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ABSTRACT: Hand therapists need to understand the basic sci-
ence behind the therapy they carry out and the current evidence
to make the best treatment decisions. The purpose of this article
was to review current conservative therapeutic management of pa-
tients with rheumatoid arthritis (RA) or osteoarthritis (OA) of the
hand. Treatment interventions such as orthotics, exercise, joint pro-
tection, modalities, and adaptive equipment are discussed from a
basic science and evidence-based practice perspective.

J HAND THER. 2012;25:163–72.
During the last decade, there has been significant
progress understanding the molecular pathogenesis1

and role of the immune system in the arthritic pro-
cess, resulting in new medications that have altered
the course of arthritis. The medical intervention of ar-
thritis now includes early and aggressive treatments
for greater control of inflammation and joint erosion.2

Despite these medical advances, it is important to un-
derstand that arthritis is still a chronic condition3 and
these medical advances do not permanently change
the destructive behavior of the immune system.1

Understanding the basic science and variable course
of the disease, when combined with these new med-
ications, gives insight into the cellular responses of
our hand therapy treatments.

NORMAL ARTICULAR CARTILAGE

Understanding the processes involved in osteoar-
thritis (OA) and rheumatoid arthritis (RA) involves
an understanding of the basic science of normal joint
articular cartilage. Hyaline cartilage is a specialized
connective tissue that frequently lines the joints,
although it can be found in other parts of the body.
It makes up the majority of the body’s cartilage.4

Articular cartilage is a specialized type of hyaline
cartilage and its function is to reduce friction and al-
low painless joint motion through load distribution.5

Articular cartilage is made up of chondrocytes em-
bedded in an extracellular matrix.4 This matrix is
made up of proteoglycans, type II collagen, other pro-
teins, andwater.4 Proteoglycans provide compressive
strength to the cartilage, collagen provides tensile
strength and shape, and chondrocytes maintain
a necessary balance between the degradation and
synthesis of the extracellular matrix.6,7 It is the
unique composition of the matrix that allows articu-
lar cartilage to withstand compressive forces.
Within thematrix, the collagen fibers form a network.
The proteoglycans are bound within this collagen
network and because they are hydrophilic, they at-
tract water into the matrix, forming a firm gel-like
matrix. The water is also essential for joint lubrication
and cartilage nutrition.4 Additionally; joint motion
plays an important role in cartilage health by diffus-
ing nutrients in and around the joint cavity. This dif-
fusion is important as cartilage is avascular and lacks
nerve supply.5 Progressive loss of articular cartilage
occurs in arthritis due to degradation of the matrix,
either from a fiber or a protein perspective. This deg-
radation creates an inability of the cartilage to effec-
tively withstand compressive forces.6
OSTEOARTHRITIS

The Osteoarthritic Process

Osteoarthritis is a group of conditions associated
with a defective integrity of the articular cartilage and
changes in the underlying bone.6 OA can be erosive
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or nonerosive, with erosive OA having a more abrupt
onset and evidence of subchondral bone erosions on
radiographs.6 Changes in articular cartilage and sub-
chondral bone result from the chondrocytes failing to
maintain a necessary balance of the extracellular
matrix. The cause of this cartilage destruction is still
unknown, although there is speculation that it is
from both chemical and mechanical factors.8e10

Complex biomechanical factors appear to activate
the chondrocytes to produce degradative enzymes.4,5

Degradation then corresponds to failure of the articu-
lar cartilage to act as a shock absorber resulting in
progression of the disease. Mechanical factors such
as abnormal loading of the joint from trauma, heavy
labor, joint instability, and obesity can increase the
risk of OA.6 Aging is also a risk factor, as aging carti-
lage contains less water and fewer chondrocytes, de-
creasing the capacity of the cells to restore and
maintain the cartilage.10 OA is usually classified as
primarywhen there is no obvious predisposing cause
and secondary when there is a predisposing cause
such as a previous trauma.8

OA of the Hand

OA of the hand occurs more frequently in women
older than 50 years and is almost mutually exclusive
with osteoporosis, meaning that individuals more
commonly have one or the other but less often
both.11,12 The joints of the hand most commonly
affected are the distal interphalangeal (DIP) joints
(35%) and the carpometacarpal (CMC) joint of the
thumb (21%).9,11,13,14 In addition, 50% of patients
with DIP involvement also have proximal interpha-
langeal (PIP) joint involvement.15 Nodules that occur
with OA at the PIP joint are called Bouchard’s nodes
and at the DIP joint are called Heberden’s nodes.10

Deformities as a result of this arthritic process include
a mallet finger deformity at the DIP joint and lateral
deviation or boutonni�eredeformities at thePIP joint.13
RHEUMATOID ARTHRITIS

The Rheumatoid Arthritic Process

Rheumatoid arthritis is an inflammatory, systemic,
autoimmune disorder.15 The inflammatory process as-
sociated with RAmanifests itself primarily in the syn-
ovial tissue.16 The synovial hyperplasia develops from
synovial outgrowths or synovial villi, which are made
upof lymphocytes,macrophages, synovial lining cells,
and blood vessels.16 Joint destruction occurs when the
synovial pannus expresses enzymes allowing cartilage
penetration, cartilage damage, and joint erosion.17

Despite the fact that the amount of synovial fluid in-
creases in RA, the fluid looses viscosity reducing joint
lubrication and allowing further cartilage damage.16
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Rheumatoid Arthritis of the Hand

Rheumatoid arthritis is evident worldwide with
prevalence rates at approximately 1% and varying
among ethnic groups.18,19 RA typically affects the
joints symmetrically20 and hand involvement most
commonly includes the metacarpophalangeal (MP),
PIP, thumb, and wrist joints.17 Early symptoms in-
clude morning stiffness lasting more than an hour
and fusiformswellingof thePIP joints.20 Flexor tendon
tenosynovitis can reducedigitmotion, strength, and in
some cases result in trigger finger if nodular thicken-
ing occurs.17 Deformities of the hand includeMP joint
ulnar deviation with palmar subluxation and radial
deviation of the metacarpals or the zigzag defor-
mity.17,20 Other deformities include PIP swan neck
and/or boutonniere deformities,17,20 and a variety of
thumb deformities.21 Rheumatoid nodules commonly
occur over pressure areas in the elbows and digits.17,20
CLINICAL IMPLICATIONS AND
CONSERVATIVE INTERVENTIONS

Orthoses (Splints)

Orthoses for OA and RA are frequently used to
decreasepain,minimizedeformities, decrease inflam-
mation, decrease stress to the joints, provide support
for increased function, and assist with joint stabil-
ity.22,23 Providing stability to weakened joint struc-
tures with an orthosis can assist in reducing joint
imbalance by promoting proper joint alignment.

Link with Basic Science

Wearing an orthosis during periods of acute in-
flammation is designed to reduce joint friction and
prevent excessive joint loading by reducing joint
motion. Although critics of immobilization report
that maintenance of normal tissues require move-
ment, excessive mobilization of unstable arthritic
joints can promote further instability.24 Although im-
mobilization with rigid surgical external fixation
found decreased cartilage water content, less rigid
immobilization allowing a small degree of motion
(such as the type applied by a cast or an orthosis)
demonstrated less cartilage damage and better joint
recovery.25 This research may provide some support
for the use of orthoses in cartilage protection espe-
cially when an orthosis repositions and aligns the
joint appropriately. Several studies have reported
that an orthosis decreases pain and increases function
during daily activities in patients with arthritis.26e31

Orthoses and OA

One of the most common thumb deformities in OA
(which is also seen in RA) is a swan neck deformity. It



is often characterized at the CMC joint by metacarpal
adduction and subluxation from the trapezium,
MP joint hyperextension, and interphalangeal joint
flexion.21 Designing and fabricating a thumb orthosis
for the OA CMC joint requires careful positioning
during fabrication to immobilize the CMC joint ap-
propriately. A gentle correction of a swan neck defor-
mity places the thumb in metacarpal abduction,
aligns the metacarpal on the trapezium, flexes the
MP joint, and extends the IP joint.23 Stabilizing the
CMC joint with an appropriate orthosis can decrease
pain and increase function27e32 in patients that are
passively correctable. Fabricating the orthotic in the
patient’s resting position without properly placing
the passively correctable joint in metacarpal trapezial
alignment may fail to meet the goal of decreasing
pain with pinching activities. If the joint is not pas-
sively correctable it is important not to force it into
position as this may increase symptoms.

Although there are many types of orthoses that
stabilize the thumb CMC joint, orthoses preferred by
patients include a hand-based thumb orthosis and
a short flexible neoprene orthosis.28,29 Night CMC
orthoseswere found to decrease pain and disability af-
ter 12monthsofwear30 andwere also found tobe effec-
tive in reducing the need or desire for surgery after
seven months of wear.33 In their systematic review,
Valdes and Marik27 found that orthosis provision had
a positive impact ondecreasing handpain and increas-
ing hand strength and function in patients with OA.

Fewer studies have been completed in regard to
orthoses for the interphalangeal joints. One study
demonstrated decreased DIP joint pain with thin and
relatively elastic daytime orthoses.34 PIP joint ortho-
ses are commonly used with OA to decrease lateral
PIP deviation and PIP extension lags in developing
boutonniere deformities.23 Additional research is
needed to examine the efficacy of splinting for OA
in the PIP and DIP joints.

Orthoses and RA

Using an orthosis to decrease pain and increase
function for patients with RA is common practice in
the clinic; however, more research is necessary to
validate the benefits of orthoses for this patient pop-
ulation.35,36 After a review of the literature, Steultjens
et al.31 reported that ‘‘Orthosis can decrease pain and
improve the strength of one’s grip, but itmaydecrease
handmovement.’’When looking at wrist orthoses an-
other review reported insufficient evidence to make
firm conclusions about the effectiveness of working
wrist orthoses in decreasing pain or increasing func-
tion, although patients who wore wrist and resting
hand orthoses preferred to use them.35 Another study
compared groups of RA patients wearing soft and
hard night resting orthoses and found that although
patients preferred the padded orthosis, both groups
had decreased pain.37 Studies that looked at orthoses
for swan neck deformities at the PIP joint, reported
greater acceptance and tolerance with prefabricated
orthoses38 then custom-made orthoses, and also re-
ported that Silver Ring Splints (orthoses) improved
dexterity in selected patients with RA.39

Properly fitting an orthosis can be challenging with
RA deformities. It is important when fitting the RA
hand with MP ulnar deviation to consider the posi-
tion of the metacarpals, which are often in radial
deviation. Aligning the MP joints in an antiulnar
deviation position can aggravate the CMC joints
adding to their radial deviation deformity. The or-
thosis should be designed to address all of the issues
involved in the zigzag deformity.23

Joint Protection

The purpose of initiating joint protection principles
early in the OA and RA disease process is to decrease
joint stress and damage through altered work
methods and to educate patients on proper joint
alignment and the use of adaptive equipment.40,41

Common general joint protection principles for both
OA and RA are categorized by themes in Figure 1.
For more complete information on specific principles
and techniques as applied to specific deformities, the
reader is referred to works by Cordery,40 Cordery and
Rocchi,41 and Melvin and Ferrel.42

Link with Basic Science

Joint protection and energy conservation tie in with
basic science by understanding the process that
occurs at the joint cartilage when joints are under
prolonged stress. In OA, even small traumatic forces
to the joint cartilage during activities of daily living
(ADLs) can lead to bone bruises and damage to the
articular cartilage.16 The cartilage in OA is weaker
and has less energy dissipation than normal cartilage
causing more force transfer to the adjacent bone. Use
of joints with incongruous articular surfaces, mis-
alignment, or instability, may further the degenera-
tive joint disease.43

In RA, joint damage occurs when cartilage and
bone are invaded by the synovial pannus.17 Damage
to the cartilage begins with inflammation and the re-
lease of metalloproteinases that are able to degrade
proteins in the extracellular matrix of cartilage.1

Overuse of the hand for ADLs can induce a flare of
pain, fatigue, and inflammation.44 Pain and fatigue
should be used as a guide for specific activities, dura-
tion of activities, and activity pacing.42

Joint Protection and OA

There is a moderate evidence to support joint
protection education and adaptive equipment for
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FIGURE 1. The purpose of initiating joint protection principles early in the disease process is in the hope of decreasing
joint stress and damage. The principles themselves were first developed by Cordery (1965).40 This is an overview and the-
matic categorization of general joint protection principles for rheumatoid arthritis (RA) and osteoarthritis (OA).40e42,46,48

Several studies support the effectiveness of joint protection programs in decreasing pain and increasing activity of
daily living (ADL) function.30,40,41,45e48 Adapted from Cordery,40 Melvin (1989), Meenan et al. (1992), and
Hammond et al. (2001).
increased hand function and pain reduction in pa-
tients with OA.27 The European League Against
Rheumatism45 in their systematic reviewstate that ed-
ucation concerning joint protection with an exercise
regimen is recommended for all patients with hand
OA. Joint protection for OA should also take into ac-
count the specific deformity or potential deformity,
which may include instability of the CMC joint and
the deformities of the involved interphalangeal
joints.23 Because excessive pinching during ADLs im-
part large forces to the thumb CMC joint, educating
patients in decreasing pressure to the thumb CMC
joint is important.
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Joint Protection and RA

A systematic review found joint protection educa-
tion beneficial for patients with RA.36 A randomized
controlled trial of patients with early RA demon-
strated that eight hours of instruction in joint protec-
tion decreased pain, morning stiffness, and doctor
visits, as well as improved grip strength, self-
efficacy, and maintained function.46 Educationale
behavioral joint protectionprograms that involve skill
practice, goal setting, and home programs were more
effective than short instruction and/or information
booklets as demonstrated by fewer deformities, less



morning stiffness, improved ADLs scores, and joint
protection adherence.47 Additionally, a small study
sample (n¼ 28) demonstrated that instruction in en-
ergy conservation with cognitiveebehavioral strate-
gies decreased pain and fatigue and increased
physical activity.48

Joint protection principles for RA should address
the specific deformity or potential deformity. For
example joint protection for a patient with a tendency
to develop a swan neck deformity should avoid
activities that place the PIP joints in full extension
such as holding a book. In contrast, if the patient has a
tendency toward a boutonni�ere deformity, PIP flex-
ion activities such as using a hook grasp to carry a bag
should be discouraged. Patients with MP joint ulnar
deviation tendencies should be aware of activities
that place ulnar deviating forces on the MP joints and
use alternative grasping techniques.

Exercise

Individuals with RA and OA can have decreased
muscle strength, decreased range of motion (ROM),
increased fatigue, and decreased endurance as a
result of pain and inflammation.49 Therapeutic exer-
cise programs for individuals with RA and OA
must take into account the arthritic process including
the amount of inflammation, joint stability, and mus-
cle atrophy.50 A systematic review found support for
aerobic and strengthening exercises three times a
week for 30e60 minutes in patients with RA to im-
prove both muscle function and fitness.51 One study
reported that general overall body conditioning was
found to decrease pain.52 Low-impact activities
such as swimming, walking, and bicycling are pre-
ferred to high-impact activities that may contribute
to exacerbations and joint inflammation in patients
with either OA or RA.49

Link with Basic Science

Joint mobility bathes the avascular articular carti-
lage with synovial fluid providing necessary nutri-
ents to the jointmatrix.42,53 In regard to overall health,
one study found that older adults who exercised reg-
ularly demonstrated a 32% reduction in functional de-
cline.54 Unfortunately, the mechanisms by which
exercise reduces pain and joint effusion are still un-
clear.51 The hand presents special exercise challenges
to ensure that the exercise does not stress or promote
the progression of potential deformities. Excessive
loading of the cartilage may cause further damage to
the articular cartilage and subchondral bone resulting
in pain.54 Although joint motion from exercise
provides lubrication and diffusion of nutrients to the
articular cartilage, further research is needed regard-
ing the benefits of specific hand exercises especially
in the presence of developing deformities.
Exercise and OA

There is moderate evidence to support hand exer-
cises in OA for increasing grip strength, improving
function, improving range of motion, and pain reduc-
tion.27 It is important to note that exercise programs
should be pain free. Combining joint protection and
pain-free hand home exercises were found to be an ef-
fective means to increase hand function, as measured
by grip strength and self-reported global functioning
in persons with hand OA.55 Exercise programs that
use active ROMas opposed to pinch strengthening27,56

were found to be more effective and one study that
used resistive pinch strengthening resulted in some
of the participants leaving the study due to increased
hand symptoms.57 In their discussion, the authors re-
ported that the hand exercises were possibly overly
ambitious. In terms of overall body conditioning, it
has been reported that overall body strength training
(including grip strengthening) resulted in decreased
pain and increased static and dynamic grip strength.58

Low-impact general conditioning increased the aero-
bic capacity and decreased depression and anxiety in
patients with arthritis.59

Exercise and RA

The evidence is mixed regarding general exercises
and hand exercises for RA.36,60,61 A systematic review
reported that there was not strong research evidence
for or against hand exercises in the treatment of per-
sons with RA.61 The reviewed studies did not specify
if the hand exercises included active range of motion
or strengthening. As with OA painful strengthening
should be avoided following the principles of joint
protection. Strenuous exercise may increase intra-
articular pressures contributing to joint pain.49

Although there is insufficient evidence to support
the effectiveness of specific exercises for patients
with RA,60 generalized conditioning for the patient
with RAhas been found to improve stamina andmus-
cle strength and is recommended as routine practice
in patients with RA.62 One study found that low-
impact general conditioning using walking or
aquatics increased endurance and aerobic capacity
inpatientswithRA.59Clinically, thepsychosocial ben-
efits of group exercise in a warm pool, tai chi, and
other pain-free exercise programs have been reported
by patients to this author to be very beneficial.23

Adaptive Equipment

Adaptive equipment and adaptive techniques are
often recommended by therapists to reduce the
amount of force or stress to the joints through larger
handles, tools that encourage joint alignment and
tools that promote leverage. It is important to con-
sider the socioeconomic needs and the client ‘‘buy in’’
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as the therapist makes these suggestions.47 If the cli-
ent is unable to afford the equipment or is unwilling
to use the equipment, it will not be implemented.
Adaptive equipment is one method that can be help-
ful in implementing joint protection principles.

Link with Basic Science

As the hand with OA or RA grasps or pinches an
object, forces are transferred to the joints, which can
contribute to joint instability.63 However, as handle
diameter increases, reduced digit force on a tool is
needed. Basic science in tool design has developed
in the engineering fields to accurately measure these
forces. It is reported that in normal hands, the most
comfortable handle is 19.7% of the user’s hand
length,64 and that the ideal tool handle design is a cyl-
inder with a 33-mm diameter.65 It has also been deter-
mined that to decrease the maximum push pull force
on a tool, a cylindrical handle must be parallel to the
push/pull direction.66 Finally, it is reported that
a handle design that reduces wrist ulnar deviation re-
quires the least amount of grip force.67 Further stud-
ies are needed related to specific adaptive equipment
used in OA and RA to determine the amount of force
reduction provided by this equipment and how those
specific tools protect joints.

Adaptive Equipment and OA

A systematic review found moderate evidence to
support combining joint protection with adaptive
device provision for increased hand function and
pain reduction.27 Adaptive equipment used in one
study included enlarged writing grips, Dycem�, an
angled knife, a book holder, and other equipment
based on individual daily activities.56 Improvements
were noted in grip strength and global hand function.
This study did not look at the effects of adaptive
equipment alone without education or exercise56

and further research is needed.

Adaptive Equipment and RA

Although adaptive equipment is widely used,
there is limited evidence as to its effectiveness for
individuals with RA.36,68 One study evaluated the
use of assistive devices in 53 women with RA. They
found that after a 13-week course on joint protection,
91% of the assistive devices were still being used at
follow-up and that 95% of the tools were in the
kitchen area. Pain significantly decreasedwhen using
specific tools, a wrist orthosis, and with adaptive
techniques such as using two hands instead of one.69

Modalities

Modalities havea longhistoryof use in the treatment
of arthritis. Many patients with RA and OA report
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beginning their day with a warm shower or bath as
increased tissue temperatures result in temporary
neuromuscular effects that decrease pain and muscle
tension.70 Research continues to add to the body of
knowledge concerning heat and other modalities for
RA andOA including nonthermal ultrasound, electro-
therapy, cryotherapy, and low-level laser therapy.

Link with Basic Science

Modalities are used in the treatment of OA and RA
to decrease inflammation, pain, and joint stiffness.
The basic science behind each modality assists the
hand therapist in selecting and applying the appro-
priate treatment. A complete review of the basic
science of each modality is beyond the scope of this
article but general concepts are described.

Cold modalities cause vasoconstriction, which re-
duces the chemical mediators associated with inflam-
mation.70e73 This vasoconstriction results from
stimulation of the smooth muscles of the blood ves-
sels and decreased production and release of vasodi-
lator mediators (histamine and prostaglandin).72,73

Cold also has an analgesic effect on nerves and nerve
endings by counter irritation, and decreases nerve
conduction velocities of both sensory and motor
nerves.70e73

Heat modalities use various mechanisms to trans-
fer heat. These mechanisms include conduction (hot
pack and paraffin baths), convection (whirlpool and
fluidotherapy), and conversion (continuous ultra-
sound). Heat has been found to increase blood flow
through vasodilation, capillary permeability, muscle
contraction velocity, nerve conduction, rate of cell
metabolism, and collagen extensibility.62,74,75 It has
also been found to increase inflammation through
the release of chemical mediators such as histamine
and prostaglandin.72,74,75 However, despite this fact,
heat has been found to typically decrease pain in
patients with OA and RA.27,76

Nonthermal ultrasound increases cellular perme-
ability including the movement of histamine, which
can facilitate the resolution of the inflammatory
phase of healing.77 Watson78 reported that the non-
thermal effects of ultrasound are more effective
compared with its thermal effects. Pulsed ultra-
sound has been found to have a greater effect on
membrane permeability than continuous ultra-
sound.79 During the inflammatory phase, nonther-
mal ultrasound has a stimulating effect on the
mast cells. This increases degranulation of the
mast cells releasing arachidonic acid a precursor
for the synthesis of prostaglandins and leukotreine,
which act as inflammatory mediators.80 Other non-
thermal effects include increased intracellular cal-
cium, increased macrophage responsiveness, and
an increased rate of protein synthesis during fibro-
plasia.71,80 These nonthermal effects have also



been attributed to acoustic streaming and cavitation
that occurs during pulsed ultrasound.72 Acoustic
streaming, improved cell membrane permeability,
and the other nonthermal effects provided by
pulsed ultrasound may contribute to the movement
of intercellular fluids, possibly resulting in the re-
duction of joint swelling, pain, and stiffness that is
evident in arthritis.

There are a variety of electrical modalities available
to the hand therapist. Bracciano71 explains that at the
cellular level electrical stimulation can excite a nerve
cell increasing cell permeability. This allows an influx
of sodium ions changing the cell from negative to pos-
itive resulting in an action potential. Once the action
potential is reached, it propagates along the nerve
membrane in both directions away from the stimula-
tion site.72 Nerve fibers are more excitable to action
potentials than muscle fibers. Decreased pain can re-
sult when the current from transcutaneous electrical
nerve stimulation (TENS) stimulates large primary
sensory afferents that may block the primary nocicep-
tive fibers or release chemical endorphins.71,72

Low-level laser therapy produces photochemical
reactions within cells with a single wavelength light
(photon) that is concentrated, monochromatic, and
coherent.81 This photochemical reaction involves cel-
lular absorption of the photon activating enzymes at
the cellular level.71

Modalities and OA

A systematic review by Zhang et al.45 examined the
benefits of heat and ultrasound and found predomi-
nantly only level IV evidence (expert opinion).
According to the review by Valdes andMarik,27 there
is a weak-to-moderate level evidence supporting the
use of heatmodalities in decreasing pain and improv-
ing grip strength in patients with OA, and low-level
laser therapy was no better than the placebo.

Modalities and RA

A variety of modalities have been used for the RA
patient with unclear results.76,80,82 No significant ef-
fects have been found for hot and ice pack applica-
tions, but improved ROM, improved grip and pinch
strength, and reduced pain and stiffness were found
with paraffin wax baths.76 One review found that
pulsed ultrasound was effective in increasing grip
strength, decreasing morning stiffness, and reducing
the number of swollen and painful joints.82 TENS has
been found to help decrease pain in RA.80 Another re-
view found ‘‘silver’’-level evidence with low-level
laser therapy when used on the hand in patients
with RA resulting in decreased pain and decreased
morning stiffness.83 Although a variety of modalities
are currently being used for the RA patient, further
research is needed to support the antidotal evidence
that is reported by patients and observed by hand
therapists in the clinic.
SUMMARY

The purpose of this article was to review the
current conservative therapeutic management for
patients with OA and RA of the hand related to basic
science and evidence-based practice. Hand therapists
must have an understanding of basic science, keep
current on the developing research, seek out and
respect expert opinion, and listen to the needs of our
patients to find the best practice for our patients.
Although there are many variables in designing hand
therapy research studies for patients with RA and
OA, we must continue to meet this challenge and
contribute to the research. By recognizing what is
important and meaningful to each patient, and by
constantly reevaluating individualized responses to
treatment, we can continue to provide the best care
for patients with RA and OA of the hand.
REFERENCES

1. Klareskog L, Catrina AI, Paget S. Rheumatoid arthritis. Lancet.
2009;373:659–72.

2. Hafstrom I, Albertsson K, Boonen A, van der Heijde D,
Landewe R, Svensson B. Remission achieved after 2 years
treatment with low-dose prednisone in addition to disease-
modifying anti-rheumatic drugs in early rheumatoid arthritis
is associatedwith reduced joint destruction still present after 4
years: an open 2-year continuation study. Ann Rheum Dis.
2009;68:508–13.

3. vanTuyl LHD, Felson DT,Wells G, Smolen J, Zhang B, BoersM.
Evidence for predictive validity of remission on long-term out-
come in rheumatoid arthritis: a systematic review. Arthritis
Care Res. 2009;62:108–17.

4. Mankin HJ, Grodzinsky AJ, Buckwalter JA. Articular cartilage
and osteoarthritis. In: Einhorn TA, O’Keefe RJ, Buckwalter JA
(eds).OrthopedicBasicScience. 3rded.Rosemondt, IL:American
Academy of Orthopedic Surgeons, 2007. pp. 161–74.

5. Erggelet C, Mandelbaum BR. Principles of Cartilage Repair.
Wurzburg, Germany: Springer, 2008.

6. Roach HI. Tilley S. The pathogenesis of osteoarthritis. In: Bron-
ner F. Farach-CarsonMC (eds). Bone and Osteoarthritis: Topics
inBoneBiology. London: Springer, 2008; 4: pp 1e8. doi:10.1007/
978-1-84628-701-5_1

7. Jacobs BJ, VerbruggenG, Kaufmann RA. Proximal interphalan-
geal joint arthritis. J Hand Surg [Am]. 2010;35:2107–16.

8. Brinker MR, O’Conner DP. Basic sciences. In: Miller MD,
Brinker MR (eds). Review of Orthopedics. 3rd ed. Philadel-
phia, PA: WB Saunders, 2008. pp. 1–114.

9. Berenbaum F. Osteoarthritis: B. pathology and pathogenesis.
In: Klippel JH (ed). Primer on the Rheumatic Diseases.
13th ed. New York, NY: Springer, 2008. pp. 229–34.

10. Dieppe P. Osteoarthritis: A. clinical features. In: Klippel JH
(ed). Primer on the Rheumatic Diseases. 13th ed. New York,
NY: Springer, 2008. pp. 229–34.

11. Kalichman L, Hern�andez-Molina G. Hand osteoarthritis: an
epidemiological perspective. Semin Arthritis Rheum. 2010;
39(6):465–76.

12. Dequeker J, Aerssens J, Luyten FP. Osteoarthritis and osteopo-
rosis: clinical and research evidence of inverse relationship.
Aging Clin Exp Res. 2003;15:426–39.

13. Fumagalli M, Sarzi-Puttini P, Atzeni F. Hand osteoarthritis.
Semin Arthritis Rheum. 2005;34(6 Suppl 2):47–52.
AprileJune 2012 169

http://dx.doi.org/doi:10.1007/978-1-84628-701-5_1
http://dx.doi.org/doi:10.1007/978-1-84628-701-5_1


14. Wilder FV, Barrett JP, Farina EJ. Joint-specific prevalence of os-
teoarthritis of the hand. Osteoarthritis Cartilage. 2006;14:953–7.

15. Kaufmann MD, Logters TT, Verbruggen G, Windolof J, Goitz
RJ. Osteoarthritis of the distal interphalangeal joint. J Hand
Surg [Am]. 2010;35:2117–25.

16. Oegema TR, Lewis JL, Mikecz K, Gal I. Osteoarthritis and rheu-
matoid arthritis. In: Einhorn TA, O’Keefe RJ, Buckwalter JA
(eds). Orthopaedic Basic Science. 3rd ed. Rosemondt, IL:
American Academy of Orthopaedic Surgeons, 2007. pp.
395–413.

17. Scott DL, Kingsley GH. Inflammatory Arthritis in Clinical
Practice. London, England: Springer, 2008.

18. Lawrence RC, Felson DT, Helmick CG, et al. Estimates of the
prevalence of arthritis and other rheumatic conditions in the
United States. Part II. Arthritis Rheum. 2008;58:26–35.

19. Waldburger JM, Firestein GS. Rheumatoid arthritis: B. epide-
miology, pathology, and pathogenesis. In: Klippel JH (ed).
Primer on the Rheumatic Diseases. 13th ed. New York, NY:
Springer, 2008. pp. 122–32.

20. Tehlirian CV, Bathon JM. Rheumatoid arthritis: A. clinical and
laboratory manifestations. In: Klippel JH (ed). Primer on the
Rheumatic Diseases. 13th ed. New York, NY: Springer, 2008.
pp. 114–21.

21. Terrono AL, Nalebuff EA, Philips CA. The rheumatoid thumb.
In: Mackin EJ, Callahan AD, Skirven TM, Schneider LH, Oster-
man AL, Hunter JM (eds). Rehabilitation of the Hand and Up-
per Extremity. 5th ed. St. Louis,MO: Elsevier, 2002. pp. 1555–68.

22. Fess EE, Gettle KS, Philips CA, Janson JR. Hand and Upper
Extremity Splinting Principles and Methods. 3rd ed. St. Louis,
MO: Elsevier, 2005. pp 437e55.

23. Biese (Beasley) J. Arthritis. In: Cooper C (ed). Fundamentals of
Hand Therapy: Clinical Reasoning and Treatment Guidelines
for Common Diagnoses of the Upper Extremity. St. Louis,
MO: Elsevier, 2007. pp. 348–75.

24. Carreira CG, Jones A, Natour J. Assessment of the effectiveness
of a functional splint for osteoarthritis of the trapeziometacar-
pal joint of the dominant hand: a randomized controlled study.
J Rehabil Med. 2010;42:469–74.

25. Burroughs P, Dahners LE. The effect of enforced exercise on the
healing of ligament injuries. Am J Sports Med. 1990;18(4):
376–8.

26. Behrens F, Kraft EL, Oegema TR. Biochemical changes in artic-
ular cartilage after joint immobilization by casting or external
fixation. J Orthop Res. 1989;7:335–43.

27. Valdes K, Marik T. A systemic review of conservative interven-
tions for osteoarthritis of the hand. J Hand Ther. 2010;23:
334–49.

28. Weiss S, LaStayo PL, Mills A, Bramlet D. Splinting the degen-
erative basal joint: custom-made or prefabricated neoprene?
J Hand Ther. 2004;7:401–6.

29. Weiss S, LaStayo PL, Mills A, Bramlet D. Prospective analysis
of splinting the first carpometacarpal joint: an objective, subjec-
tive, and radiographic assessment. J Hand Ther. 2000;13:
218–26.

30. Rannou F, Dimet J, Boutron I, et al. Splint for base-of-thumb
osteoarthritis: a randomized trial. Ann Intern Med. 2009;
150(10):661–9.

31. Steultjens EEMJ, Dekker JJ, Bouter LM, Schaardenburg DD,
Kuyk MAMAH, Van den Ende ECHM. Occupational therapy
for rheumatoid arthritis. Cochrane Database Syst Rev. 2004;1:
CD003114.

32. Sillem H, Backman CL, Li LC. Comparison of two carpometa-
carpal stabilization splints for individuals with thumb osteoar-
thritis. J Hand Ther. 2011;23:216–25.

33. Berggren M, Joost-Davidson A, Lindstrand J, Nylander G,
Povlsen B. Reduction in the need for operation after conserva-
tive treatment of osteoarthritis of the first carpometacarpal
joint: a seven year prospective study. Scand J Plast Reconstr
Surg Hand Surg. 2002;35:415–7.

34. Ikeda M, Ishii T, Kobayashi Y, Mochida J, Saito I, Oka Y. Cus-
tom-made splint treatment for osteoarthritis of the distal inter-
phalangeal joints. J Hand Surg [Am]. 2010;35:589–93.
170 JOURNAL OF HAND THERAPY
35. Egan M, Brosseau L, Farmer M, et al. Splints and orthosis for
treating rheumatoid arthritis. Cochrane Database Syst Rev.
2001;4:CD004018.

36. Christie A, Jamtvedt G, ThuveDahm K, Moe RH, Haavard-
sholm EA, Birger Hagen K. Effect of nonpharmacological
and nonsurgical interventions for patients with Rheumatoid
arthritis: an overview of systematic reviews. Phys Ther. 2007;
87:1697–715.

37. Callinan NJ, Mathiowetz V. Soft versus hard resting hand
splints in RA: pain relief preference and compliance. Am J
Occup Ther. 1996;50:347–53.

38. tarScheggetM, KnippingA. A study comparing use and effects
of custom-made versus prefabricated splints for swan neck de-
formity in patients with rheumatoid arthritis. Br J Hand Ther.
2000;5(4):101–7.

39. Spicka C, Macleod C, Adams J, Metcalf C. Effect of silver ring
splint on hand dexterity and grip strength in patients with
rheumatoid arthritis: an observational pilot study. J Hand
Ther. 2009;14(2):53–7.

40. Cordery JC. Joint protection: a responsibility of the occupa-
tional therapist. Am J Occup Ther. 1965;19:285–94.

41. Cordery J, Rocchi M. Joint protection and fatigue management.
In: Melvin J, Jensen G (eds). Assessment and Management.
Rheumatologic Rehabilitation, vol. 1. Bethesda, MD: American
Occupational Therapy Association, 1998. pp. 279–322.

42. Melvin JL, Ferrel KM (eds). Adult Rheumatic Diseases, vol. 2.
Bethesda, MD: The American Occupational Therapy Associa-
tion, 2000.

43. Buckwalter JA. Osteoarthritis and articular cartilage use, dis-
use and abuse: experimental studies. J Rheumatol. 1995;43:
13–5.

44. Winfield JB. Pain management. In: Einhorn TA, O’Keefe RJ,
Buckwalter JA (eds). Orthopaedic Basic Science. 3rd ed. Rose-
mondt, IL: American Academy of Orthopaedic Surgeons, 2007.
pp. 620–7.

45. Zhang W, Doherty M, Leeb BF, et al. EULAR evidence based
recommendations for the management of hand osteoarthritis:
report of a task force of the EULAR Standing Committee for In-
ternational Clinical Studies Including Therapeutics (ESCISIT).
Ann Rheum Dis. 2007;66:377–88, Published online 2006 Oct 17.
doi:10.1136/ard.2006.062091.

46. Freeman K, Hammond A, Lincoln NB. Use of cognitive behav-
ioral arthritis education programs in newly diagnosed rheu-
matoid arthritis. Clin Rehabil. 2002;16:828–36.

47. Hammond A, Freeman K. The long term outcomes from a ran-
domized controlled trial of an educational behavioral joint pro-
tection programme for people with rheumatoid arthritis. Clin
Rehabil. 2004;18:520–8.

48. Furst GP, Gerber LH, Smith CC, Fisher S, Shulman BA. A
program for improving energy conservation behaviors in
adults with rheumatoid arthritis. Am J Occup Ther. 1987;
41:102–11.

49. Semble EL, Loeser RF, Wise CM. Therapeutic exercise for rheu-
matoid arthritis and osteoarthritis. Semin Arthritis Rheum.
1990;20(1):32–40.

50. Beardmore TD. Rehabilitation of patients with rheumatic dis-
eases. In: Klippel JH (ed). Primer on the Rheumatic Diseases.
13th ed. New York, NY: Springer, 2008. pp. 599–608.

51. Stenstrom CH, Minor MA. Evidence for the benefit of aerobic
and strengthening exercise in rheumatoid arthritis. Arthritis
Rheum. 2003;49:428–34.

52. Ettinger WH, Burns R, Messier SP, et al. A randomized control
trial comparing aerobic exercise and resistance exercise with a
health education program in older adults. J Am Med Assoc.
1997;277:25–31.

53. Buckwalter JA, Mow VC. Cartilage repair in osteoarthritis. In:
Moskowitz RW, Howell DS, Goldberg VM, Mankin HJ (eds).
Osteoarthritis: Diagnosis and Management. 2nd ed. Philadel-
phia, PA: Saunders, 1992. pp. 71–107.

54. Dunlopp DD, Selmanik P, Song J, et al. Risk factors for func-
tional decline in older adults with arthritis. Arthritis Rheum.
2005;52:1274–82.



55. Boustedt C, Nordenski€old U, Lundgren Nilsson A. Effects of a
hand-joint protection program with an addition of splinting
and exercise: one year follow-up. Clin Rheumatol. 2009;28:
793–9.

56. Stamm TA, Machold KP, Smolen JS, et al. Joint protection and
home hand exercises improve hand function in patients with
hand osteoarthritis: a randomized controlled trial. Arthritis
Rheum. 2002;47(1):44–9.

57. RogersMW,Wilder FV. Exercise and hand osteoarthritis symp-
tomatology: a controlled crossover trial. J Hand Ther. 2009;22:
10–8.

58. Rogers MW, Wilder FV. The effects of strength training among
persons with hand osteoarthritis: a two-year follow up study.
J Hand Ther. 2007;20:244–50.

59. MinorMA,Hewitt JE,Webel RR, Anderson SK,KayDR. Efficacy
of physical conditioning exercise in patients with rheumatoid
arthritis and osteoarthritis. Arthritis Rheum. 1989;32:1396–405.

60. SmidtN, de VetHCW, Bouter LM,Dekker J. Effectiveness of ex-
ercise therapy: a best-evidence summary of systemic reviews.
Aust J Physiother. 2005;51:71–85.

61. Wessel J. The effectiveness of hand exercises for persons with
rheumatoid arthritis: a systematic review. J Hand Ther. 2004;
17:174–80.

62. Hurkmans E, van der Giesen FJ, VlietVlieland TPM, Schoones
J, Van den Ende ECHM. Dynamic exercise programs (aerobic
capacity and/or muscle strength training) in patients with
rheumatoid arthritis. Cochrane Database Syst Rev. 2009;4:
CD006853.

63. Brand P, Hollister AM, Agee JM. Transmission. In: Brand PW,
Hollister AM (eds). Clinical Mechanics of the Hand. St. Louis,
MO: CV Mosby Co, 1985. pp. 61–99.

64. Kong YK, Lowe BD. Optimal cylindrical handle diameter for
grip force tasks. Int J Ind Ergon. 2005;35:495–507.

65. Sancho-Bru J, Giurintano DJ, Perez-Gonzalez A, Vergara M.
Optimum tool handle diameter for a cylinder grip. J Hand
Ther. 2003;16:337–42.

66. Seo NJ, Armstrong TJ, Young JG. Effects of handle orientation,
gloves, handle friction and elbow posture on maximum hori-
zontal pull and push forces. Ergonomics. 2010;53(1):92–101.

67. Hallbeck MS, Cochran DJ, Stonecipher BL, Riley MW, Bishu
RR. Hand-handle orientation and maximum force. Ind Ergon.
1990;5:800–4.

68. Tuntland H, Kjeken I, Nordheim LV, Falzon L, Jamtvedt G,
Hagen KB. Assistive technology for rheumatoid arthritis-
Cochrane Database Syst Rev. 2009;4:CD006729.
69. Nordenskiold U. Evaluation of assistive devises after a course
in joint protection. Int J Technol Assess Health Care. 1994;10:
293–304.

70. Fedorcsyk JM. The use of physical agents in hand rehabilita-
tion. In: Skirven TM, Osterman AL, Fedorcsyk JM, Amadio
PC (eds). Rehabilitation of the Hand and Upper Extremity.
6th ed. Philadelphia, PA: Elsevier, 2011. pp. 1495–511.

71. Bracciano AG. Physical Agent Modalities. 2nd ed. Thorofare,
NJ: Slack, 2008.

72. Cameron MH. Physical Agents in Rehabilitation: From
Research to Practice. Philadelphia, PA: WB Saunders, 1999.

73. Nieda KV, Michlovitz SL. Cryotherapy. In: Michlovitz SL (ed).
Thermal Agents in Rehabilitation. 3rd ed. Philadelphia, PA: FA
Davis, 1996. pp. 78–106.

74. Matsumoto SL, Kawahira K, Etoh S, Ikeda S, Tanaka N. Short-
term effects of thermotherapy for spasticity on tibial nerve
F-waves in post stroke patients. Int J Biometeorol. 2006;50:
242–50.

75. Tao X, Bernacki EJ. A randomized clinical trial of continuous
low-level heat therapy for acute muscular low back pain in
the workplace. J Occup Environ Med. 2005;47:1298–306.

76. Welch V, Brosseau L, Casimiro L, et al. Thermotherapy for
treating rheumatoid arthritis. Cochrane Database Syst Rev.
2002;2:CD002826.

77. Leung MC, Ng GY, Yip KK. Effect of ultrasound on acute in-
flammation of transected medial collateral ligaments. Arch
Phys Med Rehabil. 2004;85:963–6.

78. Watson T. Ultrasound in contemporary physiotherapy prac-
tice. Ultrasonics. 2008;48(1):321–9.

79. Dinno MA, Crum LA, Wu J. The effect of therapeutic ultra-
sound on electro physical parameters of frog skin. Ultrasound
Med Biol. 1989;15(5):461–70.

80. Brosseau L, Yonge KA,Welch V, et al. Transcutaneous electrical
nerve stimulation (TENS) for the treatment of rheumatoid ar-
thritis in the hand. Cochrane Database Syst Rev. 2003;2:
CD004377.

81. Matic M, Lazetic B, Poljacki M, Duran V, Ivkov-Simic M. Low
level laser irradiation and its effect on repair processes in the
skin. Med Pregl. 2003;56:137–41.

82. Casimiro L, Brosseau L, Welch V, et al. Therapeutic ultrasound
for the treatment of rheumatoid arthritis. Cochrane Database
Syst Rev. 2002;3:CD003787.

83. Brosseau L, Welch V, Wells GA, et al. Low level laser therapy
(classes I, II and III) for treating rheumatoid arthritis. Cochrane
Database Syst Rev. 2005;4:CD002049.
AprileJune 2012 171



JHT Read for Credit
Quiz: Article #222
Record your answers on the Return Answer Form
found on the tear-out coupon at the back of this
issue or to complete online and use a credit card,
go to JHTReadforCredit.com. There is only one
best answer for each question.

#1. The joints of the hand most commonly affected
with osteoarthritis (OA) are
172
a. the carpometacarpal (CMC) joint of the thumb
and the proximal interphalangeal (PIP) joints

b. the metacarpophalangeal (MP) joints of the
hand.

c. the distal interphalangeal (DIP) joints and the
carpometacarpal (CMC) joint of the thumb

d. the distal interphalangeal (DIP) joints and the
proximal interphalangeal (PIP) joints
#2. The amount of synovial fluid in Rheumatoid
arthritis (RA)

a. increases, losing viscosity, reducing joint lubri-

cation, and allowing further cartilage damage
b. decreases, reducing joint lubrication and al-

lowing further cartilage damage
c. increases, increasing joint lubrication and al-

lowing further cartilage damage
d. decreases, allowing further cartilage damage
#3. Providing an orthosis for OA of the carpometa-
carpal (CMC) joint has been a part of several re-
search studies. The systematic review reported
in this article found that orthosis provision
JOURNAL OF HAND THERAPY
a. had a positive impact on decreasing hand
pain, but decreased hand strength and func-
tion in patients with OA

b. did not decrease hand pain in patients with
OA

c. had a positive impact on decreasing hand pain
and increasing hand strength, but decreased
function in patients with OA

d. had a positive impact on decreasing hand pain
and increasing hand strength and function in
patients with OA
#4. Education concerning joint protection for
patients

a. has not been found to be effective
b. with OA is recommended
c. with RA and OA is recommended
d. with RA is recommended
#5. Avariety of modalities have been used for the RA
patient but the following have been reported in
the literature to decrease pain

a. paraffin wax
b. paraffin wax, pulsed ultrasound, TENS, and

low level laser therapy
c. paraffin wax, pulsed ultrasound, and TENS
d. paraffin wax and pulsed ultrasound
When submitting to the HTCC for re-certification,
please batch your JHT RFC certificates in groups of
3 or more to get full credit.
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