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Key Findings

n Few people with diabetes in low- and middle-
income countries wear footwear recommended
by international guidelines for ulcer prevention.

n Poverty, culture, climate, health literacy, and the
nature of health care in low- and middle-income
countries are barriers to implementation of inter-
national ulcer prevention guidelines.

Key Implication

n Public health officials and clinicians in low- and
middle-income countries should consider whether
they are well served by current international
diabetic foot ulcer prevention guidelines and work
with diabetic foot experts to develop more
practical strategies and programs for low-
resource contexts.

ABSTRACT
International guidelines advise people with diabetes to wear
close-toed, thick-soled footwear to protect against foot ulceration.
However, this type of footwear is incompatible with some of the
cultures, climates, and socioeconomic conditions in many low-
and middle-income countries (LMICs). This scoping review aims
to summarize what is known about footwear used by people
with diabetes in LMICs and consider whether international diabetic
foot guidelines are practical and actionable in these contexts, giv-
en current practices. PubMed, CINAHL, Scopus, Embase, Web of
Science, Latin American and Caribbean Health Sciences Literature,
and African Journals Online were searched for articles that docu-
mented the footwear used by people with diabetes in LMICs.
Twenty-five studies from 13 countries were eligible for inclusion
and indicated that a large proportion of people with diabetes
wear footwear that is considered inappropriate by current guid-
ance, with sandals and flip-flops being popular choices in a ma-
jority of the studies. Reasons given for these choices include
poverty, lack of awareness of and provider communication about
the importance of footwear selection, comfort, and cultural norms.
We recommend that LMIC health care systems relying on interna-
tional guidelines critically consider whether their recommendations
are sensible in their settings. Diabetic foot experts and LMIC-based
health care stakeholders should collaborate to design alternative
guidelines, strategies, and interventions specifically for LMIC con-
texts to increase preventative practice feasibility and uptake.

INTRODUCTION

The International Diabetes Federation estimated in
2021 that at least 537 million adults, or 10.5%, have

diabetes, more than 3 times as many as in 2000. Diabetes
prevalence and incidence rates continue to increase
due to globalization, urbanization, and associated life-
style changes. Low- and middle-income countries
(LMICs), where these trends have been especially pro-
nounced in the 21st century, are now home to more
than 80% of people with diabetes globally. Furthermore,
94% of the new diagnoses between 2021 and 2045 are
predicted to be in LMICs.1

The costliest complications of diabetes are those af-
fecting the lower extremities, accounting for roughly a
third of all spending on diabetes treatment.2 Impaired
circulation, motor function, and sensation in the feet
make people with diabetes vulnerable to diabetic foot
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ulcers (DFUs). Among people with diabetes,3

DFUs are themost common reason for hospitaliza-
tion and are responsible for 61% of the years lived
with disability, putting DFUs conservatively
among the top 10 conditions causing disability
worldwide.4 The mortality rate for people with
DFUs is nearly identical to that of cancer.2 Thus,
DFU prevention is a public health priority, but it
is hindered by suboptimal patient self-care beha-
viors (e.g., poor footwear practice).5

Between 19%–34% of people with diabetes
will develop a DFU in their lifetime,6 and at least
1 million people with diabetes have a lower ex-
tremity amputated every year,7 causing extreme
financial, physical, social, and emotional dis-
tress,8,9 and significantly increasing risk of mortal-
ity.3,10,11 Low rates of access to quality prosthetics,
accessible infrastructure, and physical and occu-
pational therapy in LMICs leave many amputees
immobile and prevent them from ever recovering
in all of these respects.12,13

Encouragingly, 85%of diabetic lower-extremity
amputations are preceded by DFUs, of which the
etiology and risk factors are fairly well understood.
Therefore, these amputations are considered largely
preventable.7,14–16 High pressure from unsupportive
or ill-fitting shoes and injuries sustained while not
wearing protective footwear are among the most
commonly identified causes of DFUs, making good
footwear choices a critical pillar of DFU preven-
tion.8,15,17–19 Hence, “appropriate” or “proper” foot-
wear has been recommended for people with
diabetes in published clinical practice guidelines
and themedical literature for at least 15 years20 and
in international consensus documents for over
10 years.15,21,22 The international guidelines con-
sider footwear “appropriate” for people with dia-
betes if it is closed, is sufficiently long and wide, has
a thick sole with a soft insole and hard outer sole, ef-
fectively distributes pressure on the bottoms of the
feet, and contains no seams or other protruding fea-
tures inside. Special or custom therapeutic footwear
with features beyond these is recommended for those
at high risk of DFU. These guidelines are authored
primarily by experts in high-income countries (HICs)
and based on research conducted in those regions;
whether they currently translate into practice in
LMICs has yet to be comprehensively investigated.

A few researchers and clinicians in LMICs have
expressed frustration at the neglected difficulty of
implementing or compelling patients to comply
with the guidelines. Jain and Apoorva23 wrote:

. . . when it comes to developing countries like India,
myriad factors combine to render a fixed protocol/

guidance on footwear unsustainable. Socioeconomic
conditions, cultural factors, beliefs, religious factors and
attitudes, for example, all play a vital role in influencing
footwear practices in India and other developing
countries.

Similarly, Isip et al.24 from the Philippines
pointed out that international diabetic footwear
recommendations are “made for countries with
cooler climates and good podiatry services” and
are “not logistically feasible in our setting.” They
voiced disappointment at the lack of guidance
and public health programs for helping high-
risk patients to select sensible alternatives to
custom therapeutic shoes, which they do not
have access to.

Open-toed footwear that is popular and con-
sidered comfortable in many LMICs, especially
those with tropical climates, is potentially danger-
ous to people with diabetes, but the recommended
footwear may be contextually incompatible with
these settings. While the International Working
Group on the Diabetic Foot’s 2015 footwear guid-
ance22 briefly acknowledged the nonuniversal ap-
plicability of their guidelines and the need for
alternative public health strategies in LMICs, there
is no progress reported in their 2019 update.15 The
issue does not appear in their research agenda.
The only alternative recommendation offered for
low-resource settings is15:

. . . where this [therapeutic footwear and accurate tech-
nology for pressure measurement] cannot yet be accom-
modated, we suggest to prescribe therapeutic footwear
using available state-of-the-art scientific knowledge on
footwear designs that effectively offload the foot.

This recommendation is still far out of reach
for many in LMICs.

While the literature on adherence to prescrip-
tion footwear among people with diabetes, at least
in the HICs, is growing,25–30 far less is known
about whether people with diabetes without access
to therapeutic footwear adhere to recommendations
towear protective shoes.15 The footwear practices of
people with diabetes are especially of public health
interest in LMIC contexts as, in general, common
footwear tends to be less protective than in HICs.
Furthermore, advanced podiatric, limb-salvage, and
rehabilitation services are less accessible to those
who do develop DFUs in LMICs, and delays in care-
seeking are common.12,31 These additional chal-
lenges make primary prevention all the more
critical.

To the best of our knowledge, this topic has
never been reviewed. The only footwear practices
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discussed in the 2021 scoping review of global dia-
betic foot self-care knowledge and habits by
Manickum et al.5 are barefoot walking, footwear
inspection, and therapeutic footwear use. In
some of the studies included in their review, no
participants reported using therapeutic shoes. But
specialized footwear is not recommended for all
people with diabetes,15 and what types of foot-
wear were actually used and why were not pre-
sented, leaving an important knowledge gap. To
develop public health strategies for DFU preven-
tion for LMICs, current conditions and the factors
that influence themmust be understood.

The available data regarding the footwear used
by people with diabetes in LMICs come from stud-
ies with diverse methods and objectives, and the
data itself are recorded and reported heteroge-
neously. However, these data are of great impor-
tance for determining whether available evidence
suggests a need for alternative guidelines and pub-
lic health programs for low-resource settings, as
some researchers propose based on their experi-
ences.23,24 These data will also inform global dia-
betic foot experts and public health practitioners
about the context in which such guidance or pro-
gramsmust fit. Published evidence regarding foot-
wear practice among people with diabetes in
LMICs is thus of significant international interest
but is not compatible with systematic review or
meta-analysis techniques, suggesting the value of
a scoping review.32,33

Preliminary literature searches informed the
following research question, formulated using
the PCC (Population, Concept, Context) format34:
What is known about the footwear used by people
with diabetes in low- and middle-income coun-
tries? Guided by this research question, the objec-
tives of this scoping review are (1) to investigate
the comprehensiveness of available data describ-
ing the footwear worn by people with diabetes in
LMICs, (2) to collect and disseminate the identi-
fied data, and (3) to consider what the current
state of knowledge indicates about the feasibility
of current footwear guidelines for people with di-
abetes in LMIC contexts and how it can inform
public health practice.

METHODS
The scoping review methodology was developed
before the formal literature search based on the
methodological framework for scoping reviews
laid out by Arksey and O’Malley32 and elaborated
by Levac et al.35 and Peters et al.,33 in consultation
with our institution’s biosciences librarian, and

using the Joanna Briggs Institute (JBI) guidance
on scoping reviews.34 Reporting is also done in ac-
cordance with the PRISMA extension for scoping
reviews.36 The methodology follows the 5 steps
outlined by Arksey and O’Malley32: identifying
the research question; identifying relevant stud-
ies; study selection; charting the data; and collat-
ing, summarizing, and reporting the results.

Search Strategy
The search strategy was iteratively developed in
consultation with our institution’s biosciences li-
brarian. Publications from 2010 to the present
were sought through a 4-step search strategy,
with 1 step added to the JBI’s recommended
3 steps.34 Initial informal searcheswere conducted
by the first author on PubMed and Google Scholar
to identify relevant sources. Roughly 20 results
that discussed the footwear worn by people with
diabetes in LMICs were analyzed to inform the
search. Search terms were drawn from text lan-
guage, index terms, and keywords of these articles
related to the research question. Second, we con-
sulted with our institution’s biosciences librarian
and iteratively tested various combinations of
search terms and limits in PubMed, seeking to
keep the search as broad as possible and incorpo-
rating feedback from the librarian until a manage-
able number of relevant results were returned.
Search relevance was gauged using the 20 previ-
ously identified relevant documents and other
search result titles.

Third, in December 2021, searches of PubMed,
CINAHL, Scopus, Embase, Web of Science, Latin
American and Caribbean Health Sciences Literature,
and African Journals Online were conducted by the
first author. Search terms included diabetes, diabetic,
footwear, foot wear, shoes, worn, wear, preference,
practice, habits, and related variations of these
words. Search queries were adapted to each data-
base as appropriate. Searches were conducted in
English, but no restriction was imposed on lan-
guage. The PubMed search query is available in
the Supplement. In databases that accommodated
it, sources from HICs, ineligible publication types,
nonhuman studies, and pediatric studies were fil-
tered out. All electronic database search results
were exported to EndNote, and duplicates were
removed using EndNote’s duplicate identification
function. As a particularly relevant source, the
complete online archive of the Diabetic Foot
Journal was also manually searched by the first
author in December 2021. As the fourth step, after
full-text screening, references of included articles
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were screened by the first author for additional rel-
evant articles. Eligible articles previously known to
the authors that did not appear in the prior steps
were included. The references of the related scop-
ing review byManickum et al.5 were also screened.

Inclusion Criteria
Peer-reviewed, published primary research stud-
ies of any study design (except for case reports),
quantitative or qualitative, were eligible for inclu-
sion. We included only published literature be-
cause we sought data that were systematically
collected from a sample from the population of in-
terest as opposed to anecdotal information that
may have been more subject to bias. Hence, com-
mentaries, opinions, letters to editors, abstracts,
protocols, and gray literature were not included.
Reviews were not excluded from the search but
were sought principally to identify primary re-
search studies that were eligible for inclusion. As
noted previously, no existing reviews of footwear
used by people with diabetes in LMICs were found.

Studies of people with type 1 and/or type 2 di-
abetes aged older than 18 years and residing in
1 or more LMICs (per World Bank income-level
classifications37) were eligible for inclusion. Where
minimum participant age was not explicitly stated
and itwas not indicated that therewere any pediat-
ric participants, samples were assumed to be aged
older than 18 years. Where participant diabetes
types were not explicitly stated, types 1 and 2 only
wereassumed tobepresent in the sample.We limited
eligible studies to those published from 2010 onward
to reflect reasonably current economic conditions
and consensus on appropriate footwear for people
with diabetes. We included studies that reported the
type of footwear preferred orworn by at least 50%of
the study sample, with this information either self-
reported by participants or observed by researchers.
We excluded studies including participants aged
younger than 18 years, including only participants
with prescribed footwear or providing participants
with therapeutic footwear, reporting only the fit
and not the type of footwear, asking participants
only whether their footwear was subjectively
“comfortable” or using unclear footwear classifica-
tion schemes, reporting knowledge about appro-
priate footwear but not footwear practice, and of
a case study design.

Study Selection
Two reviewers independently screened titles and
abstracts in Endnote using a list of inclusion/
exclusion criteria. Two independent reviewers

(1 who also screened titles and abstracts and 1 who
did not) conducted full-text screenings. Necessary
full texts were obtained through the authors’
institution’s holdings and interlibrary loan service.
Despite requests through interlibrary loans and
seeking author contact information, 2 full texts
could not be retrieved.38,39 Sources published in a
language other than English were translated to
English using Google’s document translation tool.
Reviewers used a standardized, closed-ended
checklist of the inclusion/exclusion criteria in
Microsoft Excel during full-text screening to con-
firm source eligibility. The inclusion/exclusion
form was developed by the first author and then
pilot tested by 2 reviewers using 10 randomly se-
lected English language articles that were eligible
for full-text screening. The pilot test resulted
in 90% agreement, and discrepancies were effec-
tively resolved through discussion. Specific rea-
sons for exclusion for each excluded full text
were recorded on the form.

Disagreements between the 2 reviewers at
both the title/abstract and full-text screening
stages were resolved by discussion and, if neces-
sary, after discussion, consultation with a third re-
viewer.33–35 Studies identified through citation
searching and manual searching were screened
by only the first author due to the large number
of sources.

Charting the Data
A standard, open-ended data charting form was
developed by the first author in Excel before data
extraction. Two reviewers pilot tested the form in-
dependently using 7 eligible articles known to the
authors before the literature search. The pilot test
demonstrated that the form facilitated consistent
and complete information capture. The first au-
thor charted the data for all included articles,
recording the study authors, publication year,
location, design, objective, number of subjects,
important sample characteristics, and results rele-
vant to subjects’ footwear on the form. Sample
characteristics were considered important if the
reviewer believed that they could affect footwear
choice (e.g., gender, education, income, occupa-
tion, geography, duration/severity of disease, dia-
betic foot symptoms, DFU history, and health care
habits). Characteristics of interest were not de-
fined in advance because the reviewers could not
anticipate every variable that might be reported.
A third reviewer checked the completed data
extraction form for unexpected or inconsistent
entries and completion.
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Collating, Summarizing, and Reporting
Results
The charted data are reproduced in figures and
tables, and quantitative and qualitative findings
are presented. For data given in absolute numbers
as opposed to percentages of the study population,
percentages were calculated to simplify reporting.
All numerical values are reported to 2 significant
digits for simplicity. The heterogeneous nature of
the data precludes a meta-analysis, but general
trends and notable patterns related to geographies,
various sample characteristics (e.g., education level),
and time were searched for by critically examining
the data chart.

Unlike a systematic review, the purpose of this
review is not to make recommendations for clini-
cal practice nor to evaluate the effectiveness of an
intervention but rather to characterize and sum-
marize the evidence landscape on a topic for the
first time. Hence, a risk-of-bias assessment is not
conducted for included studies, consistent with
the definition of scoping reviews and current
methodology recommendations from the JBI and
others.32–34,40

RESULTS
We describe the results of the literature search and
screening process, characterize the studies meet-
ing the inclusion criteria, present the studies’ find-
ings related to footwear practices, and discuss
factors found to be affecting those practices.

Search Results and Screening
Figure 1 displays the number of records identified
by the database searches and other search processes,
the number of records excluded at each screening
stage, reasons for their exclusion, and the final num-
ber of included articles. The database search returned
849 records, from which 258 duplicates and 12 case
reports were removed, leaving 579 records screened
by title and abstract. We retrieved 67 full texts from
the search and another 35 records identified from
the manual searches and citation searching or previ-
ously known to the authors. After full-text screening,
25 articles were found to meet the inclusion criteria
and are included in the review.24,41–64

Characteristics of Included Studies
Only 13 countries are represented among included
articles. A majority of the publications (n=14) come
from South and Southeast Asia, followed by
Latin America (n=5), sub-Saharan Africa (n=4),
the Middle East (n=1), and the Caribbean (n=1).

Four of the 5 Latin American studies are from
Brazil, and 2 of the 4 studies from sub-Saharan
Africa are by the same first author in Nigeria. India
had the greatest number of studies (n=6). Figure 2
depicts study origins and highlights the concerning
paucity of data frommost world regions.

Most studies were of a quantitative, cross-
sectional design, usually based in or recruiting
patients from 1 or more health care facilities. Nine
were published between 2010–2015, and 16 were
published between 2016–2021. Twelve studies
aimed to evaluate foot self-care knowledge and/or
practices of peoplewith diabetes, while 7were speci-
fically focused on footwear, and 4 sought to identify
risk factors for DFU development. Manickum et al.5

recently published a thorough review of the foot-
related self-care knowledge and practices of people
with diabetes, and there are numerous reviews of
DFU risk factors, so those results will not be pre-
sented here.

Included studies had a median of 170 partici-
pants, with a range of 38–539. Women are over-
represented in many of the samples. Mean sample
ages, where reported, were between 47–65 years.
Nine studies included only people with type 2 dia-
betes. Some also included a minority of people
with type 1 diabetes, and several did not state par-
ticipant diabetes types.

Footwear datawere acquired primarily through
questionnaires and interviews (Table 1). Hence, a
majority of the footwear information is self-
reported. Most researchers inquired about what
type of footwear participants usually used or pre-
ferred to use, but some examined the footwear
that participantswore to the interviewor clinic visit
where the study was conducted, making the as-
sumption that they wore that footwear often.

Footwear classification schemes used by in-
cluded studies are shown in Table 2. One study
classified individual sets of footwear in more than
1 way,41 while 3 studies used mutually exclusive
footwear categories but allowed participants to se-
lect more than 1 type (e.g., Gayle et al.42 asked
participants if they wore different types of shoes
at any time).42–44 One study measured the hard-
ness of shoe soles but did not otherwise qualita-
tively describe the footwear.45 The majority of the
included studies (n=20) used 1 ormore qualitative,
mutually exclusive footwear categories and col-
lected only 1 data point per participant. Three of
these articles also classified footwear into appropri-
ate/inappropriate24,52 or poor/fair/good/optimal.53

Isip et al.24 made this judgment based on the type
of shoe as well as the fit. Six articles did not report
footwear used for 100% of the sample.46–51
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FIGURE 2. Locations of Studies on Footwear Worn by People With Diabetes In Low- and Middle-Income
Countries

FIGURE 1. Screening Process for Review of Footwear Worn by People With Diabetes In Low- and Middle-
Income Countries

Abbreviations: AJOL, African Journals Online; CINAHL; Cumulated Index to Nursing and Allied Health Literature; IJLEW, International
Journal of Lower Extremity Wounds; LILACS, Latin American and Caribbean Health Sciences Literature; LMIC, low- and middle-income
country.
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Footwear Practice
Table 3 displays the percentages of participants
found to be using different types of footwear in
each study, along with study characteristics and
pertinent qualities of samples. The characteriza-
tions of footwear types in Table 3 are reproduced
verbatim from the articles to prevent any misinter-
pretation or misrepresentation by the reviewers, as
some of the terms are not used in the reviewers’
country.

Footwear was generally classified into open-
toed types and close-toed types, with most studies
using different kinds and numbers of subtypes.
Open-toed shoes, particularly sandals (also called
“chappals”) and flip-flops (also called “slippers,”
“Hawaii chappals,” “Hawaii slippers,” and “sandals
with forking”), were the most common foot-
wear in nearly all (n=20) of the included stud-
ies, in clear contrast with the recommendations
of international guidelines.15 The popularity of
sandals and flip-flops was largely consistent
across samples from different world regions,
with lower41,43,56 and higher24,58 education
levels, lower43,44,46,62 and higher55,58 income levels,
lower47,50,57–60 and higher24,41,46,52–54,56,61,62,64 DFU
risk levels, and from more24,44,46,48,49,54,56,58 or
less41,49,50,52,55,59,60 urban locations, though not
all articles thoroughly reported all of these de-
mographic characteristics.

Open footwear, sandals, and/or flip-flops were
reportedly used at rates between 23% (in Jimma,
Ethiopia51) and 98% (in rural India60), where
clearly reported.24,41–45,47,49,50,52–64 The median is
76%, calculated using only the articles in which
the number of regular open footwear users could
be clearly distinguished.24,46,47,50,52–57,59

General closed footwear was reported to be
used by between 3%–70%.24,41–43,48,52–57,59,61–64

The outlying 70% rate was recorded by Ruiz
Roque et al.48 in Curitiba, Brazil, and the 2 studies
reporting 3% are both from South India.52,56 The
median rate of closed footwear use is 16%. While
Isip et al.24 found that 78 of 170 participants were
wearing closed shoes at their interviews, 63 of
those 78 were wearing shoes that fit inappropri-
ately, either by length or by width.

Therapeutic or custom footwear was not
an explicit category in most articles. In those
in which it was, rates of usage ranged from
0–5.3%,44,50,53,54,56,60,63,64 despite large propor-
tions of a majority of these samples having indica-
tions for therapeutic footwear.44,53,54,56,64 Only
Tagang et al. reported use of offloading half-shoes
(therapeutic shoes with half of the sole removed

so that only half of the foot bore weight). In their
2014 and 2016 studies, roughly 15% of participants
wore half-shoes. Specific details regarding the study
settings and sample demographic and disease char-
acteristics, besides all participants having a history
of DFU in the 2016 study, were not given.63,64

Footwear category descriptions in a few arti-
cles are not entirely clear to the authors. For ex-
ample, Bañuelos-Barrera et al.41 characterized
footwear as “standard,” “in good condition,”
“footwear material: leather,” “open shoes,” and/
or “flat shoe tips.” Likewise, Mustafa et al.58 cate-
gorized shoes into “high heel,” “sandal,” “leather
shoes,” or “soft heel.” It is unclear whether shoes
being described as beingmade of leather or having
a soft heel or flat tips indicates whether the shoes
are open- or close-toed. Saber and Daoud49 used
the descriptors “round toe” and “sandals,” where,
again, it is uncertain whether round-toe shoes are
open or closed.

Influences on Footwear Choices
A few studies searched for correlations between
footwear choice and other demographic and
medical factors. Two studies found no associa-
tion between demographics and footwear,24,42

TABLE 1. Modes of Data Collection in Included Studies on Footwear Worn
by People With Diabetes in Low- and Middle-Income Countries

Method Studies, No.

Interview 2

Investigator/interviewer-administered questionnaire 6

Participant-administered questionnaire 4

Questionnaire (unspecified) 6

Observation/exam 3

Unspecified 4

TABLE 2. Footwear Classification Schemes Used by Included Studies for
People With Diabetes

Classification Scheme Studies, No.

Multiple nonexclusive footwear categories 1

More than 1 qualitative, mutually exclusive categories 3

1 of a set of qualitative, mutually exclusive categories 17

1 of a set of qualitative, mutually exclusive categories, and a
judgment of quality

3

Measured hardness of soles 1
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TABLE 3. Characteristics and Findings of Included Studies on Footwear Worn by People With Diabetes in Low- and Middle-Income
Countries

Authors, Year Country and Setting N and Sample Characteristics Results

Bañuelos-Barrera et al.
201341

Mexico,
primary care center

N=87, 68% neuropathic
51% with foot deformity
Mean 6 years of education

� 99% standard
� 82% [of footwear] in good condition
� 52% footwear material: leather
� 51% open shoes
� 63% flat shoe tips

Brilhante Batista et al.
202043

Brazil,
basic health units

N=197, 91% with income at or less than
minimum wage
47% with less than 5 years of education

� 74% open-shoe sandal type
� 30% soft and closed-in shoes
� 4.1% tight closed-in shoes
� 1.0% pointy shoes

Chaurasia and
Valame 201745

India,
outpatient department
of tertiary care hospital

N=350, 44% rural
29% with graduate education
66% neuropathic
65% at moderate and 10% at high risk of
DFU

� 65% more than 35 shore units
� 35% 16–35 shore units
� 0% 8–15 shore units (where shore units

are a unit of hardness, and 8–15 was
considered appropriate for footwear for
people with diabetes)

Chellan et al. 201154 India,
podiatry division of ter-
tiary care center

N=361, all hospitalized for DFU
93% neuropathic

� 80% sandals
� 16% closed shoes
� 2.5% therapeutic footwear
� 1.4% barefoot

de Sá Policarpo et al.
201455

Brazil,
2 family health units

N=85, 72% with family income at or less
than 2 minimum wages
19% said comfortable and closed shoes
ideal

� 87% open sandals
� 9.4% closed and soft
� 3.5% closed and tight

Gayle et al. 201242 Jamaica,
hospital diabetes clinic

N=72, diabetes clinic attendees
81% female
32% with post-secondary education

� Females: 88% slippers, 85% open-toe
shoes, 85% broad round-toe shoes, 62%
leather shoes, 62% sneakers, 43% high-
heel shoes, 36% pointed- toe shoes, 22%
canvas shoes, 17% plastic shoes

� Males: 93% slippers, 50% open-toe
shoes, 71% broad round-toe shoes, 71%
leather shoes, 57% sneakers, 50% point-
ed toe shoes, 21% canvas shoes, 6.9%
plastic shoes, 6.9% work boots

Goie and Naidoo
201646

South Africa,
outpatient department
of diabetes clinic

N=280, 76% with altered limb sensation
92% visited clinic monthly
9.3% had previous DFU
3.6% had previous amputation

� 83% sandals and flip-flops

Hirpha et al. 202051 Ethiopia,
outpatient department
of medical center

N=370, 44% female
39% illiterate
53% urban
31% farmers
36% had previous DFU

� 23% sandals/slippers
� 28% shoes without socks

Continued
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TABLE 3. Continued

Authors, Year Country and Setting N and Sample Characteristics Results

Isip et al. 201624 Philippines,
outpatient department
of medical center

N=170, 73% female
47% college educated
8.8% had active DFU
62% at some risk of DFU

� Females: 40% sandals, 31% flip-flops,
10% slip-ons, 8.8% ballet flats, 8.8%
rubber shoes/sneakers, 0.7% pointed-
toe shoes, 0.7% platform shoes

� Males: 35% sandals, 22% flip-flops, 20%
slip-ons, 13% rubber shoes, 11% boat
shoes

Jain and Rajagopalan
201856

India,
hospital surgery
department

N=38, regular foot patients at outpatient
department
21% female
47% illiterate
18% had previous amputation

� 32% Hawaii slippers
� 55% ordinary slippers/chappals
� 5.3% therapeutic footwear
� 2.6% shoes (ordinary)
� 2.6% sandals
� 2.6% no footwear

Jamani et al. 201844 Malaysia,
diabetes clinic

N=166, 68% unemployed
75% with income less than 1,500 Ringgit
42% had foot problem

� 69% flip-flops or thongs
� 47% sandals
� 1.2% custom-made shoes

Kosachunhanun et al.
201257

Thailand,
tertiary care diabetes
clinic

N=438, patients visiting diabetes clinic
78% at low risk of DFU
3.9% had active DFU

� 67% slippers
� 8.8% low-heel shoes
� 3.5% sports shoes
� 1.4% high-heel shoes
� 19% others

Mustafa et al. 201758 Pakistan,
hospital diabetes man-
agement center

N=90, 7.8% with dull foot sensation
82% received foot care information
11% had previous DFU

� 43% soft-heel shoes
� 41% sandals
� 12% leather shoes
� 2.2% high-heel shoes

Oliveira Neto et al.
201747

Brazil,
diabetes and hyperten-
sion treatment center

N=235, patients attending health center
34% with incomplete elementary
schooling
72% with diabetes duration for 10 years
or longer
38% with income less than minimum
wage
11% had previous DFU or amputation

� 59% open footwear

Prekumar et al. 201752 India,
health center serving
urban and rural patients

66 cases and 66 controls, all cases
had ulcers due to footwear
controls had diabetes but no DFU
96% neuropathic
35% of cases with diabetes duration
less than 5 years
53% cases, 62% controls use shoes
5 hours/day or less

� Cases: 32% sandals with strap and toe
grip; 18% sandals with strap, toe grip,
and MCR insole; 29% Hawaii beach
sandals; 6.1% sandals with MCR insole,
soft outsole, and adjustable front and
back straps; 3.0% slip-on shoes with
covered uppers; 1.5% slip-in sandals
without toe grip

� Controls: 26% sandals with strap and toe
grip; 16% sandals with strap, toe grip,
and MCR insole; 47% Hawaii beach
sandals; 3.0% slip-on shoes with covered
uppers
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TABLE 3. Continued

Authors, Year Country and Setting N and Sample Characteristics Results

Rerkasem 201159 Thailand,
referral hospital

N=511, 65% at low risk of DFU
33% neuropathic
13% had active DFU

� 67% Hawaii slippers
� 8.0% low-heel shoes
� 3.7% sports shoes
� 1.4% high-heel shoes

Ruiz Roque et al.
201748

Brazil,
family health unit

N=63, all insulin users
68% female
67% never received foot care information

� 70% socks and closed-toe shoes

Saber and Daoud
201849

Iraq,
hospital diabetes center

N=250, 71% urban
31% neuropathic
44% with diabetes duration less than
5 years
20% had previous DFU

� 44% round-toe shoes
� 33% sandals

Saurabh et al. 201460 India,
rural chronic disease
clinic

N=103, patients attending clinic
53% found to have high diabetes
awareness
5.8% at high risk of DFU
2.9% had active DFU

� 79% slippers (chappals)
� 16% sandals without strap
� 3.0% sandals with strap or floaters
� 0% shoes or footwear with therapeutic

insole

Sriyani et al. 201361 Sri Lanka,
outpatient department
of hospital

88 cases and 80 controls, cases had leg/
foot ulcers larger than 2.5 cm2

Controls were people with diabetes
without ulcers
49% cases, 25% controls with income less
than Sri Lankan rupee 15,000

� Cases: 75% slippers, 16% sandals, 9.2%
covered shoes

� Controls: 55% slippers, 24% covered
shoes, 21% sandals

Sukthomya et al.
202162

Thailand,
7 hospitals

N=539, all at moderate to high risk of
DFU
68% with income less than 10,000 Baht
66% had loss of sensation
78% visited foot clinic in the previous
6 months
21% had chronic ulcer

� Inside: 47% barefoot, 39% slippers or
flip-flops, 6.1% closed shoes, 5.4% clog
shoes, 3.2% sandals

� Outside: 0.7% barefoot, 43% slippers or
flip-flops, 25% closed shoes, 18% clog
shoes, 13% sandals

Sundram et al. 201853 Malaysia,
3 hospital outpatient
clinics

N=174, 39% had previous DFU
28% had active DFU

� 38% open sandals without back support
� 13% open sandals with forking
� 13% closed shoes without laces or

adjustable straps
� 13% closed shoes with laces or adjust-

able straps
� 8.6% open sandals with back support
� 8.6% high-heel shoes
� 1.7% orthotic or custom-made shoes
� 3.4% other

Tagang et al. 201463 Nigeria,
multiple hospitals

N=156, not stated � Females: 53% slippers, 19% sandals,
15% half-shoes, 13% shoes, 0% custom-
molded shoes

� Males: 37% slippers, 29% sandals,
17% shoes, 14% half-shoes, 1.9% sports
shoes, 1.3% boots, 0% custom-molded
shoes

Continued

Review of Footwear Worn by People With Diabetes in LMICs www.ghspjournal.org

Global Health: Science and Practice 2023 | Volume 11 | Number 2 10

http://www.ghspjournal.org


but 1 of the 2 noted that participants with mod-
erate DFU risk made poorer footwear choices
than those with no risk factors.24 Sundram et al.53

found that female gender, lower education, lower
income, and presenting with a DFU were all corre-
lated with inappropriate footwear use.

Several authors implicated failings by health
care providers in the poor foot self-care and foot-
wear choices of participants. A number of articles
reported that many patients had not ever had
their feet inspected or been informed about
how to care for their feet, including by making
appropriate footwear choices, by a health
care professional.24,41,42,48,50,56,60,64 Jain and
Rajagopalan56 pointed out that none of their
participants (all of whom had just received sur-
gical treatment for diabetic foot) were advised
by their providers regarding footwear, which
they characterized as negligence. Large num-
bers of patients in other studies were judged to
have low levels of knowledge regarding diabetic
foot self-care,43,47,49 and some authors recom-
mend more time and energy be spent on patient
education.42,50

Isip et al.24 were the only investigators to in-
quire about the reason that participants preferred
the footwear that they did. Comfort was by far the
most cited reason, with only 1.6% of females and
6.5% of males citing safety concerns. Other
authors suggested explanations for participants’
practices, and these explanations were very simi-
lar across countries represented in this review.
Authors in Malaysia, Thailand, the Philippines,
and India pointed to hot, wet climates as a reason
for subjects choosing open footwear.24,53,59,60 Isip
et al.24 noted that it was a significant and unsolved
challenge for doctors to “reconcile what footwear

is comfortable versus what is protective for the
patient’s feet.”

Cultural and religious practices involving the
removal of shoes several times a day were also
said to make open shoes that were easy to slip on
and off attractive.53,60,62 Finally, poverty and cost
were suggested as major drivers of footwear
choice and barriers to safe footwear use by authors
in India, Thailand, Malaysia, and Nigeria.52,53,59,63

Prekumar et al.52 stated that popular shoes with
metal buckles were not appropriate for people
with diabetes but “acceptable” because “this was
themost acceptablemodel that even a poor person
could purchase.”

DISCUSSION
The objectives of this scoping review were to ex-
plore the extent of, summarize, and interpret
worldwide data on footwear usage by people
with diabetes in LMICs. To this end, 25 studies
from 13 countries reporting the footwear types
used by samples of this population since
2010 were identified. Sandals and flip-flops
were by far the most popular footwear
choices.24,41–45,47,49,50,52–64 These choices are in
clear contrast with international guidelines,
which recommend close-toed footwear with
thick soles and without features that can create
pressure points, like straps or toe grips.15,22

Inadequate foot care education and low levels
of diabetic foot care awareness, tropical weather,
frequent cultural removal of shoes, and poverty
were posited to be responsible for the popularity of
poor footwear choices.24,41–43,48,50,52,53,56,59,60,62–64

Prekumar et al.’s apparent resignation to accepting
suboptimal shoes with metal buckles because they

TABLE 3. Continued

Authors, Year Country and Setting N and Sample Characteristics Results

Tagang et al. 201664 Nigeria,
not stated

N=156, all had previous DFU � Females: 45% slippers, 24% sandals,
18% half-shoes, 11% shoes, 1.3% sports
shoes, 1.3% custom-molded shoes

� Males: 35% sandals, 26% slippers, 17%
half-shoes, 15% shoes, 5.1% boots, 1.3%
sports shoes, 1.3% custom-molded shoes

Taksande et al. 201750 India,
rural hospital

N=200, patients without diabetic foot,
amputated food, or foot ulcers
None did daily foot self-inspection
3.0% had previous foot exam by
physician

� 85% chappals

Abbreviations: DFU, diabetic foot ulcer; MCR, microcellular rubber.

Sandals and flip-
flops were the
most popular
footwear choices,
in contrast with
international
guidelines that
recommend close-
toed footwearwith
thick soles and
without straps or
toe-grips that can
create pressure
points.
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were “the most acceptable model that even a poor
person could purchase” frames poverty as an insur-
mountable barrier to proper footwear use for the
poor.52 In light of this evidence, LMIC clinicians
and public health programs relying on interna-
tional guidelines may benefit from questioning
whether the recommendations optimize health
benefits in their settings given potentially low up-
take. Alternative strategies that better fit LMIC
contexts may be worth considering.

Unfortunately, few articles representing limited
geographies were found by our thorough search
of the literature. Many studies assessing diabetic
foot self-care knowledge or practice did not in-
clude footwear practice despite the significance
of footwear in DFUprevention; fewof the 58 studies
on this topic reviewed by Manickum et al.5 were
eligible for inclusion in our review. Choice of
footwear is a leading cause of ulceration19 and
is, in our opinion, at least as important a self-
care behavior as inspecting footwear; washing,
drying, and moisturizing the feet; and other
commonly reported practices. We recommend
that details of footwear practice be included
in these types of studies in the future, especially
those conducted in LMICs, to paint a fuller pic-
ture of foot self-care practices of people with
diabetes and controllable DFU risk factors.

The amount and quality of currently available
data are insufficient to draw broad conclusions
about all LMICs. The included studies appeared to
be of generally fair methodological quality with
respect to their collection and reporting of foot-
wear data (though these data were not the pri-
mary focus of most of them). The convenience
sampling at health care facilities and self-reports
or 1-time observations that many of the studies
used have limitations (e.g., not representative of
peoplewith diabetes not seeking health care or de-
sirability bias), but these methods were practical
given the studies’ objectives. A few articles’
reporting was incomplete, with study setting,
sample characteristics, or details of data collection
instruments not stated.49,56,57,61,63,64 Despite the
relatively small number of included studies and
their mixed methodological quality, the consis-
tently high rates of open footwear use reported is
cause for concern. Additionally, several other
studies from LMICs classifying footwear of people
with diabetes as appropriate or inappropriate but
that do not define these terms or classify more
than half of their sample (and hence, were not el-
igible for inclusion in our study) corroborate the
low rates of appropriate footwear use found in in-
cluded studies.65–74 More studies are warranted,

particularly in Latin America, sub-Saharan Africa,
the Middle East, Central Asia, and Eastern Europe.
Little is reported in the literature about the foot-
wear practices of people with diabetes in these
regions. While local clinicians and public health
officials are likely aware of common practices in
their areas, reporting this information is critical.
Public reports can help draw greater international
attention to the issue of low rates of recommended
footwear usage, spark increased global collabora-
tion on new interventions, and reshape the inter-
national diabetic foot conversation and research
agenda.

The results of this scoping review indicate that
such new research and public health interventions
are needed. Improper footwear is implicated in the
pathogenesis of a large proportion of DFUs, which
represent a serious, large-scale public health prob-
lem resulting in the loss of 1 million limbs per year
and massive human and economic costs.7 As
argued in a few little-acknowledged works, so-
called “international consensus” guidelines do
not appear to be serving health care or public
health practitioners in LMICs, where a majority
of people with diabetes live today.23,24,75 This is-
sue has yet to be a focus of international interest
groups like the International Diabetes Federation
and International Working Group on the Diabetic
Foot. Without contextually sensible guidance
available to them, public health professionals and
care providers are left without any actionable,
evidence-based programming or clinical recom-
mendations for DFU prevention.

New, effective strategies will be best informed
by thorough data on current practices, which the
present review collates, as well as the factors shap-
ing current practices. Of the studies that report on
footwear usage, few inquire about the reasoning
behind the footwear choices of people with diabe-
tes. Only 1 of the 25 articles included in this re-
view collected data from patients regarding how
they make their footwear decisions.24 A few other
authors offered observations about patients’ phys-
ical and cultural environments, lack of financial
resources, and low awareness of risks around
footwear,24,41–43,48,50,52,53,56,59,60,62–64 but it is
crucial to understand directly from patients what
influences these choices and how much, so that
interventions may be tailored to efficiently target
the most important factors. This is especially criti-
cal where resources are limited and not all poten-
tially promising programs can be pursued.

Seid and Tsige76 provided a few clues about
common barriers to diabetic foot self-care in gen-
eral, collected from 313 people with diabetes in

“International
consensus”
guidelines do not
appear to be
serving health
care or public
health
practitioners in
LMICs, where a
majority of people
with diabetes live
today.
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Ethiopia. Obstacles cited by participants included
inadequate patient-provider communication, not
knowing how to care for one’s feet, incon-
venience, and lack of understanding of the impor-
tance of foot care and motivation to perform foot
self-care. A qualitative review also highlighted
preferences for traditional and herbal medicine,
underestimation of the vulnerability of the feet,
and low self-efficacy in terms of being able to
keep one’s feet healthy as reasons for insufficient
foot self-care.77

Future research and public health outreach
should focus on not only current footwear practice
but also the reasons behind it so that public health
departments can make informed decisions about,
for example, whether their limited budget is better
spent either subsidizing protective footwear or
training primary care providers on patient foot
care education. A scoping review by Paton et al.25

concluded that education paired with either
persuasive techniques or lowering barriers to
self-care were the most promising types of inter-
ventions to improve self-care of the diabetic foot,
but a majority of the included studies came from
North America and Europe. More data should be
collected from LMICs in diverse world regions to
determine what will be most effective in different
contexts.

A few strategies for improving diabetic foot
care have been proposed by researchers in LMICs
thus far. Abbas and Archibald75 described their
efforts to shift some tasks from doctors to less
educated workers, who they trained on diabetic
foot care provision. Abbas et al. and Pendsey and
Abbas also reported on the success of a “train
the trainers” model program implemented in
Tanzania and South Asia (and since replicated at
many other sites around the world), in which
health care providers attended short, centralized
diabetic foot care trainings and then went on to
share their learnings with other providers.31,78,79

Jain and Apoorva23 proposed a footwear “lad-
der,” whereby physicians gradually transitioned
patients from no or typical footwear to the most
acceptable, “simple” therapeutic footwear (e.g.,
microcellular rubber sandals), and later on to
more specialized shoes. Tagang et al.63 set out to
design user-centered diabetic shoes for Nigerian
patients and concluded that sandals were the
most suitable type of shoe, despite acknowledg-
ing that closed footwear is recommended. They
chose sandals instead because of the balance be-
tween cost, ventilation, comfort, and protective
potential. Earlier work on footwear design for
people with leprosy in LMICs may be useful to

inform priorities in new footwear development
in some cultures (e.g., Kulkarni et al. highlight
the importance of discreet therapeutic features
for avoiding social stigma).80

In addition to our findings, these works raise
questions about whether the definition of “appro-
priate” footwear, as set by dominant Global North
thinking, can or should be applied in LMICs.
While rooted in medical evidence, this definition
may be overly narrow, neglecting the variation in
weather, socioeconomic, and cultural conditions
around the world and doing a disservice to con-
texts that were not in focus during the formula-
tion of the definition. Isip et al.’s observation that
most of the closed shoes that patients wore were
potentially harmful because of incorrect sizing24

further calls into question the validity of the closed
footwear (good)/open footwear (bad) dichotomy
used by many researchers and public health orga-
nizations, including those in LMICs and reviewed
here.

Rigid, top-down DFU prevention policies are
unlikely to be effective in contexts for which they
were not designed. We invite diabetic foot experts
and public health workers to consider a more ho-
listic, local determination of what is and is not ap-
propriate in terms of footwear and other diabetic
foot care practices. This approach may lead to the
ideation of new interventions with improved
uptake and sustainability. International expert
groups and authors of current authoritative guide-
lines still have valuable expertise, and we recom-
mend that they collaborate to a greater extent
with public health stakeholders from LMICs, con-
sider resource constraints and cultural differences
to offer different possible approaches in future
guidelines, and empower LMIC practitioners to
adapt methods or core concepts to their specific
contexts, as needed.

Limitations
This scoping review utilized a rigorous methodol-
ogy to explore and summarize a novel topic but
was limited by the quantity and quality of included
data. A strength of the review was the inclusion of
articles in any language, though still only 25 studies
with limited geographical representationwere iden-
tified. More than half of included studies are from
South or Southeast Asia, and we hope to see more
studies from a greater diversity of world regions
in the future. Gray literature was excluded, which
could have caused some insights to be missed, but
we believe that our inclusion criteria fit the aim of
the review. The quality of included sources was
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public health
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terms of footwear
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not formally evaluated, though all were peer-
reviewed. Additionally, the footwear data that we
were interested in is a relatively simple behavioral
variable to measure, unlike the effectiveness of an
intervention.

All included studies recruited their participants
from health care settings, so people with diabetes
not seeking health care were not represented in
any samples. There may be significant differences
in diabetic foot self-care behaviors between people
with diabetes who are more or less likely to seek
health care, interface with health care providers,
and receive treatment for diabetes. Rural popula-
tions are also underrepresented in the literature.
While recruiting from urban health care centers is
convenient, we hope to see greater representation
of different geographies and care-seeking beha-
viors in future work to more completely inform
new interventions.

Most of the eligible footwear data was self-
reported by study participants. Self-reported data
are subject to desirability bias, though the low
levels of footwear-related knowledge found in
several studies would suggest a low level of sus-
ceptibility to desirability bias for many partici-
pants.43,47,49,55 Footwear was also recorded and
reported heterogeneously in the literature. Some
of the descriptions used in the included articles
were not entirely clear, limiting our ability to ana-
lyze the data. However, we reproduced study
results verbatim in Table 3. Terms are expected
to vary around the world, so we suggest that
authors aim to be as descriptive and detailed as
reasonably possible for clarity among an inter-
national audience.

CONCLUSION
The available literature points to low rates of pro-
tective footwear use among people with diabetes
living in LMICs. Most of the studies included
in this scoping review found that a majority of
participants routinely wear sandals or flip-flops.
Current international guidelines on DFU pre-
vention are challenging to implement in low-
resource settings and may have low uptake as a
result. New or revised public health strategies are
thus needed to help health workers in LMICs best
protect the feet of patients within the constraints of
their environments. Further research on footwear
practice and influences shaping footwear practice,
as well as the voices of public health stakeholders in
LMICs, should inform the development of alterna-
tive recommendations and novel interventions to
reduce the burden of preventable DFUs.
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