EFFECTS OF AN EIGHT-WEEK HAND EXERCISE PROGRAM ON
OLDER WOMEN WITH OSTEOARTHRITIS

A Thesis by
Ella Suzanne Hubele
Bachelor of Arts, University of Kansas, 2001

Submitted to the Department of Kinesiology and Sport Studies
and the faculty of the Graduate School of
Wichita State University
in partial fulfillment of
the requirements for the degree of
Master of Education

July 2006

EFFECTS OF AN EIGHT-WEEK HAND EXERCISE PROGRAM
ON OLDER WOMEN WITH OSTEOARTHRITIS

I have examined this final copy of this Thesis for form and content and recommend that it be
accepted in partial fulfillment of the requirement for the degree of Master of Education, with a
major in Physical Education – Exercise Science.
____________________________________
Dr. Michael E. Rogers, Committee Chair
We have read this Thesis and recommend
its acceptance.
_____________________________________
Dr. Jeremy Patterson, Committee Member
_____________________________________
Mr. Robert Manske, Committee Member

ii

ACKNOWLEDGEMENTS

I wish to give thanks to my graduate advisor, Dr. Michael Rogers. He consistently
expected a higher standard of analysis, research, and technical writing that had previously been
lacking in my educational experience. This made graduate school a refreshing challenge, and a
lot of fun to complete. No, I still haven’t learned how to juggle; I think I’m completely hopeless.
I am also indebted to my graduate committee, Dr. Jeremy Patterson and Mr. Robert Manske for
their guidance and insight into my research. Their recommendations helped simplify data
collection, which was invaluable during the research phase.
Gratitude is also due to all my other professors who understood that life is an obstacle to
overcome, and gave me the flexibility to overcome my Everest.
Thank you to Dr. Michael Rogers and Mr. Phil Page for the use of the photos and
exercises in this project. Thank you also to Professor Bellamy, for the use of the AUSCAN in
this project.
Thank you, Janice Pankratz of Salina Parks and Recreation; you were an answer to a
prayer. Thanks also goes to the Directors of Eagle Crest, Salina Presbyterian Manor, and
Riverside Plaza for letting me use your facilities for classes. Thank you to every person who
took my classes and participated in my research project.
Thank you, Catherine, for the all the last minute details. You are the best twin a gal
could have. Thank you, Thad and Rachel, for your support, encouragement, and patience.
Mom & Dad, you already know I couldn’t have made it this far without you.

iii

ABSTRACT
Osteoarthritis is a disease that causes decreases in hand function in the elderly adult and
can lead to full disability of the hand. There is no clear cause of osteoarthritis of the hand,
although injury and overuse can contribute to development of the disease. Traditional treatments
include splinting, paraffin therapy, medications and, in severe cases, joint replacement. Nontraditional therapies include mobility training, therapeutic touch, acupuncture and exercise. The
purpose of this study was to explore the non-traditional treatment of hand-strengthening exercise
as a way to improve hand function. Specifically, this study evaluated the effects of an eightweek hand exercise program utilizing Hand Exercisers and FlexBars on hand grip strength and
dexterity in 13 elderly women aged 70-85 (M=80.4, SD= +/- 4.25) who showed signs and
symptoms of hand osteoarthritis, which are pain, stiffness and swelling.. Participants were
evaluated before and after the exercise intervention for grip strength, pinch strength, range of
motion of the trapeziometacarpal, metacarpophalangeal, interphalangeal and wrist joints, and
were timed on a hand dexterity test that involved putting on and buttoning a shirt with ten 3/8th
inch buttons. A repeated measures ANOVA was the mode of data analysis. Hand strength
significantly improved (p<0.05), as both grip (19%) and pinch (26%) strength showed
improvements. In range of motion testing, palmar flexion (12%), interphalangeal flexion (46%),
metacarpophalangeal flexion (39%) and wrist extension (11%) showed significant improvements
while palmar abduction (12%) and wrist flexion (8%) did not. Hand dexterity also improved as
evidenced by a 24% decrease in the amount of time to button a shirt. Pain, stiffness and
disability, as measured by the AUSCAN, also decreased significantly, with a 17.3% decrease in
means. The results indicate that hand exercise programs can be used to increase hand function
while decreasing the signs and symptoms in patients with hand osteoarthritis.
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Chapter I
INTRODUCTION
Osteoarthritis of the hand is a degenerative hand disease that can cause a patient to lose
all ability to open and close the hand. Although there have been many studies that have
documented the effects of exercise on osteoarthritis in the knee, hip and spine, there are only a
few studies that document the effects of exercise on the hand (Stamm et al, 2002; Zelazny, 2001;
Peck, 1998).
Once osteoarthritis is diagnosed, patients often begin to undergo treatment in the form of
medication and therapy. According to Holbrook and Bennett (1990), treatment is based on
disability and pain levels. Traditional treatments include non-steroidal anti-inflammatory agents,
paraffin therapy and/or splinting. Most physicians and orthopedic specialists suggest keeping the
hands mobile through activity and range of motion exercises, but do not prescribe a specific
exercise program. More drastic approaches are direct injections of pharmaceuticals into a joint,
or replacement of the joint affected by osteoarthritis. Yet, non-traditional management programs
are starting to emerge, and the studies performed on many interventions have been promising.
For example, providing joint protection and exercise literature has been shown to increase the
grip strength by 25% and global hand function by 65% (Stamm et a.l, 2002). Music therapy via
piano playing also increases pinch strength and range of motion (Zelazny, 2001). Furthermore,
therapeutic touch, a combination of mobility exercise and massage, has reduced pain and
increased mobility (Peck, 1998). Based on these recent studies, it appears that exercise therapy
can attenuate the degenerative progression of osteoarthritis that can lead to disability.
There are many methods of hand exercise that can improve strength, mobility, and
function. The current study examined the effects of hand exercise on mobility and hand strength
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in older adults with osteoarthritis of the hand. Grip strength, range of motion, and dexterity of
the hand were assessed before and after completing an exercise program that utilized specific
training tools.

Purpose of the Study
Osteoarthritis can lead to diminished hand function, complete hand disability, and loss of
independence in elderly adults. It was the purpose of this study to evaluate the effects of a hand
exercise program in older women with hand osteoarthritis.

Research Hypothesis
Older women with hand osteoarthritis who participate in an 8-week hand exercise
program will improve their hand grip strength, pinch strength, range of motion and the score on a
hand dexterity test.

Significance of the Study
It was the purpose of this study to examine a hand exercise program for older women that
will potentially increase hand function. Considering the progression of osteoarthritis to full
disability of the hands, this study could lead to older adults remaining independent for months or
even years longer than they would have expected otherwise. It also could provide a method for
the older adult to prevent or regain their independence by increasing hand dexterity and strength.
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Variables
Independent Variables: Exercise Program
a. Hand exercise with Hand Exerciser (Thera-Band® Hygenic Corp., Akron, OH)
b. Hand exercise with the FlexBar (Thera-Band® Hygenic Corp., Akron, OH)
Dependent Variables: Measures of Hand Function
a. Grip strength
b. Pinch strength
c. Range of motion
d. Hand dexterity
Control Variables
a. Age of the participant
b. Gender of the participant
c. Severity of osteoarthritis
d. Current medicinal or physical therapies
e. Joint replacement

Limitations
a. May be difficult to control outside influences such as changes in medication or other
therapies in which patients are already enrolled
b. Severity of osteoarthritis may make exercise more or less difficult for some participants
c. This study will not be able to predict if hand exercise will increase or even decrease
function in participants with severe cases of osteoarthritis
d. This study does not contain a control group.
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Delimitations
a. Results are limited to elderly women with mild to moderate osteoarthritis, as determined
by their responses to the AUSCAN Osteoarthritis Hand Index
b. Results are specific to the types of exercises used in the study

Assumptions
a.

Participants will be willing to complete exercises in the program through mild hand
discomfort and stiffness while still doing all their ADLs and BADLs

b. Participants will perform their pre and post tests to the best of their capability
c. Participants will not perform hand exercises in addition to those listed in their exercise
program

4

LIST OF ABBREVIATIONS/NOMENCLATURE

AUSCAN Index: An international standard of clinical measurement of osteoarthritis of the
hand. It consists of questions that probe the extent of symptoms in the areas of pain, stiffness,
and physical function in patients with osteoarthritis of the hand joints. It has been shown to be
valid, reliable and responsive in detecting clinically important changes in health status. The
version used in this study is the AUSCAN LK3.0 USA English, which consists of 15 questions
that are evaluated on a five point Likert scale (Bellamy 2003).
Mild to Moderate Osteoarthritis: A condition characterized by the breakdown of the articular
cartilage of the hand. It is diagnosed by symptom history and joint deterioration measured by
hand X-ray or magnetic resonance imaging. Severity of osteoarthritis is determined by the
patient’s physician.
Dexterity: Readiness and grace in physical activity; especially: skill and ease in using the hands
(Merriam-Webster 2002)
Hand grip strength: The pounds of pressure that the grip exerts when the hand is squeezed.
Grip strength is measured by the JAMAR hand dynamometer.
Hand Exerciser: The Hand Exerciser manufactured by Thera-Band® (Hygenic Corp., Akron,
OH) are exerciser tools that are color coded by the amount of resistance in pounds when
compressed 50%. The standard hand exerciser is for smaller hands, and is available in five
resistances. The yellow is 1.5 lbs of resistance, the red 3 lbs, the green 5 lbs, the blue 8 lbs, and
the black 17 lbs. The extra large size is for larger hands or for people who have limited hand
mobility, and it is available in four resistances, from the red or 3 lbs up to the black or 17 lbs of
resistance.
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The Hand Exercisers can be used hot to decrease stiffness and increase circulation or cold to
reduce swelling of the hand.
FlexBar: The Thera-Band® FlexBars are made from natural rubber and are available in 3 levels
of resistance. The Red FlexBar takes 10 lbs. of force to bend to a u-shape, and is 1 ½” in
diameter. The Green takes 15 lbs., and is 1 ¾” in diameter. The Blue FlexBar takes 25 lbs to
bend to a u-shape, and is 2” in diameter.
Range of motion: The extent of movement of a joint from maximum extension to maximum
flexion as measured in degrees of a circle (Merriam Webster 2002)
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Chapter II
REVIEW OF LITERATURE

Osteoarthritis of the hand is a serious disease that can rob a person of their independence
and sense of well-being. Osteoarthritis is a degenerative disease, which over time can cause a
patient to completely lose all ability to open and close the hand. The progression of the disease
has a symmetrical pattern, although it is not necessarily bilateral. There is no one specific cause
of osteoarthritis because so many factors contribute to longitudinal joint damage. However,
there seem to be genetic links to osteoarthritis, as the risk for developing the disease is greater if
family members suffer from it. The unilateral nature of osteoarthritis has also led researchers to
believe that overuse or abuse of a joint can also cause the breakdown of cartilage. Although
there are many treatment options available to ease the pain, there currently is no way to
completely reverse the damage. If the treatment plan does not include exercise of afflicted
joints, complications can result in additional pain and loss of mobility. Therefore, it is useful to
explore all treatment options available to patients, and specifically focus on the non-traditional
therapy of hand exercise.

The Disease
Osteoarthritis of the hand is a recognized disease. Osteoarthritis of the hand is
characterized by the breakdown of the articular cartilage of the carpometacarpal,
metacarpophalangeal, and interphalangeal joints. Osteoarthritis can be in one digit or a
combination of digits. The synovial membranes and the joint capsule are also damaged or
destroyed (Carmeli et al., 2003). The loss of cartilage causes pain and restricts movement in the
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joint. It can also cause bone spurs, deformities, and difficulty in performing activities of daily
living (Carmeli et al., 2003). To be diagnosed with osteoarthritis, the patient must have a history
of symptoms and show signs of joint deterioration by x-ray or magnetic resonance imaging. The
severity of osteoarthritis can be determined by clinical diagnosis, yet there are other tests
available to determine the effects the disease has on independent living and daily activities.
According to Spirduso (1995), two of the most common assessments are the Williams Test of
Hand Function developed by Williams, Hadler, and Earp in 1982, and the Jebsen Test of Hand
Function developed by Jebsen, Taylor, Trieschmann, Trotter and Howard in 1969. The Williams
Test of Hand Function has the patient open and close nine different types of door latches and can
predict functional dependency by the patient's performance. The Jebsen Test of Hand Function
uses seven common tasks, including moving and shifting objects, in order to determine hand
function.

Causes
Patients are diagnosed either with primary and/or secondary osteoarthritis. These two
types of the disease are partitioned by the suspected cause. Primary osteoarthritis is not thought
to have one definite cause, and secondary arthritis seems to be linked to an injury or abuse of a
joint (Spirduso, 1995). Although no one determinate factor has been proven to cause
osteoarthritis, there are studies that show certain risk factors may increase the chance of
developing it. Overuse or injury of a joint have been linked to the disease, and are now widely
accepted as risk factors. Environmental factors and grip strength have also been indicated as risk
factors. In a 2003 study, Sayer et al. suggest that men’s prenatal joint formation, low birth
weight, and high adult weight is correlated to developing osteoarthritis. Also, another report
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from the Framingham Study correlates high grip strength with developing osteoarthritis in all but
the distal interphalangeal joints (Chaisson et al., 1999). Most significant are the studies that
suggest susceptibility to primary and secondary osteoarthritis of the hand may be genetically
linked. Bijker et al. (1999) discovered that hand radiologic osteoarthritis (ROA) and disc
degeneration were found significantly more frequently in siblings than in the general population.
Hirsh et al. (1998), as part of the Baltimore Longitudinal Study on Aging, also identified a
familial aggregation of osteoarthritis of the hand joints, suggesting that it is inheritable. Finally,
a report from the Framingham Study suggests that there is a genetic contribution to osteoarthritis,
with evidence of a major recessive gene that can possibly be triggered by the presence of
polygenic or environmental factors (Felson et al., 1998). Given that the causes of osteoarthritis
are multivariate, it only makes sense to continue to research all possible causes in order to reduce
the incidence in the population.

Progression, Effects on Bone Density, and Prevention
The progression of osteoarthritis has been clinically documented as starting with mild
pain and stiffness, moving to moderate pain, discomfort and restriction of range of motion,
concluding with deformity and loss of ability to use the joint. While modern medicine does not
dispute the course of the disease, there are conflicting opinions on how the disease affects
variations in symptoms and progression to different joints of the hand. In the past, the incidence
and symptoms of osteoarthritis in the hand were considered unpredictable. Contemporary
studies have uncovered that multiple joints are affected in pattern, and they suggest a radial type
of symmetry. The radial symmetry theory of osteoarthritis states that joints in a ray of the hand
(from wrist to distal point of phalange) have a greater tendency to develop the disease. Despite
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the fact that a recent study concurs that multiple joints are afflicted symmetrically, the study
disputes the radial symmetry pattern. Niu et al. (2003) studied 976 subjects with symptomatic
osteoarthritis. They discovered that multiple joints are affected, but the joints were clustered
more by row than ray, meaning the same joint on each separate digit was afflicted. They also
agreed that osteoarthritis does have a symmetry that most often occurs in women. Another study
done by Bellamy et al. (2002) noted that pain, stiffness, and manual dexterity have a rhythmic
variation throughout the day.
The effect of osteoarthritis on bone mineral density is a new research field in
gerontology. Only a handful of studies have been conducted on this topic, and no one study has
established a clear effect. However, Sowers et al. (1999) published a study that looked at the
pathogenesis of osteoarthritis in the hand and knee. They ascertained that women with
radiographic osteoarthritis do have a greater bone mineral density and are less likely to lose that
higher level of bone mineral density. Also, bone turnover rates were lower in women with
osteoarthritis of the hand and/or the knee. This study suggests that bone-forming cells reacted
differently in those women, compared to the normal population. Although further study is
needed, it may be good for the patient to know that osteoarthritis may provide some protection
against osteoporosis.
There is no treatment that can reverse osteoarthritis; however, prevention may be
fundamental in reducing the incidence of osteoarthritis. One avenue of prevention may be in
decreasing overuse of the joints in the workplace. Vingard (1996) and Croft et al. (1992) found
that prolonged heavy lifting or heavy use of a joint in occupations such as dock loader or farmer
may contribute to osteoarthritis of the knee and hip. Rettig (1994) also found that in tennis
athletes, osteoarthritis of the wrist can be linked to the intense loads and pressure placed on the
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wrist. The relationship between hand osteoarthritis and occupational overuse has only been
clearly established in the cotton worker (Hadler 1977, March 2004). However, this finding is
important because effective prevention of overuse of the hand within this population can
possibly be adapted to help prevent the occurrence of hand osteoarthritis in the general public.
Another avenue of prevention available to women may lie in hormone replacement
therapy (HRT). Spector et al. (1997) found that women currently using HRT had a significant
protective effect for knee osteoarthritis, with a less clear effect for the carpometacarpal joint.
HRT did have an effect on all the hand joints, but it was not statistically significant. However, it
is promising that they did find a slower pathogenesis for osteoarthritis of the hand for current
users of HRT.

Disability
As stated earlier, osteoarthritis can progress to full disability of the hands. This is of
great concern to older adults, as their ability to remain independent is contingent on their hand
function. In The Aging Hand, a review of hand function in older adults, Carmeli et al. (2003)
discuss the deterioration and resulting dysfunction of the hand. They explain that the hand is the
most active part of the upper extremity and is required to perform all of the basic activities of
daily living. The older adult without a degenerative disease naturally loses some hand function.
Osteoarthritis can cause the hand to lose the ability to grip and pinch, and perform common tasks
involving precision dexterity. Thus, osteoarthritis is a serious concern for the aging adult as it
can cause a patient to lose mobility and function above the normal deterioration that happens as a
result of the aging process. According to Spirduso (1995), the reduced ability to perform the
activities of daily living classifies the older adult as physically frail. The physically frail adult
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borders on partial or complete dependence on a caregiver. Typically, the frail have a morbid
disease that usually results in disability such as arthritis. Simple tasks, such as combing the hair
or fixing a meal are almost impossible to an individual that has lost manual dexterity. Once they
lose the capacity to take care of themselves, they are usually institutionalized in nursing homes
or hospitals, which is at best a difficult adjustment. Therefore, the loss of hand function due to
osteoarthritis and the resulting frailty or dependence can take a heavy toll on the older adult.

Treatment
Once a patient has been diagnosed with osteoarthritis, the patient is then prescribed a
treatment program. According to Holbrook and Bennett (1990), treatment depends on the
disability and pain levels present in a patient. Traditionally, the main prescription for pain is
non-steroidal anti-inflammatory agents (NSAIDs). Also, paraffin therapy can be used along with
warm compresses to loosen the joints and help ease stiffness. Splinting is also effective if the
joint is unstable. Mobility is also very important. Most physicians and orthopedic specialists
recommend keeping the hands and fingers vigorous through activity. Holbrook and Bennett
(1990) also suggest gentle stretching, or range of motion activities and NSAIDs to help maintain
dexterity, although they do not prescribe specific activities or stretches for the patient.
Traditional treatments are widely prescribed and used because they have been proven effective in
relieving the symptoms of osteoarthritis.
More radical approaches for pain and deformities are injections and joint replacement
surgery. Joint injection is the direct infusion of pharmaceuticals into a joint to relieve pain or
swelling. Joint injection has been shown to be effective for the first carpometacarpal joint (Tallia
& Cardone, 2003). If all other treatments have failed, or the deformity is severe, then a surgeon
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will recommend joint replacement. One type of flexible joint replacement arthroplasty is the
silicone joint. Usually this is prescribed for the metacarpophalangeal joint. In a study done over
30 years ago, both rheumatic and osteoarthritis patients showed significant increases in flexion of
the joint and 97% of the deformities were corrected (Swanson, 1972). A recent development is
the use of pyrolytic carbon implants for the metacarpophalangeal joints. These implants show
little abnormal growth around the implant, and have a very low failure and complication rate
(Cook et al., 1999). Whereas artificial joints work best for the metacarpophalangeal joint, the
carpometacarpal joint of the thumb has a greater success rate using natural tissue. Kalb (1998)
explains the procedure as removing the worn out trapezium bone and replacing it with a part of
the flexor carpi radialis or the palmaris longus rolled up. These three types of joint replacements
represent only a scant few of the many types of joint replacements and procedures available to
the patient.
Non-traditional medicine and therapy has taken strides to adjoin traditional and nontraditional treatments for osteoarthritis. The benefits of supplements, acupuncture, exercise and
various types of therapies have gained public interest. Glucosamine is a supplement advertised
as increasing the lubrication of joints and reducing cartilage damage. Although glucosamine has
been shown to be effective for animals, there is not sufficient research to support the findings in
humans and any improvements in joint function have merely been anecdotal. In contrast,
acupuncture was once considered as effective as a sugar pill by the community. However, a
recent conference held by the National Institute of Health (JAMA, 1998) concluded that
acupuncture may have scientific validity for osteoarthritis. Acupuncture has been shown to be
effective for nausea and vomiting caused by surgery and chemotherapy. The research supporting
acupuncture could be used as an alternate or adjunct treatment for osteoarthritis in a
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comprehensive management program (JAMA, 1998).
Exercise, music therapy, and therapeutic touch are other therapies available to patients,
and all are very effective. One study showed that just providing instruction to patients in joint
protection and home hand exercises increased grip strength by 25% and global hand function by
65% (Stamm et al., 2002). Another study showed that providing skilled finger exercise to older
adults with or without hand osteoarthritis improved hand function (Ranganathan, 2001).
Strengthening, joint protection, and stretching are all effective for chronic epicondylitis of the
wrist for decreasing pain and improving hand function (Martinez-Silvestrini 2005). Also, for
rheumatoid arthritis of the hand, a program of hand exercise, joint protection, and stretching has
been shown to be more effective than just strengthening and stretching alone (O’Brien 2006).
Music therapy, another type of hand exercise, showed promising results in four case studies.
Along with being a meaningful exercise to older adults, it provided an opportunity for
socialization, and an increase in finger pinch meter values and range of motion. Two
participants also noted significant decreases in arthritis pain after each therapy session (Zelazny,
2001). Finally, therapeutic touch, a cross between mobility and massage, can be used as an
effective tool for relieving pain and stiffness. One study showed the benefits therapeutic touch
can have for debilitating osteoarthritis. The participants for this study were patients in a direct
care nursing home. They reported a significant decrease in pain, and an increase in mobility,
along with a marked improvement in mood and easement of depression symptoms that stem
from the disease (Peck, 1998). In conclusion, non-traditional treatments for the symptoms of
osteoarthritis can be used as a part of a wide-ranging management program, in conjunction with
traditional and radical treatments.
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Summary
While the existing literature has demonstrated the effectiveness of traditional therapies
for osteoarthritis, more research is needed to explore the non-traditional therapy option of hand
strengthening and stretching for hand osteoarthritis as a way to reduce symptoms and retain
mobility. This study will explore the effects of an eight-week exercise program on participants
with mild to moderate osteoarthritis of the hand, thus seeking to close the gap in the literature.
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Chapter III
METHODOLOGY

Participants
Thirteen women aged 70-85 completed the study. The mean age was 80.4, SD= +/- 4.25.
Participants were recruited from two facilities, the Salina Presbyterian Manor (n=3, M=81.3,
SD= +/- 4.3) and Eaglecrest (n=3, M = 81.0, SD= +/- 7.0) and the community through a class
held with Salina Parks and Recreation (n=7, M=79.9, SD= +/- 7.84). Although four men had
been recruited and participated in part of the study, none were able to complete the study due to
their own declining health or death of a spouse. Two participants were eliminated from the study
because they had been determined incompetent to understand directions and complete activities.
Also, participants would have been ineligible to participate if they had a joint replacement in any
joint of the hand used in the study. However, no participants had joint replacement in the tested
hand. This was a targeted sample, with the classes chosen at the facilities to aid in finding
participants with hand osteoarthritis. All participants signed an informed consent document
approved by the Wichita State University Institutional Review Board, (see appendix D).
The AUSCAN Index was administered to determine the signs and symptoms of
osteoarthritis, and no participant was eliminated since no participant had severe osteoarthritis.
The Health History and Activity Questionnaire was administered to determine suitability for
exercise.

Participant Screening
The AUSCAN Index was administered to all participants to assess the three dimensions
of pain, disability and joint stiffness in hand osteoarthritis. Any participant that had at least two
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of the symptoms of osteoarthritis or has been diagnosed with osteoarthritis in one or both hands
was eligible for the study. No participant was eliminated due to lack of signs and symptoms
arthritis or severity of their symptoms of arthritis. The Health History and Activity
Questionnaire, (see Appendix C) was then administered to determine suitability for exercise and
inclusion in this study. No participant was eliminated due to a health condition or joint
replacement in the tested hand, although two participants were eliminated because of their
inabilities to understand and follow directions. Two participants withdrew from the study due to
deteriorating health, and two other participants withdrew because of a change in condition of
their spouse.

Clinical Tests
Pre-tests and post-tests were conducted for all participants. Participants signed the
informed consent document and subsequently completed the Health History and Activity
Questionnaire and the AUSCAN Index. Participants were then pre-tested to determine grip
strength, pinch strength, range of motion and hand dexterity in the hand that had the most pain,
or their dominant hand if pain levels were felt to be equal between hands. Participants were
asked throughout the study if their medications or therapies had changed, but no participant that
completed the study had any change in medication or therapy. Post-tests measured the grip
strength, pinch strength, range of motion and hand function of the remaining participants.

Hand Strength Measurements
Hand strength was evaluated through grip strength and pinch strength. Grip strength was
measured by a JAMAR hand dynamometer, (Sammons Preston, Boilingbrook, IL). Participants
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were seated, with the shoulder abducted and neutrally rotated. The elbow was flexed to 90
degrees, and the forearm and wrist were placed in a neutral position. Grip strength was
conducted in three trials, and the highest value was used as the final value. Pinch strength was
measured by a pinch strength dynamometer (Sammons Preston, Boilingbrook, IL). Participants
were seated, with the shoulder abducted and neutrally rotated, the elbow flexed to 90 degrees,
and the forearm and wrist in a neutral position. The pinch used was the pinch between the thumb
and the index finger. Pinch strength was conducted in three trials, and highest value was used as
the final value.

Range of Motion Measurements
Range of motion was assessed using the procedures determined by the American
Academy of Orthopedic Surgeons as described in the Clinical Measurement of Joint Motion
(Greene & Heckman 1994). This manual sets the standard for measuring and recording joint
motion of the human body for the clinician, researcher and therapist. For the thumb, palmar
abduction and flexion at the metacarpophalangeal joint was measured using a goniometer.
Ability to oppose the thumb was noted, but not measured by a goniometer. For the fingers, only
flexion of the proximal interphalangeal joint and metacarpophalangeal joint of the index finger
was measured. For the wrist, both flexion and extension was measured.

Hand Dexterity
Hand dexterity was measured by administering a timed test. Participants were timed on
how fast they put on and buttoned ten buttons on a dress shirt with buttons that are 3/8th inch in
diameter. This field test was devised from examining hand function tests, ADLS, and BADLS.
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Many of the tests available from clinical trials had a completion time of 10 to 30 minutes per
participant, with only one participant able to be tested at one time. This is not practical for field
exercise testing. In examining ADLS as listed by Spirduso, (1997), one ADL that required
dexterity, was easily timed, easily tested over many participants and would be practical for field
exercise testing was buttoning buttons. Although clinical validity and reliability of this test has
not been established, buttoning buttons has been recognized as an important ADL that requires
hand dexterity, and was chosen as the measure of hand dexterity for this intervention. The
diameter of the buttons was taken from an informal survey of over 40 men’s and women’s dress
and polo shirts in three popular department stores. Two participants who were unable to put on
the shirt due to hemipalegia from a stroke were asked to take the shirt from a bunched roll on the
table, place it neatly in their lap or in front of them on the table, and proceed with buttoning the
shirt.

The AUSCAN Index
The AUSCAN Index was chosen for this study because it is a disease specific health
status measure of osteoarthritis, and easily used in field exercise testing. It is short, as it consists
of 15 questions and takes approximately 5 minutes to complete. It probes clinically important,
patient relevant symptoms in the areas of pain, stiffness and physical function in patients with
osteoarthritis of the hand joints (Bellamy 2006). It has been shown to be valid and reliable in
clinical testing (Bellamy et al. 2002, Slatkowsky-Christensen et al 2001). It has also shown to be
responsive to changes in health status in a washout treatment study (Bellamy 2002). It was not
the intent of this study to use the AUSCAN as a diagnostic agent, but rather to identify
participants that showed signs and symptoms of osteoarthritis for inclusion in a simple hand
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exercise study. Participants’ scores were weighted by simple addition of scores without any
correction for relative importance of the subscales of pain, stiffness, or disability. Participants
were pre and post-tested with the AUSCAN.

Intervention Protocol
Prescreened participants in the exercise groups were tested on their ability to bend the red
Thera-Band FlexBar (Hygenic Corp., Akron, OH) ten times, which takes 10 pounds of force to
bend into a U-shape. If this was accomplished without undue strain, they were then tested with
the other Thera-Band FlexBars to find the FlexBar that fit their ability to bend it 10 times
without undue strain. The participants were able to request a lower or higher resistance at any
time. A similar test was administered for the Hand Exerciser. No participant was interested in
squeezing the yellow ball, but reached straight for the red, and squeezed it 10 times, which took
1.5 pounds of force to compress 50%. If the participant was interested, they then tested their
abilities with the green Hand Exercisers, which no participant that completed the study was able
to use successfully during the first four weeks. Only one participant chose to increase the
resistance by using a green Hand Exerciser.
A unique class design of both in-class and at-home hand exercise sessions was used for
the intervention. Participants performed hand exercises in a class held once weekly, and then
performed the training two times during the week at their residence. Participants received a
training chart with pictures of the exercises used in the intervention; a training schedule and a
training log that was included within the chart by the second week per participant request (see
Appendix A). Participants that missed a class were very proactive, and requested the new
materials to either be picked up the following day or requested them a week in advance.
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Participants then showed the researcher their training log at each class session and it was noted
on the attendance sheet if they completed all home sessions. Only one participant from
Eaglecrest and one from Salina Parks and Recreation did not complete one session of the home
hand exercise.

Data Analysis
Statistical analysis was completed using the statistical software program SPSS for
Windows V.14.0 (SPSS Inc., Chicago, IL). Means and standard deviations were computed. Due
to the small size of the targeted sample, a repeated measures analysis of variance (ANOVA,
Wilk’s criterion) was used as the principal mode of computing results. The difference between
groups of participants was not computed due to uneven and small group size. Percent changes
were computed from the mean pre and post values. A probability value, set a priori, of less than
0.05 was considered statistically significant.
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Chapter IV
RESULTS

Descriptive Characteristics
Participant ages are presented in Table 1. Participants were aged 70-85. All were female,
and were divided into three groups of unequal values. The mean age was 80.4, SD= +/- 4.25.
Participants were recruited from two facilities, the Salina Presbyterian Manor (n=3, M=81.3,
SD= +/- 4.3) and Eaglecrest (n=3, M = 81.0, SD= +/- 7.0) and the community through a class
held with Salina Parks and Recreation at Riverside Plaza (n=7, M=79.9, SD= +/- 7.84).

Table 1. Participant Ages (years)
Group Number

Mean

SD

Salina Presbyterian Manor

3

81.3

(+/-4.30)

EagleCrest
Salina Parks and
Recreation

3

81

(+/-7.0)

7

79.9

(+/- 7.84)

Total

13

80.4

(+/-4.25)

Hand Strength Assessment
A repeated measures ANOVA, Wilks criterion, was used to evaluate grip strength pre
and post values. The results indicated that the grip strength did improve significantly, Wilks Λ =
.41, F(1, 25) = 17.57, p< .001, with a 19.3% mean improvement. A repeated measures ANOVA
was also used to evaluate pinch strength. Pinch strength was significant, Wilks Λ = .57, F(1, 25)
= 8.97 , p< .01, with mean improvement of 26.3%. The means and standard deviations of hand
strength are presented in Table 2 and represented in figure 1.
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Table 2. Hand Strength (kg)
Grip Strength
Pinch Strength
Values are Mean ± SD
* p<0.05

Pre

Post

% Change

13.15 ± 5.21

15.69 ± 4.40*

19.3 %

2.87 ± .84

3.54 ± 1.19*

26.3 %

Figure 1. Hand Strength
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20

*

15
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10

*

*p<0.05

5
0
Grip
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Range of Motion Measurements
Repeated measures ANOVAs, Wilks Criterion were used to investigate if the six
measurements of palmar abduction, palmar flexion, interphalangeal flexion,
metacarpophalangeal flexion and wrist flexion and wrist extension showed significant
improvements. Means and standard deviations are represented in Table 3. Palmar abduction did
not show a significant improvement, Wilks Λ = .76, F(1, 25) = 3.74 , p= .077, but showed a
12.4% improvement (Figure 2). Palmar flexion showed a significant improvement Wilks Λ =
.55, F(1, 25) = 9.86 , p= .009, with a mean improvement of 11.8% (see Figure 2).
Interphalangeal flexion showed a significant improvement Wilks Λ = .43, F(1, 25) = 15.71, p=
.002, and showed a 46.1% mean improvement (Figure 3). Metacarpophalangeal flexion showed
a significant improvement, Wilks Λ = .51, F(1, 25) = 11.60, p= .005 with a 39.1% mean
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improvement (Figure 3). Wrist flexion did not show a significant improvement, Wilks Λ = .84,
F(1, 25) = 2.22, p= .162, but showed a 7.9% mean improvement (see Figure 4). Wrist extension
showed a significant improvement, Wilks Λ = .46, F(1, 25) = 13.90, p= .003, with a 10.5% mean
improvement (Figure 4). Although opposition had been noted in all cases, it was not measured
using a goniometer. That said, each participant showed improvement proximally and medially,
meaning they could touch the palm instead of the fingers, move their thumb proximally down the
palm, or touch the palm below their fifth digit instead of the fourth.
Table 3. Joint Range of Motion (degrees)
Pre

Post

% Change

Palmar Abduction

52.19 ± 15.48

58.65 ± 9.92

12.4 %

Palmar Flexion

46.77 ± 14.43

52.31 ± 13.87*

11.8 %

Interphalangeal Flexion

59.19 ± 28.75

86.46 ± 35.58*

46.1 %

Metacarp. Flexion

54.07 ± 12.66

75.23 ± 15.85*

39.1 %

Wrist Flexion

63.88 ± 12.08

68.92 ± 10.75

7.9 %

Wrist Extension
Values are Mean ± SD
* p<0.05

50.61 ± 15.35

55.92 ± 11.78*

10.5 %

Figure 2. Palmar Flexibility
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Figure 3. Phalangeal Flexibility
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Figure 4. Wrist Range of Motion
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Hand Dexterity
A repeated measures ANOVA, Wilks criterion, was used to evaluate hand dexterity time.
Hand dexterity showed a significant decrease in time to complete the button evaluation, Wilks Λ
= .43, F(1, 25) = 15.72, p< .002, and the means decreased by 24.1 % (see Table 4 and Figure 5).
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Table 4. Hand Dexterity (seconds)
Hand Function Time
Values are Mean ± SD
* p<0.05

Pre

Post

182.22 ± 141.77

138.16 ± 115.65*

% Change
24.1 %

Figure 5. Hand Dexterity
310
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250
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220
190
160
130
100

Button Test

The AUSCAN Index
As stated earlier, the evaluation of the AUSCAN was weighted, using a simple
summation of the scores of each section as the final score. This allowed for a simple means
comparison for pre and post-test results. A repeated measures ANOVA, Wilks Λ = .343, F(1,
25) = 24.95, p< .001 was used to evaluate the effectiveness of the intervention (see table 5 and
figure 6). The mean decreased by 17.3%. As determined by the AUSCAN, this intervention did
significantly decrease the participant’s perception of pain, stiffness and disability.

Table 5. AUSCAN Index Score
AUSCAN Score
Values are Mean ± SD
* p<0.001

Pre

Post

% Change

33.77 ± 7.28

27.92 ± 6.97

17.3 %
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Figure 6. AUSCAN Index Scores
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Other Results
Many participants reported a decrease in pain, swelling, and stiffness by the fifth week of
the study. One of the participants with hemipalegia reported that she had regained a small but
noticeable change in her affected hand, as she was now able to lightly grasp objects for a few
seconds. The other hemipalegic participant had noticed an increase in her total hand function,
and her grip strength actually improved. On the final day of class, it was noted that she wore a
shirt with buttons, which she had not done since her stroke. Another participant proudly
announced that for the first time in two years, she had been able to open a pickle jar without the
use of an aid. One other participant noted that she could finally wring out a washcloth without
pain in her thumbs, and she could also open soda bottles without help.
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Chapter V
DISCUSSION

The purpose of this study was to explore the non-traditional treatment of hand exercise as
a way to improve the hand function of the older adult with osteoarthritis. In order to retain
participants, and to ease participants into hand exercise, this study utilized a novice exercise plan
as defined by the ACSM in their Position Stand of 1998. The main findings are that even a
novice exercise program could improve hand function, index finger range of motion, and
strength of the hand.

Strength
Both grip and pinch strength improved 19.3 and 26.3%, respectively in the study, which
is similar to the improvements reported in the home hand exercise study conducted by Stamm et.
al. (2002) where hand grip strength improved 25%. Participants in this study were given
exercises, joint protection information, and then were allowed to increase intensity as often as
desired. The difference in results between this study and the current intervention could be
related to the pace of each study, as participants in the home hand study were self-paced, but
those in the intervention were paced by the weakest in the class. If the participants had been on
individual exercise prescriptions, they could have increased sets or repetitions more frequently.
Also, the difference could be attributed to the exercises or equipment used, as Stamm et al (2002)
study did not use all of the same hand exercises or equipment as this study. Further research into
comparing this study to other possible hand exercise studies was difficult, as there is not
sufficient research in the field of hand exercise. The results of this study results suggest that a
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beginning exercise program is beneficial to hand strength in patients with osteoarthritis. Yet, this
exercise program could be used by all older adults, with or without osteoarthritis to combat the
30% decrease in hand strength seen in normal aging by Ranganathan et al. (2001). A more
aggressive intervention could possibly eliminate the age-related decline in hand strength
altogether.

Flexibility
Flexibility increased significantly for interphalangeal flexion, palmar flexion,
metacarpophalangeal flexion and wrist extension. Interphalangeal flexion showed the highest
improvement percentage, at 46.1%, with metacarpophalangeal flexion close behind at 39.1%.
Most interesting was the increase in the participants’ ability to oppose their thumbs, as all
participants showed improvement both proximally and medially. Palmar abduction did not
increase significantly, and this could be contributed to the exercise program, as it did not include
exercises that focused on abduction. Wrist flexion did not show a significant increase, yet there
were exercises that included stretching and strengthening of the wrist. The slight improvement
in wrist flexion suggests that the intensity of the program was not strong enough to have a
significant effect and that in subsequent studies additional wrist flexion exercises could be added
to increase the effect. Another possibility is that these movements of the hand and wrist may not
have been significantly affected by osteoarthritis or any other factor, and therefore were not
significantly increased by exercise. The results of this study are unique in that most studies
evaluate hand function, pain, or hand strength, but not flexibility. The one study that does
evaluate hand flexibility in hand arthritis interventions is for another form of non-traditional
therapy, Light Laser Therapy (Brosseu et al. 2005). It is difficult to find studies of hand arthritis
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that have identical comparisons to this study. An attempted meta-analysis of studies conducted
by Towheed (2005) is in agreement with this statement, and also finds that a meta-analysis could
not be performed due to a lack of randomized, controlled studies.

Hand Function
Hand function was measured utilizing a simple test of putting on and buttoning a dress
shirt. At the start of the study, three participants could not complete the task within ten minutes.
At the end of the study, all participants could button the 3/8th inch buttons, with only one
finishing outside of 10 minutes. As different studies use different scales of hand function, it
was difficult to compare these results to other studies. However, whether ADLs were measured,
arm function was reported by survey, or hand function was timed, hand function increased with
exercise interventions (Suomi & Collier, 2003; Wajon & Ada, 2005; Stamm et al., 2002; O’Brien
et al., 2006; Martinez-Silvestrini, 2005).

Combining Home and In-class Exercises
This study used a unique design, in that it combined both one in-class and two at-home
sessions, and was not found in other studies of hand osteoarthritis. Stamm et al. (2002) utilized a
three-month home hand exercise program only, and the study of Martinez-Silvestrini et al.
(2005) lasted six weeks. Both studies did give an initial lesson of the exercises, and provided the
participants with instructional sheets that described the exercises in detail. Yet the combination
of at-home and in-class sessions used for the current study was very successful, as it allowed
participants to receive instruction for use of Hand Exercisers and FlexBars, receive corrections in
their form weekly, ask questions, and be provided with feedback. It also held participants
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accountable for completing exercises within the week. Previous versions of the research design
showed that participants are not interested in attending classes more than once per week for “just
exercising our hands”. Thus, this class format would be useful to researchers or groups who are
investigating hand exercise as a non-traditional treatment for hand osteoarthritis. It would also
be useful for researchers who include hand exercise equipment such as the FlexBars and Hand
Exercisers used in this study, or other hand exercise equipment available.

Limitations
The limitations in this study presented several challenges. The first challenge was the
lack of a control group to compare values. This was met but not overcome by comparing the
post-test scores to the baseline score. The second challenge was to track and monitor changes in
therapy, medications and health status. In this small group, this limitation did not have an effect,
as there were no changes in participants that completed the study. However, in future studies,
medication and therapy changes might affect the results. A third limitation was the severity of
arthritis. This novice short-term exercise program may not show as much improvement in
participants with mild arthritis as compared to participants with moderate arthritis. Also,
participants with moderate arthritis may not be as willing to complete exercises because of pain
or stiffness. The final limitation was that this study did not include participants with severe
arthritis. Although this exercise program might be useful to patients with severe osteoarthritis, it
cannot predict outcomes for cases of severe arthritis.

Future Research
Hand arthritis research is an area with plenty of opportunity for exercise physiologists,
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arthritis research, and the field of medicine. As Towheed (2005) stated after a meta-analysis of
effective treatments, there are not many published random controlled trial studies for hand
arthritis. Because of the intricate function of the hand, and the affect hand function has on the
ADLS (Spriduso 1995), traditional and non-traditional hand research is vital to keep older adults
with arthritis independent for as long as possible. Since the study of hand arthritis is so limited,
future research is needed in many areas, including hand exercise, hand function, joint
replacement, traditional therapies, occupational effects on hand arthritis and others. Other
research could include using the AUSCAN as a diagnostic tool for field exercise or other testing.
Dose-response testing of the Hand Exerciser and FlexBar could also be useful for physical
therapy of patients with hand osteoarthritis. Finally, this project could be expanded to include all
forms of hand arthritis.

Conclusion
In conclusion, osteoarthritis has a degenerative effect on hand function and mobility,
(Carmeli et al., 2003; Spriduso, 1995; Holbrook and Bennett, 1990). The exercise intervention
in this study had a significant increase in hand function, strength and flexibility in older adults
with hand osteoarthritis. Due to the importance of hand function in ADLS, this exercise program
could be used to improve the quality of life in older adults.
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APPENDIX A

Hand Exercise Program Week One
Exercise

Warm-up

Bar Twist

Description
A way to warm
up and stretch
the muscles,
tendons and
ligaments of the
hand which can
reduce the
chance of injury
Holding the
FlexBar as
shown, twist
forwards and
backwards.
Each twist is one
repetition.

Demonstration
Spreading the fingers and thumb of
the hand
Opening and closing of the fist
Opening and closing of the hand
touching thumb to four fingers
Rolling of the wrists
Stretching of individual fingers

Minutes

Set

Repetition

Wed__
Fri___
Mon__

1

10

5

Superman

Start with the
FlexBar grasped
in both hands,
palms
downward, then
bend bar as
shown

Wed__
Fri___
Mon__

1

10

Right Ubenders

Start with the
FlexBar grasped
in both hands,
palms upward,
then bend bar as
shown

Wed__
Fri___
Mon__

1

10

Left UBenders

Start with the
FlexBar grasped
in both hands,
palms upward,
then bend bar as
shown

Wed__
Fri___
Mon__

1

10

Thumb
breakers

Start with
FlexBar grasped
in hand, with
fingers wrapped
around the bar
and thumb in
line with bar,
then use thumb
to bend upward
as shown

Wed__
Fri___
Mon__

1

10
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APPENDIX A (continued)
Bar
squeezes

Grasp FlexBar
as shown, with
thumb resting
on index finger,
then squeeze

Wed__
Fri___
Mon__

1

10

Bar rolls

With FlexBar on
hard surface,
and heel of hand
off the table, roll
FlexBar towards
and away from
you with
fingertips

Wed__
Fri___
Mon__

1

10

Thumb
presses

With FlexBar on
hard surface,
place thumb on
FlexBar as
shown, use
thumb to push
downward on
FlexBar
Grasping the
FlexBar as
shown with the
thumb on the
same side as the
fingers, use the
thumb to bend
the FlexBar
toward the palm
Place the bar on
a hard surface,
with fingertips
on bar as shown.
Press fingertips
into bar, keeping
fingers as
straight as
possible.
Place the
Flexbar on a
hard, flat surface
with hand on
bar as shown.
Roll the bar
forwards and
backwards

Wed__
Fri___
Mon__

1

10

Wed__
Fri___
Mon__

1

10

Wed__
Fri___
Mon__

1

10

Wed__
Fri___
Mon__

1

10

Thumb
benders

Finger
presses

Rolling pins
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APPENDIX A (continued)

Hand Exercise Program Week Two
Exercise

Warm-up

Bar Twist

Description
A way to warm
up and stretch
the muscles,
tendons and
ligaments of the
hand which can
reduce the
chance of injury
Holding the
FlexBar as
shown, twist
forwards and
backwards.
Each twist is
one repetition.

Demonstration
Spreading the fingers and thumb of
the hand
Opening and closing of the fist
Opening and closing of the hand
touching thumb to four fingers
Rolling of the wrists
Stretching of individual fingers

Min/Day

Set

Repetition

Wed__
Fri___
Mon__

2

5

5

Superman

Start with the
FlexBar
grasped in both
hands, palms
downward,
then bend bar
as shown

Wed__
Fri___
Mon__

2

5

Thumb
breakers

Start with
FlexBar
grasped in
hand, with
fingers
wrapped
around the bar
and thumb in
line with bar,
then use thumb
to bend upward
as shown
Grasp FlexBar
as shown, with
thumb resting
on index finger,
then squeeze

Wed__
Fri___
Mon__

2

5

Wed__
Fri___
Mon__

2

5

Bar squeezes
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APPENDIX A (continued)
Bar rolls

Thumb
presses

Thumb
benders

Finger
presses

Rolling pins

With FlexBar
on hard
surface, and
heel of hand off
the table, roll
FlexBar
towards and
away from you
with fingertips
With FlexBar
on hard
surface, place
thumb on
FlexBar as
shown, use
thumb to push
downward on
FlexBar
Grasping the
FlexBar as
shown with the
thumb on the
same side as
the fingers, use
the thumb to
bend the
FlexBar toward
the palm
Place the bar
on a hard
surface, with
fingertips on
bar as shown.
Press fingertips
into bar,
keeping fingers
as straight as
possible.
Place the
Flexbar on a
hard, flat
surface with
hand on bar as
shown. Roll
the bar
forwards and
backwards
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Wed__
Fri___
Mon__

2

5

Wed__
Fri___
Mon__

2

5

Wed__
Fri___
Mon__

2

5

Wed__
Fri___
Mon__

2

5

Wed__
Fri___
Mon__

2

5

APPENDIX A (continued)

Hand Exercise Program-Week 3
Name

Description

Warm-up

A way to warm
up and stretch
the muscles,
tendons and
ligaments of
the hand
which can
reduce the
chance of
injury
Holding the
FlexBar as
shown, twist
forwards and
backwards.
Each twist is
one repetition.

Bar Twist

Superman

Agility

Tweaks

Exercise

Min/Day Sets

Rep
s

Spreading the fingers and thumb of the
hand
Opening and closing of the fist
Opening and closing of the hand
touching thumb to four fingers
Rolling of the wrists
Stretching of individual fingers

Wed__
Fri___
Mon__

2

5

Start with the
FlexBar
grasped in
both hands,
palms
downward,
then bend bar
as shown
With the ball
in the palm of
the hand,
touch the tip
of the thumb
to the tips of
all four fingers

Wed__
Fri___
Mon__

2

5

Wed__
Fri___
Mon__

2

5

With the ball
on a hard
surface,
squeeze the
top half of the
ball between
the tips of the
fingers and
thumb

Wed__
Fri___
Mon__

2

5
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Baby Jaws Grasping the ball

Wed__
Fri___
Mon__

2

5

Table
loops

Roll the ball in a
small circle with
the fingers, trying
not to move the
arm or the hand

Wed__
Fri___
Mon__

2

5

Scissor
ball

Place the ball
between the
index and middle
finger as shown,
then squeeze the
two fingers in a
scissor motion

Wed__
Fri___
Mon__

2

5

Bar rolls

With FlexBar on
hard surface, and
heel of hand off
the table, roll
FlexBar towards
and away from
you with
fingertips
With FlexBar on
hard surface,
place thumb on
FlexBar as
shown, use
thumb to push
downward on
FlexBar
Place the bar on a
hard surface,
with fingertips on
bar as shown.
Press fingertips
into bar, keeping
fingers as straight
as possible.
Place the Flexbar
on a hard, flat
surface with hand
on bar as shown.
Roll the bar
forwards and
backwards

Wed__
Fri___
Mon__

2

5

Wed__
Fri___
Mon__

2

5

Wed__
Fri___
Mon__

2

5

Wed__
Fri___
Mon__

2

5

with the tip of the
index finger and
the tip of the
thumb, pinch the
ball

Thumb
presses

Finger
presses

Rolling
pins
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Hand Exercise Program Week 4
Name

Description

Warm-up

A way to warm
up and stretch
the muscles,
tendons and
ligaments of
the hand which
can reduce the
chance of
injury
Holding the
Flexbar as
shown, twist
forwards and
backwards.
Each twist is
one repetition.

Bar Twist

Exercise
Spreading the fingers and thumb of the
hand
Opening and closing of the fist
Opening and closing of the hand
touching thumb to four fingers
Rolling of the wrists
Stretching of individual fingers

Day

Sets

Re
ps

Wed__
Fri___
Mon__

2

5

5 Min

Superman

Start with the
Flexbar
grasped in both
hands, palms
downward,
then bend bar
as shown

Wed__
Fri___
Mon__

2

5

Agility

With the ball in
the palm of the
hand, touch the
tip of the
thumb to the
tips of all four
fingers

Wed__
Fri___
Mon__

2

5

Tweaks

With the ball
on a hard
surface,
squeeze the top
half of the ball
between the
tips of the
fingers and
thumb

Wed__
Fri___
Mon__

2

5
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Baby Jaws

Grasping the
ball with the tip
of the index
finger and the
tip of the
thumb, pinch
the ball

Wed__
Fri___
Mon__

2

5

Table
loops

Roll the ball in
a small circle
with the
fingers, trying
not to move the
arm or the
hand

Wed__
Fri___
Mon__

2

5

Scissor
ball

Place the ball
between the
index and middle
finger as shown,
then squeeze the
two fingers in a
scissor motion

Wed__
Fri___
Mon__

2

5

Bar rolls

With FlexBar on
hard surface, and
heel of hand off
the table, roll
FlexBar towards
and away from
you with
fingertips

Wed__
Fri___
Mon__

2

5

Thumb
presses

With FlexBar on
hard surface,
place thumb on
FlexBar as
shown, use
thumb to push
downward on
FlexBar
Place the bar on
a hard surface,
with fingertips
on bar as shown.
Press fingertips
into bar, keeping
fingers as
straight as
possible.

Wed__
Fri___
Mon__

2

5

Wed__
Fri___
Mon__

2

5

Place the Flexbar
on a hard, flat
surface with
hand on bar as
shown. Roll the
bar forwards and
backwards

Wed__
Fri___
Mon__

2

5

Finger
presses

Rolling
pins
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Hand Exercise Program Week 5 & 6
Name
Warm-up

Bar Twist

Description
A way to warm
up and stretch
the muscles,
tendons and
ligaments of
the hand which
can reduce the
chance of
injury
Holding the
FlexBar as
shown, twist
forwards and
backwards.
Each twist is
one repetition.

Exercise
Spreading the fingers and thumb of the
hand
Opening and closing of the fist
Opening and closing of the hand
touching thumb to four fingers
Rolling of the wrists
Stretching of individual fingers

Day
Wed__
Fri___
Mon__

Sets

Reps

Wed__
Fri___
Mon__

2

8

Superman

Start with the
FlexBar
grasped in both
hands, palms
downward,
then bend bar
as shown

Wed__
Fri___
Mon__

2

8

Arm
Wrestlers

Start with
forearm on
table, braced
with other arm
as in photo,
then bend bar
as shown,
trying to touch
both ends of
the Flexbar
together
Start with
FlexBar
grasped in
hand, with
fingers
wrapped
around the bar
and thumb in
line with bar,
then use thumb
to bend upward
as shown

Wed__
Fri___
Mon__

2

8

Wed__
Fri___
Mon__

2

8

Thumb
breakers
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Closed fist
squeezes

Grasp ball in
palm as shown,
then squeeze
and release

Wed__
Fri___
Mon__

2

8

Agility

With the ball in
the palm of the
hand, touch the
tip of the
thumb to the
tips of all four
fingers

Wed__
Fri___
Mon__

2

8

Wed__
Fri___
Mon__

2

8

Baby Jaws Grasping the

ball with the tip
of the index
finger and the
tip of the
thumb, pinch
the ball

Table
loops

Roll the ball in
a small circle
with the
fingers, trying
not to move the
arm or the
hand

Wed__
Fri___
Mon__

2

8

Palm
circles

Place the ball
on a hard, flat
surface, place
the palm on the
ball, then roll
the ball
forwards and
backwards and
in circles

Wed__
Fri___
Mon__

2

8

Rolling
pins

Place the
Flexbar on a
hard, flat
surface with
hand on bar as
shown. Roll
the bar
forwards and
backwards

Wed__
Fri___
Mon__

2

8
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Hand Exercise Program Week 7 & 8
Name
Warm-up

Bar Twist

Description

Exercise

A way to warm up
and stretch the
muscles, tendons
and ligaments of the
hand which can
reduce the chance of
injury

Spreading the fingers and thumb of
the hand
Opening and closing of the fist
Opening and closing of the hand
touching thumb to four fingers
Rolling of the wrists
Stretching of individual fingers

Holding the FlexBar
as shown, twist
forwards and
backwards. Each
twist is one
repetition.

Superman Start with the

FlexBar grasped in
both hands, palms
downward, then
bend bar as shown

Day
Wed__
Fri___
Mon__
Wed__
Fri___
Mon__

Sets

Reps

Wed__
Fri___
Mon__
Wed__
Fri___
Mon__
Wed__
Fri___
Mon__
Wed__
Fri___
Mon__

2
-2

8
-10

2
-2

8
-10

Arm
Wrestlers

Start with forearm
on table, braced
with other arm as in
photo, then bend
bar as shown, trying
to touch both ends
of the Flexbar
together

Wed__
Fri___
Mon__
Wed__
Fri___
Mon__

2
-2

8
-10

Pinchers

Grasp the ball with
index finger, middle
finger and thumb,
then pinch with tips
of fingers as shown

Wed__
Fri___
Mon__
Wed__
Fri___
Mon__

2
-2

8
-10

Closed
fist
squeezes

Grasp ball in palm
as shown, then
squeeze and release

Wed__
Fri___
Mon__
Wed__
Fri___
Mon__

2
-2

8
-10
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Nail
diggers

Grasp ball in palm
as shown, with
fingertips on the
ball, then dig into
ball with fingertips

Quakers

Grasp the ball with
all fingers as shown
with fingers
opposite thumb,
then squeeze the
ball

Triangle
squeezers

Wed__
Fri___
Mon__
Wed__
Fri___
Mon__
Wed__
Fri___
Mon__
Wed__
Fri___
Mon__

2
-2

8
-10

2
-2

8
-10

With the index
finger, middle finger
and thumb on the
ball in a triangle
shape, squeeze with
all three fingers

Wed__
Fri___
Mon__
Wed__
Fri___
Mon__

2
-2

8
-10

Agility

With the ball in the
palm of the hand,
touch the tip of the
thumb to the tips of
all four fingers

Wed__
Fri___
Mon__
Wed__
Fri___
Mon__

2
-2

8
-10

Palm
circles

Place the ball on a
hard, flat surface,
place the palm on
the ball, then roll the
ball forwards and
backwards and in
circles

Wed__
Fri___
Mon__
Wed__
Fri___
Mon__

2
-2

8
-10

Rolling
pins

Place the Flexbar on
a hard, flat surface
with hand on bar as
shown. Roll the bar
forwards and
backwards

Wed__
Fri___
Mon__
Wed__
Fri___
Mon__

2
-2

8
-10
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Effects of an Eight-Week Hand Exercise Program on Older Adults with Osteoarthritis
You are invited to participate in a study to improve your hand strength and function. We hope to
determine how an exercise program affects hand function, mobility and dexterity in older adults
with osteoarthritis of the hand. We want to do this because it will help improve your hand
function. Knowledge gained from this project will also assist exercise and medical professionals in
prescribing activity and in helping older individuals with hand osteoarthritis to maintain their
independence. We would like you to take part in this study. You were selected as a possible
participant in this study because your age is within the range in which we are interested. We will
recruit approximately 50 people from two retirement facilities to participate in this project.
If you decide to participate, you will be required to complete a health screening form and an
osteoarthritis screening index that will ask about your levels of pain and stiffness that you
experience on a daily basis. You will then be asked to complete perform a series of tests and
then to repeat the tests after approximately 8 weeks. These tests are designed to measure your
grip strength, pinch strength, range of motion and hand dexterity. The tests will be done where
you have class. All participants will be provided with hand exercise equipment and detailed
training logs.
We will ask you to squeeze a dynamometer (to measure grip and pinch strength) as hard as you
can. We will also measure your range of motion by having you move your thumb and fingers in
various directions and then measure the angles using a goniometer, which is like a large
protractor for the body. We will then measure your hand dexterity by how long it takes you to
button ten buttons on a dress shirt with 3/8th inch buttons.
You may also be asked to participate in an exercise class combined with a home exercise program to
improve your hand fitness. An exercise class will be conducted once a week at Eaglecrest
Retirement Facility and at the Presbyterian Manor for your convenience. These classes will be
taught by the researcher. You will only have to attend class once a week; you will be asked to
exercise your hands at home two additional times per week. You will also be given an exercise
packet that consists of photos and descriptions of each exercise along with a place to record your
exercise program and a detailed exercise plan for your home hand exercise. The program will
consist of the following activities: (a) stretches to warm up the hands and increase flexibility, (b)
strength training, using a hand exercise ball, and (c) strength training using a flexible rubber bar.
Potential Risk
Physical movement rarely causes problems in healthy adults. However, if they suffer from
hidden heart disease, an exercise test could cause chest pain, dizziness, or bouts of irregular heart
rhythms. Also, there is always a slight risk of a heart attack occurring during the exercise tests in
persons with preexisting heart disease. You will be asked about any type of disease that you may
have.
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Muscle soreness could also occur following any of these physical activities. For this reason, you
will perform stretching exercises and a warm-up exercise before each test and each exercise
training session to prevent this from occurring. You will receive proper instruction for all
activities. The supervisors of this program have extensive experience leading activities like the
ones you will perform.
Potential Benefits
Studies have shown that decreased hand function from osteoarthritis can interfere with a patient’s
ability to take care of their basic daily needs. This program is being implemented in order to see if
it will improve your hand strength, and if this improvement will lead to a more independent
lifestyle. In order to determine if this program is performing its purpose, we are asking you to
participate in these assessments. By participating in this program you will gain valuable insights
into your strength, dexterity and hand function.
If you take part, your results will be combined with other participants so it will not be possible to
identify your responses in a published report; your name will not be directly associated with any
of the results.
You have been informed and you understand that Wichita State University does not provide medical
treatment or other forms of reimbursement to persons injured as a result of or in connection with
participation in research activities conducted by Wichita State University or its faculty. If you believe
that you have been injured as a result of participating in the research covered by this consent form, you
should contact the Office of Research Administration, Wichita State University.
If you have any questions concerning this study, you may contact Suzanne Hubele, (785-493-1966) or
Dr. Rogers at work (316-978-5959) or at home (316-686-7749). You may also contact Dr. Gerald D.
Loper who is the Associate Vice President of Research in the Office of Research Administration at 316978-3285.
YOU ARE MAKING A DECISION WHETHER OR NOT YOU WILL PARTICIPATE IN
THIS STUDY. YOU SHOULD NOT SIGN UNTIL YOU UNDERSTAND ALL THE
INFORMATION PRESENTED IN THE PREVIOUS PAGES AND UNTIL ALL YOUR
QUESTIONS ABOUT THE RESEARCH HAVE BEEN ANSWERED TO YOUR
SATISFACTION. YOUR SIGNATURE INDICATES THAT YOU HAVE DECIDED TO
PARTICIPATE IN THIS STUDY.
You will be offered a copy of this letter to keep.
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Effects of an Eight-week Hand Exercise Program on Older Adults with Osteoarthritis

SIGNATURE PAGE
I have been informed and I understand that Wichita State University does not provide medical
treatment or other forms of reimbursement to persons injured as a result of or in connection with
participation in research activities conducted by Wichita State University or its faculty. If I
believe that I have been injured as a result of participating in the research covered by this consent
form, I should contact the Office of Research Administration, Wichita State University at 9786803.
I agree to take part in this project. I know what I will have to do and that I can stop at any time.
______________________________
Signature of Participant

_______________
Date

______________________________
Name Printed
______________________________
Michael E. Rogers, PhD, CSCS, FACSM
Principal Investigator

_______________
Date

______________________________
Suzanne Hubele, Co-Investigator

_______________
Date
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APPENDIX C
Department of Kinesiology and Sport Studies
Wichita State University

Health History and Activity Questionnaire
1. Date _____________________________
Name _______________________________________________________
Address________________________ City_________________ State______ Zip_________
Home phone # __________________ Sex: Male ______ Female _____
Age______

Date of Birth_______

Height_________

Weight ________

Highest level of education completed _________________ Ethnicity___________
Who to contact in case of emergency _________________ Phone # _________________
Name of your physician ____________________________ Phone # _________________
2. Have you ever been diagnosed as having any of the following symptoms or conditions?
Yes
Year it began
(approximate)
Heart attack
Transient ischemic attack
Angina (chest pain)
Stroke
Peripheral vascular disease
Heart surgery
High blood pressure
High cholesterol
Diabetes
Respiratory disease
Osteoporosis
Joint replacement (site:_____________)
Cancer (type:____________)
Cognitive disorder (type:____________)
Neuropathies (problems with sensations)
Parkinson’s disease
Multiple sclerosis

54

_______
_______
_______
_______
_______
_______
_______
_______
_______
_______
_______
_______
_______
_______
_______
_______
_______

_____________
_____________
_____________
_____________
_____________
_____________
_____________
_____________
_____________
_____________
_____________
_____________
_____________
_____________
_____________
_____________
_____________

APPENDIX C (continued)
Polio or postpolio syndrome
_______
Epilepsy or seizures
_______
Other neurological conditions
_______
Rheumatoid arthritis
_______
Other arthritic conditions
_______
Visual or depth perception problems
_______
Inner ear problems or recurrent ear infection
_______
Cerebellar problems (ataxia)
_______
Other movement disorders
_______
Chemical dependency (alcohol or drugs)
_______
Depression
_______

_____________
_____________
_____________
_____________
_____________
_____________
_____________
_____________
_____________
_____________
_____________

Please describe any other health concerns: _________________________________
___________________________________________________________________
3. Do you currently have a medical condition that might limit your physical performance?
No___ Yes___
If YES, please describe the condition(s): _______________
______________________________________________________________________
4. Do you have a pacemaker? No __ Yes ___ Does it automatically resuscitate? No __ Yes__
5. Do you currently suffer any of the following symptoms in your legs or feet?
Yes
Numbness
_______
Tingling
_______
Arthritis
_______
Swelling
_______
6. Do you currently have any medical conditions for which you see a physician regularly?
No ___ Yes ___
If YES, please describe the condition(s): _______________
______________________________________________________________________
______________________________________________________________________
7. Have you required emergency medical care or hospitalization in the last three years?
No ___ Yes ___
If YES, please state when this occurred, and briefly explain why:
______________________________________________________________________
______________________________________________________________________
8. In general, how depressed have you felt within the past four weeks?
Not at all____
Slightly____ Moderately____
Quite a bit____
9. Do you require eyeglasses?

No____ Yes____

10. Do you require hearing aids?

No____ Yes____
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11. Do you use a device for walking? No____ Yes____ Sometimes____
Type:________________________
12. How would you describe your health?
Excellent____
Very Good____

Good____

Fair____

Poor____

13. Have you had a close relative who had a heart attack before age 55 (father or brother), or
before age 65 (mother or sister)? No__ Yes__ If yes, who and at what age?_____________
14. List the prescription medications that you currently take (by exact name or by type)
Type of medication/dose
____________________
____________________
____________________
____________________
____________________

For what condition
_________________________________
_________________________________
_________________________________
_________________________________
_________________________________

15. Do you currently smoke cigarettes?
No____
Yes____
Number smoked on an average day
_______
If NO, have you ever smoked?
No____ Yes____
If so, how many years?____
How many years since you stopped?
____
Number formerly smoked on an average day? ____
16. In the past four weeks to what extent did health problems limit your everyday physical
activities (such as walking and household chores)?
Not at all____ Slightly___ Moderately____ Quite a bit____ Extremely____
17. In general, do you currently require household or nursing assistance to carry out daily
activities? No____ Yes____
If YES, please check the reasons:
a. Health problems____
b. Chronic pain____
c. Lack of strength or endurance____
d. Lack of flexibility or balance____
e. Other reasons:____________________
18. In a typical week, how often do you leave your house (to run errand or to go to work,
meetings, classes church, social functions, etc)?
_____less than once a week
_____3-4 times a week
_____1-2 times a week
_____almost every day
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19. Please indicate your ability to do each of the following (circle the appropriate response).*
Can Do
Can do with
Cannot do
difficulty or
with help
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.
k.
l.
m.

Take care of your own personal needs,
2
such as dressing yourself
Bathe yourself, using tub or shower
2
Climb up and down a flight of stairs
2
(e.g. to a second story in a house)
Walk outside one or two blocks
2
Do light household activities, such as cooking
2
Dusting, washing dishes, sweeping a walkway
2
Do own shopping for groceries or clothes
2
Walk ½ mile (6-7 blocks, .8 kilometers)
2
Walk 1 mile (12-14 blocks, 1.6 kilometers)
2
Lift and carry 10 pounds
2
(4.5 kilograms, a full bag of groceries)
Lift and carry 25 pounds
2
(11.3 kilograms, a medium to large suitcase)
Do most heavy household chores, such as
2
scrubbing floors, vacuuming, raking leaves
Do strenuous activities, such as hiking, digging
2
in the garden, moving heavy objects, bicycling
aerobic dance exercises, strenuous calisthenics, etc.

1

0

1
1

0
0

1
1
1
1
1
1
1

0
0
0
0
0
0
0

1

0

1

0

1

0

*Composite Physical Function Scale (Rikli & Jones, 1998)

20. Do you currently participate in regular physical activity (such as walking, jogging, sports,
exercise classes, housework, yard work) that is strenuous enough to cause a noticeable
increase in breathing, heart rate, or perspiration?
No____ Yes___
If YES, how many days per week? (circle appropriate number) 1 2 3 4 5 6 7
21. What is your current occupational status?
Working_____
Semiretired_____

Retired/not working_____

22. What have been your major occupations? How long were you in each occupation? How
would you describe the physical demands of these jobs?
Occupations

From age

To age Mostly
Sedentary

Light
exercise

Moderate
exercise

Heavy
exercise

___________________________________________________________________________
___________________________________________________________________________
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___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
23. In general, how would you rate the quality of your life? (circle appropriate number)
1-----------2-------------3--------------4--------------5--------------6--------------7
Very low
Low
Moderate
High
Very High
24. Did you require assistance in completing this form?
None (or very little)_________

Needed quite a bit of help________
Reason:_______________________
Thank you!
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