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Session Objectives

« By the end of this presentation, you will be able to:

« Describe the Disease Staging of Osteoarthritis, Rheumatoid Arthritis

« Understand the Various Exercise Testing Modes.

« Apply various exercise prescriptions components for clients who live with
Osteoarthritis and Rheumatoid Arthritis.

« Apply selective exercise intensity calculations [i.e., heart rate reserve, RPE
and Mets].

Subjective and objective variables that contribute to programming and progression




Disease Staging

Type of arthritis

Disease stage

Related impairments

Osteoarthritis

- Acute joint pain

Often subtle

Rheumatoid arthritis

Acute disease in_multiple|
joints with pain, limited range|
of motion, and worsened|
functional impairment; often
symmetrical joint involvement

Joint stifiness, adverse body
composition changes
(theumatoid cachexia; muscle
oss and fat gain), muscle
weakness, fatique, and
increased cardiovascular
disease risk
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The following are the objectives of the
exercise treatment:

« Preserve or develop physical function
+ Improve body composition

* Reduce the risk of comorbidities

* Lower inflammation and pain.

« Prevent contractures and abnormalities

Exercise Treatment and Management of
Arthritis
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ACSM (2020) Recommendations

Asrobic Resistance Flexibiliy
Frequency | 350wk | FawT Dally
infensity | Moderate (40%-59% VOIR or | 60%-80% 1-RM. Inital intensty | Move through ROM
HRR) 1o vigorous (260% VORR | shoud be lower (., 50%-60% 1-  feeing ighinessstretch without pain.
) those Unaccustomed to | Progress ROM of each exercise only when
esistance training there i lte or no oint pain
Time Accumilate 150 ik of | Use healfy adul vaues and adjust [ Up fo 10 repeliions for dynarmic movemens;

moderate intensty, or 75 min | accordingly (.., 8-12 repetions | hold statc sietched for 10-30 s and repeat
i of vigorous intensity, or an | for 13 sets); include all major | o to fourfmes,

equialent combination of the | muscle groups.
o, in bouts of 210 min

Type ‘Actviies vithlow Jort sess, | Machine, free weights, resisance | A _combination of active, _stal, _and
such as walking, oycing, bands, tbing. Body weight | proprioceptive  neuromuscular faciitaton
swimming, or aquatic exercise | exercises are also appropriate for | siretching of all major joits with a focus on

most indiiduals vith arthrits affected joins and muscles crossing these
oints.

M, of motion; VOR,

Overview Exercise Prescription (OA & RA)

Exercising the joints is essential to maintain their function.
Joints do not wear out with over-use from general exercise types and ADLs.

+ RA-specific:

During an acute flare-up, the client must REST from active exercise, but
maintain joint range of movement.

In remission, keep the muscles strong and to maintain a full range of joint
movements.

Exercises and activities should all be low impact.

Appropriate footwear must be considered.

Previously damaged or involved joints should be protected.

Rest is important, especially when joints are inflamed.

pp. 77-78




Warm-up and Cool-down

+ The warm-up should elevate
muscular tissue temperature
and improve tissue
compliance.

« Flexibility training is best
performed during the cool-
down component.
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Tenberg et al., (2021)
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Subject Group

Participants N age (years) body mass (kg) height (cm) Tegner Activity Score
Male 7 %213 7462134 1807699 56+17
(23-30) (63-868) (74-190)
Female 0 E 1684266
(160-180)
Total 7 1739289
(160-190)
Pitps2/ 013
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A Measurement 1 Measurement 2 Measurement 3
Basecontrol | Bascinter-vention | Chair Treadmill | Chair Modified sit-to-stand
Extension 8 s 86 5 s s
(75-99) (30-96) (69-98) (34-98) (0-97) (8297
Flexion 5 N 8 5 % s
(75-99) (s0-95) (65-98) (31-98) (72-96) 5190
Patella Extension 7 9 0 9 5
(#3-100) G1-103) (50-100) 109 | (s0-10) (67-101)
Flesion.
(30-103) 1102 (0102 | Ga109 | (6-102) (72-102)
B
Medial tbia plateau | Extension 205 21 0 205 210
62-288) 19-209) a17-279) 5232
Flesion 2 204 m
(126-208) (126-295) 38310
Patella Extension 178 e 170 189
(n2-232) (112-208) 3236 | anos | 1725 31260
Flexion 75 193 156 198 15 197
(125-20) (145-231) 3229 | (35259 | (129-239) (148-250)
Measurement 1 basline, M 2attes Measurement 3:afer 20 min siting
chair (Chair)or the
Nocarry- @ anyp ap > 05)

itgs ol org/ 10137 joumal pone 02576521002
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xercise Intensity/Loading

« Adaptational Training Response

—

[ Norfnal level of
s tance

o Resistance | Exhaustion

14

Exercise Intensity & Dosage

increasingly

advanced [ | ¥

Exercise 1 Exercise 2 Exercise 3

A concentrated increase in pain that lasts more than 2
hours after PA suggests the need to reduce the exercise
intensity or volume for the next training bout [NOT DOMS]

pp. 86-87
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Delayed Onset on Muscle Soreness

Musde Fioe Bundle

Capitary
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Exercise Progression
« The overriding aim for patients referred with arthritis is to adhere to regular
physical activity and exercise to accrue as many benefits as possible.
« However, as patients get older, maintenance of health, fithess and
functional ability becomes of greater importance.
» The exercise instructor should emphasise the maintenance of functional
abilities to perform ADLs.
p.92
17
Inverted J Hypothesis' adapted from
Woods; Nieman (1998)
—— Immune function R —
o | ~~ Disease suscepiiviy e ‘
g =]
S 5 Average ‘
8 x
H ]
% e
2 Below
o Average . o
Sedentary Moderate Very High
Sedent: Moderate/ Exhaustive/ N N
edentary reZufartan ovef\ur:inz / Amount and Intensity of Exercise
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Variables to Consider

Trsiing type

TExercses
progression toots =
TRepettons

wain gosis

fi

I

ilyigigiy

-

Schematic model of the
progression strategies, their
tools, and main goals
according to the strength
training model.
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BORG (1970, 1982)

No exerton atall

Exemelyight

Very ight
10

1 Light

12

13 Somenhat hard
1

15 Hard (heawy)
1

17 Very bard

18

19 Extremely hard
20 Maximal exerion

RPE Scale (Borg, 1970)

pp. 86-87

Nothing at all
Very, very weak  (just notiosable)

Very weak
Weak ght)
Moderate

Somewhat
strong

Strong (heawy)

Very strong

Very, very (amost ma)
strong

Maximal

CR10 scale (Borg, 1982)
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Heart Rate Reserve (HRR)
HRR = HRn.x - Resting Heart Rate (RHR)

Calculate a light/low intensity training zone for a 50-year-old client, with a RHR of 80bpm:

HRnax = 220 - (50) = 170bpm;
HRR = 170-80 = 90bpm;

Light (low) intensity = 20-39% of HRR...

90 x 20% = 18bpm
90 x 39% = 35bpm

Finally, to calculate a corresponding target heart rate, you add on the RHR...

18 + 80 = 98bpm
35 +80 =115bpm

pp. 87-88
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Metabolic Equivalents of Task (METs)

Metabolic Equivalents is another method of determining rate of energy
expenditure.

* 1 MET = average oxygen consumption (VOz) at rest,
where 1 MET = 3.5ml/kg/min;

*® Therefore, the client from the example cited previously:
(VOzmax of 28ml/kg/min) would have a ‘MET capacity’
(fitness level in maximal METs) of 8 METs
The client has a low level of aerobic fitness.

p. 88-89
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METs Continued...

* In order to use this information in a practical way, we would next select an appropriate
exercise prescription (level of intensity) for this client and express it in a MET range, as
follows:

For example, a moderate intensity training zone would correspond to 3.8-5.1 METs.

pp. 89-90
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Maximal Achieved MET’s Levels

Intensity

High Fitness 12 METs 3.2-53 5.4-7.5 7.6-10.2
Moderate fitness 10 METs 2.8-45 4663 6.4-8.6
Low fitness 8 METs 2.4-3.7 3.85.1 5.2-6.9
Very low fitness 5 METs 1.8-2.5 2,633 3.4-43

pp. 89

- s R -
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METs Values of Common PA’s Classified as
Light, Moderate, or Vigorous Intensity

ht/Li Moderate Vigorous ( 6.0 METs)
( 3.0 METs) (3 METs)

Walking slowly around home, + Walking 3.0 mph =3.0 Jogging at 5 mph = 8.0

store, or office = 2.0 + Walking at very brisk pace (4 mph = 5.0 * Jogging at6 mph = 10.0

+ Running at7 mph = 11.5
Standing performing light * Cleaning, heavy — washing windows, ~ + Shoveling sand, coal, etc. = 7.0
work, such as making bed, car, clean garage = 3.0 + Carrying heavy loads, such as
washing dishes, ironing, « Sweeping floors or carpet, vacuuming, bricks =75
preparing food, or store mopping = 3.0-3.5 * Heavy farming, such as bailing hay
clerk 2.0-2.5 * Mowing lawn — walk power mower = =8.0

5.5

Shoveling, digging ditches 8.5

MET values can vary substantially from individual to individual during swimming as a result of different
strokes and skill levels

Table adapted from Ainsworth et al., (2000)

2/13/23
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Calculate Intensity Task

* 15 minutes to complete the 3x clients

On Course Tasks Quizzes

Other Resources
Day 1 Group Task >Link

Day 213 Group Task Profles>Link. o ” RA(2010) Classification Criteia

In groups you have 20 minutes to complete the Intensity Task

26

Cardiorespiratory Exercise

« Exercise treatment for arthritic disorders is to regulate the workload
intensity, session volume and duration.

« Workload should be via the client’s:
« heart rate (i.e., %heart rate reserve, %HRR)
« or rating of perceived exertion (RPE)

RPE becomes the dominant method as a marker of exercise
intensity

27



Cardiorespiratory Exercise
« Use a mode that reduces the degree and rate of mechanical joint loading.

* These forms include walking, cycling, and swimming pool-centred
exercise:

« Free walking velocity generates less hip joint contractile pressure than isometric or
standing dynamic hip exercises.

* Nordic walking

If ambulatory activities are uncomfortable:

« a substitute cardiorespiratory exercise such as cycle ergometry, recumbent stair should
be considered.

2/13/23

28

Water-based, or Aquatic Exercise

+ Water-based increases physical function and
ROM and reduces pain.

« Improved QoL has been extensively stated in
O/P c’ﬁ‘énts rensively !

« Water helps the individuals perform passive
and active joint ROM exercises.

« Strengthening exercises can be
accomplished due to water resists motion

29

Water-based, or Aquatic Exercise

« Clients with arthritis can endure longer-duration bouts in the water than land-based.
+ Reported to increase exercise training adherence levels connected with this type of
exercise.

+ Reported that water-based exercise declines with water temperatures colder than 28.9
°C, and cardiovascular stress escalates with temperatures greater than 36.7 °C.

Considerations/ contraindications to hydrotherapy:

* Uncontrolled seizures,

* Bowel or bladder incontinence,

* pressure sores or contagious skin rashes,

« Cognitive impairments that would endanger the client’s safety

30

10



Resistance Exercise

J 1 (~15  reps
maximum), with advancement
transpiring progressively over 6
weeks.

N\ Q\Q& \ ﬁ « At the start of resistance
W W ) training, the loading should be
N9 YV about 0% 1RM

ISOTONIC ISOMETRIC

2/13/23
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Resistance Exercise and Intensity
<|H|.
Swength  Hypertrophy  Endurance
) o) Strength Hypertrophy Endurance
Loading Recommendations for Muscle Strength, Hypertrophy, and Local Endurance: A Re-
of the Repetition Conti etal., 2021)
32
Range of Motion Exercise
*» Regular ROM exercise greatly facilitates maintenance of the degree of
joint motion
* 5 to 10 min of active (i.e., executed without assistance) ROM exercise,
performed on most or all days of the week, is recommended.
» ROM exercises should supplement aerobic and strength training
33

11



Cardio-
respiratory

Exercise Prescription Review

Begin at 2 or 3 diwk -«
increase to 3-5 d/
wk, more frequently for «
moderale—lnlensrty
activities; daily exercise
is  encourage
tolerated

40%-59% HRR
or Ozreserve
RPE 12-16 (Borg
6-20 scale) or 3-
6 (Borg 1-10
scale

Tr: Intensity ime
Type (Duration)

20-80 min,
equaling at
least 150 min
moderate
intensity or 75
min vigorous;
can combine
intensities

Activities using
large muscle
groups with
repetitive motion:
walking, cycling,
dancing,
swimming or
aquatics

e fose

Gradually increase
duration and
frequency of
exercise, then
increase intensity; if
exercise naive or
extremely
deconditioned, begin
at 40% HRR and
progress up to 85%
HRR.

2/13/23
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Resistance

Exercise Prescription Review

2 or 3 diwk, with at «
least 24 h between
each session

Training Intensity Time
Type (Duration)

Eegin at 50%- 8-10
1RM and exercises, 8-

progress to 60%- 12 reps 24
80% 1RM

Isotonic,
preferably
performed on
machines, but free
weights can be
used in select
clients with proper

safety precautions

e fose

Gradually increase
the volume of
training, then
increase the
intensity.

35

Range of Daily
motion

Exercise Prescription Review

Training | Frequency Intensity
Type

To no more than a

mild

s for 3-5 reps;

stretched muscle dynamic stretches
for 10 reps.

group

Slanc, amlve, and

svelch ing;

functional activities

(e.g., sit-to-stand,
stairs)

[See next Slide]

me (Duration) | Type (Mode)

Static and active
tightness or stretches for 10-30
discomfort of the

Gradually increase
ROM of stretching
exercise; gradually
increase volume and
intensity of functional
activities (e.g., sit-to-
stand: reduce then
eliminate use of
arms).

36
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Range of Motion Types

« Passive ROM involves no muscle work by the individual while an outside force (another
person or a passive motion machine) moves the body part through a range of motion.

« Active range of motion is movement of a body part by the individual performing the
exercise without outside forces.

« Active assisted ROM involves partial assistance with motion by an outside force, whereby
a portion of the motion of the limb may be provided by a mechanical device, another limb,
or another person.

« Dynamic stretching is a type of active ROM activity involving controlled movement of a
body part with a gradual increase in the range and speed of the movement.

2/13/23
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Summary Exercise Training: Important
Considerations

ratory | Skeletal muscle | Skeletal muscle Fle:
endurance strength endurance

OSTEOARTHRITIS

Aerobic exercise Resistance Low-intensity Dynamic exercise Combined diet and
improves training improves  resistance training  improves joint resistance and
cardiorespiratory strength, improves strength,  mobility, pain, and  aerobic training
endurance, pain, muscular muscular endurance, function. produces weight loss
depression, fatigue, ~endurance, function, health Aquatic exercise and improves
function, health function, health status, pain, and improves knee and  function, mobility,
status, and gaitand  status, pain, and  stiffness and helps hip range of motion, and pain to a greater
helps reduce fat stiffness and reduce fat and pain, and function extent than diet or
mass. helps reduce fat  maintain muscle exercise alone.

and increase mass.

muscle mass.

Body composition
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Summary Exercise Training: Important
Considerations

respiratory | Skeletal muscle | Skeletal muscle | Flexibility Body composition
endurance trength ndurance

RHEUMATOID ARTHRITIS

Aerobic exercise High-intensity Low-intensity Joint mobility Combination of
improves resistance training  resistance training  improves with aerobic and
cardiorespiratory  improves strength,  improves strength,  dynamic exercise  resistance training
endurance, pain,  muscular muscular training (RT) or RT alone
function, and, with  endurance, endurance, increases muscle
resistance training,  function, and function, and mass and
mood; aerobic mobility; increases  mobility; maintains decreases fat mass
training improves muscle mass; and muscle mass; and without significant
fitness without reduces fat mass. reduces fat mass. weight loss; also
worsening disease  Hand strengthening Hand strengthening slows bone mineral
activity. may improve may improve density loss.

dexterity and grip  dexterity and grip

strength. strength.

39
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End Point

« Properly performed exercise is safe and effective for individuals with OA,
RA.

« Appropriate exercise can be expected to increase strength, aerobic
capacity, and ROM; improve body composition; enhance physical function

» Precautions must be taken, to ensure that the prescribed exercise is
appropriate (i.e., safe and tolerable).

2/13/23
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