand 
function. Compensatory techniques were used by most 
clients with DRF to cope with ADL issues including 
asking someone else to do the ADL, using the other 
side, and using other parts of the body to raise or grasp 
(51). This review found that dressing up and personal 
hygiene are the two most difficult activities to perform 
during the early recovery stage of DRF. These difficulties 
could be due to the fact that the optimum position of the 
wrist could not be achieved by clients as it is the most 
distal component responsible for hand positioning when 
performing all activities (51). Return to leisure and sports 
form the most challenging activities because they depend 
on the stability of the fracture site and the movement of 
wrists. A study by Halim and Weiss (52) disclosed that 
non-contact athletes could return to sports quickly after 
internal fixation as compared to high-impact athletes. 
The high-impact athletes can return to sports when there 
is clinical and radiographic evidence of fracture healing 
(53). 

Driving is essential to some clients as they have to drive 

to the workplace. Driving post DRF within first two 
weeks after surgery will still cause pain and limited ROM 
because the bone is still on the remodelling process. 
Occupational therapists should assess and address the 
driving ability among clients with DRF to ensure that 
specific requirements for safe driving are met. Fleury et al. 
(54) disclosed that the upper extremities immobilisation, 
regardless of the type of splint or cast either side 
involved (right/left), and whether the elbow or thumb 
is or is not immobilised, significantly decreased driving 
abilities and performance (55). The ability to control the 
steering wheel while driving will be disrupted especially 
in emergency situation, even though the affected hand 
was not the dominant side. Meanwhile, Caldwell et al. 
(56) in their preliminary study reported that two weeks 
after DRF volar plating, clients with DRF were able to 
maintain lane position, but with overall lower speed 
and lesser steering inputs, and with 75% struggled to 
avoid collision on a crash-avoidance activity. Another 
critical finding was reported that 50% of orthopaedic 
surgeons usually advise clients to drive especially those 
with left Colles’ plaster, and their dominant hand were 
the right hand (57). However, there were limited studies 
on return to safe driving following DRF. Therefore, this 
review highlights the need of more studies in this area to 
investigate and explore in depth. 

Implications of the findings 
This study provides significant implications in 
musculoskeletal practice especially in hand therapy, 
because the evidence of optimum time frame in the 
recovery process following DRF is still insufficient and 
debatable. To the best our knowledge, this is the first 
report showing the broad and extensive review about 
functional recovery following DRF guided by ICF. 
Furthermore, this scoping review adopted PRISMA-ScR 
checklist which is the international standard guideline 
for comprehensive overview and reporting the results. 
It also offers the initial suggestion for the development 
of guidelines for therapists on the cut-off point for the 
recovery of hand functions following DRF. In addition, 
the up-to-date analysis of researchers around the 
world shows the tremendous contribution as regards 
functional recovery following DRF. Therefore, this 
research may be useful for the occupational therapists’ 
perspective to explore and carry out new contributions 
in the knowledge gap and rehabilitation in the domain 
of activity and participation especially ADL and IADL. 

Limitations of the study
Nonetheless, there are some limitations of this scoping 
review. To make this study more up-to-date, the 
researcher concentrates only on studies conducted 
within the last seven years. However, the scope of study 
only limits itself to the recovery of function among 
DRF populations and cannot be generalised to other 
conditions of fracture. However, this might be used 
for a variation of distal ulna fractures that are closely 
connected to the area of the wrist. Future research can 
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also be further detailed out by using the systematic 
review analysis on functional recovery after DRF. 

CONCLUSIONS

This scoping review may be considered laudable because 
it is primarily based on published articles that are solely 
related to post-DRF functional recovery. It also provides 
useful information on recently published DRF recovery 
studies that systematically categorised their findings 
based on ICF domains. To highlight one crucial point 
is that the functional ability of clients with DRF is still 
constrained, although the injury occurred more than six 
months ago. For therapists and clients, the target norm 
about functional recovery of each domain of ICF after 
DRF is very critical. Hence, knowledge gaps that have 
been identified by this review could trigger potential 
researches primarily focusing on the pattern of DRF 
functional recovery after a year of hand rehabilitation 
by integrating activity-based and impairment-based 
assessment approaches especially in Malaysian adult 
populations. 
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