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Abstract

Background and aims Gait and balance impairments lead

to falls and injuries in older people. Walking aids are meant

to increase gait safety and prevent falls, yet little is known

about how their use alters gait parameters. This study

aimed to quantify gait in older adults during walking

without and with different walking aids and to compare

gait parameters to matched controls.

Methods This retrospective study included 65 older

(C60 years) community dwellers who used a cane, crutch

or walker and 195 independently mobile-matched controls.

Spatio-temporal gait parameters were measured with an

electronic walkway system during normal walking.

Results When walking unaided or aided, walking aid users

had significantly worse gait than matched controls. Signifi-

cant differences between the walking aid groups were found

for stride time variability (cane vs. walker) in walking

unaided only. Gait performances significantly improved

when assessed with vs. without the walking aid for the cane

(increased stride time and length, decreased cadence and

stride length variability), crutch (increased stride time and

length, decreased cadence, stride length variability and

double support) and walker (increased gait speed and stride

length, decreased base of support and double support) users.

Conclusion Gait in older adults who use a walking aid is

more irregular and unstable than gait in independently

mobile older adults. Walking aid users have better gait

when using their walking aid than when walking without it.

The changes in gait were different for the different types of

walking aids used. These study results may help better

understand gait in older adults and differentiate between

pathological gait changes and compensatory gait changes

due to the use of a walking aid.

Keywords Mobility aids � Gait � Older adults �
Community living

Introduction

The ability to walk is one of the most relevant and

important activities of daily living. It is central to the

independence, health and well-being of older people.

However, walking may be impaired by many factors such

as acute or chronic diseases and physiological changes due

to aging [1, 2]. Impaired gait in older people can negatively

affect their functionality, participation in social activities

and quality of life [3] and increase their risk of falling [4].

Gait impairment can consequently lead to a loss of inde-

pendence. The use of a walking aid, such as a cane, crutch

or walker, by older people with walking difficulties should

help them cope with daily activities and allow them to

remain functionally independent and mobile [5, 6]. It

seems a surprising paradox then that Rubenstein and

Josephson [7] showed that the use of a walking aid was

associated with a 2.6-fold (confidence interval 1.2–4.6)

increased risk of falling. This may be due to improper use
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of the aid, tripping over the aid or the aid’s impediment of

compensatory stepping and grasping mechanisms during

balance recovery to avoid a fall [8, 9]. However, the

increased fall risk associated with the use of a walking aid

[7] likely reflects the decreased functional status and

mobility of the older people using the walking aids (those

with gait disturbances, muscle weakness and increased fall

risk are the ones most likely to use a walking aid) rather

than due to the walking aid itself. When walking aids are

appropriately chosen for clinical conditions (e.g., a stan-

dard walker instead of a front-wheeled walker for people

with Parkinsonian gait disturbances), correctly sized (not

too high or too low) and properly implemented, they can

increase walking safety and thus may reduce the risk of

falling. These aids can maintain walking ability and

improve balance by increasing the base of support,

enhancing lateral stability and reducing lower-limb loading

[5]. Some older adults comment that they feel steadier and

safer when walking with their walking aid [10].

Although walking aids are often used by those with gait

impairments, little is known about the effects of different

walking aids on gait parameters. Measurements of tempo-

ral and spatial gait parameters are used to identify gait

deficits and to screen older people for their risk of falling

[11]. Impaired gait is characterized by reduced walking

speed, shorter stride length and increased gait variability

[12, 13]. Small changes in gait variability (stride length

variability, stride time variability) have been identified as

reliable fall predictors in older adults [13–16]. Furthermore,

increased base of support is also predictive of falls [15].

Understanding how gait is influenced by different walking

aids may help to distinguish between pathological gait

alterations and healthy, compensatory reactions to the use

of a walking aid. Although some normative gait data from

a selected group of very healthy older adults have been

previously described [17], data from population studies are

needed to know what ‘‘normal’’ gait is in a representative

population of older adults, including those who use walk-

ing aids.

The first objective of this study was to investigate whether

people over the age of 60 who use a single-tip cane, a forearm

crutch or a four-wheeled walker have differences in spatio-

temporal gait parameters, while walking normally (self-

selected pace) with versus without their usual walking aid.

The second objective was to compare these gait parameters to

an independently mobile-matched control group. We

hypothesized that walking aid users would walk faster, would

have a smaller base of support and a decreased stride time

variability with their walking aid compared to walking

without their walking aid. We also hypothesized that all gait

parameters would be more variable in the group of walking

aid users when compared to a matched control group.

Methods

Study design and population

In this retrospective, cross-sectional study, data were collected

between January 2007 and October 2011 from patients at the

Basel Mobility Center, Felix Platter Hospital, Switzerland.

Patients were (1) inpatients at the University Hospital Basel,

referred by their attending physician for a gait analysis because

of gait disorders and/or falls; (2) community dwellers, referred

by their family physician for a gait analysis because of gait

disorders and/or falls; (3) older cognitively healthy participants

of various studies at the Felix Platter Hospital Memory Clinic

or at the Basel Mobility Center; or (4) outpatients from the

Felix Platter Hospital Memory Clinic, referred by their family

physician because of memory problems. The study was

approved by the local ethics committee.

The data used for this study were extracted from an

existing database. Inclusion criteria were as follows: (1)

Age older than 60 years, (2) community dwelling, (3) use

of a walking aid while walking outdoors (those who used a

walking aid only indoors were excluded, those who used a

walking aid indoors and outdoors or only outdoors were

included) for at least 1 month prior to their gait analysis,

(4) use of a single-tip cane, forearm crutch or four-wheeled

walker, (5) available data for gait analysis with and without

walking aid, and (6) Mini Mental State Examination

(MMSE) score available. Exclusion criteria were as fol-

lows: (1) use of several different walking aids (e.g., cane

for shorter distances and walker for longer distances), (2)

use of a cane or crutch on both sides (because these sub-

groups of walking aid users were too small in this study to

permit meaningful analysis), (3) improper use of the

walking aid (moving cane/crutch with the ipsilateral rather

than the contralateral leg; holding the cane or crutch in air

while taking multiple steps), (4) severe neurological (nor-

mal pressure hydrocephalus, stroke with residual hemi-

plegia, Parkinson syndromes), orthopedic (severe

osteoarthritis of the hips or knees, amputations with or

without a prosthesis), or psychiatric illness (major depres-

sion, schizophrenia) causing inability to understand or

follow task instructions or to walk 15 m without assistance,

(5) terminal illness with life expectancy \12 months.

Of the sample of 366 walking aid users, 65 fulfilled the

eligibility criteria and were classified into one of three

groups according to type of walking aid used: A single-tip

cane (hereafter referred to only as cane), a forearm crutch

(hereafter referred to only as crutch) or a four-wheeled

walker (hereafter referred to only as walker). All walking

aids were the personal property of the patients. No alter-

native walking aids were given and no setting adjustments

of the aids were done at the Basel Mobility Center.
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The patients with walking aids were matched to controls

from the same database according to gender, age and MMSE.

Gait assessment

The spatio-temporal parameters of gait were collected with

the GAITRite� system (GAITRite� Platinum, CIR System,

Sparta, NJ, USA), a 10-m-long electronic walkway with

integrated pressure sensors [18]. The walking trials were

performed according to the European guidelines for spatio-

temporal gait analysis [19]. The standard gait analysis at

the Basel Mobility Center consists of five different walking

tasks, whereas walking at self-selected normal walking

speed (referred to as normal walking in this text) represents

the first task. Normal walking with the aid (for those who

had them) was performed as an additional sixth task.

Details regarding the description of the gait analysis at the

Basel Mobility Center have been reported elsewhere [11].

Before testing, a trained evaluator gave standardized verbal

instructions regarding the test procedure. In order to mea-

sure steady-state gait, the patients initiated and terminated

each walk 2 m before and after the 10-m walkway allowing

sufficient distance to accelerate and decelerate. Each

patient performed one trial for each of the testing condi-

tions. No practice trials were performed. To ensure safety,

patients wore a Posey� safety belt around their waist and

were accompanied during each walk by a trained evaluator

who walked behind and slightly to the side of the patients.

This way, the evaluator could grasp the safety belt if

needed, but was outside the range of patient’s peripheral

vision, to avoid distraction during walking, and next to the

electronic walkway, so that only the patient’s footfalls were

recorded. The patients performed all trials wearing their

own footwear and used their own walking aid for the

walking aid condition. A video camera was used during the

gait analysis to allow detailed review.

Primary outcome measures were the following nine

spatio-temporal gait measures: Gait speed (cm/s), cadence

(number of steps per minute), stride time (s), stride time

variability (%), stride length (cm), stride length variability

(%), base of support (cm), base of support variability (%)

and double support (percentage of gait cycle). Variability

variables were quantified as the coefficients of variation

(CV = (standard deviation/mean) 9 100).

Clinical evaluation and assessments

Clinical assessment including a physical examination was

performed by a physician or a trained research assistant.

The following data were used for the present study: age,

sex, height, weight, falls (defined as unintentionally com-

ing to rest on the ground or other surface [20]) in the

preceding 12 months (single-item question), fear of falling

(single-item question, answer graded as yes or no), and

relevant medical problems. Cognitive status was evaluated

by the score of the Mini Mental State Examination [21],

whereby cognitive impairment was defined as a score \24

out of a maximum 30 points. Basic mobility was assessed

with the Timed Up & Go Test (TUG) [22], which was

performed without using walking aids. The TUG measures

the time in seconds that it takes for an individual to rise

from a chair with armrests, walk 3 m, turn, walk back and

sit down again. Older adults who require 14 s or longer to

complete the task have a high risk for falls [23].

Statistical analysis

Characteristics of baseline assessment and gait parameters

were summarized descriptively using either means and

standard deviations or frequencies and percentages, as

appropriate. Analyses were performed between the walking

aid group and the matched control group and between the

subgroups according to the type of walking aid (cane,

crutch, walker). Test for normality (Shapiro–Wilk test) and

homogeneity of variance (Levene’s test) were performed

for all outcomes. For characteristics of baseline assess-

ment, either the non-parametric Mann–Whitney U test or

the non-parametric Kruskal–Wallis H test were used for

continuous variables and either the Chi-square test or

Fisher’s exact test were used for nominal variables. For all

gait parameters, comparisons between the walking aid

group and the matched control group were performed using

the non-parametric Mann–Whitney U test and between

subgroups using the non-parametric Kruskal–Wallis H test.

Evaluation of the difference between the normal condition

and the walking aid condition within the three subgroups

was completed by the Wilcoxon signed rank test. The

p values were adjusted for multiple testing using the mul-

tiple False Discovery Rate (FDR) procedure. Results were

considered significant at a false discovery rate of at most

0.05. Post hoc tests were completed according to the clo-

sure testing principle when a statistically significant global

test resulted from the FDR procedure. Analyses were

conducted using the SPSS version 19.0 (SPSS, Inc., Chi-

cago, IL) software program for Windows.

Results

Study population

Of the 65 walking aid users included in this study, 40 used

a cane (average age 82.4 ± 5.7, 25 females), 13 used a

crutch (average age 79.4 ± 6.3, 9 females) and 12 used a

walker (average age 84.3 ± 3.9, 8 females). The patients’

duration of walking aid use ranged from 1 month to
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15 years, with an average of 2.7 ± 2.7 years and a median

of 2 years. Eleven patients were not able to recall how long

they had been using their walking aid. Patients’ charac-

teristics did not differ between the three groups of walking

aid users (data not shown). Scores on the MMSE demon-

strated that 49 (75.4 %) had an MMSE score C24 points

and 16 (24.6 %) had an MMSE score \24 points. Perfor-

mance on the TUG differed between the walking aid users.

Those with a cane had the fastest TUG time (average

17.0 ± 4.4 s), followed by the crutch users (average

18.9 ± 6.1 s) and then the walker users (average

21.1 ± 9.2 s). However, the TUG times did not signifi-

cantly differ between the three groups (p = 0.279).

A summary of descriptive data of the entire group of

walking aid users and matched controls is shown in

Table 1. Compared to the control group, the walking aid

group experienced more falls in the previous 12 months

(p = 0.003), more often had fear of falling (p \ 0.001),

had a higher BMI (p = 0.025), and needed more time to

perform the TUG test (p \ 0.001). Because of missing

information for the variables falls, fear of falling and living

arrangement, the number of patients in the walking aid

group was reduced to 60, 56, 58, respectively, and in the

matched control group to 189, 185, 192, respectively.

Gait measurement

Gait measures from the walking aid group as a whole

without and with the use of a walking aid and the matched

control group are summarized in Table 2. Gait perfor-

mance for all investigated parameters was significantly

(p \ 0.001) worse in the walking aid group without the use

of the walking aid compared with matched controls. The

same result was found for the comparison between the

walking aid group with the use of the walking aid and the

matched controls (p \ 0.001).

Description and statistics of gait parameters between the

different walking aid users are shown in Table 3. Overall

for the walking aid group, gait performance without the use

of a walking aid was best in cane users and worst in walker

users. Significant group differences were found for stride

time variability (p = 0.024) between all three groups.

Significant post hoc differences were found for stride time

variability between cane and walker users (p = 0.023).

When assessed with the use of their walking aid, no sig-

nificant results were found between the three groups of

walking aid users.

Differences between gait measures with and without the

use of the individual walking aid are summarized in Table 4.

Comparison of gait speed and stride time variability is

presented in Fig. 1a, b. Use of a cane led to significantly

improved performance in cadence (p = 0.002), stride time

(p = 0.004), stride length (p = 0.002) and stride length

variability (p = 0.011). Use of a crutch led to significantly

improved performances in cadence (p = 0.019), stride time

(p = 0.019), stride length (p = 0.006), stride length vari-

ability (p = 0.023) and double support (p = 0.006). Use of

a walker led to significantly improved gait performance in

gait speed (p = 0.008), stride length (p = 0.002), base of

support (p = 0.006) and double support (p = 0.003).

Discussion

To date, no quantitative data exist on the comparison of

gait alterations in experienced walking aid users during

unassisted walking and during walking with a cane, crutch

or walker. Our findings showed that the gait pattern among

experienced walking aid users differed clearly from an

independently mobile control group and the changes in

spatio-temporal gait parameters were different for the dif-

ferent types of walking aids used.

In the present study, patients using walking aids had a

significantly slower gait during unassisted or assisted

walking compared to a matched control group (74.4 vs.

110.3, 78.6 vs. 110.3 cm/s, respectively). This indicates

that the use of a walking aid is likely a marker for impaired

gait and not that the use of a walking aid causes slower

Table 1 Patients’ characteristics

Variable Walking aid

group (n = 65)

Matched control

group (n = 195)

p value

Age (years) 82.1 ± 5.7 81.9 ± 5.4 0.766

Gender 1.000

Male (%) 35.4 35.4

Female (%) 64.6 64.6

MMSE score

(points)

25.4 ± 4.4 25.5 ± 4.2 0.962

Previous fall in the

last 12 monthsa
0.003*

None (%) 50.0 70.9

1 or more (%) 50.0 29.1

Fear of fallinga (%) 30.4 10.3 \0.001*

Living

arrangementa, %

0.663

Lives alone 43.1 46.4

Cohabits 56.9 53.6

Height (cm) 164.7 ± 8.6 164.9 ± 8.8 0.867

Weight (kg) 71.9 ± 13.6 68.5 ± 12.7 0.104

BMI (kg/m2) 26.4 ± 4.1 25.1 ± 3.9 0.025*

TUG (s) 18.2 ± 6.0 11.6 ± 3.0 \0.001*

Values are mean ± standard deviation or percentages

MMSE mini mental state examination. TUG Timed Up & Go Test

*Statistically significant
a The number of patients in each group is less than the entire sample

due to missing information

224 Aging Clin Exp Res (2014) 26:221–228

123



gait. In addition to gait speed, all investigated gait

parameters, were significantly better in the control group

than the walking aid group. Particularly gait variability is

known as a marker for irregular and unstable gait and is

associated with frailty [24] and an increased fall risk [13–

15]. Studies comparing gait parameters between fallers and

non-fallers among older people have revealed that fallers

have slower gait speed, increased double support, stride

length variability and stride time variability [13–15]. These

findings are in accordance with our present study sug-

gesting that walking aid users might have a greater likeli-

hood of falling than independently mobile older people.

This study demonstrated that there were only discrete

differences in spatio-temporal gait parameters among the

three groups of walking aid user (cane, crutch, walker).

These findings are in contrast to our expectations. Since the

Table 2 Gait parameters in

normal walking without and

with walking aid compared to a

matched control group

Values are mean ± standard

deviation

CV coefficient of variation

*Statistically significant
a Mann–Whitney U test between

walking aid group without

walking aids vs. matched

control group
b Mann–Whitney U test between

walking aid group with walking

aids vs. matched control group

Gait parameter Walking aid group

without aid (n = 65)

Walking aid group

with aid (n = 65)

Matched control

group (n = 195)

p valuea p valueb

Gait speed

(cm/s)

74.4 ± 19.0 78.6 ± 17.5 110.3 ± 20.5 \0.001* \0.001*

Cadence

(steps/min)

100.3 ± 11.7 95.4 ± 10.2 111.2 ± 10.7 \0.001* \0.001*

Stride time (s) 1.1 ± 0.14 1.3 ± 0.15 1.1 ± 0.11 \0.001* \0.001*

Stride time CV

(%)

3.5 ± 1.7 2.8 ± 1.0 2.3 ± 1.0 \0.001* \0.001*

Stride length

(cm)

88.9 ± 18.7 98.7 ± 17.9 118.9 ± 17.1 \0.001* \0.001*

Stride length CV

(%)

5.3 ± 3.0 3.9 ± 1.7 3.0 ± 1.5 \0.001* \0.001*

Base of support

(cm)

11.9 ± 4.6 10.5 ± 4.0 8.7 ± 3.3 \0.001* \0.001*

Base of support

CV (%)

24.6 ± 31.3 19.7 ± 17.5 29.8 ± 25.3 \0.001* \0.001*

Double support,

% of gait cycle

36.4 ± 6.7 34.0 ± 5.2 29.1 ± 2.7 \0.001* \0.001*

Table 3 Comparison of gait

parameters between walking

aids in normal walking with and

without walking aid

Values are mean ± standard

deviation

CV coefficient of variation

*Statistically significant
a Kruskal–Wallis H test

Gait parameter Cane (n = 40) Crutch (n = 13) Walker (n = 12) p valuea

Without walking aid

Gait speed (cm/s) 77.6 ± 18.6 70.6 ± 20.5 68.2 ± 18.0 0.299

Cadence (steps/min) 100.3 ± 11.5 98.7 ± 10.4 101.95 ± 14.4 0.908

Stride time (s) 1.2 ± 0.15 1.2 ± 0.13 1.2 ± 0.15 0.939

Stride time CV (%) 3.0 ± 1.3 4.1 ± 1.8 4.4 ± 2.3 0.024*

Stride length (cm) 92.6 ± 18.1 85.5 ± 19.4 80.4 ± 18.1 0.162

Stride length CV (%) 4.7 ± 2.0 5.3 ± 2.9 7.2 ± 4.7 0.354

Base of support (cm) 11.3 ± 3.9 12.2 ± 6.1 13.6 ± 4.9 0.225

Base of support CV, (%) 23.3 ± 25.2 26.0 ± 33.9 27.5 ± 46.6 0.587

Double support, % of gait cycle 34.7 ± 6.1 38.4 ± 6.9 39.9 ± 6.8 0.058

With walking aid

Gait speed (cm/s) 78.7 ± 17.8 74.7 ± 16.9 82.7 ± 18.0 0.355

Cadence (steps/min) 95.5 ± 9.7 92.0 ± 9.5 98.5 ± 12.5 0.314

Stride time (s) 1.3 ± 0.13 1.3 ± 0.14 1.2 ± 0.17 0.303

Stride time CV (%) 2.8 ± 0.9 3.0 ± 1.3 2.7 ± 0.9 0.662

Stride length (cm) 98.8 ± 18.9 96.7 ± 15.9 100.7 ± 17.6 0.699

Stride length CV (%) 3.9 ± 1.5 3.8 ± 1.8 4.1 ± 2.0 0.930

Base of support (cm) 10.7 ± 3.7 10.5 ± 5.2 9.6 ± 3.4 0.338

Base of support CV (%) 21.2 ± 18.0 22.0 ± 21.5 12.1 ± 6.5 0.151

Double support, % of gait cycle 33.4 ± 4.9 35.7 ± 6.3 34.2 ± 4.7 0.650
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selection of the walking aid depends on the individual’s

functional level and the support of the device increases

from cane to crutch to walker, it was hypothesized that

cane users would show a better gait pattern than crutch

users and that they in turn would perform better than

walker users. Although differences in spatio-temporal gait

parameters while walking unassisted were relatively dis-

crete, the gait pattern of the cane users tended to be better

than the gait pattern of crutch users and walker users with a

significant difference in stride time variability between

cane and walker users. Interestingly, neither a significant

difference in one of the investigated gait parameters nor a

tendency between the three groups during assisted walking

was detected. From a clinical point of view, it would be of

great interest to investigate if an initial objective gait

analysis would help in the selection of an appropriate

walking aid.

Within each subgroup of walking aid users, gait per-

formance was significantly better in several gait parameters

when assessed during walking with the walking aid com-

pared to walking unaided. Using a walker had the greatest

effect on gait speed with an increase of 14.5 cm/s. Using a

cane or crutch did not significantly influence gait speed.

Verghese et al. [13] reported that each 10 cm/s decrease in

gait speed was associated with a 7 % increased risk for

falls. Based on the results in gait speed, it could be con-

cluded that only the use of a walker provides a benefit.

However, one should be aware that walking speed may be

affected by other gait parameters. The increase in gait

speed among the walker group arising from increased

stride length could not be observed in the cane and crutch

group due to the simultaneous reduction in cadence.

Another explanation for the increase in gait speed may be

that the use of a cane or crutch requires the user to lift the

device in time with their stepping, whereas the walker

allows the person to push the device without lifting it.

However, other gait parameters in addition to gait speed

are needed to fully understand gait stability in regard to

falls prevention.

The use of a mobility aid enlarges a person’s supporting

area (not to be confused with the base of support gait

parameter; see Fig. 2), thereby improving balance [5]. In this

context, Bateni and Maki [5] suggest that a walker enlarges

the supporting area more than a cane, and therefore the

potential to increase stability is even greater. Considering the

base of support measured by the GAITRite system, patients

within the walker group had a 4 cm decrease in their base of

support during assisted walking. Maki [15] reported that a

4 cm increase in the base of support of was associated with

an increased risk for future falls. Hence, changes in gait

Table 4 Gait measures of

differences between test results

without and with walking aid

Values are mean ± standard

deviation

CV coefficient of variation

*Statistically significant
a Wilcoxon signed rank test

Gait parameter Cane

(n = 40)

p value Crutch

(n = 13)

p value Walker

(n = 12)

p valuea

Gait speed (cm/s) ?1.1 ± 14.2 0.707 ?4.0 ± 12.1 0.346 ?14.5 ± 10.6 0.008*

Cadence (steps/min) -4.8 ± 9.0 0.002* -6.7 ± 8.4 0.019* -3.4 ± 12.2 0.594

Stride time (s) ?0.06 ± 0.12 0.004* ?0.089 ± 0.11 0.019* ?0.042 ± 0.12 0.410

Stride time CV (%) -0.16 ± 1.4 0.707 -1.1 ± 1.4 0.033 -1.7 ± 2.6 0.050

Stride length (cm) ?6.2 ± 11.2 0.002* ?11.2 ± 9.9 0.006* ?20.3 ± 9.4 0.002*

Stride length CV (%) -0.76 ± 1.6 0.011* -1.5 ± 2.3 0.023* -3.2 ± 4.0 0.034

Base of support (cm) -0.52 ± 1.8 0.104 -1.7 ± 2.7 0.221 -4.0 ± 3.1 0.006*

Base of support CV (%) -2.1 ± 17.3 0.502 -4.0 ± 15.1 0.421 -15.3 ± 41.6 0.182

Double support, % of

gait cycle

-1.36 ± 3.3 0.027 -2.7 ± 2.8 0.006* -5.7 ± 4.1 0.003*

Fig. 1 Gait speed (a) and stride length variability (b) for walking

with vs. without walking aid by walking aid group. *denotes

significant differences within a walking aid group
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parameters seen in our study, particularly decreased base of

support and double support, as well as increased stride length

indicates that patients adopted a more stable gait pattern

when using their walking aid.

Another marker of gait stability is the stride-to-stride

variability, which can be viewed as a marker of gait reg-

ularity. High stride-to-stride variability reflects gait insta-

bility [15]. Our findings show that walking with a cane or

crutch significantly decreased stride length variability.

Stride time variability, another investigated parameter that

reflects stride-to-stride variability, also decreased in all

three groups but did not reach statistical significance.

Previous studies have been shown that higher variability in

stride time and stride length is associated with increased

falls in older adults [13, 15, 16]. Hence, utilizing a cane or

crutch would indicate a lower fall risk in these two groups

of experienced walking aid users when walking with their

device than without it.

The ability to safely and effectively use a walking aid

while walking characterizes an additional attention-

demanding task. Thus, it could be speculated that the

attentional demands associated with the use of a walking aid

could well lead to an altered gait performance. A way to

reveal the attentional demands of using a walking aid is the

comparison of gait performance between experienced

walking aid users and first-time users. Studies investigating

the effect of walking aids on gait in first-time users showed

that gait performance remained unchanged or even wors-

ened [25–28]. In contrast, studies with experienced walking

aid users demonstrated an improvement in gait performance

[29, 30], similar to the results in the present study. Due to

the wide variety of methodological procedures and study

populations, a final conclusion to guide clinical practice

needs more research in this area. However, it is of utmost

importance to provide prior training before the use of

walking aids and to re-evaluate its need after a certain time

span to guarantee the safe and effective use of the device.

When interpreting the results, a few factors need to be

taken into consideration. First, the number of patients in the

crutch and walker group was small compared to the cane

group, which might have influenced study results. How-

ever, the statistical procedures used considered the differ-

ent sample sizes and the distribution of the gait variables.

In addition, patients with a range of mobility and health

condition were included. Unfortunately, health status was

not consistently measured and therefore could not be

classified. Finally, the reason for use of the chosen walking

aid was not part of the standard assessment, which means

little or nothing was known about the actual need for such

devices. Future studies should also include standardized

measures of health status and comorbidities as well as the

reason for use and compare the effect of walking aids

among different patient groups according to health status,

reason for using or cognitive status.

Conclusion

This study is the first to report on the effect of different

types of walking aids on quantitatively measured gait

parameters in community-dwelling older people. The

findings of the present study demonstrate that walking aid

users have better gait when using their walking aid than

when walking without it. The changes in gait were dif-

ferent for the different types of walking aids used. How-

ever, the walking aid group had a more irregular and

unstable gait performance, e.g., higher stride time vari-

ability and stride length variability, than the matched

control group. Therefore, using a walking aid improved

gait performance but not to a degree that it can be called a

healthy, stable gait pattern. Therefore, the selection of a

walking aid should depend on objective gait assessments

and periodical re-evaluation to ensure that it suits a per-

son’s functional requirements and physical capabilities.

Furthermore, the results suggest that these changes are a

compensatory reaction to the use of the walking aid rather

than an indication of a pathological gait pattern in this

group of experienced older walking aid users.
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