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ABSTHACT

The use of exercise as a general treatment for rheumatoid arthritics (RA)
has included range of motion, muscular strength, water exercise and rest
therapy while virtually ignoring possible benefits of aerobic exercise. The
purposes of this project were to examine the guidalines for exercise prescription
in relation to this special population and to determine the effects of a twelve
week progressive, interval-type cycling pregram on physiclogical variables as
weli as perceived lifestyle changes in a small sample (n=4) of RA. Measures of
physical work capacity (PWC), ratings of perceived exertion (RPE), blood
pressure {BP), and flexibility were completed prior to and at completion of the
exercise program. In additior, questionnaires concerning medical history and
lifestyle were completed. After twelve ‘veeks of interval cycling, subjects
improved PWC max by 10%, cycle test time by 74%, HR at max pain by 22%
(114 to 130), and work (kpm) at max pain by 97.8%. In addition, BP decreased
substantially during work and RPE was lower at posttest compared to pretest
values. Changes in flexibility at the hip, knee and ankle were minimal. Lifestyle
benefits included a reduction in fatigue, less pain throughout the day, and a
reduction in daily pain medication. In conclusion, the results from this small
sample of RA suggests the possible benefits of land cycling for RA and the
ability of this group of individuals to vithstand the rigors of such a program.
However, some additional questions regarding appropriate exercise testing and
prescription for RA indicate the need for further research.




INTRODUCTION

Rheumatoid arthritis is a progressive degenerative disease witn

complications that include nerve, muscle, joint and organ involvement. Often

rheumatoid arthritis leads to permanent joint deformity and generally involves

loss of range of motion and pain. Whether pain induced or psychologically

induced, rheumatoid arthritics {RA) tend to lead a sedentary lifestyle. Previous

researchers (Ekblom et al., 1974, 1975a; Beals et al.,1981; Harkom et al., 1983;

McMaster et al., 1984) have shown individuals with RA have lower physical

work capacity (PWC), VO2 max and ventilatory efficiency than sedentary non-

disabied individuals. In addition, a reduced ability to perform daily tasks, an

inability to complete a full work day and general fatigue appear to negatively

affect self-concept, decrease desire for social interactions and increase fear of

participation in RA (Bar-Or, 1983).
Traditional therapy has centered on rest therapy (Smith & Polley, 1978)

and on maintaining basic range of motion, muscular strength and daily living

skills (Shephard, 1978; Bar-Or, 1983) with little encouragement given to
participation in other types of physical activities. While the benefits of regularly
performed aerobic exe-cise are well-known for non-disabled individuals
(Pollock, 1973), the role of this type of activity in producing positive
physiological and psychological changes in individuals with RA has just
recently been examined.

The beneficial effects of aerob ercise programs 2n individuals with
RA have been examined by several investigators during short-term and long-
term programs. During short-term exercise of five to twelve weeks, a significant
improvement was found in PWC and VO2 max (Ekblom et al., 1974, 1975a;
Nordemar et al., 1975a; Beals et al., 1981; Harkom et ai., 1983). Other benefits

noted as a result of the short-term programs included less morning stiffness and
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swelling, decreased ratings of perceived exertion (RPE) for exercise and daily
tasks, and increased social activities. In addition joint counts were rat

adversely affected.

The benefits derived from continued participation in some type of

physical activity have heen reported in a six month follow-up study by Ekblom et

al. {1975b) and in seven month follow-up studies by Nordemar et al. ( 1976b,
1881). Those investigators found that participation in any physical activity
resulted in decreased general fatigue, decreased muscle atrophy, and
increased socialization. In addition, long-term participation improved joint
status and showed no progress of cartilage destiuction and no new change in
bone structure. Individuals continuing exercise utilized less sick leave time and
required less sick leave pension when compared with those individuals not
continuing exercise. Continued improvement in PWC and related physiological
variables was not found (Ekblom et al., 1975a).

Though positive benefits of participation in short term exercise programs
have been cited, several weaknesses in these studies should be noted.
Several studies indicated that maximal test values were elicited at the pretest,
but the reported values did not support known criteria of maximal effort
including age-estimated heart rate (HR) data, RPE at maximal work of 15, lack
of plateau of VO2 values,and low blood lactate values. Several of the studies
did not provide supervised and individually prescribed exercise after a short-
term project nor did they offer an axercise location for participation. In the long-
term studies, subjects changed exercise mode. None of the follow-up studies
controlled for exercise intensity. In many of these studies the participants did
not improve beyond the initial program posttest values. One possible
explanation for the inconsistency of values found in previous studies is that

special populations such as RA may require a modified testing protocol.
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Current guidelines for exercise tesiing and prescription need careful

examination as to their appropriateness for special populations.

In summary, the general treatment of individuals with rheumatoid arthritis
have included non-aerobic activity such as range of motion, muscular strength
and rest therapies. Though the use of aerobic ex«:rcise for treatment in a variety
of chronic diseases (coronary artery disease, diabetes, obesity, pulmonary
disease) is well recognized by medical specialists, therapists, and physical
educators, such exerc'sz regimens for individuals with rheumatoid arthritis have
been virtually ignore~:. Though exercise may not alter the pathology of the
disease. tne pussiole positive benefits from a lifestyle change are critical to this

population.

PURPOSE
The purposes of this project were to examine the guidelines for ¢ xercise
prescription in relation to this special population and to determine the effects of
a progressive, interval-type cycling program on physiological variables and
perceived lifestyle changes in a small sample of RA. An additional purpose .vas
to determine the ability of RA to withstand the rigors of a systematic aerobic

exercise program.

PROCEDURES
Subjects
Four subjects volunteered for the program, but one had to drop-out due
to complications with the disease (unrelated to the exercise program) uring the
second week. Two females (ages 52 and 64) and one male (age 58)

completed pretests, a tweive week cycling program and posttests.
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Tests

Physical Work Capacity Test. A multi-stage, continuous cycle ergometer
test was used to assess PWC and estimate maximal oxygen uptake. Each
stage was three minutes with increases of 25 watts between stages. Pedal rate
was set by an electric metrorome at 50 rpm. The subjects continued to pedal
until maximal volitional fatigue as indicated by a 19 or 20 on the Borg RPE
Scale or as indicated by maximal perceived pain tolerance. During the test
session, electrocardiogram response was monitored continuously and HR
determined from ECG recordings. Blood pressure was recorded every third
minute throughout the test using an anaeroid sphygmcmanaometer. HR and
RPE were recorded at the end of each minute of exercise.

Body Composition Assessment. Skinfold measures were taken at
selected body sites specific to the age and sex of the subject (Pollock et al.,
1983). Three independent r.adings were obtained at each site using Lange
skinfold calipers.

Range of Motion. Range of motion at the hip, knee, and ankle joints were
measured using a Leighton flexometer. Each subject performed three trials at
each joint. All trials were recorded ir degrees and the mean of the closest trials

was used for this test.

Activities and Lifestvl¢ 'ndex. A self-zdministered functional assessment
questionnaire was completed by each subject at the beginning of the program
and repeated at the posttest.

Prescription

Exercise intensity was prescribed as a percentage of initial PWC and by
RPE. Exercise prescription by HR was not possible as subjects were prysically
unable, due to fatigue and pain, to perform work that would elevate HR to a 60%

to 75% max level. Initial prescriptions based on PWC nad to be modified
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(reduced) because of subjects’ reports of joint discomfort and their inability to

ccmplete the workout. Thereafter, workloads were adjusted every two weeks
throughout the program and no adverse effects were noted as a result of the
progressive resistance exercise. The exercise prescriptions for each subject for
work. rate and HR are presented for week one in Figures 1a and 1b. in addition,
the actual workrate completed for both work and rest intervals are presented in
Figure 1a. Figure 1b includes HR at max pain and the actual HR attained
during week one of the exercise program.
Conditioning Program

Subjects exercised three days per week for twelve weeks on a Monark
cycle ergometer. Workouts included a warm-up, 20-30 minutes of interval
cycling, and a cool down. The average workrate maintained by each subject for

each week of the program is presented in Figure 2.

RESULTS

Results of the study indicate that subjects improved PWC max by 10%,
cycle test time by 74%, HR at max pain by 22% (114 to 130), and work (kom) at
max pain by 97.8%. In addition, BP decreased substantially ~uring work and
RPE was lower at posttest compared to pretest values. Changes in flecibility at
the hip, knee and ankle were minimal. Lifestyle benefits included a reported
reduction in fatigue, less pain throughout the day, and a reduction in daily pain
medication. Group and individual changes in physiological measures which
occurred as a result of the program are shown in Figures 3 and 4, respectively.
in addition, each subject's RPE response to the pretest and posttest are shown

in Figure 5: S1, S2, S3.




CONCLUSIONS

The results from this small sample suggest that RA can benefit from land
cycling and that this group of individuals can withstand the rigors of such a
program. Therefore, land cycling appears to be a viable exercise alternative.
However, some additional questions regarding approprizie exercise testing and
prescription for RA indicate the need for further research. It is important to
continue to examine current exercise guidelines with special populations to
ensure a safe and progressive exercise program that provides the needed

benefits to its participants.

SUMMARY AND RECOMMENDATIONS
1. The participants in the study were highly motivated and interested in the
program and willing to tolerate the pain encountered during <xercise.
2. The aanerence to the program was excellent. Compliance was difficult to
achieve due to pain encountered during cycling and the fact that two of the
subjects were unfamiliar with exercise stress and the fatigue associated with
workouts.
3. Exercise prescription was made difficult throughout the program because
subject response to the prescribed workload was unpredictable. However,
these subjects tended to exercise at a level just below the onset of perceived
intolerable pain.
4. The subjects in this study perceived RPE differently from pain.
5. Maximum test values are difficult to achieve as intolerance to pain appears
to occur prior to fatigue.
6. The following recommendations are based on work with this small sample of
RA:




A. Exercise prescriptions based on HR (Karvonen formula) or normal
percentages of PWC should be re-examined for this population.

B. Future studies should examine the use of RPE and some type of pain
scale 1o prescribe and regulate exercise intensity.

C. The values associated witi. perceived level of maximal pain may be

useful in assessing chznge in this population.
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WORKp WORKXa RESTp RESTa

Figure 1a. The work rate piescribed (vv.'RKp) for each subject for week one of

exercise, the work rate actually completed (WORKa) during week one of exercise, the work
rate prescribed for the rest intervals (RESTp) and the werk rate actually corapleted during the
rest intervals (RESTa) du..ng week one of the exercise program.
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Figure 1b. Heart rate at max pain, heart rate prescribed for the first week of exercise, and
heart rate actually attained during the first week of exercise for each subject.
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Figure 2. The average work rate completed by each subject for each week of the
program.
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Figure 3. Percent change in perfurmance variables of the group for the twelve week program.
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Figure 4. Percent change in performance variables for each subject for the twelve week
program.
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Figure 5. Ratings of perceived exertion for cycle ergometel pretest and posttest for each

subject .31, S2, and S3.
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