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Abstract

We tend to take our feet for granted until we are presented with some sort of foot pathology. Whether its pain, numbness/tingling, sprains/
strains, or stress fractures, anything that threatens our mobility, it instantly becomes the single focus of our lives. As our age advances, the body
experiences many changes. Some come on slowly and are barely noticeable until the cumulative losses result in a major problem, while others

happen quickly such as in a fall.

Introduction

Musculoskeletal, neurological, and organ system failures
can affect balance, posture, perception, awareness, and gait
patterns [1]. In addition to age, sex (females vs males), intrinsic
causes such as body and foot type, and obesity can contribute to
foot pathology [2]. Extrinsic factors such as excessive exercise,
living conditions, and even improper footwear can contribute
to foot pathologies [3,4]. As patients age, the number of visits
to a podiatrist or other healthcare professionals that treat
the foot and leg increases steadily [5]. Approximately 80%
of patients over the age of 65 present with some sort of foot
pathology and related impairment which affects their daily
lives and physical performance. In addition, patients who have
underlying systemic diseases such as diabetes, non-diabetic
neuropathy, cardiovascular disease, or inflammatory disease are
even at higher risks [1]. Post-menopausal women and a large
group of patients that are on long term proton pump inhibitors
are at great risks of osteoporosis leading to fragile and brittle
bones and a higher risk of injuries. According to the National
Osteoporosis foundation, 80% of the people with osteoporosis
are women and 50% of women over the age 50 will break a bone
due to osteoporosis [6].

In order to improve ground contact, accommodate boney
prominences, and stabilize skeletal imbalances seen in the
elderly, foot orthoses and shoe modifications are often the
best solution for patients who are unable to compensate for
changes that occur with age. Orthoses are key components of a
treatment plan to reduce pain and improve ambulatory function
[7,8]. Minor skeletal or neuromuscular abnormalities that
are easily accommodated in the young such as over pronation
produce cumulative stresses that lead to osseous and muscular
pathologies.Imagine thatyou over pronate or supinate with every
step. Over a lifetime thousands of steps can lead to secondary

osteoarthritis, bunions, hammertoes, recurrent plantar fasciitis,
Achilles tendonitis, and other tendon dysfunctions. Foot and
ankle orthotics designed to address problems such as over
pronation can correct imbalances that lead to pathology and
reduce the patient’s need to compensate.

A study by Budiman-Mak, et al. [9] they found that foot
orthoses may be able to prevent or slow the progression of
hallux valgus deformity in patients with rheumatoid arthritis.
In addition a Cochrane review concluded that although there is
limited evidence on which to base clinical decisions regarding
the prescription of custom-made foot orthoses for the treatment
of foot pain alone, there is gold level evidence for treating painful
pes cavus and silver level evidence for treating foot pain in JIA,
rheumatoid arthritis, plantar fasciitis and hallux valgus.

Research and development as well as technological
advancements since the 1940’s have paved way for significant
advancement in not only understanding how orthoses work
but also how to make custom orthoses that fit the individual’s
needs. University of California (Berkeley and San Francisco)
have conducted studies on human ambulation patterns which
have become the standards in studying gait patterns as well as
orthotic production [7,8]. New advances in biomechanics have
helped practitioners tailor orthotic materials and designs to
address the specific imbalances and abnormalities see in the
aging population, not to mention the numerous over the counter
devices now available to the public.

Foot Orthoses to Improve Balance and Postural Stability

Foot orthoses are custom made or custom fit foot shoe
interfaces that allow for control of abnormal biomechanics that
may be producing pain with standing and ambulation. In other
words foot orthoses provide a balanced foot shoe interface that
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reduces compensations made by the foot and ankle complex for
abnormal positions or movements that are causing pain. The
concept of restoring the foot to a neutral or “normal” position
has been replaced with providing a balanced position that
allows for pain free standing and ambulation. This “balanced
position” will allow the foot to move and work with the rest
of the body by providing appropriate pain free proprioceptive
input for better posture and balance. By decreasing the amount
of pressure and force on any one area of foot, orthoses allow for
the redistribution of pressure across the entire plantar surface.
Anytime that you have an uneven distribution of weight and
pressure on a part of the body (for example in the foot); other
joints that are adjacent to the abnormal functioning joint have to
compensate and carry the load.

Over time these other joints also become pathological due to
being overworked and overused. The foot and ankle can then be
realigned to reduce compensatory positions that are producing
pain with standing and ambulation. Foot orthoses have been
shown to improve somatosensory input by stimulating foot
plantar mechanoreceptors that reduce pain and improve
posture and stability [10]. In a study conducted in by Donatelli,
et al. [11] 70% of the patients treated with orthoses reported
that they were able to return to normal everyday activity. Gross
et al investigated the effects of foot orthoses on balance in adults
age 65 or older. The study included elderly patients who have
had at least one fall in the previous year [12,13]. They concluded
that custom foot orthoses can indeed improve balance in both
standing phase and moving phase of gait [14]. Aboutorabi A, et
al. [15] evaluated the effects of foot orthoses on balance control
in older adults. Their results showed that foot orthoses improve
postural stability via somatosensory or biomechanical effect.
Footwear alone with the proper features can be an appropriate
initial intervention to address pain and reduce falls in the elderly
[15]. They also are the foundation for any orthosis and therefore
as important a component of the prescription as the orthotic
itself. de Morais Barbosa, et al. [10] deduced that foot orthoses
were effective for improving balance and for reducing pain and
disability in elderly women. They also concluded that orthoses
can be used as an adjuvant strategy to improve balance and to
prevent falls in the elderly [16-21].

In 2018 de Morais Barbosa, et al. [10] looked at the effects
of insoles on the balance in patient’s age 65+ in primary care
practices. The results showed that foot orthoses were effective in
improving balance and posture. Foot orthoses have historically
been beneficial in alleviating patelloferomal pain and helping
correct the pathology in children. Collins NJ, et al. [22] wanted
to investigate and find out if anterior knee (Patellofemoral)
osteoarthritis in the elderly could also be managed with
orthoses. They found that foot orthoses compared to shoes
alone dramatically reduced pain during walking and during
step-downs [22]. In a related study, Gross and his colleagues
investigated whether flat feet are a cause of knee pain and
cartilage damage in older adults. They looked at 1903 patients
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and concluded that those with flat feet were 1.3X more likely to
have knee pain and 1.4X more likely to have cartilage damage in
the medial tibiofibular part of the knee [23].

Low back pain affects approximately 80% of adults at some point
of their lives. Low back pain is associated with high medical
costs, work time missed, as well as long term disability [24].
Shoe orthoses can be beneficial for lower back pain. Cambron
and associates looked at whether foot orthoses were beneficial
in treating patients with chronic lower back pain (more than 3
months). They looked at 3 groups of patients with chronic low
back pain: without treatment, with orthotics only, and with
orthotics plus chiropractic treatment. Their results showed
that foot orthotics without chiropractic intervention improved
back pain and improved function after 6 weeks. The addition of
chiropractic treatment to orthotics further improved function
but no difference in pain [25]. In support of this, Castro-mendez
and colleagues demonstrated that back pain can be caused by
foot/ankle pathology such as subtalar joint hyper pronation.
They found that foot orthotics is a good short term solution for
resolving low back pain [26].

Conclusion

As we age itis important that we take good care of our bodies.
Eating healthy, exercising, and keeping our mind sharp becomes
more important than ever. Although changes in life style and
habits are beneficial to our overall health, we cannot forget to
take care of our feet; after all it is our feet that keep us moving.
One of the many ways that we can take care of our feet is to make
sure that we optimize function by using proper footwear and if
needed foot orthoses. Orthoses help to preserve structural and
functional attributes of the neuromusculoskeletal system as well
as being one of the best conservative treatments for addressing
existing foot pathologies and in many cases augmenting other
available treatments.

References

1. Ikpeze TC, Omar A, Elfar JH (2015) Evaluating Problems with Foot-
wear in the Geriatric Population. Geriatr Ortho Surg Rehabil 6(4):
338-340.

2. Menz HB (2008) Foot Problems in Older People: Assessment and Man-
agement. Edinburgh, Churchill Livingstone, London, UK.

3. Brecht JS, Chang MW, Price R, Lehmann ] (1995) Decreased Balance
Performance in Cowboy Boots Compared with Tennis Shoes. Arch Phys
Med Rehabil 76(10): 940-946.

4. Win S, Parakh K, Eze-Nliam CM, Gottdiener ]S, Kop W, et al. (2011)
Depressive symptoms, Physical Inactivity and Risk of Cardiovascu-
lar Mortality in Older Adults: The Cardiovascular Health Study. Heat
97(6): 500-505.

5. Menz HB (2009) Utilisation of podiatry services in Australia under the
Medicare Enhanced Primary Care Program. | Foot Ankle Res 2: 30.

6. What Women Need To Know: Preventing Fractures General Facts. Na-
tional Osteoporosis Foundation.

7. Childress DS (2002) Applying Science to Prosthetics and Orthot-
ics. Journal of Prosthetics and Orthotics 14(3): 97-101.

How to cite this article: James M, Milad M. Orthoses and Balance in the Aging Patient: A Review. OAJ Gerontol & Geriatric Med. 2018; 3(5): 555624.


http://dx.doi.org/10.19080/OAJGGM.2018.03.555624
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4647201/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4647201/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4647201/
https://www.elsevier.com/books/foot-problems-in-older-people/menz/978-0-08-045032-2
https://www.elsevier.com/books/foot-problems-in-older-people/menz/978-0-08-045032-2
https://www.ncbi.nlm.nih.gov/pubmed/7487435
https://www.ncbi.nlm.nih.gov/pubmed/7487435
https://www.ncbi.nlm.nih.gov/pubmed/7487435
https://www.ncbi.nlm.nih.gov/pubmed/21339320
https://www.ncbi.nlm.nih.gov/pubmed/21339320
https://www.ncbi.nlm.nih.gov/pubmed/21339320
https://www.ncbi.nlm.nih.gov/pubmed/21339320
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2777133/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2777133/
https://www.nof.org/preventing-fractures/general-facts/what-women-need-to-know.%20on%203/11/2018
https://www.nof.org/preventing-fractures/general-facts/what-women-need-to-know.%20on%203/11/2018

Open Access Journal of Gerontology & Geriatric Medicine

8. Rubenstein LZ (2006) Falls in Older People: Epidemiology, Risk Fac-
tors and Strategies For Prevention. Age and Aging 35(52): ii37-ii41.

9. Budiman-Mak E, Conrad K], Roach KE, Moore JW, Lertratanakul Y, et al.
(1995) Can foot orthoses prevent hallux valgus deformity in rheuma-
toid arthritis?: A randomized clinical trial. Journal of Clinical Rheuma-
tology 1(6): 313-321.

10. De Morais Barbosa C, Barros Betolo M, Zonzini Gaino |, Davitt M, Sa-
chetto Z, et al. (2018) The Effect Of Flat and Textured Insoles on The
Balance of Primary Care Elderly People: A Randomized Controlled
Clincial Trial. Clinical Interventions in Aging 13: 277-284.

11. Donatelli R, Hurlbert C, Conaway D, St Pierre R (1988) Biomechanical
Foot Orthotics: A Retrospective Study. Journal of Orthopaedic & Sports
Physical Therapy 10(6): 205-212.

12. Golightly YM, Hannan MT, Dufour AB, Hillstrom HJ, Jordan JM (2014)
Foot Disorders Associated with Over-Pronated and Over-Supinated
Foot Function: The Johnston County Osteoarthritis Project. Foot & an-
kle international 35(11):1159-1165.

13.Hawke F, Burns ], Radford JA, du Toit V (2008) Custom-made foot
orthoses for the treatment of foot pain. Cochrane Database Syst Rev
16(3): CD006801.

14. Gross MT, Mercer VS, Lin F-C (2012) Effects of Foot Orthoses on Bal-
ance in Older Adults. Journal of Orthopaedic & Sports Physical Therapy
42(7): 649-657.

15. Aboutorabi A, Bahramizadeh M, Arazpour M (2015) A systematic
review of the effect of foot orthoses and shoe characteristics on bal-
ance in healthy older subjects. Prosthetics and Orthotics International
40(2): 170-181.

16.De Morais Barbosa C, Barros Bértolo M, Marques Neto JF (2018) The
effect of foot orthoses on balance, foot pain and disability in elderly
women with osteoporosis: a randomized clinical trial. Rheumatology
52(3): 515-522.

17. Priplata AA, Patritti BL, Niemi ]B, Hughes R (2006) Noise-enhanced
balance control in patients with diabetes and patients with stroke. Ann
Neurol 59(1): 4-12.

This work is licensed under Creative
@ @ Commons Attribution 4.0 License
DOI: 10.19080/0AJGGM.2018.03.555624

DOI: 10.19080/0AJGGM.2018.03.555624

18. Lott DJ, Hastings MK, Commean PK, Smith KE, Mueller M] (2007) Ef-
fects of Footwear and Orthotic Devices on Stress Reduction And Soft
Tissue Strain Of The Neuropathic Foot. Clinical Biomechanics 22(3):
352-359.

19. Paton ], Bruce G, Jones R, Stenhouse E (2011) Effectiveness Of Insoles
Used For The Prevention Of Ulceration In The Neuropathic Diabetic
Foot: A systemic Review. Journal of Diabetes and Its Complications
25(1): 52-62.

20. Mueller MJ], Minor SD, Sahrmann SA, Schaaf JA, Strube M] (1994) Dif-
ferences In The Gait Characteristics Of Patients With Diabetes And Pe-
ripheral Neuropathy Compared With Age-Matched Controls. Physical
Therapy 74(4): 299-308.

21.Vinik Al Strotmeyer ES, Nakave AA, Patel CV (2008) Diatetic Neuropa-
thy In Older Adults. Clin Geriatr Med 24(3): 407-v.

22.Collins NJ, Hinman RS, Menz HB, Crossley KM (2017) Immediate Ef-
fects of Foot Orthoses on Pain during Functional Tasks In People With
Patellofemoral Osteoarthritis: A Cross-Over, Proof-Of-Concept Study.
Journal of the Knee 24(1): 76-81.

23. Gross KD, Felson DT, Niu ], Hunter DJ, Guermazi A, etal. (2011) Associa-
tion Of Flat Feet With Knee Pain And Cartilage Damage In Older Adults.
Arthritis Care & Research 63(7): 937-944.

24. Chuter V, Spink M, Searle A, Ho A (2014) The Effectiveness Of Shoe In-
soles For The Prevention And Treatment Of Low Back Pain: A system-
ic Review And Meta-Analysis Of Randomised Controlled Trials. BMC
Musculoskeletal Disorders 15: 140.

25. Cambron JA, Dexheimer JM, Duarte M, Freels S (2017) Shoe Orthotics
for the Treatment of Chronic Low Back Pain: A Randomized Controlled
Trial. Journal of Physical Medicine and Rehabilitation 98(9): 1752-
1762.

26. Castro-Mendez A, Munuera P, Albornoz-Cabello M (2013) The Short-
term Effect Of Custom-Made Foot Orthoses In Subjects With Excessive
Foot Pronation And Lower Back Pain: A Randomized, Double-Blinded,
Clinical Trial. Prosthetics and Orthotics International 37(5): 384-390.

Your next submission with Juniper Publishers
will reach you the below assets
¢ Quality Editorial service
¢ Swift Peer Review
¢ Reprints availability
e E-prints Service
e Manuscript Podcast for convenient understanding

Global attainment for your research

¢ Manuscript accessibility in different formats
( Pdf, E-pub, Full Text, Audio)

¢ Unceasing customer service

Track the below URL for one-step submission
https://juniperpublishers.com/online-submission.php

How to cite this article: James M, Milad M. Orthoses and Balance in the Aging Patient: A Review. OAJ Gerontol & Geriatric Med. 2018; 3(5): 555624.


http://dx.doi.org/10.19080/OAJGGM.2018.03.555624
https://www.ncbi.nlm.nih.gov/pubmed/16926202
https://www.ncbi.nlm.nih.gov/pubmed/16926202
https://www.ncbi.nlm.nih.gov/pubmed/19078008
https://www.ncbi.nlm.nih.gov/pubmed/19078008
https://www.ncbi.nlm.nih.gov/pubmed/19078008
https://www.ncbi.nlm.nih.gov/pubmed/19078008
https://www.ncbi.nlm.nih.gov/pubmed/29497286
https://www.ncbi.nlm.nih.gov/pubmed/29497286
https://www.ncbi.nlm.nih.gov/pubmed/29497286
https://www.ncbi.nlm.nih.gov/pubmed/29497286
https://www.ncbi.nlm.nih.gov/pubmed/18796957
https://www.ncbi.nlm.nih.gov/pubmed/18796957
https://www.ncbi.nlm.nih.gov/pubmed/18796957
https://www.ncbi.nlm.nih.gov/pubmed/25037712
https://www.ncbi.nlm.nih.gov/pubmed/25037712
https://www.ncbi.nlm.nih.gov/pubmed/25037712
https://www.ncbi.nlm.nih.gov/pubmed/25037712
https://www.ncbi.nlm.nih.gov/pubmed/18646168
https://www.ncbi.nlm.nih.gov/pubmed/18646168
https://www.ncbi.nlm.nih.gov/pubmed/18646168
https://www.ncbi.nlm.nih.gov/pubmed/22282317
https://www.ncbi.nlm.nih.gov/pubmed/22282317
https://www.ncbi.nlm.nih.gov/pubmed/22282317
https://www.ncbi.nlm.nih.gov/pubmed/26112468
https://www.ncbi.nlm.nih.gov/pubmed/26112468
https://www.ncbi.nlm.nih.gov/pubmed/26112468
https://www.ncbi.nlm.nih.gov/pubmed/26112468
https://www.ncbi.nlm.nih.gov/pubmed/23192905
https://www.ncbi.nlm.nih.gov/pubmed/23192905
https://www.ncbi.nlm.nih.gov/pubmed/23192905
https://www.ncbi.nlm.nih.gov/pubmed/23192905
https://www.ncbi.nlm.nih.gov/pubmed/16287079
https://www.ncbi.nlm.nih.gov/pubmed/16287079
https://www.ncbi.nlm.nih.gov/pubmed/16287079
https://www.ncbi.nlm.nih.gov/pubmed/17182156
https://www.ncbi.nlm.nih.gov/pubmed/17182156
https://www.ncbi.nlm.nih.gov/pubmed/17182156
https://www.ncbi.nlm.nih.gov/pubmed/17182156
https://www.ncbi.nlm.nih.gov/pubmed/19854075
https://www.ncbi.nlm.nih.gov/pubmed/19854075
https://www.ncbi.nlm.nih.gov/pubmed/19854075
https://www.ncbi.nlm.nih.gov/pubmed/19854075
https://www.ncbi.nlm.nih.gov/pubmed/8140143
https://www.ncbi.nlm.nih.gov/pubmed/8140143
https://www.ncbi.nlm.nih.gov/pubmed/8140143
https://www.ncbi.nlm.nih.gov/pubmed/8140143
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2706706/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2706706/
https://www.ncbi.nlm.nih.gov/pubmed/27825592
https://www.ncbi.nlm.nih.gov/pubmed/27825592
https://www.ncbi.nlm.nih.gov/pubmed/27825592
https://www.ncbi.nlm.nih.gov/pubmed/27825592
https://www.ncbi.nlm.nih.gov/pubmed/21717597
https://www.ncbi.nlm.nih.gov/pubmed/21717597
https://www.ncbi.nlm.nih.gov/pubmed/21717597
https://bmcmusculoskeletdisord.biomedcentral.com/articles/10.1186/1471-2474-15-140
https://bmcmusculoskeletdisord.biomedcentral.com/articles/10.1186/1471-2474-15-140
https://bmcmusculoskeletdisord.biomedcentral.com/articles/10.1186/1471-2474-15-140
https://bmcmusculoskeletdisord.biomedcentral.com/articles/10.1186/1471-2474-15-140
https://www.ncbi.nlm.nih.gov/pubmed/28465224
https://www.ncbi.nlm.nih.gov/pubmed/28465224
https://www.ncbi.nlm.nih.gov/pubmed/28465224
https://www.ncbi.nlm.nih.gov/pubmed/28465224
https://www.ncbi.nlm.nih.gov/pubmed/23327838
https://www.ncbi.nlm.nih.gov/pubmed/23327838
https://www.ncbi.nlm.nih.gov/pubmed/23327838
https://www.ncbi.nlm.nih.gov/pubmed/23327838
https://juniperpublishers.com/online-submission.php
http://dx.doi.org/10.19080/OAJGGM.2018.03.555624

	The Exercise Continuum and the Role of Doctors
	Introduction

