
Improved mobility with ankle foot orthoses and other devices can help patients experience the multiple

health benefits of increased physical activity. But aggressive activity goals— including the oft-cited target of

10,000 steps per day— may still be problematic for some device users.

By Larry Hand

Meeting benchmarks in physical activity guidelines is difficult enough for some able-bodied individuals, but it can be an even

bigger challenge for people who require orthotic devices to improve mobility.
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In 2008, the US Department of Health and Human Services

(HHS) issued its Physical Activity Guidelines for Americans.

The guidelines include:

For children and adolescents, at least 60 minutes of

moderate- or vigorous-intensity physical activity per day;

For adults, 150 minutes per week of moderate-intensity

physical activity or 75 minutes of vigorous-intensity

physical activity;

For older adults, as much physical activity as their health

allows; and

For adults with disabilities “who are able,” 150 minutes a

week of moderate-intensity or 75 minutes of vigorous-

intensity physical activity.

Although not a specific guideline, the popular

recommendation of taking 10,000 steps a day is mentioned in

the document as a target that can help individuals comply

with the guidelines, if the walking is brisk enough.
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Orthotic device users, however, often face challenges in meeting these recommendations, in relation to both the duration and

intensity of physical activity, and some lower extremity clinicians say a stepped approach is needed when prescribing physical

activity in this patient population. Some also say guidelines should be adaptive for individuals with disabilities.

James H. Rimmer, PhD, director of the University of

Alabama at Birmingham Lakeshore Research Collaborative

and director of the National Center on Health Physical

Activity and Disability, was involved in writing the 2008

guidelines.

“In the report we basically said that, provided the right

screening from the physician, people with a disability should

be included in the guidelines. How they get there in terms of

achieving them, that’s a real challenge because there are so

many variables associated with the environment and also

barriers associated with the individual who may have certain

limitations,” Rimmer said. “Exercise instructors and

clinicians often do not have the evidence or knowledge to

prescribe the most appropriate and beneficial exercise for

people with disabilities.”

The recommendations the HHS and others have outlined, though relevant, are not necessarily attainable for people who are

extremely deconditioned and highly sedentary, said Mark D. Peterson, PhD, MS, an assistant professor in the Department of

Physical Medicine and Rehabilitation at the University of Michigan in Ann Arbor.

“We need to take a step back and look at what a person is doing and then find ways that we can introduce some activity inPreferences Reject Accept All



small doses that the person can achieve. And then over time we highly recommend that people continue to progress if possible,

but attaining more of a minimalist perspective instead of a maximalist perspective in exercise,” Peterson said.

Peterson was a coauthor of a 2016 article  that recommended exercise prescriptions for individuals with cerebral palsy should

begin with a “familiarization” period of low-dose training twice a week for two to four weeks.

“Even in the typically developed population, a lot of people don’t do a lot of physical activity. It may be because we are

promoting extremely high volumes and higher intensities of exercise that are not palatable to most individuals,” Peterson

added.

Christopher Kevin Wong, PT, PhD, OCS, associate director of

the Program in Physical Therapy at Columbia University

Medical Center in New York City, told LER he thinks keeping

track of step counts is a good approach to trying to meet

guidelines.

“I think ten thousand [steps per day] is reasonable” for many

individuals, said Wong, who was the first author of a 2014

pilot study on relationships between foot orthosis use,

physical activity, and functional level in obese patients.

“Sometimes in a group of more disabled patients, four

thousand or six thousand might be appropriate.”

In the pilot study, semicustom foot orthoses were prescribed

based on arch index measures to obese women (mean body

2

3

Preferences Reject Accept All



mass index [BMI] 42.4), who were also participating in a

weight-loss program. After one year, eight of nine women

said they wore the orthoses more than 50% of the time, and no adverse events occurred, which suggests the foot orthoses were

safe and comfortable.

Wong and colleagues also found that changes in the ability to walk a mile were strongly correlated with changes in the rates of

orthosis use and reductions in BMI, but, because the women were also in the weight-loss program, the exact contribution of

orthoses could not be determined.

“From a biomechanical perspective, the idea was that many people who are obese may also have lower extremity alignment

problems that might make it more difficult to be active. The concept of corrective foot orthoses, or biomechanical foot

orthoses, is that if you were to correct them more, they would be able to do more,” Wong said.

Unrealistic physical activity goals can intimidate patients with disabilities who may feel they are being set up to fail, he said.

“You set up a goal, like exercise three times a week at thirty minutes a shot, and people can’t really reach that because of life

timing or because of their physical state,” Wong said. “Then they feel like they’re a failure or they feel like they can’t do it and

are never going to be able to do it, and as a result they don’t do anything. I would prefer to have more reasonable, attainable

goals. Then if you’re able to do more, that’s great.”

Preferences Reject Accept All



Many of the benefits of physical activity for individuals with

disabilities are similar to the benefits for their able-bodied

counterparts.

“Exercise has one of the most profound benefits to a number

of body systems—circulatory, cardiac, neurological, renal,”

Rimmer said. “You have to identify what system has a deficit,

and then you have to create an exercise program to meet that

deficit. When you talk about systems, you hear a lot about the

cardiorespiratory system, which reduces your risk of heart

attack and stroke. Strengthening activities involving the

musculoskeletal system reduce your risk of fractures and

injuries associated with falls. But most importantly, [physical

activity] engages the individual in some sort of community-

based network that provides enormous amounts of

psychological well-being.”

John T. Brinkmann, CPO/L, an assistant professor of physical medicine and rehabilitation with Northwestern University

Prosthetics-Orthotics Center in Chicago, concurred.

“Individuals who experience disability often identify mobility and independence as their primary goals. However, people do

not usually move for the sake of moving—we usually move because of a specific reason or with a specific purpose,” Brinkmann

said. “High levels of activity may allow individuals who are using an orthosis to participate in more activities and engage more

with others in meaningful ways. It’s this participation that is often the real motivation for developing an increased capacity for

more intense or prolonged activity.”
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However, increasing physical activity is not always the right thing to do. Clinicians need to consider the diagnosis, physical

presentation, and comorbidities of each individual patient when making recommendations regarding activity, Brinkmann

said.

“In general, it’s safe to say that more activity is better than less, but increased activity may increase the risk of injury for

individuals with significant musculoskeletal injury or neurological deficit,” he said. “Additionally, conditions that require

orthotic management of the lower limb rarely occur in isolation—other body parts and systems are almost always affected. In

many cases cognitive function must be considered, since an individual’s ability to make sound decisions about their activity

could be impaired. Assessing the individual’s motivation is important as well. Pressuring individuals in the wrong way or at

the wrong time may actually discourage activity. All of these factors should be considered when developing goals and

guidelines for patients.”

In some cases, there may actually be reasons not to encourage patients to exert themselves.

“If someone has a neurological problem related to diabetes and they need orthotic management, you have to be aware of the

diabetes and possibly heart disease, so it’s not the mobility problem alone in isolation, it’s also their health in general,”

Brinkmann said. “In cases of severe functional deficits, exertion and fatigue can increase the risk of falls, so encouraging

higher intensity activity may actually be counterproductive. Simply walking at a self-selected speed and performing common

activities of daily living is a sufficiently advanced goal for many users of lower limb orthoses.”

Generally, high levels of activity are less important than basic rehabilitation goals such as pain reduction, increasing strength,

and improving balance, he said.

“The overall goal of rehabilitation is often an increase in basic mobility and independence, and in cases of extreme functional

loss, high activity [as we normally think of it] is often not even an option,” Brinkmann said. “Another way to look at this issue
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is that for many individuals with significant physical impairment, just walking at a normal speed requires a level of effort that

is comparable to an able-bodied individual participating in a session of intense exercise. For most of us, walking a normal

speed does not constitute high activity, but for many of our patients it does.”

Other clinicians agreed that, for certain patients, step-count goals may be counterproductive.

“There’s a fair number of orthotic device users who are using those devices because of very specific pathology or impairment,”

said Christopher Neville, PT, PhD, an associate professor of physical therapy at State University of New York Upstate Medical

University in Syracuse. “If their goal is to try and meet some sort of activity guideline or step count guideline, they could

actually increase damage or further the progression of some dysfunction.”

An important consideration for some patients may be the extent to which increasing physical activity is associated with pain,

Neville said.

“Patients need to increase their activity for the health benefits that come with that. However, they’re doing that with increased

pain, so then they feel like they have to limit that activity and let tissue heal and let joints recover,” Neville said. “They’ve

gotten into a cycle of decreased activity, so then how do they get out of this vicious cycle? Potentially, if they could increase

their activity without further increasing pain or damaging tissue, that would be really beneficial.”

In such patients, reducing activity in the short term can end up having long-term benefits, Wong said.

“Sometimes people feel like because they have challenges they should rest more and not do as much. I think that is a

reasonable approach for a short-term period to become a little bit more capable,” he said. “But in the long term, more is

generally better. I tell my patients, ‘If you want to be able to get up from the toilet when you’re eighty, you have to be more

active.’”
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Neville believes physical activity guidelines for individuals with disabilities should differ from those for able-bodied

individuals, but he acknowledged the complexities involved.

“I’m not sure we can create a guideline that just becomes individually specified. Many orthotic device users likely need

individualistic recommendations for activities,” he said.

Orthotic devices, including ankle foot orthoses, can help individuals increase their physical activity levels.

Three of the most pertinent ways an orthotic device can help improve physical activity levels are by decreasing pain, improving

mechanics, and changing sensory input, Neville said. Although clinicians typically think of orthotic devices impacting people

in terms of function, those functional benefits can also translate to greater physical activity.

Orthotic devices can improve balance in many patients (see “Can AFOs help prevent falls?” August 2012, page 16), and may

have other benefits that can help reduce the risk of falls, Rimmer said.

“You’ve got better alignment with the orthotic. It protects the bones. That protective factor allows one to feel more confident.

It increases self-efficacy to exercise and [patients] have a more engaging experience, contingent upon not causing or reducing

any type of injury or lasting pain,” he said.

For orthotic devices to improve physical activity, comfort is key, Wong said.

“If people are more comfortable, they’re more likely to do more activities,” he said.

And clinicians should also keep in mind that increasing activity level can occur in ways that can’t easily be quantified by a

pedometer.
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“One of the most rewarding things for any clinician is to hear their patient describing activities they are able to engage in as a

result of the services the clinician has provided,” Brinkmann said. “The most meaningful for me have been when patients

describe their increased independence, ability to interact with family and friends in social settings, or ability to pursue work

that is meaningful to them.”

Children can present challenges with regard to prescribing orthotic devices, but older age has its own considerations,

particularly when it comes to making the transition from improved mobility to improved physical activity.

Some of the same issues that negatively impact physical activity in older adults can also make it more difficult to find an

orthotic device that will help.

“Older adults have reduced overall mobility due to physiological changes in joint and soft tissue, as well as a greater number of

medical conditions and [more] medication use,” Neville said. “A practical example that might be helpful is that many older

adults may have difficulty donning an orthotic device such as a lace-up ankle brace, thus impacting prescription.”

Patient motivation can also be a factor.

“Probably the biggest difference is, generally speaking, with kids you’re trying to keep up with them. If you ask any clinician in

prosthetics and orthotics they’ll say that kids are the hardest on their devices, because they’re constantly pushing their activity

to the limit of what is possible for them, and we have to design an orthotic system that will hold up to that,” Brinkmann said.

“With adults, the problem tends to be that we’re trying to motivate them to a higher level.”

However, he noted, age is just one of many factors—and not necessarily the most important one—to consider with regard to

orthotic prescription and activity.
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“The age of our adult patients is a factor to consider, but

others have a much greater impact on function. Making

assumptions based on age can result in inappropriate

treatment recommendations, since these other, more

important factors may be overlooked,” Brinkmann said. “We

can’t assume that because someone is elderly they will

function at a low level, or [perhaps more importantly] that a

younger person’s function will be higher.”

Interest has been increasing in tracking the progress of

orthotic device users, according to clinicians, especially in

wearable devices that count the number of steps taken.

“Activity monitoring has been getting a lot of attention in

research and clinical practice, because the benefits of having

this information are obvious. Having hard data on step count

and intensity is much better than simply relying on patient

reports of activity,” Brinkmann said.

However, Brinkmann and others noted many commercially

available activity monitors are not accurate enough to track

the subtle change in function common in many populations

of lower limb orthosis users.
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“One problem with some of the commercial step-count devices is they don’t pick up very short steps that might be common in

a disabled population, and they may not pick up very slow steps,” Wong said. “Sometimes when the steps are not even, [this]

can also confuse some of the commercial devices.”

But Wong and Brinkmann both observed that activity monitoring technology is continually improving in ways that are likely

to benefit orthotic device users.

“In coming years, I think we’ll see significant advancements in these technologies that will enable clinicians to use them

routinely to gather use and activity data,” Brinkmann said.

In many ways, experts say, the challenges related to physical activity in orthotic device users are similar to those of the general

population—challenges that all clinicians should be attempting to address with their patients.

One concern is that patients may be focusing too much on the guidelines for moderate- or vigorous-intensity activity, and not

enough on increasing levels of low-intensity activity as well, Rimmer said.

“What we really need to do is be out and about more frequently. It’s not just about thirty minutes of exercise in the morning

and then sit for the rest of the day,” he said. “We do need a good thirty minutes of fitness, but then we need to get another

ninety minutes in during the day of just general activity: low-intensity, movement-based activities. We’re woefully

underselling and underutilizing the power of physical activity.”

Those lower-intensity activities may prove to be where orthotic devices can really make a difference, Rimmer said.

“There’s a biological benefit from moving regularly at certain intervals of the day, and that’s where an orthotic can help,” he

said. “If a person feels safer and doesn’t have any pain, it facilitates much greater use of that limb, and they’re going to
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probably have an easier time reaching a low threshold of regular physical activity.”

Larry Hand is a medical writer based in Massachusetts.
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