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Abstract
Background—Whether certain types of footwear, such as slippers, socks without shoes, and
going barefoot, increase the risk for falls among the elderly is uncertain. Our purpose was to
examine the relationship between footwear and falls within the home in MOBILIZE Boston, a
prospective cohort study of falls etiology among non-institutionalized women and men, mainly
aged 70 years and older, from the Boston MA, USA area.

Methods—The 765 participants were from households randomly selected from town lists. They
were followed for a median of 27.5 months. At baseline, participants were administered a
questionnaire that included questions on footwear usually worn, and were given a comprehensive
examination that included measurement of many risk factors for falls. During follow-up
participants were asked to record each day whether they had fallen; those reporting falls were
asked about their footwear when they fell.

Results—At the time of in-home falls, 51.9% of people were barefoot, wearing socks without
shoes, or wearing slippers; 10.1% of people reported that their usual footwear was one of these
types. Among those who fell in their own home, the adjusted odds ratio for a serious injury among
those who were shoeless or wearing slippers compared to those who were wearing other shoes at
the time of the fall was 2.27 (95% confidence interval 1.21–4.24).

Conclusions—It may be advisable for older individuals to wear shoes in their home whenever
possible to minimize the risk of falling. Further research is needed to identify optimal footwear for
falls prevention.
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Introduction
Prevention of falls among older individuals is a major clinical and public health concern.
Studies have reported that going barefoot, wearing socks without shoes, and wearing
slippers are associated with increased risks for falls (1–5), particularly indoor falls (3, 4).
Nevertheless, expert committees have considered the evidence insufficient to recommend
changes in footwear (6).

Going barefoot, wearing socks without shoes, and wearing slippers in the home are common
among older people. In a telephone survey of retired people in Seattle WA, 20% were
barefoot or in socks at the time of the telephone call, and 18% were wearing slippers (7). In
a survey of residents of age 65 years and older in New South Wales, Australia, Munro and
Steele (8) found that 32% of the women and 28% of the men did not wear shoes around the
home. Of those who did wear shoes around the home, slippers were by far the most common
type of shoe. Although wearing shoes with high heels is also likely to increase the risk for
falls (5, 9), very few older people wear such shoes (1, 2).

In this paper we use data from the MOBILIZE Boston Study to examine the relationship of
going barefoot, wearing socks without shoes, and wearing slippers to falls in the home. We
focus our paper on falls in the home because (a) findings from previous studies indicate that
these footwear types are associated with indoor falls (3, 4), (b) most older people spend the
vast majority of their time indoors (10), and (c) most indoor falls (76% in the current study)
occur in the home.

Methods
Design, setting, and subjects

The MOBILIZE Boston Study has been described in detail elsewhere (11). Briefly, it is a
prospective cohort study to identify risk factors and mechanisms of falls among 765 men
and women, mainly aged 70 years and older, who live in the Boston, Massachusetts, area.
Enrollment took place from September 2005 to December 2007, using door-to-door
recruitment in randomly sampled households with at least one member of age 70 years or
older as recorded in annual town lists required in Massachusetts. From 5655 sampled
households, 4303 people of age 70 years and older were identified. Of the 4303, 1581 were
not eligible and 1973 either refused to participate or were unable to be contacted. An
additional 16 persons in the age group 64–69 years who were spouses or living with a
participant were added to the cohort, for a total of 765 participants. Other eligibility criteria
included ability to communicate in English, ability to walk twenty feet without the
assistance of another person, intention to stay in the Boston area for at least two years,
adequate cognition (scoring at least 18 points on the Mini-Mental Status Examination [12]),
sufficient hearing acuity to take part in telephone interviews, and sufficient vision to read
written material.

Data collection and definitions
At baseline participants underwent comprehensive assessments, including a home visit and a
clinic examination. At the home visit, trained interviewers administered a standardized
questionnaire that included questions on usual footwear. Participants were asked, “From this
list of shoes, which type of shoe do you usually wear?” The list included athletic shoes
(sneakers); keds or other flat-sole canvas shoe; tied oxford shoes or other tied shoe; slip-on
shoes, loafers; buckle shoes; sandals; thongs or flip-flops; pumps or high-heels; work boot
or other boot with shoelaces; boots (pull-on); slippers; socks, stockings, nylons or hose;
barefoot, wasn’t wearing shoes; special shoe (molded, brace, Aliplast); don’t know; other.

Kelsey et al. Page 2

Footwear Sci. Author manuscript; available in PMC 2012 January 3.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



No one responded “don’t know” or “other,” and the four instances of special shoes were
combined with oxfords.

Many other attributes, including established risk factors for falls, were measured at baseline.
The Berg scale was used as a measure of balance (13). Gait was assessed by walking speed
(14). Physical functioning was measured by the SF12 physical functioning score (15). The
PASE score was used as a measure of physical activity (16).

A fall was defined as unintentionally coming to rest on the ground or other lower level (17).
During the home visit, interviewers instructed participants on how to use a calendar during
follow-up to record whether a fall occurred each day. At the end of each month participants
mailed their falls calendar for that month to the study office. Those not returning calendars
within ten days of the end of a month or returning an incomplete calendar were called on the
telephone by study staff. For those cohort members reporting one or more falls, staff
performed a structured telephone interview to determine the circumstances of each fall,
including the question, “What type of shoes were you wearing (if any) when you fell?,” with
the same choice of responses as in the baseline interview, although in a slightly different
order. A fall was considered to have resulted in an injury if the participant answered “yes” to
the question “Did you hurt yourself when you fell?” We classified fractures, sprains,
dislocations, and pulled or torn muscles, ligaments or tendons as serious injuries. Falls
included in this study were those for which the participant selected “inside own home” as
the best description of the location of the fall.

The data presented here are based on follow-up through April 30, 2009. The median length
of follow-up was 27.5 months, with a range of 0.5 to 44.4 months. Ninety-seven percent of
the participants had 6 or more months of follow-up, and 93 percent had at least a year of
follow-up.

Statistical analysis
The STATA 10.1 (StataCorp, College Station TX) statistical package was used in all
analyses. The negative binomial regression model, which takes into account length of
follow-up, was employed to examine the associations between usual footwear and rate of in-
home falls (number of in-home falls per unit calendar time). It was decided a priori to adjust
for age and gender in all analyses. To control for confounding by other variables in the
negative binomial regression model and in the logistic regression model described below, it
was planned to include all variables that changed the rate ratio or odds ratio by 15% or
more. However, none of the more than 40 variables considered met this criterion for
confounding.

Following our consideration of usual footwear, we present the distribution of what
participants said they were wearing on their feet at the time of the fall. We had no
comparable information about footwear worn at a specific point in time from participants
who did not fall, so as a secondary analysis we compared the distribution of footwear at the
time of in-home falls to the distribution of usual footwear. Because older people spend the
vast majority of their time indoors (10), in most instances the usual footwear should be their
usual indoor footwear. The observed distributions of footwear at the time of falls in the
home (all falls, first falls, second falls) were compared to the distribution expected from
usual footwear with (a) the usual footwear of all participants as the referent and (b) the usual
footwear of persons having one or more falls in the home as the referent. P-values were
obtained from the test of equivalence of proportions. Males and females were initially
considered separately; however, no differences in footwear-fall associations were found
between males and females, so they were combined in these analyses. In addition,
proportions were compared within selected subgroups of the study population, including age
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group, SF 12 physical functioning score, Berg balance score, extent of medication
adherence, foot pain, and a history of one or more falls in the past year.

Finally, logistic regression was used to estimate the odds of an injury among those going
barefoot, wearing socks without shoes, or wearing slippers at the time of a fall within the
home compared to those wearing other footwear at the time of the fall.

Results
Table 1 presents characteristics of the cohort at baseline. The median age was 78 years, with
a range of 64 to 97 years. The usual footwear worn was reported to be athletic, oxford, or
loafer/slip-on by the majority of participants.

Among the 765 cohort members, 1647 falls among 485 people were reported during this
period of follow-up. Confirmation of fall-to-the-ground and identification of footwear at the
time of falls was obtained for 1363 (82.7%) of the falls. Of these, 563 (41.3%), among 279
people, had occurred in the faller’s own home.

Rate ratios of falls within the home according to the footwear usually worn, adjusted for age
and gender, are shown in Table 2. Whether nine categories of footwear were compared, or
just the category of bare feet, socks with no shoes, and slippers versus all other footwear, no
association between usual footwear and rate of falls within the home was apparent.

As shown in Table 3, about 52% of falls within the home occurred among people wearing
slippers or socks or who were barefoot at the time of the fall. This percentage is substantially
higher than the approximately 10% who reported that their usual footwear was slippers,
socks without shoes, or going barefoot among either the entire study population or just the
people who reported one or more in-home falls (Table 3). The high percentage of falls that
occurred when people were going barefoot, wearing socks without shoes, and wearing
slippers persisted when participants were divided into various subgroups for analysis, such
as by age, balance score, physical functioning, foot pain, and a history of falls in the past
year. This high percentage was also seen if only first falls or only second falls were
considered, and if falls attributed to bad lighting, wet surfaces, fainting, medical problems,
dizziness, and being knocked down were excluded (data not shown).

Persons going barefoot, wearing socks without shoes, or wearing slippers did not have
increased odds of injuring themselves during a fall in their home when all injuries were
considered. However, when only serious injuries were included (fractures; sprains;
dislocations; pulled or torn muscles, ligaments or tendons), people going barefoot, wearing
socks without shoes, or wearing slippers had an odds ratio of 2.27 (1.21–4.24) when
adjusted for age and gender. When falls attributed to bad lighting, wet surfaces, fainting,
medical problems, dizziness, and being knocked down were excluded, the adjusted odds
ratio for serious injury was 8.61 (2.45–30.23). Trends were similar among females and
males and in all age groups.

Discussion
Among the various important components of falls etiology are problems with balance and
gait (6, 18–22) and slipping (5, 23, 24), all of which can be affected by going barefoot,
wearing socks without shoes, or wearing slippers (5, 25–27).

Previous studies have reported that fall risk is markedly increased when older persons are
barefoot or in stocking feet (1, 3, 5). Koepsell et al. (1) reported an adjusted odds ratio of
11.2 (2.4–51.8) for going barefoot or being in stocking feet after controlling for measures of
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health status and other factors, while Menz et al. (3) noted an adjusted odds ratio of 13.7
(3.9–48.6) for indoor falls. Two studies (28, 29) have reported that balance is adversely
affected when people are barefoot. Also, stocking feet may provide poor friction and thus be
more prone to slipping (1). One laboratory study (30) found that being barefoot was
associated with good balance performance, but this finding may not apply to free-living
individuals in their usual surroundings. People who are barefoot or wearing socks without
shoes may also be more prone to falls as a result of slipping or trauma from unexpected
contact (3).

Although Koepsell et al. (1) found only a weak association between wearing slippers and
risk for falls, Kerse et al. (31) noted that usually wearing slippers compared to soft-soled
shoes increased the risk for injurious falls in older people, while Sherrington and Menz (2)
reported that slippers were the most common type of footwear worn at the time of fall-
related hip fractures. Larsen et al. (4) reported an association between walking in socks
without shoes or in slippers without a sole and falls in women, and between walking in
slippers of unsuitable size and slippers not sticking closely to the feet and falls in men.
Munro and Steele (8) have pointed out that while slippers are easy to put on the feet and are
soft, comfortable, and inexpensive, they tend to lose their shape, and frequently have
slippery vinyl soles, thus providing an insecure base for gait. Menz et al. (25) found that slip
resistance of the outersole of footwear is likely to be important in reducing the risk of falls.

Several authors (3, 6) have emphasized the need for experimental studies of various
footwear types, with falls as an outcome, to be able to provide better evidence about optimal
footwear for older people. Recommendations such as wearing well-fitting, low-heeled shoes
with slip-resistant soles seem sensible, but there is only limited data to support this advice
(3). Designing optional shoes will also need to take into account such issues as
accommodation to foot problems and ease of putting shoes on and taking them off (7).

Apparently no other studies have considered the odds of an injury in relation to footwear
worn at the time of a fall. The finding in this study of a greater likelihood of serious injury
among those in bare feet or wearing slippers or socks without shoes should be evaluated in
other studies.

Strengths of this study include its longitudinal design, its sampling from the general
population, its relatively large sample size, its careful measurement of many risk factors for
falls, and detailed documentation of place and activity at the time of falling. However, the
primary aims of the MOBILIZE Boston Study did not include examining the association
between footwear and falls, so that achieving the objectives of this substudy necessitated
using data not collected for this specific purpose. The study of Koepsell et al. (1) gathered
information on the footwear of individuals at the time of their fall and, as a comparison
group, used individuals who were performing similar activities but did not fall. No such
comparison group was available in the current study, so we had to compare the distribution
of footwear at the time of falls in the home to the distribution of reported usual footwear.
This comparison could be somewhat biased, however, and should not be considered
definitive. If, for instance, some of the falls occurred at night when people were getting up to
go to the bathroom, they would be expected to be wearing slippers or going barefoot, and
not wearing their usual footwear. In addition, separate questions were not asked about
footwear usually worn indoors and outdoors; however, because older people spend the vast
majority of their time indoors (10), their usual footwear would likely be what they wear
indoors in their home. We did not obtain detailed information on characteristics of footwear
that might affect balance, gait, and tendency to slip, such as hardness and tread of the sole,
heel geometry, adequacy of fit and degree of wear, heel collar height, and sole/surface
contact area (3, 5, 9, 25, 26, 29). Also, the question about usual footwear (“From this list of
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shoes, which type of shoe do you usually wear?”) was slightly different from the question
about footwear worn at the time of the fall (“What type of shoes were you wearing (if any)
when you fell?”). The same types of footwear were listed, but in a slightly different order. If
people tended not to think of bare feet, socks without shoes, and slippers when answering
the question about usual footwear, then our data may underestimate the number of people in
these categories in the usual footwear comparison group. Another issue is that the
participants were not asked why they were wearing their particular footwear, as they could
have selected footwear for reasons related to likelihood of falling. However, adjusting in the
analysis for other risk factors did not change the associations found in these analyses. The
study relied on self-report of falls and footwear, and some error in reporting undoubtedly
occurred. Finally, the study was undertaken in the Boston MA area. Although in the Boston
area the distributions of characteristics such as age, gender, and race are similar in the town
lists (from which this study population was sampled) and the U.S. Census (11), results may
not be generalizable to other localities.

Nevertheless, taken together, available evidence indicates that older people going barefoot,
wearing only socks, or wearing slippers may be at considerably increased risk for falls in
their homes. The data from several studies are quite consistent, the magnitude of the
increased risk high, and biologic mechanisms plausible. Therefore, on the basis of this and
other studies, we suggest that advice about wearing shoes whenever possible be included in
fall prevention programs. More research is needed on the design of acceptable and
comfortable footwear that provides optimal safety for older people.
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Table 1

Percentage distribution of the study population at baseline by selected characteristics*

Characteristic Percentage

Age (years) 64–69   2.1

70–79 60.4

80–89 34.4

90–97   3.1

Number of falls in past year 0 62.5

1–2 30.2

3–5 5.7

>5 1.6

Gender Male 36.1

Female 63.9

Race/ American Indian/Alaskan   0.5

Ethnicity Asian   1.3

Black 15.8

White 78.0

Other   2.1

Multi   2.2

Education Less than high school 11.1

High school/GED 23.0

Some college, technical school 19.2

College graduate 15.6

Graduate degree 31.0

Usual footwear** Slippers 7.7

Bare feet 1.2

Socks/nylons 1.2

Athletic 36.1

Oxfords 26.1

Loafers 21.7

Sandals 3.4

Pumps 1.3

Boots 1.3

*
N=765 except for number of falls in past year (N=761), and race/ethnicity and education (N=764)

**
Athletic footwear includes athletic shoes, sneakers, and canvas flats; oxfords include tied oxford shoes, buckle shoes, and orthopedic (special)

shoes; loafers include loafers and slip-ons; sandals include sandals, thongs, flip-flops, and clogs; pumps include pumps and high heels; boots
include work boots, other laced boots, and pull-on boots.
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Table 2

Adjusted* rate ratios for falls within the home according to usual footwear reported at baseline (N=765)

Usual footwear Rate Ratio 95% Confidence
Interval

2-category classification of footwear#

  Referent group (all others combined) 1.00

  Slippers + bare feet + socks 0.96 0.62 to 1.50

9-category classification of footwear§

  Referent group (athletic shoes) 1.00

  Slippers 0.92 0.54 to 1.58

  Bare feet 1.17 0.34 to 4.04

  Socks without shoes 1.34 0.44 to 4.02

  Oxfords 0.93 0.66 to 1.31

  Loafers 1.16 0.82 to 1.64

  Sandals 1.45 0.73 to 2.91

  Pumps 0.70 0.18 to 2.75

  Boots 2.18 0.77 to 6.18

*
Adjusted for age (continuous) and gender by negative binomial regression.

#
Referent group: athletic shoes, oxfords, loafers, sandals/thongs, pumps, and boots combined.

§
Referent group: athletic shoes, which include athletic shoes, sneakers, and canvas flats. Oxfords include tied oxford shoes, buckle shoes, and

orthopedic (special) shoes; loafers include loafers and slip-ons; sandals include sandals, thongs, flip-flops, and clogs; pumps include pumps and
high heels; boots include work boots, other laced boots, and pull-on boots.
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Table 3

Percentage distribution of footwear at time of falls within the home and frequency distribution of usual
footwear among all study participants, and those who had one or more falls within the home during follow-up

Footwear type Footwear at
time of fall
(N=563
falls)

Usual footwear,
all participants
(N=765)

Usual footwear,
participants with
one or more falls
(N=279)

2-category classification of footwear*

Slippers + bare feet + socks 51.9 10.1† 10.4†

All others 48.1 89.9† 89.6†

9-category classification of footwear#

Slippers 26.6   7.7†   7.5†

Bare feet 18.3   1.2†   0.7†

Socks   6.9   1.2†   2.2†

Athletic 25.8 36.1† 35.8†

Oxfords 10.5 26.1† 24.7†

Loafers   7.5 21.7† 21.9†

Sandals   3.9   3.4   4.7

Pumps   0.2   1.3   1.4

Boots   0.4   1.3   1.1

*
1st category includes slippers, bare feet, and socks without shoes; 2nd category, all others, includes athletic shoes, oxfords, loafers, sandals/

thongs, pumps, and boots.

#
Athletic includes athletic shoes, sneakers, and canvas flats; oxfords include tied oxford shoes, buckle shoes, and orthopedic (special) shoes;

loafers include loafers and slip-ons; sandals include sandals, thongs, flip-flops, and clogs; pumps include pumps and high heels; boots include work
boots, other laced boots, and pull-on boots.

†
Equivalence of proportions test: p<.0055 under the null hypothesis that this footwear type has equal proportions in the footwear-at-fall distribution

and usual-footwear distribution. The p-value criterion takes multiple comparisons of the nine footwear types into account (.0055=.05/9).
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