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ABSTRACT

In recent years, the increasing number of patients with upper limb musculoskeletal disorders seeking timely, 
intensive, prolonged and task oriented hospital- and home- based physical rehabilitation, and the decreasing 
numbers of trained therapist to provide the needed care, have left a palpable gab. These have resulted in several 
preventable deformities with associated complications leading to social and economic burdens. Although the 
introduction of some robotic devices has addressed some of these concerns, the shortfalls from the use of 
these devices limit their effectiveness. The newly introduced hand rehabilitation board (Dominic’s Board) was 
prospectively evaluated in 82 patients with ULMDs of different etiologies to assess its therapeutic effi cacy in 
rehabilitation of ULMDs. Additive, but complementary effect was observed when used along with conventional 
hospital-based therapy and at home, suggesting the effectiveness of this device in preventing or ameliorating 
the complications associated with ULMDs.
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INTRODUCTION 

Upper limb musculoskeletal disorders (ULMDs) are disorders affecting muscles, 
bones, tendons, nerves and blood vessels of the neck, shoulders, elbows, arms and hands 
[1]. They are common and debilitating and are associated with functional impairment 
including interference with daily activities such as eating, dressing, washing clothes, 
difϐiculty shopping and carrying a shopping bag as well as difϐiculty with hobbies. There 
are growing numbers of patients with ULMDs leading to varying prevalence across 
different populations. However, the prevalence ranges from 58% to 81% [2,3] and 
may be inϐluenced by the socio-demographic characteristics of the study participants 
and other covariates. Due to the high prevalence and associated disabilities, ULMDs 
frequently lead to higher health care use with many patients presenting in the primary 
care centers and rheumatology clinics [4]. Because these deformities limit patients’ 
upper limb functionality, and hence independence, they are always in dire need for 
assistant both at the rehabilitation centers and at home. Also, since the restoration of 
upper limb functionality depends signiϐicantly on the onset, duration, intensity and 
task orientation of the training [5], home based physical therapy/care has become a 
signiϐicant component of physical rehabilitation of patients with ULMDs. However, the 
increasing demand for home base physical therapy/care is despite the unavailability 
of enough trained therapist and care givers to provide this very important component 
of rehabilitation therapy and care. Trained physiotherapists are few, and are hardly 
available for effective rehabilitation of the patients following injuries of any kind. Their 
scarcity makes it difϐicult to give enough time for the rehabilitation of patients with 
these deformities.
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Accordingly, [3,5] acknowledged that the existing shortage of trained therapist 
and caregivers for home-based care is expected to increase and become serious 
problem. Given the lack of man power to effect prompt, prolonged, intense and 
effective physical rehabilitation at health facilities and the associated boredom that 
accompanies repetitive movement especially on the part of the therapist, it becomes 
a great necessity to produce devices that can help patients to perform these repetitive 
movements unassisted especially at home, and when in isolation. These devices can 
help provide continuous and intense physical rehabilitation at home since hospital 
based rehabilitation time is getting shorter and shorter due to economic reasons 
Maciejasz who cited Richards et al. [6].

The hand rehabilitation board is a novel piece of device that allows the patient to 
independently carry out repetitive exercises over many hours, days and for a long 
period of time. This device makes it possible for patients to move the upper limb in 
all directions at home without supervision and/ or assistance. Evidence has however 
shown that a greater dose of an intervention is better than a lesser dose of intervention 
[2]. Although several devices have been used attempting to achieve similar purpose, 
only few of them have actually reached the targeted population [5]. Also, the outcome 
of those already in use is not as positive as expected Maciejasz who cited Patton et al. 
[7], due to several associated shortfalls from their uses.

Furthermore, their availability is greatly limited in developing countries and in 
particular poor communities with limited access to and usage of health facilities and 
where a great number of these patients reside [3]. Given these, there is still a signiϐicant 
need to improve efϐiciency and reduce cost of home-based devices for therapy [5]. It 
was in the light of this that the hand rehabilitation board was conceived in an attempt 
to bridge the gap between the scarcities of trained physiotherapist, short falls from 
the use of some robotic devices and the multitude of patients who earnestly need 
physical rehabilitation especially the upper limb rehabilitation. Often patients who 
are dissatisϐied with their current treatments will discontinue shortly after and seek 
alternative/complementary treatments [5].

MATERIALS AND METHODS
Selection and grouping of subjects

This study was conducted in a physical rehabilitation center in Uyo metropolis, 
Southern Nigeria between the months of March and October 2016, Eighty-two patients 
(48 males and 34 females) with various forms of upper limb injuries/disorders 
were prospectively studied to assess the therapeutic efϐicacy of Dominic’s physical 
rehabilitation board in restoring their upper limb functionality. They were selected from 
patients with ULMDs who had their conventional treatments including immobilization 
for at least two weeks, and also stroke patients with stable blood pressure. These 
patients were subdivided into 3 groups; those undergoing conventional treatment 
(soft tissue manipulation, ϐinger steps, proprioceptive neuro-muscular facilitation, 
infrared radiation therapy, and exercise) (group1), those on conventional treatment 
who also used Dominic’s physical rehabilitation board for at least one hour or as they 
can tolerate during visit to the rehabilitation center (group 2), and those who were 
on conventional treatment plus use of Dominic’s Board on visiting the rehabilitation 
center and at home (group 3). The treatment lasted for three months. The socio-
demographic characteristics of the study participants were assessed using standard 
instruments.

MATERIALS 
Instruments of measurement 

• Dominic’s Physical Rehabilitation Board

• Goniometer for measuring angle of extension of joints. The Goniometric 
measurement was done before the commencement of the study and at the end 
of three months.
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• A semi-structured, self-administered questionnaire on socio-demographic 
characteristics of participants and causes of ULMDS.

METHODS 

• The wooden square comfortably kept on a normal height table.

• The four poles are ϐixed on each of the four wooden blocks and locked into 
positions.

• The eighteen circular wooden plates are stacked on one of the four wooden 
poles.

• With the device ready for use, a comfortable chair with back support is kept by 
the table on which the patient sits and commences the exercise.

Mechanism of action 

The movement of the wooden plates from one pole into the other and round the 
four poles on the square wooden plate brings about all the desired movements in the 
upper limb. The square wooden plate is placed such that the poles are oriented right 
(a), left (b), distally (c) and proximally (d).

Assessment measures

The efϐicacy of Dominic’s physical rehabilitation board was evaluated on 82 patients 
with various forms of ULMDs, after obtaining duly informed consent. For each of the 3 
groups of patients, the hand functionality and mobility were assessed before and after 
the use of the rehabilitation board. However, patients in all groups were administered 
the same conventional treatment (e.g., infrared radiation and chemotherapy).

STATISTICAL ANALYSIS
Data obtained were analyzed using frequencies, percentages, means, standard 

error of mean (SEM), paired t-test, analysis of variance (ANOVA) (one-way) followed 
by Duncan’s test. Frequencies and percentages were used to analyze demographic 
characteristics of the participants and distribution of the causes of deformity among 
the subjects. The magnitudes of arm extension between groups were computed and 
results were expressed as mean ± SEM.

Signiϐicant differences in the degree of arm extension were tested using one-way 
ANOVA followed by Duncan’s test. Statistical signiϐicance was established at 5% 
(p<0.05). Data were analyzed using the Statistical Package for Social Science version 
20.0 (SPSS). Furthermore, differences in magnitude of arm extension before and after 
treatment with Dominic’s Board, in relation to groups and causes of deformity was 
assessed using paired t-test. 

RESULTS
The socio-demographic characteristics of the study subjects showed that a greater 

number of them were males (58.5%) with ages between 31 and 40 years (35.3%), 
employed (63.4%), physically active (75.6%), single (59.8%) and with secondary 
school level of education (46.3%) (Table 1).

Table 2 shows the common causes of ULMDs, frequency of ULMDs and the 
recovery rate after conventional treatment and rehabilitation with Dominic’s physical 
rehabilitation board at physical rehabilitation center and at home. The major causes of 
ULMDs in descending order are road trafϐic accident (23 subjects), industrial accident 
(17 subjects), stroke (12 subjects), sport injuries (10 subjects), arthritis (8 subjects) 
traumatic injuries other than RTA (6 subjects), and cerebral palsy (5 subjects). The 
highest rate of recovery was achieved by participants with ULMDs due to unknown 
etiology (100%), followed by sport injuries (90%), traumatic injuries other than 
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RTA (83.3%), stroke (83%), cerebral palsy (80%), RTA (78.3%), arthritis (75%), and 
industrial accident (70.6%). 

Participants in group 3 who were managed with conventional therapy and 
Dominic’s physical rehabilitation board at the physical rehabilitation center and at 
home achieved the highest degree of arm mobility and functionality than those in 
groups 1 and 2. In a similar manner, those in group 2 achieved a higher degree of arm 
mobility and functionality than those in group 1 (Table 3 and 4, and ϐigure 1). 

Table 1: socio-demographic characteristics of study participants.

Variables Number (%)

Sex
Male

Female
48 (58.5)
34 (14.5)

Age
< 18

18-30
31-40
41-50
>50

14 (17)
16 (19.5)
29 (35.3)
11 (13.4)
12 (14.6)

Employment status
Employed

Unemployed
52 (63.4)
30 (36.6)

Physical activity status
Active

Inactive
62 (75.6)
20 (24.4)

Marital status
Single

Married
49 (59.85)
33 (40.2)

Educational qualifi cation
Primary education

Secondary
Tertiary

26 (31.7)
35 (46.3)
18 (22.0)

Table 2: causes and frequencies of ULMDs.

S/N Causes of deformity Frequency Recovery rates

1 Road traffi c accident (RTA) 23 18 (78.3%)

2 Sport injury 10 9 (90%)

3 Traumatic injuries other than RTA 6 5 (83.3%)

4 Industrial accident 17 12 (70.6%)

5 Cerebral palsy 5 4 (80%)

6 Osteoarthritis 8 6 (75%)

7 Cerebrovascular accident (stroke) 12 10 (83.3%)

8 Idiopathic 1 1 (100%)

Table 3: extension of the arm between groups in relation to causes of ULMDs.

Treatment Groups Cause of upper limb 
musculoskeletal disorders

Before treatment 
with Dominic’s Board

After treatment with 
Dominic’s Board P-value 

Conventional treatment only 
(G1)

Stroke 28.71 ± 8.87 54.14 ± 12.38 0.002
Traumatic injury 14.17 ± 3.19 86.00 ± 15.04 0.002

Conventional treatment and 
Dominic’s Board at the cener 

only (G2)

Stroke 19.33 ± 5.90 96.83 ± 15.69 0.001

Traumatic injury 11.33 ± 1.41 114.67 ± 7.26 0.000

Conventional treatment and 
Dominic’s Board at the center & 

at home (G3) 

Traumatic and
Stroke related 

injuries 30.67 ± 12.16 156.67 ± 13.98 0.000

Table 4: gain in arm extension between groups.
Groups Mean ± SEM

1 46.85 ± 8.86a

2 90.42 ± 7.13b

3 26.00 ± 11.70c

Different superscript means signifi cantly different at 5% (p<0.05).
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Figure 1: Differences in arm extension between groups.

DISCUSSION

Findings of the present study suggest the effectiveness of Dominic’s physical 
rehabilitation board in restoring upper limb functionality in patients with ULMDs 
regardless of the etiology. The results further conϐirmed the hypothesis that a higher 
dose of an intervention (measured by duration and frequency) is therapeutically more 
effective than a lower dose of an intervention.

Accordingly, participants who received conventional treatments and also used 
Dominic’s physical rehabilitation board at the physical therapy center and at home 
(group 3) recorded the highest recovery rate of upper limb functionality (measured 
by ability to wash the hand, bath one’s self, eat independently, write, wash simple 
clothing, ϐlip affected ϐingers, drink, dress one’s self, pronate and supinate the affected 
hand). Also, improvements in multidirectional upper limb mobility (measured by angle 
of extension, ϐlexion, pronation, supination, abduction and adduction) were more in 
participants in group 3 than 2, and better in group 2 than group 1.

The special features/components of Dominic’s physical rehabilitation board such 
as the four wooden blocks with poles, eighteen pieces of circular wooden plates are 
accurately positioned to enhance virtually all forms of movements of the upper limb 
including extension, ϐlexion, abduction, adduction, pronation supination and retraction. 
Interestingly, these movements occur in virtually all the joints of the upper limb 
(shoulder, elbow, wrist, phalangeal and interphalangeal joints) and in all directions as 
shown the ϐigures 2 to 13. By moving the circular wooden plates from one pole to the 
other and round the four poles on the square wooden plate, all the above mentioned 
desired movements of the upper limb are achieved. These circular wooden plates are 
placed such that the poles are oriented left, right, proximally and distally.

Dominic’s physical rehabilitation board was specially designed to address some of 
the short falls from previous similar devices including inability to target the subject 
group [5], therapeutic ineffectiveness [7], high cost of home-base therapy [5]. Also, 
some of the previous devices selectively impact on certain joints, and has unidirectional 
oriented movement, whereas Dominic’s board has multiple joints involvement, and 
enhances movement in multiple directions. 

Dominic’s board unlike others is not powered and not ϐixed and hence can be 
moved from one point to the other. It provides the patients the opportunity to engage 
in intense, repetitive, and coordinated movements with prompt onset, and prolonged 
duration. This device is simple, economical, affordable, and targets the subjects group. It 
can be used to provide task oriented therapy to ULMDs of different etiologies including 
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Figure 2: A square board measuring 16 by16 inches in length and width with 4 wooden blocks placed on each of the 
four sides. Each of the four wooden blocks has a hole in the upper one third that bears a wooden pole. Each of the 
wooden blocks is inclined at 600 to the fl oor of the wooden square.

Figure 3: Four wooden poles, each having a length of 18 inches and a base of 3 inches that normally fi t into the hole 
on the wooden block.

Figure 4: Eighteen pieces of circular wooden plates, ranging from 1.5 inches to 7.0 inches in diameter with a 
thickness of 0.5 inch.

Figure 5: In a sitting position, the left upper limb moves into adduction by moving the wooden circular plates to the 
right pole (a).
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Figure 6: The left upper limb moves into abduction by moving the wooden circular plates to the left wooden pole (b).

Figure 7: The right upper limb moves into extension by moving the wooden circular plates to the distal wooden 
pole (c).

Figure 8: The right upper limb moves into retraction as well as elbow fl exion by moving the wooden circular plates 
to the proximal pole (d).

Figure 9: The inter-phalangeal joints go into fl exion.
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Figure 10: The inter-phalangeal joints go into extension.

Figure 11: A complete Dominic’s Physical Rehabilitation Board consisting of a wooden square board measuring 16 
by 16 inches on the sides and 0.5 inch in thickness.

Figure 12: A Cerebral Palsy child in a Rehabilitation class using Dominic’s Board.

Figure 13: A Child with left Shoulder injury using Dominic’s Physical Rehabilitation Board during her rehabilitation 
phase.
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arthritis, sport injury, post arthroscopic surgery of wrist, elbow and shoulder, carpal 
tunnel syndrome, cubital tunnel syndrome, radial tunnel syndrome, crush injuries, 
tendinitis, dupuytren’s contracture, post ϐlexor of extensor tendon repair, fractures 
involving the upper limb, post peripheral neuropathies, complex regional nerve 
syndrome, re-plantation, tendon transfers and lateral and medial epicondylitis. 

It is less expensive and can be acquired for personal use at home, and is made 
of material that can be obtained locally. Because it is safe and can easily be handled 
it doesn’t require the continuous assistance by a trained therapist, and because it 
can be used at home, its use has solved the problem of shorter duration of primary 
rehabilitation currently being experienced due to inadequate trained physiotherapist 
in physical rehabilitation centers [5]. It has unrestricted utilization since it doesn’t 
require power and special technique and no implication.

However, at variance with other similar devices Dominic’s physical rehabilitation 
board is passive and patients need to be active in order to initiate movement. 
Therefore, it is best suited for continuation of the rehabilitation, but not for initiation 
of movement. Also, its use is contraindicated in patients with psychiatric disorders. 

CONCLUSION

Indeed, the use of Dominic’s physical Rehabilitation Board in rehabilitating patients 
with ULMDS is effective regardless of the etiology of the ULMDs, and especially when 
used in combination with conventional treatments. It is simple, portable, cost effective, 
uncomplicated and patient friendly. 
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