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In this article, we review the first line of therapy for rheumatoid arthritis. The components of
first-line therapy include patient education, rest, physical therapy, occupational therapy, and
nonsteroidal anti-inflammatory agents. We discuss each of these components in detail. Fac-
tors that might necessitate the addition of second-line agents (corticosteroids, antimalarials,

gold salts, penicillamine, immunosuppressives, and surgery) are also outlined.
(Arch Fam Med. 1993;2:545-551)

Rheumatoid arthritis (RA) is a systemic dis¬
ease involving the synovium of joints, ten¬
don sheaths, and bursae in an intense in¬
flammatory response resulting from a

disordered immune system. ' The classic ap¬
proach to the treatment ofRA has been con¬

ceptualized as a multilayered pyramid. Ed¬
ucation, physical and occupational therapy,
rest, and nonsteroidal anti-inflammatory
drugs (NSAIDs) represent the base, or first-
line, therapy. These therapies control in¬
flammation but may not contain the de¬
structive potential of RA. Subsequently, as

the destructive manifestations ofRA are dis¬
covered, treatment progresses to include
additional (remittive) therapies such as hy-
droxychloroquine sulfate, gold salts, other
disease-modifying agents, and cytotoxic
drugs approaching the apex of the pyra¬
mid. These remittive agents have potential
to halt the destructive properties ofRA. Cor-
ticosteroid in its various forms (local in¬
jection, tablets, pulse therapy) may be used
as an anti-inflammatory agent at different
levels of the pyramid. The toxic effects as¬

sociated with corticosteroids preclude their
use as first-line agents. Several authors have
challenged this approach, advocating early,

aggressive use of disease-modifying agents
alone or in combination2"4 despite their hav¬
ing greater toxic effects than NSAIDs. With
the knowledge of these toxic effects, how¬
ever, many rheumatologists continue to be¬
lieve that the appropriate initial therapy for
most patients with RA is patient educa¬
tion, physical and occupational therapy, and
NSAIDs. This article reviews these ele¬
ments of therapy and discusses those fac¬
tors that necessitate the addition of second-
line agents in the treatment of RA.

PATIENT EDUCATION

The importance of supplying information
about the disease to the patient cannot be
overemphasized. Amultitude ofmisconcep¬
tions surround the pathogenesis, course, ther¬
apy, and potential disability associated with
RA. Patients are frequentlymisinformed by
the media, andmay come to believe that the
arthritic process cannot be controlled by the
individual or physician because the cause

of the illness is unknown. Patients may de¬
velop emotional ormotivational difficulties
in dealing with the illness. They may feel
powerless, resulting in depression, anxiety,
and a lackadaisical approach to activities of
daily living. Educational materials and dis¬
cussions should be geared to the med-
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ical sophistication of the patient and
should include all aspects of activi¬
ties ofdaily living.5"7 Educational ma¬

terials discussingRA, its effects on daily
functioning, and treatment options are

available through local chapters of the
Arthritis Foundation. Patients are en¬

couraged to read the materials and ask
questions about their illness or treat¬
ment during subsequent office visits.

Although patient education has
not been shown to alter the ultimate
outcome of the disease, several stud¬
ies have demonstrated a positive ef-

. . . the appropriate initial
therapy for most patients

with RA is patient education,
physical and occupational

therapy, and NSAIDs

feet of knowledge about the disease
process, self-care behavior, and a de¬
crease in perceived helplessness.'·8
Knowledge about the underlying dis¬
ease, its prognosis, and therapeutic op¬
tions is important in allaying the pa¬
tients' fears and allowing them to be
an active participant in their treatment
decisions.

PHYSICAL MODALITIES

The goals of rehabilitation therapy for
RA are the relief of pain, control of
inflammation, maintenance of joint
integrity, and maximization of func¬
tion. Once prescribed, the program
must continually be reassessed and
adjusted to meet these goals and to
avoid costly and ineffective treat¬
ment. The major components of re¬
habilitation therapy include rest, pain-
relieving modalities, and exercise.

Rest

A prominent symptom in patientswith
active RA is generalized fatigue. Pa¬
tients commonly experience fatigue
in the middle to late part of the af¬
ternoon; however, in severe cases on-

set may be prior to the resolution of
morning stiffness. Patients may require
a full 8 hours of sleep in addition to
30 minutes or more of rest once or

twice a day to combat fatigue and im¬
prove function.911

In the present circumstances of
limited medical resources, hospital¬
ization for bed rest for RA is not ap¬
proved by insurance carriers. For a

severe, generalized flare of disease in
a patient who failed to respond to

outpatient therapy, hospitalization for
intensive medical therapy is an al-

ternative that may di¬
minish joint inflam-
mation.91 ' The
potential benefits of
bed rest must, how¬
ever, be weighed
against the possibil¬
ity of deconditioning
and the promotion of
flexion contractures.

Rest maybe pre¬
scribed for the whole body, or for in-
dividualjoints. Restriction ofmotion
of individualjoints decreases stress on
inflamed articulations, thereby decreas¬
ing swelling and pain.12 A number of
studies have demonstrated improved
function using joint immobilization
in patients with or without physical
therapy. Current opinion favors ad¬
equate rest of the joints balanced with
appropriate exercise and the mainte¬
nance ofmobility.1315Whether the use

ofsplints is effective in preventingjoint
deformity remains to be determined.
The difficulty in demonstrating the ef¬
ficacy of splints is based on the slow
progression ofRA, which does not al¬
low for determination of small differ¬
ences in joint integrity over short
periods.

Splints, or orthoses, are con¬

structed for specific joints with ma¬

terial (plaster and thermoplastic ma¬

terials) chosen based on the stresses
it will be subjected to and the bio-
mechanical function that the splint
is to provide. Durability, ease of use,
and patient acceptance are also im¬
portant considerations in splint se¬

lection.1617 The wrist, metacarpopha-
langeal joints, proximal inter-

phalangeal joints, knee, and ankle are

most commonly benefited with the
use of an orthosis. Splints may be con¬

structed for a static, stabilizing pur¬
pose, or may be designed for dy¬
namic effect to prevent deformity or

correct contractures.

Rigid splinting of the hand and
wrist may be used during intense ac¬

tivity of joint inflammation and pain
during early stages of the disease. The
orthosis extends from the forearm, past
the wrist, to a variable point in the palm
or fingertips, depending on the need
to stabilize fingers. The splint is con¬

structed to maintain the normal an¬
atomical relationships of the wrist, fin¬
gers, and thumb. The ideal position
is that ofwrist extension of 25°, cor¬
rection of any ulnar deviation, the
metacarpophalangeal joints in slight
flexion, and thumb in slight extension
and opposition. The full wrist-hand
resting splint is constructed of light¬
weight plastic and isworn day and night
except for brief intervals of range of
motion exercises. After the acute in¬
flammatory stage of arthritis is con¬

trolled, working or static wrist exten¬
sion splintsmay be manufactured that
allow for use of the fingers in daily ac¬

tivities while limiting excessive mo¬

tion of the wrist.
Splints for the thumb and fin¬

gers are constructed with the func¬
tion of the appendage in mind. The
thumb is involved with pinching, pro¬
viding opposition, and grasping. The
carpometacarpal joint is essential for
normal function of the thumb. Thumb
splints usually stabilize the car¬

pometacarpal and metacarpopha¬
langeal joint while allowing motion
of the interphalangeal joint. This splint
configuration offers stability to the
painful joints of the thumb most fre¬
quently affected by RA while allow¬
ing modified pinch-and-grasp func¬
tion of the hand.

The metacarpophalangeal joints
of the fingers function as stabilizers
of the hand. Ulnar drift and palmar
subluxation are results of the me¬

chanical forces of daily activities on

inflamed joints. Attempts at prevent¬
ing or slowing the progression
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of ulnar drift with the use of dy¬
namic splints are usually unsuccess¬

ful.17 Dynamic splints are useful after
hand surgery on the wrist and meta¬

carpophalangeal joints.
Swan-neck and boutonnière de¬

formities occur in the proximal in¬
terphalangeal joints with RA. Splints
that apply pressure distal and prox-

,

imal to the joint are necessary to mod¬
ify joint configuration. A pressure
point system is necessary to correct

joint deformity. With swan-neck de¬
formity, in addition to pressure points
proximal and distal to the proximal
interphalangeal joint, a third point
is applied over the palmar surface of
the joint. With boutonnière deformi¬
ties, the splint is rotated 180°, with
the third point of pressure over the
dorsal side of the proximal interpha¬
langeal joint. These splints are most
effective before deformities become
fixed.

Rheumatoid arthritis frequently
affects the knee, resulting in varying
degrees of flexion with contracture,
subluxation, valgus deformity, and ex¬

ternal rotation.18 Knee splints for am¬

bulation are frequently bulky, cum¬

bersome, and ineffective. These splints
offer relatively little benefit in ambu¬
lation comparedwith the cost and time
of manufacture, difficulty in obtain¬
ing an appropriate fit, and restriction
of mobility.19

Ankle-foot orthoses are made of
lightweight plastic and fit into spe¬
cial shoes. These splints limit mo¬

tion during ambulation and should
be reserved for patients with insta¬
bility in the foot or ankle.

Physical Therapy
An equally important component of
therapy is the maintenance of joint
motion, and muscle strength and
function. Exercise, physical therapy
modalities, and assistive devices are

used to accomplish these goals.
Exercise helps to maintain range

of motion for affected joints and in¬
crease muscle strength.20 Aerobic ex¬

ercise has been shown to increase car¬

diovascular endurance as well as

improve muscle strength and joint
motion in RA without exacerbation
of joint disease.21"25 Harkcom et al24
reported an improvement in general
fitness and decreased joint activity af¬
ter a three-times-a-week, 35-
minute, low-impact aerobic exercise
program in women with RA. Minor
et al25 reported a significant benefit
in aerobic capacity, walking time, de¬
pression, anxiety, and physical ac¬

tivity from a 12-week aquatic or walk¬
ing exercise regimen in 120 patients
with RA or osteoarthritis. No signif¬
icant changes were noted in flexibil¬
ity scores, number of active joints,
duration ofmorning stiffness, or grip
strength. Another study reported a de¬
crease in number of active joints and
an elevation of hemoglobin levels in
patients with RA who participated in
a physical training program.26

Swimming is an excellent exer¬
cise forpatientswith arthritis. The buoy¬
ancy of the water puts less physical
stress on the jointswhile stressing the
cardiovascular system. Danneskiold-
Samsoe et al27 reported that exercise
therapy done in a pool during a

2-month period increased both me-

dian maximal isomet¬
ric and isokinetic quad¬
riceps strength and aer¬

obic capacity.
Exercises must

strengthen muscles
and maintain joint
mobility in a manner

that minimizes joint inflammation and
pain.28 The provocation of joint pain
with exercise results in an inhibition
of forceful muscular contraction thus
limiting the stimulus required for mus¬

cle strengthening. Isometric exer¬

cise (increasingmuscle tension at one
fiber length) increases strength with
limited joint motion. These exer¬

cises strengthen specifically type II
(glycolytic, anaerobic) muscle fibers
capable ofbrief, forceful, resistive con¬

tractions, and improve the function
of muscles used in activities of daily
living (walking, dressing, eating).
However, isometric exercises are not
ideal. They create high intra-
articular compression forces and do

not take joints through a range ofmo¬

tion. After an initial course of isomet¬
ricmuscle-strengthening exercises, a
course of isotonic exercises that in¬
clude range ofmotion exercises to max¬

imize joint mobility should be at¬

tempted. These exercisesmay be com¬

pleted most effectively in a swimming
pool if a patient experiences increased
joint painwithmotion. Mobilizing ex¬

ercises may be done passively by the

Rest may be prescribed
for the whole body,

or for individual joints

physical therapist if active joint mo¬
tion is painful. A patient participates
in the therapy program with increas¬
ingly active exercise as joint inflam¬
mation is diminished.

A physical therapist, in concert
with the physician, can develop an

exercise program tailored to fit the
patient's joint involvement, physical
capability, and life-style. At home, the
timing and periodicity of the exer¬

cises are varied according to the state
of activity of inflammation of the pa¬
tient's joint (5 minutes twice a day
with acute early disease or 15 min¬
utes five to eight times a day with
late inactive disease). If the exercises
cause increased pain for more than
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2 hours after the session, a decrease
in the intensity or frequency of the
exercises is warranted. Several ar¬

thritis education and exercise pro¬
grams have been developed for the
patient with RA and their efficacy con¬

tinues to be evaluated.29"31

Temperature Modalities

The compliance of a patient with a

physical therapy program can be im¬
proved with the proper use of heat
and/or cold applications to the ex¬

ercised joints.32 Temperature modal-

ities (heat and cold) share some phys¬
iologic effects on musculoskeletal
structures. Both relieve pain and re¬

duce muscle spasm. In contrast, joint
stiffness is decreased by heat and in¬
creased by cold. Blood flow, bleed¬
ing, and edema formation are accel-

*RA indicates rheumatoid arthritis; Gl, gastrointestinal; R, renal; CNS, central nervous system; BM, bone marrow; and LFTs, liver function tests.
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erated by heat therapy and reduced
by cooling. In theory, the activity of
destructive enzymes present in the
inflamed joint could be potentiated
by alteration of joint temperature.
However, the effect of temperature
modalities on the activity of joint in¬
flammation is not clear. In particu¬
lar, heat does not always increase the
inflammatory response in a joint.

Heat may be applied to joints
through a number of different modal¬
ities. Ultrasound (acoustic vibration),
shortwave diathermy (high-frequency
current), and microwave diathermy
(electromagnetic radiation) are forms
of deep heating. Hydrocollator packs,
paraffin wax application, whirlpool,
and infrared lights are modalities of
superficial heating. Cold may be ap¬
plied with immersion, packs, or mas¬

sage. The choice ofmodality depends
on the depth of the affected site. In
theory, superficial heating produces
vigorous vasodilatation in the skin and
subcutaneous tissues. The structures
under the subcutaneous tissues may
receive decreased blood flow. In con¬

trast, deep heating increases the flow
ofblood to deeper tissues such asjoint
structures. Cold decreases inflamma¬
tion by vasoconstriction that reduces
hyperemia, heat, swelling, and enzy¬
matic activity.33A recent study byOost-

Swimming is an excellent
exercise for patients

with arthritis

eveld et al34 on 42 healthy volunteers
demonstrated that paraffin application,
which has been considered a super¬
ficial heatingmodality, also significantly
elevated knee joint temperature. Thus,
the classification ofmethods as super¬
ficial and deep may not be evident.

Which is the most effective tem¬

perature modality for treating RA? In
the presence of acute or subacute joint
inflammation, deep heating is con-

traindicated. In patients with inac¬
tive RA with contracted periarticu-
lar structures, heating may help in

increasing joint mobilization and de¬
creasing stiffness. Superficial heat ap¬
plication has been felt to be useful
in acute joint inflammation to de¬
crease stiffness and muscle spasm, but
further studies are needed to docu¬
ment benefit in patients with acute
RA.35 The role of cold therapy in RA
is controversial. Although cold ap¬
plication to inflamed joints may re¬

lieve pain and decrease joint tem¬

perature and thus enzymatic activity,
the increase in joint stiffness may out¬

weigh the benefits.34-36
Temperature modalities are not

indicated for all patients. They should
not be used for patientswith anesthetic
areas, ischemie tissues, hemorrhagic
diatheses, cold urticaria, cold hemol-
ysins, or Raynaud's phenomenon. An
additional factor to consider is that tem¬

perature modalities have only short-
term effects onmusculoskeletal struc¬
tures. These modalities must be part
ofa comprehensive program to achieve
maximum benefit.

Other pain-relieving modali¬
ties have been used in the care of pa¬
tients with RA. Transcutaneous nerve

stimulation relieves pain by hyper-
stimulation of large myelinated nerve

fibers that tend to override input from
unmyelinated C and small myeli¬
nated A delta fibers.37 Mannheimer

et al38 reported re¬

duced joint pain in 18
of 19 rheumatoid pa¬
tients who received
transcutaneous elec¬
trical nerve stimula¬
tion to their joints.
However, Griffin and

McClure39 described patients with in¬
creased pain after transcutaneous elec¬
trical nerve stimulation. Until addi¬
tional studies are completed,
transcutaneous electrical nerve stim¬
ulation cannot be recommended as

a therapy for rheumatoid patients.
Phonophoresis and iontophore¬

sis are two methods for administer¬
ing drugs (ie, lidocaine hydrochloride
and corticosteroids) though the skin
and into adjacent tissues. The former
uses ultrasound, the latter, electrode
stimulation. No studies have demon-

strated a role for these modalities in
treatingRA. In theory, these techniques
offer a noninvasive way of delivering
medications to superficially placed
joints, tendon sheaths, and bursae.40
These methods offer a means to trans¬

port therapeutic agents to structures
near the skin in individuals with a con¬

traindication to injection (anticoagu¬
lants).

Occupational Therapy
The purpose ofoccupational therapy
is to identify impairments and accom¬
modate them to allow maximal func¬
tional capacity both at home and at
work. Occupational therapists are par¬
ticularly helpful in developing assis-
tive devices and with joint protection
education. Devices may improve func¬
tion inmobility, eating, dressing, hy¬
giene, communication, and recreation.
Joints are protected by maintenance
of muscle strength, avoidance of po¬
sitions of joint deformity, and use of
the strongest joints to complete a task
in itsmost functional position. Avoid¬
ing overuse ofmuscle groups and con¬

servingenergyare also importantgoals
of therapy41Using proximal body parts
in lieu of the more distal ones involves
using the stronger part while protect¬
ing the weaker. For example, handles
for bags can be placed over the fore¬
arm as opposed to being carried in the
hand.

In summary, physical and occu¬

pational therapy plays a role in the treat¬
ment ofpatientswith RA at each stage
of their illness (Table I ). These ther¬
apies by themselves are not capable
of controlling the symptoms and ac¬

tivity ofRA. However, in conjunction
with other components ofa basic ther¬
apeutic program (patient education,
NSAIDs), physical therapy helps con¬
trol the discomfort and loss of func¬
tion associated with this disease.

Nonsteroidal Anti-inflammatory
Drugs

The final component of first-line ther¬
apy for RA includes NSAIDs. These
drugs do not alter the progressive
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course of RA, but provide control of
the symptoms and signs of local and
systemic inflammation. They pro¬
vide analgesia at low doses and have
an anti-inflammatory effect at higher
doses. These NSAIDs act rapidly and
their clinical effects diminish rap¬
idly after cessation of therapy. They
are effective at all stages of disease,
although efficacy is most prominent
at the onset.

Nonsteroidal anti-inflamma¬
tory drugs as a class share some com¬

mon characteristics. They all have the
same basic mechanism of action,
namely inhibition of prostaglandin
production. All are weak organic ac¬

ids that are highly bound to plasma
proteins, particularly albumin.

Absorption is usually through the
small intestinewith a smaller compo¬
nent absorbed in the stomach. Although
concomitant food, other drugs, and
diseases that alter intestinal motility
may affect drug absorption, the clin¬
ical effect of altered absorption with
long-term administration isminimal.

The distribution of the NSAIDs
corresponds with the distribution of
albumin. Protein binding of NSAIDs
is unimpaired in RA.42 The majority
of NSAIDs are metabolized by the
liver, with metabolites and remain¬
ing parent drug being excreted by the
kidney.

Nonsteroidal anti-inflamma¬
tory drugs may be divided into chem¬
ical categories for classification, in¬
cluding salicylates (acetylated and
nonacetylated), propionic acids, ace¬
tic acids (índoles), phenylace.tic ac¬

ids, pyranocarboxylic acids, anthra-
nilic acids, oxicams, naphthylal-
kanones, and pyrazoles. The char¬
acteristics of the drugs in each of these
groups are listed in Table 2. The
separation of the NSAIDs into spe¬
cific groups has not been helpful in
selecting a specific agent for partic¬
ular rheumatic diseases; nor has any
great difference in efficacy among the
available agents been noted. The re¬

sponses of patients to the drugs can¬

not be ascribed to the pharmacoki-
netics or plasma concentration of the
drugs. For example, drugs with short

half-lives can have beneficial effects
hours after the serum concentration
had returned to zero. Explanations
for this extended effect may be re¬

lated to accumulation of the drug in
joint spaces, persistent enzyme in¬
hibition, or metabolic by-products
with prolonged activity.43

Some clinicians suggest that if
a patient does not respond to treat-
ment with a drug in
a chemical class or

displays toxic effects,
an agent from a dif¬
ferent chemical class
should be used. Other
physicians do not be¬
lieve that choosing an¬

other chemical class of
drug is necessary. Gall
et al44 reported the results of a cross¬

over comparison study of five NSAIDs
in the treatment of RA. No specific
drug class was preferred by the pa¬
tients and no specific pattern of dis¬
ease response was detected with in-
tragroup or intergroup drug selections.
The choice of a specific NSAID for
an individual must be based on the
characteristics of the drug and pa¬
tient. The characteristics of the drug
that are considered in the selection
process include frequency of dose,
dose forms, variability of dose
amounts, cost, and potential toxic ef¬
fects. Patient characteristics that need
to be considered are those that po¬
tentiate the toxic effects of the drugs,
ie, renal, gastrointestinal, and he¬
patic dysfunction. A review of the
characteristics of each agent and its
associated toxic effects should help
the physician in his or her choice of
a specific agent for a patient with RA.

Early progression to other agents
should be considered in patients with
progressive, active disease despite first-
line therapy. Patients who are hy¬
persensitive or display toxic reac¬

tions to treatmentwith NSAIDs should
be considered for treatment with a

second-line agent. In addition, second-
line therapy should be considered
early in patients with poor prognos¬
tic factors even in the face of a good
symptomatic response to NSAIDs.

Prognostic factors associated with a

high risk of rapidly progressive dis¬
ease and increased mortality rates in¬
clude an insidious onset of disease
in women, rheumatoid nodules, high-
titer rheumatoid factor, and the pres¬
ence of periarticular osteopenia with¬
out bony erosions. The physician must

keep these factors in mind as he or

she follows up and réévaluâtes the

Occupational therapists are

particularly helpful in
developing assistive devices and
with joint protection education

patient with RA. A patient's disease
may go into remission or become rap¬
idly progressive; and a patient may
show an excellent clinical response
to a medication or a severe adverse
reaction. Only constant vigilance by
the clinician can determine the point
at which the probability of disease
progression is great and more ag¬
gressive therapy is necessary.

Accepted for publication December 29,
1992.

Reprint requests to 2150 Penn¬
sylvania Ave NW, Suite 4-401, Wash¬
ington, DC 20037 (Dr Borenstein).

REFERENCES

1. Krane SM, Simon LS. Rheumatoid arthritis: clin-
ical features and pathogenetic mechanisms. Med
Clin North Am. 1986;70:263-284.

2. Wilske K, Healey C. Remodeling the pyramid: a

concept whose time has come. JRheumatol. 1989;
16:565-567.

3. McCarty D. Suppress rheumatoid inflammation
early and leave the pyramid to the Egyptians.
J Rheumatol.1990;17:1115-1118.

4. Fries JF. Reevaluating the therapeutic approach
to rheumatoid arthritis: the 'sawtooth strategy'.
J Rheumatol. 1990;17(suppl):12-15.

5. Kaye RL, Hammond AH. Understanding rheu-
matoid arthritis: evaluation of a patient educa-
tion program. JAMA. 1978;239:2466-2467.

6. Moll JMH. Doctor-patient communication in rheu-
matology: studies of visual and verbal percep-
tion using educational booklets and other graphic
material. Ann Rheumatol Dis. 1986;45:198-209.

7. Goeppinger J, Arthur MW, Baglioni AJ Jr, Brunk
SE, Brunner CM. A reexamination of the effec-

 at STANFORD Univ Med Center, on November 5, 2009 www.archfammed.comDownloaded from 

http://www.archfammed.com


tiveness of self-care education for persons with
arthritis. Arthritis Rheum. 1989;32:706-716.

8. Boggs J. Arthritis: living and loving. In: Infor-
mation About Sex. Atlanta, Ga: Arthritis Foun-
dation; 1981:1-16.

9. Lee P, Kennedy AC, Anderson J, Buchanan WW.
Benefits of hospitalization in rheumatoid arthri-
tis. Q J Med.1974;43:205-214.

10. Mills JA, Pinals RS, Ropes MW, Short CL, Sut-
cliffe J. Value of bed rest in patients with rheu-
matoid arthritis. N Engl J Med. 1971;284:453-458.

11. Alexander GJM, Hortas C, Bacon PA. Bed rest,
activity and the inflammation of rheumatoid ar-
thritis. Br J Rheumatol. 1983;22:134-140.

12. Swezey RL. Rehabilitation in arthritis and allied
conditions. In: Kottke FJ, Stillwell GK, Lehman
JF, eds. Krusen's Handbook of Physical Medi-
cine and Rehabilitation. Philadelphia, Pa: WB Saun-
ders Co; 1982:604-642.

13. Partridge REH, Duthie JJ. Controlled trial of the ef-
fect of complete immobilization of the joints in rheu-
matoid arthritis. Ann Rheum Dis. 1963;22:91.

14. Harris R, Copp EP. Immobilization of the knee
joint in rheumatoid arthritis. Ann Rheum Dis. 1962;
21:353-359.

15. Gault SJ, Spyker MJ. Beneficial effect of immo-
bilization of joints in rheumatoid and related ar-
thritides: a splint study using sequential analy-
sis. Arthritis Rheum. 1969;12:34-44.

16. Ellis M. Splinting the rheumatoid hand. Clin Rheum
Dis. 1984;10:673-696.

17. Slack D, Levine P, Barrwell B, Utsinger PD. Phys-
ical medicine and rehabilitation. In: Utsinger PD,
Zvaifler NJ, Ehrlich GE, eds. Rheumatoid Arthri-
tis. Philadelphia, Pa: JB Lippincott Co; 1985:
711-740.

18. Potter TA. Mechanisms of deformity of the rheu-
matoid arthritic knee. Surg Clin North Am. 1969;
49:889-893.

19. Smith EM, Juvinall RC, Corell EB. Bracing the
unstable arthritis knee. Arch Phys Med Rehab.
1970;51:22-28.

20. Podgorski M, Edmonds J. Non-pharmacological
treatment with rheumatoid arthritis. Med J Aust.
1985;143:511-516.

21. Ekblom B, Lovgren O, Alderin M, Fr\l=i"\dstrom M,
str\l=o"\mG. Physical performance in patients

with rheumatoid arthritis. Scand J Rheumatol.
1974;3:121-125.

22. Ekblom B, Lovgren 0, Alderin M, Fridstr\l=o"\mM,
S\l=a"\tterstr\l=o"\mG. Effect of short-term physical train-
ing on patients with rheumatoid arthritis. Scand
J Rheumatol. 1975;4:80-86.

23. Ekblom B, Lovgren P, Alderin M, Fridstr\l=o"\mM,
S\l=a"\tterstr\l=o"\mG. Effect of short-term physical train-
ing on patients with rheumatoid arthritis: a six
week follow-up study. Scand J Rheumatol. 1975;
4:87-91.

24. Harkcom TM, Lampman RM, Banwell BF, Cas-
tor CW. Therapeutic value of graded aerobic ex-
ercise training in rheumatoid arthritis. Arthritis
Rheum. 1985;28:32-39.

25. Minor MA, Hewett JE, Weber RR, Anderson SK,
Kay DR. Efficacy of physical conditioning exer-
cise in patients with rheumatoid arthritis and os-
teoarthritis. Arthritis Rheum. 1989;32:1396-1405.

26. Lyngberg K, Danneskiold-Samsoe B, Halso O.
The effect of physical training on patients with
rheumatoid arthritis. Clin Exp Rheumatol. 1988;
6:253-260.

27. Danneskiold-Samsoe B, Lyngberg K, Risum T,
Telling M. The effect of water exercise therapy
given to patients with rheumatoid arthritis. Scand
J Rehab Med. 1987;19:31-35.

28. Katz S, Ford AB, Moskowitz RW, Jackson BA,
Jaffe MW. Studies of ADL: a standardized mea-
sure of biological and psychological function.
JAMA. 1963;185:914.

29. Perlman SG, Conwell K, Alberti J, Conlon P, Muel-
ler M. Exercise and problem solving education
program for rheumatoid arthritis. Arthritis Rheum.
1985;28(suppl):148.

30. Krug H, Steveken ME, Ytterberg S, et al. Effec-
tiveness of the Minnesota Arthritis Training Pro-
gram. Arthritis Rheum. 1988;31(suppl):58.

31. Mahowald ML, Steveken ME, Young M, et al. The
Minnesota Arthritis Training Program: empha-
sis on self management. Patient Educ Couns. 1988;
11:235-241.

32. Lehman JF, deLateur BJ. Therapeutic heat and cold,
hydrotherapy. In: Leek JC, Gershwin ME, Fowler
WM Jr, eds. Principles of Physical Medicine and
Rehabilitation in the MusculoskeletalDiseases. New
York, NY: Grune & Stratton; 1986:61-101.

33. Harris ED Jr, McCroskery PA. The influence of
temperature and fibril stability on degradation of
cartilage collagen by rheumatoid synovial colla-
genase. N Engl J Med.1974;290:1-6.

34. Oosterveld FGJ, Rasker JJ, Jacobs JWG, Over-
mars HJA. The effect of local heat and cold ther-
apy on the interarticular and skin surface tem-
perature of the knee. Arthritis Rheum. 1992;35:
146-151.

35. Backlund L, Tiselius P. Objective measurement
of joint stiffness in rheumatoid arthritis. Acta
Rheum Scand. 1967;13:275.

36. Pegg SMH, Littler TR, Littler EW. A trial of ice
therapy and exercise in chronic arthritis. Phys-
iotherapy. 1969;55:51.

37. Ersek RA. Transcutaneous electrical neurostim-
ulation: a new therapeutic modality for control-
ling pain. Clin Orthop. 1977;128:314-324.

38. Mannheimer C, Lund S, Carlsson C. The effect
of transcutaneous electrical stimulation (TENS)
on joint pain in patients with rheumatoid arthri-
tis. Scand J Rheumatol. 1978;7:13.

39. Griffin JW, McClure M. Adverse responses to
transcutaneous electrical nerve stimulation in a

patient with rheumatoid arthritis. Phys Ther.1981;
61:354.

40. Swezey RL. Rheumatoid arthritis: the role of the
kinder and gentler therapies. J Rheumatol. 1990;
17(suppl):8-13.

41. Trombly CA, ed. Occupational Therapy for Phys-
ical Dysfunction. Baltimore, Md: Williams &
Wilkins; 1983.

42. Wanwimohuk S, Birkett DJ, Brooks PM. Protein
binding of some non-steroidal antiinflam-
matory drugs in rheumatoid arthritis. Clin Phar-
macokinet. 1982;7:85.

43. Buchanan WW, Kean WF. Current nonsteroidal
anti-inflammatory drug therapy in rheumatoid ar-

thritis, with emphasis on use in the elderly. In:
Lewis AJ, Furst DE, eds. Nonsteroidal Anti-
inflammatory Drugs: Mechanisms and Clinical Use.
New York, NY: Marcel Dekker Inc; 1987:9-30.

44. Gall EP Caperton, EM, Multz D, O'Halan M, Wil-
liams RF. Clinical comparison of ibuprofen, feno-
profen calcium, naproxen, and tolmetin sodium
in treatment of rheumatoid arthritis.
J Rheumatol. 1982;9:402-407.

 at STANFORD Univ Med Center, on November 5, 2009 www.archfammed.comDownloaded from 

http://www.archfammed.com

