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Abstract: Background: The appropriate choice of footwear is crucial for foot health, yet its impact
on different populations and medical conditions remains understudied. This review explores the
effect of shoe fit on the prevention of podiatric disorders and overall well-being. Methods: The
research included major academic databases such as MEDLINE, Cochrane Central, Scopus, and
PEDro, using specific keywords. A scoping review was conducted following the Joanna Briggs
Institute methodology, encompassing studies on shoe fit across diverse populations and conditions.
Medical databases and grey literature were also included. Results: Five studies were included,
covering topics such as footwear advice for women over 50, the effect of shoes in preventing calluses
under the metatarsals, the effectiveness of a shoe-related intervention for gout patients, and the
impact of custom-fitted shoes on physical activity in children with Down syndrome. Results showed
that well-fitting shoes can prevent callus formation, but the efficacy of custom-fitted shoes for
increasing physical activity requires further research. Conclusions: The choice of appropriate footwear
should not be solely based on aesthetic considerations but rather on the specific needs of each
individual. Physicians should consider providing advice on appropriate shoe characteristics as a
primary intervention
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1. Introduction

Foot health is crucial for overall well-being, as it directly impacts mobility, balance, and
the ability to perform daily activities [1-6]. Poor foot health can lead to pain, disability, and
a decreased quality of life. Footwear plays a fundamental role in preventing these issues,
as well as in enhancing physical activity and managing existing conditions, especially
in specific populations like the elderly, athletes, and individuals with chronic diseases
such as diabetes. For example, improper shoe fit in diabetic patients can lead to serious
complications like foot ulcers. Therefore, the selection of appropriate footwear should not be
limited to aesthetic considerations but should address the specific needs of each individual.

Recent studies have explored various aspects of shoe fit, such as size, width, and cus-
tomization, and their impact on different demographic groups, including elderly women,
individuals with gout, children and adolescents with Down syndrome, and young ath-
letes [2,3,7-11]. These studies aimed to fully examine the effects of footwear on key pa-
rameters like pain, disability, physical activity, ulcer prevention, gait, and posture [7,12,13].
Additionally, research shows that shoe fit can influence postural control—the body’s ability
to maintain balance and stability while standing or moving—and proprioception, which is
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the body’s sense of its position and movement in space [14-22]. These aspects are essential
for maintaining foot health and overall physical function [23-31].

In this review, we adopted a scoping review methodology, which is a type of research
synthesis that maps the existing literature on a specific topic, identifies key concepts, theo-
ries, sources of evidence, and highlights research gaps. This approach is particularly useful
when the evidence is diverse and dispersed, as it allows for a broad and inclusive explo-
ration without the restrictive criteria of a systematic review. We selected this methodology
to thoroughly explore the impact of shoe fit across diverse populations and conditions,
ensuring a comprehensive understanding of the topic. The guidelines for this scoping
review were based on the frameworks provided by Pollock et al. (2021) [32] and Peters
et al. (2020) [33], ensuring a rigorous and transparent process.

To provide a more holistic overview, the review also integrated recent studies focusing
on athletes and individuals with specific medical conditions like diabetes, where improper
shoe fit can have severe consequences. Furthermore, we included research on the biome-
chanical impact of shoe fit, examining how it influences gait and posture, and consequently,
foot health and overall well-being [34,35]. Different types of footwear, such as high heels,
flats, and athletic shoes, were also considered, given their varying effects on foot health.
Additionally, emerging technologies, such as machine learning applications in shoe design
and foot health prediction, were explored to highlight future directions for personalized
footwear solutions.

The objective of this review was to provide practical, evidence-based recommendations
for footwear selection that cater to the diverse needs of individuals while identifying areas
for future research to advance the understanding of how footwear affects health [6,36-39].

2. Materials and Methods

This scoping review was conducted following the methodology of the Joanna Briggs
Institute (JBI). The JBI methodology provides a comprehensive framework for conduct-
ing systematic and scoping reviews, including detailed guidance on searching, selecting,
appraising, and synthesizing evidence. The methodology used in this review followed
the guidelines provided by Pollock et al. [32] and Peters et al. [33] to ensure rigor and
transparency:.

An initial limited search was performed on MEDLINE through the PubMed interface to
identify relevant keywords and concepts related to shoe fit and foot health. This preliminary
search informed the development of a comprehensive search strategy. The following
databases were systematically searched: MEDLINE, Cochrane Central, Scopus, and the
Physiotherapy Evidence Database (PEDro). Additionally, grey literature sources were
included, such as Google Scholar and direct consultations with field experts.

The specific search terms used included combinations of the following keywords:

i

“shoe fit”, “foot health”, “footwear”, “podiatry”, “custom footwear”, “diabetes”, “athletes”,
“foot ulcers”, “biomechanics”, “gait”, and “posture”. Boolean operators (AND/OR) were
used to combine these terms and refine the search results.

The search results were as follows:

MEDLINE: 46 records retrieved
Scopus: 74 records retrieved

PEDro: 2 records retrieved

Cochrane Central: 0 records retrieved

In total, 122 records were identified across these databases. After removing 35 dupli-
cates, 87 unique records remained for screening. The study selection involved a two-stage
process: first, a review of titles and abstracts, and second, a full-text assessment. The
inclusion criteria focused on studies that addressed the impact of shoe fit on foot health
across diverse populations, including individuals with specific conditions like diabetes or
Down syndrome, as well as athletes.
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For transparency, a PRISMA-ScR (Preferred Reporting Items for Systematic Reviews
and Meta-Analyses extension for Scoping Reviews) flow diagram was used to illustrate the
study selection process [32,33,40].

2.1. Research Question

The broad objective of this scoping review was to examine in detail the available
evidence on the impact of shoe fit on foot health and overall well-being, with the aim of
providing practical recommendations for footwear selection. The research question guiding
this review was: “What is the current state of evidence regarding the impact of shoe fit and
choice on foot health and well-being across diverse populations, including both healthy
individuals and those with specific medical or foot conditions?”.

2.2. Eligibility Criteria

Studies were eligible for inclusion if they met the following Population, Concept, and
Context (PCC) criteria:

Population (P): The population targeted in the included studies encompassed indi-
viduals of any age and health status, including both healthy individuals and those with
specific medical conditions. Specifically:

e  General populations: Healthy individuals, including men and women across different
age groups.

e  Specific conditions: Individuals with medical conditions relevant to foot health, such
as:
Diabetes: At risk of developing plantar ulcers.
Gout: Experiencing foot pain and functional limitations.
Down syndrome: Where podiatric deformities and limited physical activity can be
impacted by footwear.

e  Elderly individuals: Particularly vulnerable to issues caused by inadequate footwear,
such as foot pain and difficulties in walking.

Concept (C): The key concept of interest was shoe fit, which included various factors
such as shoe size, width, support, and comfort, as well as the adaptability of shoes to the
specific needs of the individual. The studies examined different aspects of footwear:

Shoe size: The appropriateness of shoe size in fitting the individual’s foot.

Shoe width and fit: The width of the shoes and how well they match the foot’s shape.
Support: The level of support provided by the shoes in preventing foot problems (e.g.,
calluses, ulcers, deformities).

e  Comfort: The individual’s perceived comfort, which is crucial for preventing chronic
pain and injuries.

e Educational interventions: The use of informational materials or educational pro-
grams to raise awareness among individuals and healthcare professionals about the
importance of proper footwear.

e  Custom-made shoes: The effects of custom-fitted shoes for individuals with specific
needs, such as children with Down syndrome or people with gout.

Context (C): The context in which the studies were conducted varied widely, encom-
passing clinical as well as community settings. The studies covered different scenarios
where footwear choice plays an important role:

e  Clinical settings: Medical or hospital environments, such as diabetic care units or
podiatry clinics, where the focus is on preventing and managing foot problems.

o  Community settings: Studies conducted in community or home environments, where
the impact of footwear choice is assessed in daily life, particularly for elderly individu-
als or those with limited mobility.

e  Sport and recreational settings: Studies exploring the use of footwear during physical
or sports activities, focusing on injury prevention due to inappropriate footwear.
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2.3. Exclusion Criteria

Studies that did not meet specific PCC criteria were excluded.

2.4. Search Strategy

An initial limited search on MEDLINE was conducted through the PubMed interface
to identify relevant articles. This initial search helped to develop a comprehensive search
strategy for MEDLINE. Following this, a thorough search was conducted across several
databases, including MEDLINE, Cochrane Central, Scopus, and the Physiotherapy Evi-
dence Database (PEDro). Additionally, grey literature sources were searched, including
Google Scholar and direct contacts with experts in the field. Grey literature refers to re-
search that is either unpublished or has been published in non-commercial forms, such as
theses, dissertations, conference proceedings, and reports from government agencies. The
searches were conducted on 23 June 2024, with no date limitations. The rationale for not
including CINAHL was based on the focus and relevance of the selected databases to the
specific research questions of this review.

2.5. Study Selection

The study selection process was systematic and involved refining search results using
the document management program ZOTERO for duplicate removal. The selection process
occurred in two stages: an initial review of titles and abstracts, followed by a full-text
assessment. These stages were conducted independently by two experts in the field of
podiatry and footwear research, with a third expert, specialized in systematic review
methodology, stepping in to resolve discrepancies such as differences in the selection of
full-text articles for review. It is important to note that studies selected for the review were
not critically appraised, as per the standard protocol for scoping reviews (Tables 1 and 2).

Table 1. Summary of included studies.

Specific

Author and . Gender Mean Age o, . Intervention/
Year Sample Size (Male/Female) (Years) Condltlo‘ns or Country Study Design Focus
Populations
Van der The brochne for
Zwaard, 59 0/59 69 Elderly women RCT
Netherlands GPs on shoe
2014 [3] .
advice
Effect of proper
Kase, 2018 [7] 54 0/54 26.9 Healthy young Japan Observational shoe size and
women .
width on callus
Shoe-related
Frecklington, Individuals intervention
2019 [3] 83 83/0 62.5 with gout New Zealand RCT for gout
patients
Children and Custom-made
Hassan, adolescents . ghoes to
2021 [9] 33 17/16 9.7 with Down Australia RCT 1ncre§se
physical
syndrome A
activity
Comparison of
Van der Elderly women The podiatric
Zwaard, 57 0/57 64 with forefoot Netherlands Observational treatment vs.
2014 [2] pain standardized

advice
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Table 2.

Main characteristics of included studies.

Author and Year

Objective

Intervention

Methods

Results

Conclusions

van der Zwaard
BC., 2014 [2]

The objective of the
study was to
understand which
shoe characteristics
are essential, create
an information
brochure in this
regard, and assess
its effectiveness.

The brochure was

tested on women

over 50 who chose
better shoes.

A total of 57 women
aged 54 to 86 years
(mean age 69 years)
agreed to participate
in the evaluation of
the brochure’s
effectiveness.

Women using the
brochure chose better
quality and
better-fitting shoes
than those who did
not use it.

Women who used the
brochure chose better
quality and better-fitting
shoes.

van der Zwaard
BC., 2014 [3]

This study
compared the effect
of podiatric
treatment with
standardized shoe
advice.

An information
booklet was
distributed to
205 subjects aged 50
and over with
forefoot pain in
primary care.

Age (SD), years:
64 (9.3), Female, No.
(%): 159 (77.9)
Duration of pain
before inclusion, No.
(%) 3-6 months:
49 (23.9) 18 (17.5)
31(30.4) 6-12
months: 23 (11.2)
13 (12.6) 10 (9.8)
12-24 months:
33(16.1) 17 (16.5)
16 (15.7)

No statistically
significant
differences between
podiatric treatment
and shoe advice.
Both intervention
groups showed
improvement in foot
pain and foot-related
dysfunction.
Physicians should
provide shoe advice
as an option before
orthotic fabrication.
Adherence to
treatment differed
depending on the
level of education
and a history of
purchasing
uncomfortable shoes.
The study closely
replicated daily
practice and
evaluated common
treatments for
forefoot problems.

Shoe advice provided by
primary care physicians
is as effective as podiatric
treatment for forefoot
pain. Primary care
physicians should
provide advice on
appropriate shoe
characteristics and fitting.
Referral to a podiatrist is
an alternative if the
patient does not accept
shoe advice.

Kase R., 2018 [7]

The aim of this
study was to
examine whether
proper shoe size
and width prevent
diabetic foot ulcers
under the second
and fifth MTH.

Measurements
obtained for the
second and fifth
MTH using two

types of shoes.

External force

variables calculated
from sensor-recorded
data. Calculations of
shear/pressure stress
ratios (SPR) and
maximum shear
stress (PSS).

Number of patients
27 22 Number of feet
54 44 Age (years)
269+72267+73
Sex (n) Male 00
Female 27 (55%)
22 (45%) Height (cm)
156.0 + 5.0
157.2 £ 4.6 Weight
(kg) 56.9 +10.0
55.4 4+ 9.3 BMI
231+37224+35

Calluses were
observed under the
second and fifth
metatarsal heads.
Wearing properly
sized shoes reduced
pressure and shear
stresses. Properly
sized width shoes
reduced maximum
shear stress under the
fifth metatarsal head.
No significant
differences in
shear/pressure ratios
under the second
metatarsal head.

Wearing properly sized
shoes reduces pressure
and shear stresses under
the second metatarsal
head. Wearing properly
sized width shoes
reduces maximum shear
stress under the fifth
metatarsal head. Properly
sized shoes can prevent
callus and diabetic foot
ulcers.
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Table 2. Cont.

Author and Year

Objective

Intervention

Methods

Results

Conclusions

The objective of
this study was to
investigate the
effectiveness of a
shoe-related

Participants received
standardized
podiatric care,
including palliative
nail and skin care,
shoe advice, and gout

Sex, male, n (%)
40 (85%) 43 (91%)

No significant
difference in foot
pain between the

control and
intervention groups.
Short-term

The shoe-related
intervention did not
improve foot pain in

people with gout.

Frecklington M., . . education. Age, years 62.6 (17.0) Improvements in Short-term improvements
intervention on - overall pain and foot ~ were observed in overall
2019 [8] £ . Additionally, the 62.4 (13.7) BMI, L . AR
oot pain and shoe intervention kg /m? 30.2 (6.4) disability in the pain and foot disability.
disability in . received i & 320 (7' 0) ’ intervention group. Longer-term
individuals with group fecevec a pa o Improvements in improvements were
of ASICS Cardio Zip . .
gout over a . shoe comfort, fit, observed in shoe comfort
. 3 shoes tailored to o '
6-month period. o ease, and weight in and fit.
their size and foot for : .
- the intervention
daily use.
group.
Thirty-three children
Evaluate the and adolescents with Custom-made shoes
. trisomy 21 were Age (years) 9.7 (3.6)  can improve physical Custom-made shoes
effectiveness of Y ge P Py
tom-mad. randomly allocated 9.6 (4.0) activity in children should fit participants’
cusiori-mace to a custom shoe Female/male, n 12/5 with trisomy 21. feet properly. Greater
Hassan NM.,, shoes in increasing ® . . e D
2021 [9] hvsical activity in group (Clarks 9/7 Height (m) Commercially flexibility in the
P }c]:hil dren anc{ shoes) or a waiting 1.26 (0.2) 1.24 (0.2) available shoes may assessment location
adolescents with list control group. Weight (kg) not be suitable for would improve
trisomy 21 Feasibility assessed 33.6(14.3)35.4 (17.7) children with recruitment rates.
y &L at baseline, 6, and trisomy 21.
12 weeks.
2.5.1. Study Quality Assessment or Risk of Bias Assessment
To assess the quality and risk of bias of the included studies, the Cochrane Risk
of Bias 2 (RoB 2) tool was utilized for randomized controlled trials (RCTs), while the
Newcastle-Ottawa Scale (NOS) was applied to observational studies. The RoB 2 tool
evaluated RCTs based on several criteria, including the randomization process, deviations
from intended interventions, missing outcome data, measurement of the outcome, selection
of the reported result, and overall risk of bias (Table 3). For observational studies, the
NOS assessed the selection of study groups, comparability of groups, and ascertainment of
exposure/outcome, providing an overall quality rating for each study (Table 4).
Table 3. RCT risk of bias assessment (RoB 2).
Stud Randomization Dex;ﬁt;(:lréiarom Missing Measurement of Selection of the Overall Risk of
y Process I . Outcome Data the Outcome Reported Result Bias
nterventions
Van der Zwaard . . . . .
(2014) [3] Low risk Low risk Low risk Some concerns Low risk Low risk
Frecklington Some concerns Low risk High risk Low risk High risk High risk
(2019) [8]
Hassan (2021) [9] High risk Some concerns Some concerns Low risk Low risk Some concerns

Table 4. Observational studies: quality assessment (Newcastle-Ottawa scale).

Selection of Study

Ascertainment of

Study Groups Comparability of Groups Exposure/Outcome Overall Quality
Kase (2018) [7] Good Good Good High
Van der Zwaard (2014) [2] Fair Poor Fair Moderate

2.5.2. Data Extraction and Synthesis

In the data extraction and synthesis phase, relevant data were extracted from the
included articles based on predefined criteria, including information on participants, in-
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terventions, comparisons, outcomes, and study conclusions. Specific data related to shoe
fit, choice, and conditions were categorized into these broader criteria. For example, data
on well-being and disorders were included under outcomes, while specific shoe fit inter-
ventions were classified under interventions. A qualitative synthesis was performed to
integrate this information, focusing on how it addressed the primary research question.
The analysis approach involved thematic synthesis, where key themes and patterns were
identified across the studies to provide a comprehensive understanding of the impact of
shoe fit on foot health and overall well-being. During the study selection process, discrep-
ancies between the two reviewers were defined as disagreements regarding the inclusion or
exclusion of a study based on the eligibility criteria. These discrepancies could arise from
differences in interpretation of the study’s population, intervention, outcome measures,
or relevance to the research question. When a disagreement occurred, the two reviewers
first discussed their perspectives in detail to reach a consensus. If consensus could not
be achieved, a third expert reviewer, who was not involved in the initial review process,
was consulted to make the final decision. This third reviewer provided an independent
evaluation without participating in prior discussions to minimize bias.

All discrepancies, including the criteria and rationale for each decision, were docu-
mented systematically. This documentation ensured transparency and consistency through-
out the study selection process, allowing for a clear record of how each disagreement was
resolved.

3. Results

The flowchart of article selection is presented in Figure 1. A total of 152 records were
initially identified through bibliographic searches across different databases: MEDLINE
(46 records), Scopus (74 records), PEDro (2 records), and grey literature. After removing
35 duplicates, 117 records remained. Of these, 117 were screened based on titles and
abstracts, and 97 were excluded for not meeting the inclusion criteria or because they did
not align with the objective of this review. The full texts of 20 reports were assessed for
eligibility, and 15 were excluded due to reasons such as irrelevant population and concept.
Five studies were finally included in the review (Tables 1 and 2).

[ Identification of ies via and regist J

]

Records identified from: Records removed before

MEDLINE (n =46) screening:
SCOPUS (n =74) > Duplicate records removed (n
PEDro (n=2) =35)

Identification

COCHRANE Central (n=0)

}

[

—
R d d Records excluded
ecoras screene ——>| (n=97) did not align with the
(n=117) ot *align
objective of this review.
Reports sought for retrieval Reports not retrieved
=) (n=20) “| Full Text not available (n=0)
=
Q
; !
3
(7]

Reports assessed for eligibility
(n=20) .

Reports excluded:
Populatio, Concept (n = 15)

[

y

Studies included in review
(n=5)

Included

Figure 1. Preferred reporting items for systematic reviews and meta-analyses 2020 (PRISMA) flow-
diagram.
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3.1. Study Designs and Interventions
Of the five studies included:
e  Three were randomized controlled trials (RCTs):
@) Van der Zwaard et al. (2014) [3] developed and evaluated an information

brochure for GPs on shoe advice.

O Frecklington et al. (2019) [8] investigated the effectiveness of a shoe-related
intervention for gout patients.

O Hassan et al. (2021) [9] assessed the feasibility of custom-made shoes for
increasing physical activity in children with Down syndrome.

e Two were observational studies:

O Kase et al. (2018) [7] examined the effect of proper shoe size and width on
callus formation.

O Van der Zwaard et al. (2014) [3] compared podiatric treatment with standard-
ized shoe advice in elderly women with forefoot pain.

3.2. Characteristics of Included Studies

A total of five studies were included in this review. These studies varied in design,
population, and intervention focus:

e Study Designs: three randomized controlled trials (RCTs) and two observational
studies.

e  Population: The populations studied included elderly women, individuals with gout,
children and adolescents with Down syndrome, and healthy young women.

e Interventions: The interventions focused on shoe fit characteristics, including shoe
width, size, and custom-made shoes.

3.3. Impact of Proper Shoe Fit on Foot Health

Studies consistently demonstrated that appropriate shoe fit can significantly improve
foot health outcomes:

e  Pain Reduction: Van der Zwaard et al. (2014) [3] showed that educational materials
promoting shoe advice led to a significant reduction in foot pain among elderly
women.

e  Ulcer Prevention: Kase et al. (2018) [7] found that properly sized shoes reduced
pressure and shear stresses under the metatarsal heads, preventing callus formation
and potential ulcers.

3.4. Effects of Custom-Made Footwear
Custom-made footwear was examined in two studies:

e In Children with Down Syndrome: Hassan et al. (2021) [9] observed a positive trend in
physical activity levels among children with Down syndrome who used custom-made
shoes, although further research is needed for conclusive results.

e InIndividuals with Gout: Frecklington et al. (2019) [8] found that specialized shoes
improved overall foot comfort, but the impact on pain levels was minimal.

3.5. Role of Educational Interventions

Educational materials and interventions played a significant role in improving shoe
choices and outcomes:

e  Educational Brochures: Van der Zwaard et al. (2014) [3] demonstrated that providing
educational brochures to primary care physicians resulted in higher-quality shoe
choices among elderly women.

3.6. Preventive Potential of Footwear Interventions

The studies highlighted the importance of preventive footwear strategies:
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e  Callus Formation: Kase et al. [7] highlighted that shoes properly fitted for width and
size are effective at reducing the formation of calluses, especially under the metatarsal
heads.

e  Diabetic Foot Complications: The review emphasized the need for further studies on
diabetic populations, focusing on footwear interventions that prevent foot ulcers.

3.6.1. The Suitability and Importance of Footwear

Van der Zwaard BC., 2014 [3]: This study developed an information brochure for
general practitioners (GPs) regarding the importance of providing advice on wearing good-
quality and well-fitting shoes. Following a review of the literature on the impact of shoe
characteristics on foot pathologies and kinematics, an information brochure was created.
The impact of the brochure on shoe selection was evaluated in a randomized controlled
design involving 70 women without a history of diabetes mellitus, rheumatoid arthritis, or
identified foot problems in the last year. Both groups were asked to go to a store and select
shoes that were aesthetically pleasing and considered appropriate for standing and walking
for long periods. The intervention group was given the pamphlet and the content was
explained to them. Women who used the brochure chose higher-quality shoes compared to
those in the control group.

Van der Zwaard BC., 2014 [3]: This study examined the effect of podiatric treatment
versus standard advice on appropriate shoe characteristics and shoe fitting for individuals
aged 50 and older with forefoot pain in primary care. The study involved 205 participants
who were randomly allocated to receive shoe advice guided by an informational leaflet
from their GP or be referred for podiatry care. The results showed no significant differences
in foot pain and foot function between the two groups, suggesting that primary care
physicians should consider providing shoe advice as a first step before referring patients to
a podiatrist.

3.6.2. The Effectiveness of Shoe-Related Interventions

Frecklington M., 2019 [8]:This study examined the effectiveness of a shoe-related
intervention in treating foot pain and disability in gout patients. The participants, who
were randomly assigned to two groups, received standardized podiatric care including
palliative nail and skin care, shoe advice, and gout education. The intervention group
additionally received a pair of ASICS Cardio Zip 3 shoes tailored to their size and foot
for daily use. Measurements were taken at the study’s start, 2, 4, and 6 months. While
no significant difference in foot pain was observed between the control and intervention
groups, short-term improvements in overall pain, foot impairment/disability, and shoe
comfort and fit were noted in the intervention group.

Hassan NM., 2021 [9]: This study aimed to determine the feasibility of conducting a
definitive randomized trial to assess the effectiveness of custom-made shoes in increasing
physical activity in children and adolescents with Down syndrome. In a double-blind
randomized pilot study, 33 participants were divided into two groups: one receiving
custom-made shoes from Clarks® and the other on a waiting list. Various feasibility
domains were assessed, including recruitment, implementation, acceptability, practicability,
limited effectiveness testing, and adaptation. Positive trends favoring custom-made shoes
in increasing physical activity were observed, although issues related to co-interventions
and shoe fit need to be considered before conducting a definitive study.

3.6.3. Prevention of Foot Problems Through Proper Shoe Fit

Kase R., 2018 [7]: This study investigated whether wearing properly sized and width-
fitted shoes (as compared to shoes 1 or 2 cm larger) could prevent callus formation under
the second and fifth metatarsals. The study used a snowball sample of 49 healthy women
without diabetes. Results showed that wearing properly sized shoes could help prevent
callus formation by reducing pressure and shear stress under the second metatarsal and
maximum shear stress under the fifth metatarsal.
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3.6.4. Summary of Included Sample Characteristics

e  Total Sample Size and Range: The included studies had a total sample size of 285 par-
ticipants, with individual study sample sizes ranging from 33 to 105 participants.

e Gender and Mean Age: The studies included a mix of genders. The mean age of
participants ranged from 9.7 years (children with Down syndrome) to 69 years (elderly
women).

e  Specific Medical Conditions or Special Populations: The studies focused on various
populations, including elderly women, individuals with gout, children and adolescents
with Down syndrome, and healthy young women.

Year Range of Studies: The studies reviewed were published between 2014 and 2021.
Countries of Origin: The studies were conducted in different countries, including The
Netherlands, Japan, New Zealand, and Australia.

This table evaluates the risk of bias for the three randomized controlled trials (RCTs)
included in the review. Each study was assessed based on six criteria from the Cochrane RoB
2 tool: randomization process, deviations from intended interventions, missing outcome
data, measurement of the outcome, selection of the reported result, and overall risk of bias.

This table assesses the quality of two observational studies using the Newcastle—
Ottawa Scale (NOS). The studies were evaluated across three main domains: selection
of study groups, comparability of groups, and ascertainment of exposure/outcome. The
overall quality rating reflects the cumulative assessment of these criteria.

4. Discussion

Recent studies have extensively explored various aspects of shoe fit, including size,
width, and customization, and their impact on different demographic groups such as
women over 50 [2,7-9,41-44], individuals with gout, children and adolescents with Down
syndrome, as well as young healthy women. These studies aimed to thoroughly evaluate
the effects of shoe fit on key parameters such as pain, disability, physical activity, and
ulcer prevention. Despite varying study conditions [9,45,46] and contexts, a common
and critically important element emerges: the choice of appropriate footwear should not
be limited to aesthetic considerations but should instead take into account the specific
needs of each individual [12,47]. This scoping review aimed to examine in detail the
available evidence on the impact of shoe fit on foot health and overall well-being and
provide practical recommendations for footwear selection. Our findings indicate that
well-fitted shoes can significantly influence foot health outcomes, especially in specific
populations such as the elderly, individuals with gout, and children with Down syndrome.
One key finding from Van der Zwaard’s studies is the importance of providing educational
materials to guide proper shoe selection. The development and use of an information
brochure for GPs were shown to positively influence the shoe choices of women over
50, encouraging them to select higher-quality and better-fitting shoes. This suggests that
primary care providers can play a crucial role in promoting foot health by offering basic
shoe advice and educational materials. In another study by Van der Zwaard [2], it was
demonstrated that shoe advice provided by primary care physicians can be as effective as
podiatric treatment in managing non-traumatic forefoot pain in older adults. This finding
highlights the potential for integrating footwear advice into routine primary care practices,
which could reduce the need for specialist referrals and improve accessibility to foot health
interventions. The study by Kase et al. [7] emphasized the preventive [7,48] potential of
properly sized and width-fitted shoes on reducing callus formation and associated pressure
and shear stress on the metatarsal. These findings underline the importance of ensuring
that footwear fits correctly to prevent common foot problems, particularly in populations
at risk of pressure-related foot conditions. Frecklington et al. [8] explored the effectiveness
of a shoe-related intervention in treating foot pain and disability in gout patients. Although
the addition of specialized shoes did not significantly reduce foot pain, it did result in
short-term improvements in overall pain, foot disability, and shoe comfort and fit. These
results suggest that while specialized footwear may not always address pain directly, it can
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enhance overall foot comfort and functionality, which are important aspects of managing
chronic foot conditions. Hassan et al.’s [9] study on custom-made shoes for children and
adolescents with Down syndrome showed positive trends in increasing physical activity,
although the results were not conclusive due to feasibility issues and the need for further
research. This highlights the potential benefits of custom footwear in specific populations
with unique foot shapes and needs, advocating for more tailored interventions in pediatric
care. Based on these findings, the following practical recommendations for footwear
selection can be made:

Use of Information Brochures: Providing educational materials to guide individuals in
selecting high-quality and well-fitting shoes can positively influence their choices, especially
among older adults and those without immediate access to podiatric care. Primary Care
Shoe Advice: Primary care physicians should consider offering initial advice on appropriate
shoe characteristics and fitting as a first step before referring patients to specialized podiatric
care. Custom-Made Shoes for Special Populations: Custom-made shoes may be beneficial
for specific populations, such as children with Down syndrome, to increase physical activity
and accommodate unique foot shapes. Proper Shoe Size and Width: Ensuring that shoes are
properly sized and fitted in width is crucial for preventing callus formation and other foot
problems, particularly in populations at risk for pressure-related foot conditions. Explain
how the results from Van der Zwaard et al. (2014) [3] indicate that simple educational
interventions (e.g., brochures) provided by primary care physicians can lead to improved
shoe choices, which, in turn, reduce foot pain. This highlights the potential for incorporating
basic foot health education into routine primary care practices to enhance foot health
outcomes. Discuss Hassan et al. (2021)’s [9] findings on custom-made shoes. Although
the study showed positive trends, the need for more robust evidence underscores the
importance of developing targeted interventions that consider the unique foot morphology
of children with Down syndrome. This can inform policy on funding and access to custom-
made shoes in pediatric care.

Although this review confirms the well-documented benefits of appropriate shoe fit
in preventing podiatric issues and enhancing overall well-being, it also identifies a gap
in the current literature regarding innovative interventions. Emerging trends in footwear
technology, such as the development of smart footwear integrated with sensors for real-time
gait and pressure analysis, show promise in advancing individualized treatment plans.
Additionally, the use of 3D foot scanning and custom orthotic fabrication using additive
manufacturing (3D printing) offers a more precise approach to managing foot deformities
and optimizing biomechanical alignment. These innovations could be integrated into
routine clinical practice to provide tailored interventions based on real-time biomechanical
data, potentially reducing the risk of chronic conditions like plantar fasciitis, hallux valgus,
or diabetic foot ulcers.

Moreover, interdisciplinary collaborations between podiatrists, engineers, and digital
health experts could lead to the development of novel educational tools and interven-
tions. For example, integrating artificial intelligence (AI) algorithms to predict foot health
outcomes based on gait patterns, or developing apps that guide patients through proper
shoe selection and monitoring of foot health metrics. Such innovations would not only
enhance clinical outcomes but also empower patients to actively participate in their foot
health management. Future research should prioritize clinical trials assessing the efficacy of
these technologies to establish evidence-based guidelines for their integration into standard
podiatric care. The synthesis of the included studies primarily utilized thematic analysis,
which, while foundational, may not have captured the full complexity and nuances of the
existing body of research on footwear and foot health. To elevate the rigor and clinical rele-
vance of this review, it was essential to implement a more advanced synthesis method. An
in-depth exploration of emerging patterns, such as variations in intervention effectiveness
based on biomechanical markers, demographics (e.g., age, gender), or specific pathologies
(e.g., diabetic foot vs. rheumatoid arthritis), could elucidate critical variables influencing
outcomes.
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Furthermore, identifying and critically evaluating contradictions across studies—such
as disparities in reported efficacy of custom-fitted shoes or inconsistencies in the impact
of educational interventions—can provide a more nuanced interpretation of the findings.
This approach would also allow the manuscript to explore potential confounders, such as
differences in methodological quality or population characteristics, that may account for
these discrepancies.

A comprehensive identification of research gaps was equally important. Highlighting
the scarcity of high-quality, multi-center RCTs that investigate long-term outcomes or the
limited application of advanced technologies (e.g., digital foot scanning, pressure-mapping
sensors) in clinical studies would not only enrich the current analysis but also provide a clear
direction for future research priorities. Incorporating these deeper levels of synthesis would
substantially enhance the value and applicability of the review’s conclusions, providing a
more robust evidence base to inform clinical practice and policy.

In individuals with Down syndrome, custom-made shoes can accommodate unique
foot morphology, which is often characterized by flat feet, hypermobility, and altered biome-
chanics. These shoes can enhance stability and improve overall gait mechanics, potentially
increasing physical activity levels and reducing the risk of secondary musculoskeletal
issues. However, it is essential to recognize the limitations, such as the potential cost and
the need for frequent adjustments as children grow. Moreover, while custom-made shoes
have shown promise in improving functionality, long-term studies are needed to validate
their effectiveness in preventing orthopedic deformities and promoting long-term physical
activity in this population.

For patients with gout, custom-made shoes can provide critical support by redistribut-
ing pressure and reducing joint stress, particularly in the metatarsophalangeal joints, which
are frequently affected in gouty arthritis. These shoes may help to alleviate pain, improve
mobility, and prevent future flare-ups. However, the effectiveness of custom footwear in
managing gout remains underexplored, and there are challenges, such as adherence to
wearing the shoes and ensuring proper fit over time as the disease progresses. Moreover,
more research is required to assess whether these interventions can significantly reduce
disability or improve quality of life compared to off-the-shelf options or standard care.

A more detailed investigation into the efficacy and limitations of custom-made shoes
would provide clinicians with clearer guidelines on when and how to utilize this inter-
vention, particularly for populations with specific orthopedic or biomechanical challenges.
This would also help to delineate the conditions under which custom footwear is most
beneficial and cost-effective. Highlight that providing footwear advice during regular
check-ups could be an effective strategy for preventing foot problems, particularly in older
adults and those with chronic conditions like diabetes. Recommend the integration of
custom-made footwear options into healthcare plans for patients with specific needs (e.g.,
individuals with Down syndrome or those with chronic gout). Suggest that healthcare
providers receive training on assessing shoe fit and prescribing appropriate footwear.

This scoping review has several important limitations. Firstly, the number of included
studies was limited to five. While the aim of a scoping review was not to generalize
the findings but to determine the state of the science or what is known on a subject, the
limited number of studies may still restrict the breadth of the conclusions that can be
drawn. Furthermore, the methodological quality of the included studies was not critically
appraised, which is a common practice in scoping reviews. This lack of critical appraisal
means that the reliability of the results may vary, and caution should be exercised when
interpreting the findings. Advocate for policies that facilitate access to custom-made
footwear for vulnerable populations, such as insurance coverage for therapeutic shoes for
diabetic patients or children with congenital conditions. Recommend government-funded
programs to educate the public on proper shoe fit, emphasizing the link between footwear
and long-term foot health. This could include collaborations with footwear manufacturers
to develop affordable and supportive shoe options. Stress the necessity of more high-
quality, multi-center RCTs to explore the long-term impact of pressure-relief shoes on
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preventing diabetic ulcers. Encourage studies that combine biomechanical analysis with
emerging technologies like Al and in-shoe sensors to optimize shoe fit and predict foot
health outcomes.

5. Clinical Implications

The findings of this scoping review highlight the critical role that proper footwear
plays in foot health, especially for populations at higher risk of podiatric issues such as the
elderly, individuals with gout, and children with Down syndrome. Primary care physicians
and specialists can use these insights to guide clinical practice by offering more proactive
advice on footwear selection. The use of educational materials, such as brochures for
patients, could significantly improve patient outcomes by helping them choose well-fitted
shoes, thereby preventing common foot issues like calluses and pressure-related injuries.
Additionally, the introduction of custom-made footwear for specific populations, such as
those with unique foot shapes or mobility limitations, can further enhance mobility and
comfort, reducing the likelihood of disability. Early intervention through shoe advice in
primary care settings can also help reduce the need for more specialized podiatric treatment,
making foot health management more accessible and cost-effective. Although the review
presents practical recommendations for appropriate footwear and interventions, these
guidelines are generalized and lack the precision necessary for clinical application across
diverse populations. To increase the clinical utility and impact of the review, it is essential to
provide more specific, evidence-based recommendations tailored to distinct demographic
and clinical groups.

For example, in elderly populations at risk of falls, clinical guidelines should empha-
size footwear with anti-slip soles, firm heel counters, and adequate cushioning to improve
stability and reduce fall risk. Recommendations should also incorporate evidence on shoe
fastening mechanisms (e.g., Velcro or elastic laces) that facilitate ease of use for individuals
with limited dexterity or mobility impairments.

For patients with diabetes, detailed guidance should focus on selecting footwear that
incorporates offloading features, such as insoles designed to reduce plantar pressure and
mitigate ulcer risk. The use of therapeutic footwear that adapts to pressure patterns, moni-
tored through advanced in-shoe pressure-mapping technologies, should be integrated as
part of a proactive diabetic foot management program. Such technology-enhanced moni-
toring systems can provide real-time feedback and allow for personalized modifications to
optimize foot protection.

In the context of athletic populations or individuals engaged in high-impact activities,
recommendations should specify footwear with tailored midsole designs to absorb shock
and reduce the risk of stress fractures or plantar fasciitis. Additionally, custom orthotics
based on 3D foot scans and biomechanical analyses can be recommended to enhance
performance and minimize injury. These should be coupled with a protocol for regular
assessment of foot biomechanics to ensure ongoing effectiveness and fit.

By providing such detailed, actionable, and population-specific recommendations, the
review can facilitate more effective translation of research findings into clinical practice,
supporting individualized care and improved outcomes across various patient groups.

6. Conclusions

This scoping review highlights the critical role of proper shoe fit in promoting foot
health and overall well-being across diverse populations, including the elderly, individuals
with gout, and children with Down syndrome. Our study significantly contributes to the
existing literature by highlighting not only the importance of proper footwear selection
but also the practical application of customized footwear interventions tailored to specific
populations such as children with Down syndrome and individuals with chronic conditions
like gout. Unlike previous studies that often focus on aesthetic or general recommendations,
our research provides evidence-based, population-specific guidelines that can be immedi-
ately integrated into clinical practice. Furthermore, the use of educational interventions,
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such as brochures for primary care providers, is shown to be effective in improving patient
outcomes, offering a cost-effective and accessible solution that has not been extensively
explored in earlier work. By incorporating innovative technologies like custom-fitted shoes
and examining their impact on physical activity and podiatric health, this study bridges
the gap between conventional and modern approaches, paving the way for future studies
on personalized footwear solutions. These findings advocate for policy changes to include
footwear education and access to therapeutic shoes as standard components in healthcare
plans for at-risk populations, thereby enhancing the long-term quality of life and reducing
healthcare costs. Our work not only reinforces the critical role of footwear in podiatric
health but also sets a precedent for integrating technological and educational strategies
into preventative and therapeutic interventions.
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