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Abstract

Objectives: Occupation-based intervention (OBI) involves daily and meaningful activities for evaluation and inter-
vention. Recently, the “aid for decision-making in occupation choice for hand” (ADOC-H) was developed to facilitate
OBI in patients with hand injuries. We aimed to examine the efficacy of OBI using the ADOC-H combined with physical
function-based interventions (PBI) for patients with distal radius fractures (DRF).Material andmethods: Patients with
DRF were retrospectively allocated to two groups, ADOC-H group (n = 14) and PBI group (n = 14), and compared.
Results: Improvements in the Pain Catastrophizing Scale magnification and Hospital Anxiety and Depression Scale and
Disabilities of the Arm, Shoulder, and Hand questionnaire scores were significantly higher in the ADOC-H group than in the PBI
group (p < .05). The groups showed no differences in measure of physical function, such as range of motion and grip strength.
Conclusion: OBI using the ADOC-H combined with PBI is clinically useful for patients with DRF as it promotes use of the
injured hand for daily activities in a step-by-step approach, improving psychological difficulties in using the hand.
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Introduction

Distal radius fractures (DRF) account for approximately
18% of all fractures (Baron et al., 1996). Post-surgical
inactivity, a common cause for prolonged treatment in
patients with DRF, contributes to postoperative anxiety and
pain catastrophizing, which can lead to complications like
complex regional pain syndrome and chronic pain (Dilek
et al., 2012; Allen, Galer, & Schwartz, 1999). Patients with
DRF have long-standing complaints of inconvenience in
meal preparation, shopping, and getting out of a car, sug-
gesting that inactivity immediately after surgery may be
prolonged (Edwards et al., 2010). To avoid prolonged
treatment after DRF, patients should begin using the injured
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hand for daily activities in a step-by-step approach from the
early post-surgery period.

Postoperative hand therapy for patients with DRF often
focuses on physical function-based interventions (PBI), such
as range of motion (ROM) exercises. However, the
correlation between improvements in wrist ROM and the
Jebsen Test of Hand Function (JTHF), which assesses
the ability to use the hand, was weak and insignificant in
patients with DRF (Tremayne et al., 2002). Improving daily
activities in DRF patients requires interventions that con-
sider psychological aspects such as anxiety (Hiraga et al.,
2021). These reports suggest the need for interventions that
encourage using the injured hand combined with PBI.

Occupation-based intervention (OBI) has attracted attention
in the field of hand therapy. OBI is an activity-based inter-
vention consisting of occupations that match patient-identified
goals (Fisher, 2013). OBI for patients with hand injuries re-
portedly reduces difficulties in using the injured hand in daily
activities and promotes psychological improvement (Hansen
et al., 2020). Although OBI is expected to reduce anxiety and
pain catastrophizing if it improves difficulties in daily activities,
few studies on the effects of OBI in patients with hand injuries
have reported significant improvements in efficacy measures
related to psychological aspects (Weinstock-Zlotnick &Mehta,
2019). Therefore, we consider it significant to clarify that OBI
combined with PBI reduces difficulties in using the hands in
daily activities and improves anxiety and pain catastrophizing.

We developed the aid for decision-making in occupation
choice for hand (ADOC-H) as a tool to facilitate OBI (Ohno
et al., 2017). ADOC-H is an iPad application tool that helps
patients and therapists discuss the use of the injured hand in
daily activities through a selection of illustrations (Figure 1)
(Ohno et al., 2017).

ADOC-H is a decision aid, and decision aids are ef-
fective in identifying and clarifying patient-therapist goals

(Ohno et al., 2017). This study aimed to examine the ef-
ficacy of OBI using ADOC-H for patients with DRF for
reducing difficulties in using their hands in daily activities,
pain catastrophizing, and anxiety and to examine OBI using
ADOC-H combined with PBI (ADOC-H group) and PBI
only (PBI group) in a retrospective comparative design. The
aim of this study is to propose a specific intervention
protocol that combines OBI using the ADOC-H and PBI,
and it helps establish evidence for OBI in patients with DRF.

Methods

Study Design

This was a single-center, retrospective, case-control study. The
medical institution the first author belongs to conducted PBI
for patients with DRF until March 31, 2021. On April 1, 2021,
OBI using theADOC-H combinedwith PBIwas introduced to
promote further improvements in patients with DRF, not only
in physical function but also in psychological function and
disability. Patients with DRF after surgery were retrospectively
allocated to the PBI andADOC-H groups in a non-randomized
manner. Data were collected from rehabilitation records after
all patient interventions were completed. Ethical approval was
obtained from the Ethics Committee of our institution (ref. no.
220020, approval date: July 2022). Informed consent was
obtained from all patients once they fully understood the
purpose and methodology of the study following the hospital’s
ethical guidelines.

Estimating the Sample Size

The power analysis program G*Power 3 (Faul et al., 2007)
was used to estimate sample size. The study expected inter-
action effects by two-way repeated measures analysis of

Figure 1. Aid for decision-making in occupation choice for hand (ADOC-H). (a) Interview using the ADOC-H (b) Examples of the
ADOC-H tablet version Figure 2.
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variance (ANOVA) on the outcomes of difficulty using the
injured hand in daily activities, pain catastrophizing, and
anxiety. Since this was the research hypothesis, the sample size
was estimated in terms of interaction effects. The power was
set at .8, significance level (α) at .05 (Cohen, 1992), and effect
size f at .25, which is the moderate standard for two-way
repeated measures ANOVA. Twenty-eight participants were
required to ascertain the significant effect of the intervention.

Participants

Between August 2020 and September 2021, at the hos-
pital where the first author worked, we recruited

37 patients who underwent open reduction and internal
fixation with a volar locking plate following intra-
articular or extra-articular DRF and postoperative hand
therapy for at least 8 weeks. A total of 28 patients were
enrolled following exclusion and allocated to either the
ADOC-H (n = 14) or PBI group (n = 14) (Figure 2).

Intervention Protocol

The intervention protocols for each group are presented in
Table 1.

Hand therapy during hospitalization was encouraged in
both groups to move the injured hands and fingers on the

Figure 2. Flowchart showing patient allocation. PBI = physical function-based interventions; ADOC-H = aid for decision-making in
occupation choice for hand.

Table 1. Intervention protocol.

Days after
Surgery PBI Group (n = 14) ADOC-H Group (n = 14) Rehabilitation Intensity

4th day Start mild active ROM exercise of the injured hand and fingers. Inpatient rehabilitation of
40 min once a day.

7th day Goal setting was not conducted. Goal setting using the ADOC-H
8th–10th
day

Discharge to home Outpatient rehabilitation for
20 min twice a week.The use of the injured hand in ADL is permitted to the extent that the stress on the fracture

is minimal.
According to guidelines (Valdes et al.,
2021), conduct PBI (e.g., ROM
exercise).

Based on the goals set in ADOC-H, conduct OBI
(e.g., dressing practice) and PBI (e.g., ROM
exercise).

8th week The use of the injured hand in ADL is permitted without limitations.

PBI = physical function-based interventions; ADOC-H= aid for decision-making in occupation choice for hand; ROM= range of motion; ADL = activities of
daily living; PBI = physical function-based interventions; OBI = occupation-based intervention. The frequency and time of intervention in both groups were
comparable.
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fourth postoperative day according to the guidelines for
DRF management (Japanese Orthopaedic Association,
2017). Only the ADOC-H group underwent goal-setting
using ADOC-H on the seventh postoperative day. Both
groups received hand therapy during the outpatient period
for 20 min twice a week after discharge. The frequency and
time of intervention in both groups were comparable.

PBI Group

Physical exercises such as manual ROM and muscle
strengthening exercises were used as hand therapy inter-
ventions during outpatient practice in the PBI group ac-
cording to the guidelines for DRF management (Japanese
Orthopaedic Association, 2017). The PBI group was in-
structed on daily activities that were less stressful on the
injured hand. However, the intervention was not designed
for the patients’ individual daily activities.

ADOC-H Group

The ADOC-H consists of 130 items within the following
16 categories (Ohno et al., 2017). The ADOC-H goal setting
process was performed in several steps. First, the patient
selected up to 10 activities using the injured hand from the
ADOC-H illustrations and prioritized each illustration. At
this point, the therapist suggested several activities to the
patient based on the ADOC-H illustrations, considering the
patient’s needs and condition of the injured hand. After
determining the priority, the patient and therapist discussed
the identified problems and measures to overcome them
effectively. For example, therapists suggested measures to
manage the injured wrists and self-help devices for patients
afraid to use their injured hands due to wrist pain and
discussed approaches to resume activities gradually. Finally,
the patient and therapist set three to five goals based on the
prioritized illustrations.

According to the occupation set as the goal, the patient
and therapist individually designed interventions for hand
therapy during outpatient visits for the ADOC-H group. For
example, patients, who selected the illustrations of “front
button” and “cuff button” and set the goal of “I want to go
out wearing my favorite clothes,” were asked to bring their
favorite clothes to the hospital to practice dressing and
buttoning. Much of the rehabilitation time was spent con-
ducting OBI with ADOC-H. Additionally, approximately
5 to 10 min of PBI was performed each time to prevent
sequelae, depending on the patient’s physical condition.

Measurements

Participant backgrounds, such as age, sex, AO classifica-
tion, hand dominance, and outcome measures, were ob-
tained from medical records. The outcome measures were

performed on the sixth postoperative day (baseline), fourth
postoperative week, and eighth postoperative week.

ROM

The ROM measurements were wrist flexion/extension and
forearm supination/pronation. ROM was measured using a
goniometer. The ROM of the involved side was estimated as
a percentage of that of the normal side.

Pain

The numerical rating scale (NRS) was used to evaluate pain.
The NRS scores ranged from 0 to 10 (0, no pain; 10, worst
imaginable pain) (Jensen et al., 1986). In this study, pain at
rest and during motion was assessed using the NRS.

Pain Catastrophizing

The Pain Catastrophizing Scale (PCS) was used to evaluate
pain catastrophizing (Osman et al., 2000). The PCS comprises
13 questions divided into three subscales: rumination, help-
lessness, and magnification. The patients evaluated the time
spent in the condition, on a five-point scale (0, not at all; 4, all
the time) (Osman et al., 2000). In this study, PCS total scores
and subscales were evaluated.

Anxiety and Depression

The Hospital Anxiety and Depression Scale (HADS) was
used to assess anxiety and depression (Zigmond & Snaith,
1983). The HADS is composed of 14 questions for each
item scored from 0 to 3 (0, not at all; 3, most of the time).

Disabilities of the Arm, Shoulder, and Hand (DASH)

The DASH score was recognized as a patient-reported
outcome for measuring upper limb function and symptoms
(Gummesson et al., 2003). The DASH consists of 30 items
regarding the degree of difficulty in performing daily ac-
tivities, such as ADLs, IADLs, work, leisure, and social
activities. The DASH scores range from 0 to 100; the higher
the score, the greater the degree of limited difficulty in
performing day-to-day activities (Gummesson et al., 2003).

Grip Strength

Grip strength was measured by using a Jamar dynamometer
(Sakai, Tokyo, Japan). The grip strength measurements
were evaluated only in the eighth postoperative week for
determining the risk of fracture dislocation.
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Occupational Goals

Each goal of the ADOC-H group was evaluated in terms of
performance and satisfaction. Performance was evaluated
on a scale of 1 to 10 (1, not possible; 10, very good).
Satisfaction was evaluated on a scale of 1 to 10 (1, not
satisfied; 10, very satisfied).

Statistical Analyses

The t-test and Fisher’s exact test were used to analyze dif-
ferences in patient backgrounds. A two-way repeated mea-
sures ANOVA was performed to assess the influence of
outcome measures other than grip strength and occupational
goals over time. For variables that showed group and time
interaction effects in ANOVA, Bonferroni correction for
multiple comparisons for differences between groups at each
periodwere performed as post-hoc analysis. The difference in
grip strength at the eighth week postoperative was analyzed
using the t-tests. Occupational goals were performed with
Bonferroni correction for multiple comparisons as a post hoc
test of one-way repeated measures ANOVA. All statistical
analyses were performed using EZR. The effects were
considered significant when the p-value was less than .05.

Results

The patients’ characteristics are shown in Table 2.
The analysis showed no significant differences in the

demographic parameters between the groups.

Longitudinal changes (baseline, fourth week postoper-
ative, and eighth week postoperative) in outcome measures
and their main effects and interaction are shown in Table 3.

For the main effect; group, the PCS total score
(F [1,77] = 10.005, p = .002, η2 = .069), PCS rumination
score (F [1,77] = 6.167, p = .015, η2 = .050), andDASH score
(F [1,77] = 32.000, p < .001, η2 = .032) had significant main
effects. For the main effect; time, we detected significant
main effects for all outcome measures (p < .01). There was a
significant effect and interaction of time and group on the
PCS helplessness score (F [2,77] = 5.120, p = .008,
η2 = .097), HADS score (F [2,77] = 7.870, p < .001, η2 = .076),
and DASH score (F [2,77] = 15.900, p < .001, η2 = .032).

To further analyze the time-course effects and effects of OBI
using ADOC-H, we performed Bonferroni correction for
multiple comparisons for the outcome measures that showed an
interaction. The results of Bonferroni’s multiple comparison
tests and the percentage of outcome measures that showed an
interaction at the baseline, fourth postoperativeweek, and eighth
postoperative week for all patients are shown in Figure 3.

The PCS helplessness scores were not significantly dif-
ferent from baseline to the eighth postoperative week in the
PBI group over time, whereas they were significantly different
in the ADOC-H group (p < .01). In the eighth postoperative
week, there was a difference between groups, with the ADOC-
H group showing better results (p = .011). The HADS and
DASH scores showed significant improvement over time in
both groups. However, a significant difference was observed
between the groups at the eighth postoperative week, with the
ADOC-H group exhibiting better outcomes (p < .01).

There was no significant difference in grip strength at the
eighth postoperative week between the ADOC-H (13.8 ±
2.65 kg) and PBI (13.2 ± 3.37 kg) groups (p = .58).

Significant improvements were observed in both per-
formance scores (baseline vs. fourth postoperative week,
p < .001; baseline vs. eighth postoperative week, p < .0019;
fourth postoperative week vs. eighth postoperative week
postoperatively, p = .039) and satisfaction scores (baseline
vs. fourth postoperative week, p < .001; baseline vs. eighth
postoperative week, p < .001; fourth postoperative week vs.
eighth postoperative week, p < .001) for occupational goals.

Discussion

The results of this study suggest that in patients with DRF,
OBI using the ADOC-H combined with PBI has a better
effect than PBI alone in improving difficulty using the
injured hand in daily activities, pain catastrophizing, and
anxiety. This case-control study of 28 patients was com-
pared to a previous case series of eight patients (Ohno et al.,
2021); the larger sample size extends the previous findings
showing the efficacy of OBI using the ADOC-H for patients
with DRF. Most studies on hand therapy for patients with
DRF are related to PBI, with few reports on the effects of

Table 2. Patient characteristics.

PBI Group
(n = 14)

ADOC-H Group
(n = 14) p-value

Age (years) 65.1 ± 15.8 69.2 ± 19.2 .611a

Sex (Female), n (%) 14 (100%) 13 (92.8%) .481b

Injured side, n (%)
Right 6 (42.8%) 7 (50.0%) .704b

Left 8 (57.2%) 7 (50.0%)
Dominant side, n (%)
Dominant 5 (35.7%) 7 (50.0%) .481b

Non-dominant 9 (64.3%) 7 (50.0%)
AO classification, n (%)
A type 3 (21.5%) 3 (21.5%) .43b

B type 1 (7.1%) 4 (28.5%)
C type 10 (71.4%) 7 (50.0%)

AO fracture classification, where A denotes extra-articular, B denotes
partial intra-articular, and C denotes intra-articular. PBI = physical
function-based intervention; ADOC-H = aid for decision-making in
occupation choice for hand. Values are expressed as mean ± standard
deviation or n (%).
at-test.
bFisher’s exact test.
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OBI (Takata et al., 2019). Therefore, we consider the results
of this study to be beneficial, as they present a specific
intervention protocol for OBI and its effectiveness.

This study showed that the ADOC-H group improved
the performance and satisfaction scores of occupational
goals over time, as well as in PCS helplessness and HADS.
Carpenter et al. reported that improvements in occupational
performance were associated with improvements in psy-
chological aspects such as anxiety (Carpenter et al., 2001).
One possible reason for the improvement only in help-
lessness on the PCS may be the difference in trend for each
PCS subscale. One study examining the association be-
tween PCS subscale and disability in daily activities for
patients with DRF reported that only PCS helplessness was
associated with disability in daily activities (Kataoka et al.,
2018). In other words, the use of the injured hand in daily
activities is facilitated in the course of achieving the oc-
cupational goals formulated in the ADOC-H, which may
lead to improvement of anxiety and pain catastrophizing.

OBI commonly begins with establishing occupational
goals initially, as the intervention uses activities consistent
with the goals identified by the patient (Fisher, 2013).
However, a lack of information after DRF often con-
tributes to discrepancies between therapists and patients,
making it challenging to set occupational goals (Stern
et al., 2022). Sepucha et al. reported that using decision-
making tools during explanations to patients with mus-
culoskeletal disorders can improve their knowledge and
facilitate shared decision-making (Sepucha et al., 2017).

Information is more easily remembered when presented in
illustrations than in words (Shepard, 1967), and ADOC-H,
which uses illustrations, can facilitate effective communi-
cation between patients and therapists. The ADOC-H has
16 ADL and IADL categories, further subdivided into
130 illustrated items that can be discussed in detail and step-
by-step by therapists and patients (Ohno et al., 2017). The use
of the ADOC-H in this study allowed the therapist and patient
to share occupational goals by identifying activities that were
anxious or difficult to perform when using the injured hand
(Ohno et al., 2017).

Limitations and Future Directions

This was a retrospective case-control study, in which the two
groups were divided according to the timing of the inter-
vention. Therefore, there was no blinding to the intervention
and data collection; thus, the possibility of selection and
treatment bias cannot be ruled out. To support our results, the
effect of OBI using ADOC-H needs to be further investigated
in randomized controlled trials with improved design.

Conclusion

The results suggest that OBI using the ADOC-H combined
with PBI for patients with DRF encourages the use of the
injured hand in daily activities, improves satisfaction, and
reduces fear and anxiety regarding pain. Therefore, the
ADOC-Hmay be a clinically useful tool for facilitating OBI

Figure 3. Longitudinal changes in outcome measures at baseline and week 4 and week 8 after surgery with respect to the group. (a) PCS
helplessness, (b) HADS, (c) DASH. PBI = physical function-based interventions; ADOC-H = aid for decision-making in occupation
choice for hand; PCS = pain catastrophizing scale; HADS = Hospital Anxiety and Depression Scale; DASH = disabilities of the arm,
shoulder, and hand. Bonferroni test; *significant difference between groups (p < .05); **significant difference between groups (p < .001).
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in patients with DRF. The overall findings emphasize the
need for properly conducted assessor-blinded randomized
controlled trials in the future.
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