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A Simple Gait-Stabilizing Device Reduces Outdoor Falls
and Nonserious Injurious Falls in Fall-Prone Older People

During the Winter

Fergus Eoin McKiernan, MD

OBJECTIVES: To determine whether Yaktrax Walker
(YW), a nonmedical gait-stabilizing device, prevents out-
door falls and mjurious falls in fall-prone older people dur-
ing the winter.

DESIGN: Prospective, randomized, interventional trial.
SETTING: Community-based, northern United States,
winter, outdoors.

PARTICIPANTS: Ambularory, commumity-dwelling, fall-
prone people aged 65 and older.

INTERVENTION: Participants were randomized to wear
YW or their usual winter foorwear (UWEF) outdoors during
the winter of 2003/2004.

MEASUREMENTS: The number of indoor and outdoor
slips, falls, and injurious falls was recorded daily in a fall
diary. Winter foorwear satsfaction survey was completed
after study completion.

RESULTS: One hundred nine subjects completed 10,724
diary days. Mean age was 74.2. There were 93 indoor slips,
I3 indoor falls, 714 outdoor slips, and 62 outdoor falls. The
tendency for both groups to ship/fall indoors was compa-
rable. The relative risk (RR) of outdoor slip for YW was
0.50 (P<=.04) for all diary days and 0.61 (P =.14) when
only days walked on snow and ice was the exposure var-
1able. The RR of outdoor fall for YW was 0.42 (P<.03)
when only days walked on snow and ice was the exposure
variable. RR of injurious falls per day walked on snow and
ice for YW was 0.13 (P <.02). Twelve of 19 outdoor falls
occurred when YW subjects were not wearing their as-
signed device. No serious injury or fracture occurred in ei-
ther group. The number needed to treat for the YW to
prevent one nonserious injurious fall in one winter was six.
CONCLUSION: YW may reduce the risk of outdoor win-
ter falls, and of nonserious injurious falls, in older commu-
nity-dwelling people with a history of previous falls. | Am
Geriatr Soc 53:943-947, 2005.
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F‘llling is the leading cause of accidental death and the
sixth leading cause of all deaths in older people (aged
>65) in the United States.'-* Approximately 20% of falls in
older people require emergency medical attention, and 30%
to 50% of these result in hospitalization. Five percent to
10% of falls in older people result in serious soft tissue
injury, 3% to 5% in skeletal fracture, and 1% to 2% in hip
fracture.'™ Conversely, a fall precedes 90% of hip frac-
tures® and 25% to 40% of vertebral compression frac-
tures.” If a person has low bone mineral density, the risk of
hip fracture resulting from a fall is tripled.” The personal,
family, and societal consequences of fractures in older peo-
ple, particularly hip fracture, can be devastating. Therefore,
fall prevention is an important facet of any osteopororic
fracture reduction scheme.

The predisposition to fall represents a complex inter-
play of environmental conditions, visual acuity, neuromus-
cular agility, and strength that iatrogenic factors such as
polypharmacy can aggravate. In dry environmental condi-
tions, fall-prevention strategies have resulted in fewer frac-
tures.” Similar trals in hazardous winter conditions have
not been published. Falls may occur more frequently in the
winter in northern latitudes because of more hazardous en-
vironmental conditions and suboptimal vitamin D sta-
tus.”!"" Improving gait stability in these conditions should
resultin fewer falls and injuries. Recently, the American and
British Geratric Societies and American Academy of Or-
thopedic Surgeon’s Panel on Falls Prevention published
guidelines for the prevention of falls in older persons. One
of 12 questoions that this panel identified as high priority for
future research was “What is the safest footwear for people
who have fallen or are at risk for falling?” The purpose of
this study 1s to determine whether a simple, nonmedical
device designed to improve gait stability in hazardous win-
ter conditions (Yaktrax Walker (YW), Figure 1)'' reduces
outdoor ships and falls or results in fewer injurious falls in
fall-prone, community-dwelling, ambulatory older people.

N002-8S614/05/515.00



944 MCKIERNAN

JUNE 2005-VOL. 53, NO. 6 JAGS

Figure 1. The Yaktrax Walker.

METHODS

The Marshfield Clinic Research Foundation insticutional
review board approved this study protocol. The prospective
study was conducted at Marshfield Clinic, Marshheld, Wis-
consin (laticude 44.49175 N) and Marshfield Clinic-Lak-
eland Center, Minocqua, Wisconsin (latitude 45.82466 N)
during the winter of 2003/2004. A fall registry was con-
structed from a database of communirty-dwelling older peo-
ple who had fallen at least once during the previous year
and had been evaluated in clinic urgent care or primary care
centers or in either of two athliated hospital emergency de-
partments. Participants were recruited from the fall registry
using a single direct mailing and in response to a single
announcement in local print media. Respondents were in-
iially screened by telephone interview to confirm that they
were aged 65 and older, community dwelling, and inde-
pendently ambulatory and had sustained at least one (in-
door or outdoor) fall within the preceding vear. Falls were
defined as any umintentional assumption of the nonupright
position on the ground or any other intervening surface.
Slips were defined as any unintentional deviation from the
upright position that would have resulted in a fall in the
absence of an immediate correcrive action. Candidates had
to be willing to accepr assignment to the intervention (YW)
or nonintervention (usual winter footwear (UWF)) group
and not to enroll with the a priori intention of violating the
assignment. YW (Figure 1) is a proprietary injection-mold-
ed thermal plastic elastomer netting sized to conform to the
external length and width of a boot or shoe. High strength
coils encase the netting in a configuration intended to pro-
vide multdirectional gait stability under outdoor winter
conditions. "

Study candidates had to be capable of applying the YW
correctly and to discern appropriate outdoor conditions for
their use according to manufacturer’s recommendations.
Candidates had to be able and willing to maintain a fall
diary and accurately record all indoor and outdoor slips and
falls throughourt the study duration, the surface upon which
the fall occurred, foorwear worn at the time of the slip
or fall (including use of the YW or similar device), and any
fall-related injuries. Candidates who satisfacrorily met all
inclusion criteria were randomized using independent nu-

merical assignment to wear YW under appropriate envi-
ronmental conditions or their UWF outdoors during the
winter of 2003/2004. Yaktrax, Inc. provided cach YW
study subject with one pair of appropriately sized YWs and
agreed to replace that pair in the event of device failure.
Subjects were strictly counseled never to wear YW indoors
or on smooth outdoor nonice surfaces. Subjects were al-
lowed to reside outside of the immediate geographic region
for up to 1 month during the study duration without dis-
qualification. All subjects completed a foorwear satisfaction
survey after study terminavion. After receipt of all com-
pleted fall diaries and foorwear sarisfaction survevs, each
study subject was nominally compensated ($20) for the in-
conveniences incurred because of study participation. Inju-
rious falls were rated as mild (no medical attention),
moderate (medical attention), or serious (hospitalization).
Indoor slip and fall rates served as the control to compare
the tendency to fall between groups. Subjects whose indoor
slip or fall rate exceeded the group mean by more than 3
standard deviations were considered outliers and were
excluded from final analysis. Analysis was on an intention-
to-treat basis. Chi-square, Negartive Binomial Model, and
Fisher exact tests using SAS software (SAS Institute, Inc.,
Cary, NC) were used to test the difference of outcomes be-
tween mtervention and nonintervention groups. Yaktrax,
Inc. had no involvement in the conception, design, imple-
mentation, or analysis of the study and had no involvement
in the preparation or review of the manuscript. Neither the
author nor his institution has any direct or indirect financial
interest in Yaktrax, Inc. or received any compensation from
Yaktrax, Inc. or any other commercial interest in conduct-
ing this research.

RESULTS

One hundred thirteen subjects met inclusion criteria and
were randomized. Four randomized subjects were excluded
from the final data analysis; two UWF subjects met the test
for exclusion as outliers, one YW subject withdrew consent
after randomization, and one UWF subject completed only
10 diary days. The final study population consisted of 109
older people, of whom 65 (60% ) were female and 44 (40%)
male. Mean subject age was 74.2 (range 65-96). Ninery-five
percent of all fall diaries and foorwear satisfaction survevs
were completed and returned for analysis. Of those as-
signed to wear YW, 78% confirmed that they had used the
YW as their primary winter foorwear during the course of
the study under appropriate environmental conditions, Of
those assigned to UWE 19% admitted that they had used the
YW or a similar gaie-stabilizing device during the course of
the study. The difference in use of the YW between groups
was highly significant (P < .001). Throughout 10,724 ohser-
vation-days, there were a rotal of 93 indoor slips, 13 indoor
falls, 714 outdoor slips, and 62 ourdoor falls. Ice was the
most common surface involved in outdoor ships and falls in
both groups. Boots (with or without the YW) were the most
commonly worn footwear at the time of outdoor slips and
falls in both groups. Age, sex, and footwear assignment did
not influence mdoor slip and fall rates. Compared with the
UWF group, the relative risks (RRs) for indoor slips and
indoor falls in the YW group were 1.47 (P =.45) and 1.19
(7 =.78), respecnively, indicating that the tendency for both
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Table 1. Indoor Slip and Fall Rates and Relative Risks (RR) in Yaktrax Walker Group Compared with Usual Winter

Footwear Group

Indoor Slips Indoor Falls

Diary Days 0
Group n n (RR)
Yaktrax Walker (n = 55) 5,358 55 (1.47)* 7 (1.19)
Usual winter footwear (n = 54) 5,366 38 (1.0) 6 (1.0)

" Wald 93% conhdence interval (C) = (L33-3.87, P> 44,
Wald 95% Gl =0.39-348, P>.77

groups to slip or fall indoors was comparable (Table 1). Age
did not influence outdoor slip and fall rates. Men slipped and
fell more often than women outdoors, with RRs of 1.5
(P<.02)and 4.0 (P <.001), respectively. Compared with the
UWF group, the RR of outdoor slips in the YW group was
0.50 (P<.04) when all diary days was used as the exposure
variable (Table 2). When the exposure variable was only
those days walked on snow and ice, the RR of outdoor ships
in the YW group was 0.61 (P =.14) (Table 3). The RRs of
outdoor falls in the YW group were 0,45 (P<.02) using all
diary days as the exposure variable and 0.42 (P <.03) when
only days walked on snow and ice, was the exposure var-
iable. Approximately one-third of all outdoor slips and two-
thirds of all ourdoor falls recorded in the YW group occurred
when subjects were not wearing their assigned device (Table
4). Falls resulted in 10 injuries (8 mild, 2 moderate) in the
UFW group and one mild mjury in YW group. No serious
injury or fracture occurred in either group. The RR of a
nonserious injurious fall over the course of the winter in
subjects assigned to wear the YW was 0.10 (P<.02). The RR
of a nonserious injurious fall per day walked on snow and ice
for YW was 0.13 (P <.02). The number of persons that had
to be assigned to wear the YW (number needed ro treat
(NNT)) to prevent one nonserious injurious fall per winter
was six. The NNTs to prevent one wintertime outdoor slip
or outdoor fall were | and 3, respectively (Table 3).

Fighty percent of the YW group but only 40% of the
LWF group felt strongly that they planned to use their as-
signed winter foorwear the following winter (P<.001).
Sixty-three percent of the YW group but only 26% of the
UWF group indicated that they got outdoors more often
because of their assigned footwear (P <.001). Seventy-four
percent of the YW group but only 18% of the UWF group
strongly agreed that they felt very secure while walking
outdoors during the winter (P <.001). Both groups agreed
that applying their assigned footwear was easy, although

the difference favored YW (80% vs 54%; P<.01). There
were three device failures requiring device replacement, and
no device failure contributed to a shp, fall, or injury.

CONCLUSION

These results indicate that a simple gait-stabilizing device
(YW) can prevent ourdoor falls and nonserious mjurious
falls in fall-prone, ambulatory older people when carefully
applied and worn under appropriate environmental condi-
tions. Strengths of this study mclude the unusually high
degree of participant compliance and follow-up, the repre-
sentative outdoor winter conditions during the course of the
study, and the community-based nature of the study pop-
ulation. The reported magnitude of outdoor fall reduction
in this study is likely conservative because the majority of
outdoor falls in the YW group occurred when subjects were

not wearing their assigned device. Furthermore, a substan-
tial number of subjects assigned to the UWF group indi-
cated that they had used YWs or similar gait-stabilizing
devices during the course of the study. In this latter group,
seven outdoor slips in five subjects were recorded, but there
were no outdoor falls. This unintended crossover likely at-
tenuated the measured benehcial effect of the device. The
absolute magnitude of fall reducrion and thus the NNT to
prevent falls and injurious falls will vary with the propen-
sity to fall in the population using the device. This study
population was enriched with fall-prone older people, so
similar benefits may not be applicable to a less-fall-prone
population. Conversely, a frailer or older population might
not hnd application of the YW to be as straightforward.
Misapplication of the device or failure to recognize device
failure might increase the risk of fall.

There were no serious injurious falls or fractures in this
study. It has been estimated that, each year, 5% of older
people in Wisconsin experience a fall that results i hospi-

Table 2. Outdoor Slip, Fall, and Injurious Fall Rates and Relative Risks (RRs) in Yaktrax Walker Group Compared with
Usual Winter Footwear Group Using All Diary Days as the Exposure Variable

Total Diary Days

Total Outdoor Slip

Total Qutdoor Fall Total Outdoor Injurious Fall

Group n n (RR) r
Yaktrax Walker (n = 55) 5,358 229 (0.50)* 19 (0.45) 1(0.1)
Usual winter footwear (n = 54) 5,366 485 (1.0) 43 (1.0) 10 (1.0)

“Wald 95% conhdence interval (CH = (1.26-0.96, < .04,
Wald 95% Cl=0.23-0.85, P<.02.

Approximate 953% Cl=0.02-0.53, P=.02.



946 MUKIERNAN

JUNE 2005-VQ L, 83, NO, 6 JAGS

Table 3. Outdoor Slip, Fall, and Injurious Fall Rates and Relative Risks (RR) in Yaktrax Walker Group Compared with
Usual Winter Footwear Group Using Only Days Walked on Snow and Ice as the Exposure Variable

Total Outdoor Total Outdoor Total Outdoor

Slips™ Falls Injurious Falls
Total Diary Days —
Group n RR
Yaktrax Walker (n = 55) 3.634 229 (0.61)° 19 (0.42) 1(0.13)’
Usual winter footwear (n = 54) 4,274 485 (1.0) 43 (1.0) 10 (1.0)

Number ot persons that muse wear Yaktrax Walker on snow and ice to prevent one slip, fall, or nonserious ijurious tall over the course of one winter (number needed

to rrear (NNT) )
" NNT =1 (95% conhdence mrerval (CL = 1-1),
INNT =3 (95% Cl = =11}
NNT =6 (25% Cl'= 3-13).
"Wald 93% Cl=0.33-1.17, P>.14,
Wald 95% CI =0.26-0.92, P<.03.
il

Approximately 95% Cl= 0.03-0.66, P"< .02,

talization.'* One-quarter of these falls occurred during

January, February, and March, so 1.4 fall-related hospital-
izations might have been anticipated during the course of
the current study. Considering the significant reduction of
nonserious injurious falls m the YW group, the current
study was probably underpowered to detect a significant
difference in falls thar result 1n hospitalization between the
intervention and nonintervention arms. The average esti-
mated medical cost for fall-related emergency department
evaluation in older people is $9,400"" and for fall-related
hospitalization is $19,440." The manufacturer’s current
suggested retail price for the YW is less than $20 per pair.'!
Given a NNT of six, these data suggest that it may cost less
than $120 to prevent one nonserious mjurious fall m a
population of fall-prone older people during one winter.
From 2000 to 2040, the number of people aged 65 and

older is projected to increase from 35.1 milhon to 86.7
million."* In 1999, Medicare spent more than $8 billion on
the treatment of mjuries to older people (6% of all Medi-
care fee-for-service claims), and fractures accounted for
rwo-thirds of this cost.'”

Falling and fall-related consequences will constitute an
increasing burden on the healtheare system. Fall-reduction
strategies should result in fewer serious injuries, fractures,
and fatalities and an increase in healtheare savings. Target-
ing the most appropriate fall-reduction intervention to the
right population should vield the best rate of therapeutic
return. Under appropriate environmental conditions, YW
appears to be an inexpensive means of preventing falls and

Table 4. Status of Yaktrax Walker at the Time of Outdoor
Slip and Fall

Total Total
Outdoor Slips Outdoor Falls
(n = 229) (n=19)
Wearing

Yaktrax Walker n

Yes 145 7
No 80 12
Uncertain 4 0

nonserious injurious falls i fall-prone, ambulatory, com-
munity-dwelling older people during the winter.
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