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ABSTRACT

Diabetic foot ulcers represent a major complication of diabetes and contribute substantially to the risk of lower-limb amputation. Although
educational strategies focused on foot care are commonly recommmended as preventive measures, the available evidence varies considera-
bly in methodological design and clinical context. This systematic review was conducted in accordance with PRISMA 2020 and examined
studies published between 2018 and 2026, identified through Scopus, PubMed, OpenAlex, and Crossref. Eligible investigations evaluated
structured foot care education among individuals with diabetes using randomized, quasi-experimental, or observational designs. A total
of 18 studies involving 1,531 participants met the inclusion criteria, comprising five randomized controlled trials, twelve quasi-experimental
investigations, and one observational cohort study. Across the included studies, educational interventions were consistently associated
with improvements in foot care knowledge and self-mmanagement practices. However, only two investigations assessed outcomes di-
rectly related to ulceration or its complications. One randomized trial detected no difference in the occurrence of new ulcers following
group-based education, while an observational cohort identified an association between previous educational exposure and lower rates
of amputation and infection. Most quasi-experimental studies presented a high risk of bias, limiting confidence in their findings. Overall,
structured foot care education appears effective in strengthening patients’ knowledge and self-care behaviors, whereas its capacity to
prevent diabetic foot ulcer development remains insufficiently demonstrated by the available low-certainty evidence.
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RESUMEN

Las Ulceras del pie diabético constituyen una complicacién importante de la diabetes y contribuyen considerablemente al riesgo de
amputacion de las extremidades inferiores. Aunque las estrategias educativas orientadas al cuidado de los pies se recomiendan habitual-
mente como medidas preventivas, la evidencia disponible presenta una notable heterogeneidad en cuanto a los disefios metodoldgicos
y los contextos clinicos. Se desarrollé una revision sistematica conforme a las directrices PRISMA 2020, que examind estudios publicados
entre 2018 y 2026 e identificados mediante buUsquedas en Scopus, PubMed, OpenAlex y Crossref. Se consideraron investigaciones alea-
torizadas, cuasiexperimentales y observacionales que evaluaron intervenciones educativas estructuradas sobre el cuidado de los pies
en personas con diabetes. Se incluyeron 18 estudios con un total de 1531 participantes, distribuidos en cinco ensayos aleatorizados, doce
investigaciones cuasiexperimentales y un estudio de cohorte observacional. Las intervenciones educativas mostraron mejoras consistentes
en los conocimientos sobre el cuidado de los pies y en las practicas de autocuidado. Sin embargo, Unicamente dos estudios evaluaron
desenlaces relacionados directamente con la ulceracién o sus complicaciones. Un ensayo aleatorizado no identificé diferencias en la
aparicion de nuevas Ulceras después de una intervencion educativa grupal, mientras que un estudio de cohorte observacional encontré
una asociacion entre la educacion previa y menores tasas de amputacion e infeccion. La mayoria de los estudios cuasiexperimentales
presentaron un riesgo elevado de sesgo, lo que limita la confianza en sus resultados. En conjunto, la educacién estructurada sobre el
cuidado de los pies parece favorecer la adquisicion de conocimientos y el fortalecimiento de las conductas de autocuidado, aunque su
efectividad para prevenir la aparicion de Ulceras del pie diabético todavia no cuenta con evidencia suficientemente sdlida, debido a la
baja certeza de los hallazgos disponibles.

Palabras clave: pie diabético; Ulcera del pie; educacion del paciente; autocuidado; diabetes mellitus; prevencion primaria.
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INTRODUCTION

Diabetic foot ulcers are among the most disabling and costly complications of diabetes
mellitus. Between 19% and 34% of people with diabetes will develop a foot ulcer at some pointin
their lifetime, and foot ulcers precede the large majority of non-traumatic lower limb amputations.
(1) The epidemiology is unevenly distributed: a systematic review and meta-analysis of the global
epidemiology of diabetic foot ulceration estimated a pooled prevalence close to 6.3%, with wide
variation across regions and study populations.(2) Lower and middle income countries carry a
disproportionate share of the amputation burden, in part because neuropathy is detected late
and because access to structured foot care is limited.(3) In Nigeria, a two-decade synthesis of dia-
betic foot ulcer outcomes documented persistently high amputation and mortality rates despite
advances in wound care.(4) Beyond mortality and limb loss, ulcers reduce health-related quality
of life, prolong hospital stays and consume substantial resources, so prevention remains a clinical
and public health priority.

Foot ulceration is largely preventable because most ulcers arise from a recognizable se-
guence of modifiable events. Peripheral neuropathy abolishes protective sensation, minor trauma
from ill-fitting footwear or incorrect nail care goes unnoticed, and delayed care-seeking allows a
small lesion to progress.(5)Daily inspection, appropriate footwear, hygienic nail care and prompt
consultation after minor injury are the behaviors that interrupt this sequence, and each of them
can be taught. Structured education is therefore a cornerstone of the prevention pathway re-
commended by the International Working Group on the Diabetic Foot, which has advised, across
successive guideline updates, that all people with diabetes receive instruction in foot self-care and
that those at increased risk receive integrated foot care education delivered by trained providers.
(5,6) The underlying assumption is behavioral: education raises knowledge and self-efficacy, and
these constructs in turn sustain the daily behaviors that separate neuropathy from ulceration. This
reasoning draws on social cognitive theory, which holds that knowledge alone is rarely sufficient to
change a routine behavior and that perceived self-efficacy mediates the translation of information
into action. Applied to the diabetic foot, an educational program is expected to teach the person
what to inspect, why it matters and when to seek help, and to build the confidence to perform
those actions consistently. Whether this chain actually reaches the endpoint of preventing a cli-
nical ulcer is an empirical question rather than a theoretical certainty, and it is the question the
present review set out to answer.

The evidence supporting this assumption is less settled than the guideline language sug-
gests. A Cochrane review of patient education for the prevention of diabetic foot ulceration con-
cluded that the available trials were underpowered and produced inconsistent estimates of ulcer
incidence.(7)Later syntheses reported improvements in knowledge, self-efficacy and self-care
behavior, but they relied heavily on uncontrolled before and after designs, pooled heterogeneous
instruments and rarely distinguished behavior change from hard ulcer outcomes.(8-10)A scoping
review of education programs to prevent diabetic foot ulcers and an umbrella review of foot care
educational interventions reached similar conclusions about the breadth of formats and the weak-
ness of the underlying designs.(11,12) Several of these syntheses are now aging relative to the rapid
growth of digital, mobile and community-based education interventions published in the last three
years, which have not been incorporated into a single structured synthesis.(13)The field has also
shifted in geography: recent primary studies cluster in South and Southeast Asia and in sub-Sa-
haran Africa, where the burden of ulceration and amputation is highest, so an update centered
on the current literature is more relevant to those settings than reviews built mainly on trials from
high-income countries. These gaps in currency, design coverage and geographic relevance justi-
fied a new systematic review.

The present review was undertaken to update and structure this evidence. The objective was
to synthesize the evidence on structured foot care education for the prevention of diabetic foot
ulcers and for the improvement of foot self-care in people with diabetes, with explicit attention
to the designs and settings of the underlying studies. The review addressed the following PICOS
guestion: in people with diabetes at risk of diabetic foot, do structured foot care education inter-
ventions, compared with usual care, no education or an alternative educational format, reduce the
incidence of diabetic foot ulcers or improve foot self-care?
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METHODS

Review framework and study selection

The review followed the PRISMA 2020 reporting standards.(14) Its scope encompassed edu-
cational interventions addressing foot care among individuals with diabetes mellitus, irrespective
of whether they had an active, previously healed, or no history of foot ulceration. Publications from
2018 through 2026 were considered, provided they were available in English or Spanish.

Eligible interventions involved structured instruction on foot inspection, hygiene, appropriate
footwear, nail and skin care, identification of warning signs, or timely consultation with healthcare
services. Educational activities could be administered individually or collectively by healthcare
personnel or nonprofessional educators, using printed materials, illustrations, audiovisual resour-
ces, mobile applications, or web-based platforms. Programs integrating foot care into broader
diabetes self-management education were also considered when the relevant component could
be distinguished.

The review accepted randomized controlled trials, quasi-experimental investigations with
or without control groups, and observational cohorts evaluating previous exposure to foot care
education. Comparisons included routine care, absence of educational intervention, and different
educational approaches. Outcomes comprised new or recurrent diabetic foot ulceration, foot care
knowledge, self-efficacy, and self-care practices. Protocols, editorials, narrative or systematic re-
views, conference abstracts lacking extractable findings, and investigations exclusively involving
healthcare workers, students, or caregivers were excluded.

Bibliographic retrieval

Four bibliographic resources were consulted: Scopus, PubMed, OpenAlex, and Crossref. Sco-
pus provided the principal search framework, with additional retrieval undertaken through the
other databases. The primary Scopus expression was:

TITLE-ABS-KEY(“diabetic foot” AND (education OR “self-care” OR “self-mmanagement” OR “foot
care”)) AND PUBYEAR > 2017 AND PUBYEAR < 2027

To broaden retrieval, two further combinations were applied: TITLE-ABS-KEY(“foot care edu-
cation” AND diabetes) and TITLE-ABS-KEY(“diabetic foot ulcer” AND (education OR “self-manage-
ment") AND prevention), using identical publication-year limits.

Database-specific adaptations were implemented for the remaining sources. PubMed was
searched using diabetic foot AND (education OR self-care OR self-management OR foot care) AND
(ulcer OR prevention), restricted to publications dated 2018-2026. For OpenAlex and Crossref, the
expression diabetic foot education self-care ulcer prevention was employed with corresponding
date restrictions. Searches were confined to journal articles when supported by the database in-
terface, without applying methodological design filters.

Screening and eligibility assessment

Bibliographic records were consolidated and duplicate entries identified through DOI mat-
ching and normalized titles. Screening proceeded from title and abstract assessment to exami-
nation of available full texts. Clearly irrelevant records were removed during the initial stage, with
exclusion reasons documented, while potentially eligible or uncertain records advanced to retrieval.

Of 64 records selected for full-text retrieval, 41 were unavailable through legitimate open-ac-
cess channels and were classified as not retrievable. The accessible publications underwent further
eligibility assessment, with reasons documented for subsequent exclusions.

Data collection and evidence synthesis

Information was compiled in a standardized extraction form covering authorship, publica-
tion year, geographical setting, study design, participant characteristics, sample size, educational
intervention, comparator, evaluated outcomes, and principal findings. Effect estimates, confidence
intervals, and statistical significance values were retained whenever reported.

Published abstracts and accessible full-text articles constituted the data sources. When dis-
crepancies occurred between these sections, the full-text account took precedence. Missing in-
formation was neither estimated nor imputed, and favorable outcomes were recorded only when
explicitly supported by the publication.

Assessment methods varied across the included investigations. Foot care knowledge was
predominantly evaluated through study-specific questionnaires, although instruments such as
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the Modified Diabetic Foot Care Knowledge questionnaire were also employed. Behavioral out-
comes were assessed using the Modification of Diabetic Foot Care Behavior questionnaire, the
Nottingham Assessment of Functional Foot Care, and the Diabetic Foot Self-Care Questionnaire
of the University of Malaga.

Given the differences in measurement instruments and scoring systems, quantitative pooling
was not performed. Findings were instead synthesized using the estimates reported by individual
studies, considering the direction of observed changes and their statistical significance.

RESULTS

Study selection

The searches identified 757 records, of which 94 were duplicates, leaving 663 records for title
and abstract screening (Figure 1). After screening, 599 records were excluded and 64 reports were
sought for full text retrieval. Full text could not be obtained for 41 reports because no legitimate
open access copy was available, and these were excluded as not retrievable. The remaining 23
full texts were assessed for eligibility, 5 were excluded with reasons (Table 1), and 18 studies were
included in the synthesis.

Figure 1. PRISMA 2020 flow diagram of study selection.
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poblakién distinta (cadres comunitarios) (fn = 1)
disefio distinto (revisién de alcance) (n 1)

Studies included
in review (n = 18)

Included

Note: Records were screened by title and abstract and then by full text. Full texts were retrieved only from legitimate open access sources.
Source: Prepared by the authors.

Table 1. Studies excluded at full text assessment with reasons.

Study Reason for exclusion
Multi-theory model foot care education program, 2026 Protocol without results
Diabetic foot care course, e-learning versus workshop, 2021 Population restricted to nurses
Foot care education narrative review, 2026 Narrative review, not an original study
Education and assessment of foot health status, 2024 Population restricted to community health cadres
Diabetic foot care education scoping review, 2026 Scoping review, not an original study

Note: Five reports passed title and abstract screening but were excluded after full text assessment. Source: Prepared by the authors.

https://doi.org/10.62486/p0d2026277 4


https://doi.org/10.62486/pod2026277

Pérez Ramos et al. SAP Podiatry. 2026;3:277

Characteristics of the included studies

The 18 included studies enrolled 1,531 participants across 7 countries, with fourteen of eigh-
teen conducted in South or Southeast Asia and sub-Saharan Africa (Table 2). Five studies were
randomized controlled trials,(17-21)twelve were quasi-experimental or pre-post studies,(22-33)and
one was a prospective observational cohort.(34)The interventions ranged from face-to-face group
or individual teaching to pictorial infographics, audio-visual materials, mobile applications, flipped
classroom formats, and motivational interviewing. Sample sizes varied from 9 to 336 participants,
and most studies measured knowledge or self-care behavior rather than ulcer incidence.

Table 2. Characteristics of the included studies.

q Participants Intervention versus A (T
Study (author, year, country) Design n) comparator Main finding
Joeliantina et al., 2026, Indonesia QE with 80 Comprehensive foot self-care Post-test knowledge 89.68
(22) control module versus lectures versus 77.80 (p = 0.0001)
. Face-to-face education plus Knowledge 8.3 to 1.2 and
2028, Paldsien (25 lE [pliepest 200 WhatsApp reminders practice 43.3 to 62.4 (p < 0.001)
. . Single- Pictorial infographic education Significant group, time and
sharif et al, 2025, Pakistan (17) blinded RCT 10 versus routine care interaction effects (p < 0.0001)
Suyanto et al.,, 2025, Indonesia QE with 68 Flipped classroom versus face- Behavior 42.2 to 46.4 versus
(24) control to-face education 44.2 in control (p = 0.0001)
2019, United States (25) Pilot pre-post 9 Verbal and wsugl foot care Satisfaction 4.56 (SD 0.53) of
education five
Suglo et al, 2024, Ghana (18) Feasibility RCT 50 dyads . Famllyjorlented foot care Signals fayormg intervention
intervention versus usual care on behavior and knowledge
. . Leaflet versus audio-visual Knowledge 45.5 to 69.3 (leaflet)
Raju et al., 2024, India (26) QE pre-post 60 Vidkes and 46.0 to 84.3 (video)
: Improvement in knowledge,
Sari et al.,, 2026, Indonesia (27) QE one-group 107 RS0 G T I T self-efficacy and practices (p
prevention <0.05)
Foot care education plus Knowledgelimproved,
2026, Indonesia (28) QE one-group 15 S - n P! adherence and ulcer risk
motivational interviewing
unchanged
Monthly self-foot-care program ez WjrovEnusme n
Yokota et al., 2019, Japan (19) RCT 55 dryness and horny tissue (p <
versus leaflet
0.001)
Participant-driven group . o)
Mudavath et al., 2021, India (20) RCT (interim) 125 education versus standard N2t Lgsr 44'7@ i) 19
) 3 between-group difference
information
L Observational Prior foot care education Lower amputation (p = 0.002)
Slee i el 201, Wigaie (5] cohort = versus none and infection (p = 0.003)
2023, Indonesia (29) QE one-group 55 Diabetes self—m{-magement Significant effect on foot injury
education prevention
. Audio-visual foot care Knowledge, attitude and
202z, Ingterneet (20 QE em2-geu ES education action improved (p = 0.000)
. Diabetic self foot care Knowledge and attitude
2024, Indonesia (31) QE pre-post 15 education improvedl(p=0.001)
QE with SAFE-FOOT audiovisual No significant between-group
2026, Indonesia (32) 36 application versus difference at post-test (p =
control - .
conventional education 0.650)
Bagban et al, 2026, India (21) RCT 60 Pharmacist-led education in Self-care 13.1 to 25.9 within
both arms groups (p < 0.001)
. Video-assisted behavioral Adequate knowledge 0% to
201 lie e (229 Q= [prrepest = change communication 70%

Note: RCT = randomized controlled trial; QE = quasi-experimental; SD = standard deviation; n = number of participants analyzed or
enrolled as reported by each study. Source: Prepared by the authors from the included studies.

The settings reflect the epidemiology of the condition. Eight studies were conducted in
Indonesia, four in India, two in Pakistan, and one each in Japan, the United States, Ghana and
Nigeria. The populations enrolled were generally adults with type 2 diabetes, with two exceptions:
one feasibility trial enrolled adult patient-caregiver dyads at risk of ulceration in Ghana,(18)and one
cohort enrolled patients admitted with an established foot ulcer in Nigeria.(34)The theoretical ba-
sis of the interventions was heterogeneous. Some programs were grounded in a named behavior
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change model, such as the multi-theory model, the transtheoretical model or self-efficacy theory,
whereas others used pragmatic educational formats without an explicit theoretical framework.

The delivery formats fell into three broad groups. Face-to-face programs, the most common,
included a comprehensive module delivered through lectures plus mentoring in Indonesia,(22)
a five-minute session reinforced by written material and WhatsApp reminders in Pakistan,(23)a
monthly self-foot-care program in Japan,(19)and participant-driven group education in India.(20)
A second group used print or audio-visual media, including pictorial infographics,(17)patient infor-
mation leaflets and educational videos,(26)audio-visual foot care education,(30)and video-assisted
behavioral change communication.(33)A third, smaller group used mobile or blended formats, such
as the flipped classroom,(24)a self-care audiovisual mobile application,(32)and a family-oriented
intervention tested in a feasibility trial.(18)The outcome instruments were equally varied and inclu-
ded the Modification of Diabetic Foot Care Behavior questionnaire, the Nottingham Assessment
of Functional Foot Care, the Diabetic Foot Self-Care Questionnaire of the University of Malaga, and
several study-specific questionnaires, which prevented direct pooling of effect sizes.

The comparators showed a similar spread. Twelve of the eighteen studies had no active
comparison and relied on before and after change, which is the weakest design for attributing im-
provement to education. The remaining studies compared education against usual care or a lower
intensity alternative, such as a single leaflet,(19)routine information,(17,20) face-to-face teaching,(24)
lectures aloneg,(22)or conventional education.(32)One trial randomized the topical therapy while
delivering the same education to both arms, so its contribution is limited to the pre-post change
in self-care rather than to the randomized comparison.(21)This distribution of comparators means
that most of the quantitative estimates in the literature describe change over time rather than the
additional benefit of education over an alternative, a distinction that should be kept in mind when
interpreting the reported effect sizes.

Risk of bias

Risk of bias was high or of some concern in every included study, and no study was rated at
low risk overall (Table 3).

Table 3. Risk of bias of the included studies.

Study Design Tool Overall judgment Main concern
Joeliantina et al.,, 2026(22) QE with control ROBINS-I High Non-randomized allocation
2026, Pakistan (23) QE pre-post ROBINS-I High No comparison group

Sharif et al., 2025(17) RCT RoB 2 Some concerns Single-blinded
Suyanto et al,, 2025(24) QE with control ROBINS-I High Non-randomized allocation
2019, United States (25) Pilot pre-post ROBINS-I High Very small sample, no control

Suglo et al.,, 2024(18) Feasibility RCT RoB 2 Some concerns Feasibility design

Raju et al., 2024(26) QE pre-post ROBINS-I High No comparison group

Sari et al., 2026(27) QE one-group ROBINS-I High No comparison group
2026, Indonesia (28) QE one-group ROBINS-I High Small sample, no control
Yokota et al., 2019(19) RCT RoB 2 Some concerns Small single-center trial
Mudavath et al.,, 2021(20) RCT RoB 2 Some concerns Interim analysis

Okpe et al., 2019(34) Cohort NOS Moderate Residual confounding

2023, Indonesia (29) QE one-group ROBINS-I High No comparison group

2026, Indonesia (30) QE one-group ROBINS-I High No comparison group

2024, Indonesia (31) QE pre-post ROBINS-I High Small sample, no control

2026, Indonesia (32) QE with control ROBINS-I High Non-equivalent groups
Bagban et al., 2026(21) RCT RoB 2 Some concerns E?]Lécoaﬂ%gg%ép;

2019, India (33) QE pre-post ROBINS-I High No comparison group

Note: RoB 2 = revised Cochrane risk of bias tool for randomized trials; ROBINS-I = risk of bias in non-randomized studies of interventions;
NOS = Newcastle-Ottawa Scale. Source: Prepared by the authors.
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Among the five randomized trials, four were judged at some concerns because of absence
of blinding, because they were feasibility or interim analyses, or because the educational compo-
nent was not the randomized factor, and one trial was limited by its small single-center size.(17-21)
The twelve quasi-experimental and pre-post studies were all rated at high risk of bias because
they lacked randomization and, in most cases, lacked any comparison group, which leaves their
within-group changes vulnerable to regression to the mean and to secular improvement. The single
observational cohort was rated as moderate on the Newcastle-Ottawa Scale because it adjusted
for measured confounders in a regression model but could not exclude residual confounding by
health literacy or access to care.(34)

The pattern of judgments was driven by design rather than by reporting quality. In the ran-
domized trials, the main recurring concerns were the impossibility of blinding participants to an
educational assignment and the self-reported nature of the outcome measures, both of which
affect the measurement domain. In the quasi-experimental studies, the absence of a control group
in ten of the twelve studies was the dominant issue, because within-group improvement cannot
be separated from regression to the mean, from secular trends in foot care awareness, or from the
natural history of diabetes self-management. The two quasi-experimental studies that did include
a comparison group still lacked random allocation, so baseline differences between groups could
explain part of the observed effect. No study was excluded on the basis of its risk of bias rating, and
the ratings were used instead to weight the interpretation of the findings.

Effects on foot self-care knowledge and behavior

Foot care knowledge improved in every study that measured it, and the change was statis-
tically significant in all but one comparison (Table 4). The largest absolute gain was reported for
audio-visual education, which raised the mean knowledge score from 46.0 (SD 15.2) to 84.3 (SD
9.1) among people with foot ulcers in India.(26)A face-to-face program with written material and
WhatsApp reminders increased the proportion of participants with adequate knowledge from
26.5% to 76% and the proportion with adequate practice from 21.5% to 78% in 200 adults with type
2 diabetes in Pakistan.(23)A comprehensive foot self-care module delivered by lectures plus men-
toring produced a higher post-test knowledge score than lectures alone, 89.68 versus 77.80 (p =
0.0001), in an Indonesian quasi-experimental study.(22)The randomized trials reported effects of
similar direction: a pictorial infographic intervention produced significant group and time effects
on knowledge and practice scores in a single-blinded trial,(17)and pharmacist-led structured edu-
cation raised the physical self-care subscale of the Diabetic Foot Self-Care Questionnaire from 13.1
(SD 1.7) to 25.9 (SD 1.4) within groups (p < 0.001).(21)When the interpretation was restricted to the
five randomized trials, the direction of the effect on knowledge and self-care behavior remained
unchanged, although the magnitudes could not be pooled.

Self-care behavior and self-efficacy followed the same pattern. A flipped classroom raised
diabetic wound prevention behavior from 42.2 (SD 5.1) to 46.4 (SD 5.5), and the post-test score
exceeded the control group value of 44.2 (p = 0.0001).(24)A self-foot-care educational program
delivered monthly improved foot skin condition, including dryness and horny tissue, relative to a
single leaflet in a randomized comyparison from Japan.(19)

Table 4. Direction of effects by outcome domain.

Outcome domain Studies Direction of effect Illustrative estimate
Foot care knowledge 6 Improvement Knowledge 8.3 to 11.2 (p < 0.001)(23)
Foot self-care behavior 14 Improvement Behavior 42.2 to 46.4 (p = 0.0001)(24)
Self-efficacy 5 Improvement Significant within-group change (p < 0.05)

(27)

Foot skin condition 1 Improvement Dryness and horny tissue p < 0.001(19)

New ulcer 44.7% with no between-group

Ulcer incidence or recurrence 2 No clear reduction difference (20)
. . . Lower with Amputation p = 0.002, infection p =
Amputation or infection 1 o S 0.003(34)

Note: Studies could contribute to more than one domain. Direction refers to the change reported by each study. Source: Prepared by the
authors from the included studies.
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A one-group health education intervention in Indonesia reported significant improvements
in knowledge, self-efficacy, foot care practices and perceived social support (p < 0.05),(27)and a
diabetes self-management education program reported a significant effect on the prevention of
foot injuries.(29)Two studies reported null or partial findings. Motivational interviewing combined
with foot care education improved knowledge but not adherence or ulcer risk in a small sample of
15 participants,(28)and a mobile audiovisual application improved the intervention group but did
not differ from conventional education at post-test (p = 0.650).(32)These two exceptions indicate
that gains in knowledge do not translate automatically into behavior or clinical risk. The remaining
studies reinforced the same pattern with smaller or less standardized estimates. Audio-visual edu-
cation improved knowledge, attitudes and actions in a pre-experimental sample of 30 patients,
with a normalized gain of 0.762,(30)and video-assisted behavioral change communication raised
the proportion with adequate knowledge from 0% before to 70% after teaching in 50 participants.
(33)Diabetic self foot care education improved knowledge and attitudes in a small sample of 15
patients with ulcers, with a Wilcoxon statistic significant at p = 0.001.(31) The feasibility trial in Ghana,
the only study to enroll family dyads, reported efficacy signals favoring the intervention on foot care
behavior, self-efficacy and knowledge at twelve weeks, while meeting its recruitment and retention
criteria.(18)The pilot study in the United States, with nine patients, reported a satisfaction score of
4.56 (SD 0.53) of five but was too small to estimate effects on knowledge retention.(25)Collectively
these studies support the direction of the behavioral findings, although their small samples and
absent comparison groups mean they carry less evidential weight than the randomized trials.

Effects on ulcer incidence and ulcer-related outcomes

Direct evidence on ulcer incidence was scarce. Only one randomized trial measured new
ulceration, and it found no difference between participant-driven group education and standard
information at a six-month interim analysis, when 44.7% of participants had developed a new
ulcer.(20)That trial enrolled 125 adults with diabetes and a healed foot ulcer, a population at the
highest risk of recurrence, and the authors attributed the null result to external risk factors, such
as plantar stress and external trauma, that education does not remove. The single observational
cohort provided the only comparative evidence on hard endpoints: among 336 patients admitted
with diabetic foot ulcers in Nigeria, prior foot care education was associated with a markedly higher
odds of seeking hospital treatment at the onset of injury (odds ratio 5.76, p < 0.001) and with lower
rates of lower extremity amputation (p = 0.002) and wound infection (p = 0.003), while mortality
did not differ (p = 0.445).(34)Only a quarter of that cohort had received prior foot care education,
which reflects the gap between guideline recommendations and delivery. These estimates remai-
ned directionally consistent when the cohort was considered separately from the interventional
studies, but the observational design limited causal interpretation, and the association between
education and better outcomes could reflect unmeasured differences in health literacy and access.

Sensitivity analyses

Across the scenarios examined, the main findings kept their sign. When the twelve qua-
si-experimental studies were excluded and only the five randomized trials were considered, the
improvement in knowledge and self-care behavior remained consistent, and the absence of a
demonstrated reduction in ulcer incidence was unchanged. With the alternative specification that
retained the single observational cohort as a separate source of secondary evidence, the ulcer-re-
lated findings remained limited to that one study. The results therefore attenuated, but did not
reverse, any claim that education reduces ulcer incidence, and the claim that education improves
self-care remained stable under both specifications. A third exploratory specification that separa-
ted the two studies with a comparison group from the ten single-arm studies produced the same
conclusion, since the comparative studies and the single-arm studies agreed on the direction of
the behavioral change. No specification reversed the central pattern.

DISCUSSION

The main finding of this review is that structured foot care education consistently improves
foot care knowledge, self-efficacy and self-care behavior in people with diabetes, whereas evidence
that it reduces the incidence of diabetic foot ulcers remains scarce and inconclusive. This pattern
was maintained when the analysis was restricted to the five randomized trials, which indicates that
the behavioral findings do not depend on the uncontrolled designs that dominate the literature,
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and it was unchanged when the single observational cohort was considered separately.

The improvement in knowledge and self-care behavior is consistent with earlier syntheses.
A systematic review and meta-analysis of foot care education reported pooled improvements in
knowledge, self-efficacy and behavior,(10)and an umbrella review reached the same conclusion
across educational formats.(12)A systematic review restricted to the impact of education on self-effi-
cacy and self-care likewise documented favorable changes,(9)and a synthesis of health education
programs found consistent gains in self-care practices.(35)The present review adds studies publi-
shed after those syntheses, including digital and community-based interventions, and confirms
that the behavioral effect generalizes across low and middle income settings.(11,13) A scoping re-
view of education programs to prevent diabetic foot ulcers likewise catalogued print, digital and
blended formats and noted that few studies progressed to ulcer endpoints,(11)which matches
the pattern observed here. The agreement across independent syntheses using different search
windows and inclusion rules strengthens confidence in the behavioral conclusion, even though
the underlying primary studies are individually weak. It also means that the behavioral question is
substantially answered and that the unresolved question is not whether education changes what
patients know and do, but whether those changes are sufficient to alter the clinical course of the
foot. The consistency of the direction across randomized and non-randomized designs is notable
for a field in which publication bias toward positive within-group change is plausible, although
the high risk of bias in the uncontrolled studies means the magnitude of the behavioral gain is
probably overstated.

The behavioral pathway that links education to ulcer prevention is longer than the guideline
recommendations imply, and this may explain the divergence between the behavioral and the ulcer
findings. Education is designed to raise knowledge, and knowledge is expected to raise self-efficacy,
which in turn is expected to sustain daily self-care behaviors. The present review shows that the
first two steps of this chain are reliably achieved: knowledge and self-efficacy improved in every
study that measured them. The later steps are weaker. Self-care behavior improved in fourteen
studies, and the two partial or null results show that knowledge can rise without a corresponding
change in adherence and without exceeding an alternative educational format.(28,32) The final
step, a reduction in ulceration, additionally requires that the person detect a pre-ulcerative sign
and act on it before tissue breakdown, a requirement that education alone may not satisfy. Mo-
nitoring interventions that provide an objective feedback signal, such as home skin temperature
measurement, convert education into a timed action and have shown effects on ulcer recurrence
that education alone has not replicated.(36)This distinction between teaching and feedback is the
most plausible explanation for the null ulcer result and should guide how educational programs
are designed. If the active ingredient for ulcer prevention is the prompt to act on an early change
rather than the knowledge itself, then programs that end at instruction will predictably improve
questionnaires without reducing ulcers, while programs that attach education to a scheduled check
or a monitoring device will have a better chance of reaching the clinical endpoint. The evidence
assembled here supports that reading, although the comparison has not yet been tested head to
head in a single trial.

The null finding for ulcer incidence diverges from the assumptions embedded in clinical
guidelines. The single randomized trial included here found no reduction in new ulceration with
group education,(20)a result that echoes the Cochrane review, which could not demonstrate a
reduction in ulceration from education alone.(7)A randomized trial conducted before this review
window similarly reported no reduction in ulcer recurrence with a foot care education intervention
among people at high risk.(37)By contrast, self-monitoring interventions that pair education with an
objective feedback signal, such as home skin temperature monitoring, reduced ulcer recurrence in
a landmark trial,(36)which suggests that education alone may be insufficient without a monitoring
component that converts knowledge into a timed action. The observational cohort in this review
associated prior education with lower amputation and infection,(34)a finding that is directionally
supportive but vulnerable to confounding, because people who receive education may also differ
in health literacy, socioeconomic position and access to care. The successive guideline updates
have nonetheless continued to place education at the center of prevention, moving from a ge-
neral recommendation in the 2019 guidance to a more explicit integration of education with risk
stratification in the 2023 update.(5,6) The present review does not contradict that placement, but
it clarifies that the guideline rests on behavioral evidence rather than on demonstrated reductions
in ulcer incidence, and that the recommendation is best understood as a component of a package
rather than a stand-alone intervention.

The heterogeneity of the included studies has identifiable sources. Designs ranged from
single-arm pre-post studies to randomized trials, and the risk of bias was high in the majority.
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Outcome instruments varied from the Modified Diabetic Foot Care Behavior questionnaire to
study-specific scales, which prevented pooling. The interventions also differed in dose, format and
theoretical basis, from single five-minute sessions to monthly programs sustained over several
months, and this variation was rarely described in enough detail to identify the active component.
The overrepresentation of studies from Indonesia, India and Pakistan limits direct transferability
to other health systems, although the consistency of the behavioral effect across those settings is
itself informative. Knowledge and attitude surveys in India and China show that large gaps between
knowledge and practice persist even after education,(38,39) and frailty has been associated with
lower foot self-efficacy in older adults,(40)which may explain why several interventions improved
knowledge without changing behavior or clinical risk. The high recurrence rates documented within
the first year of ulcer remission show why behavioral maintenance, and not only initial knowledge
gain, is the relevant target.(41)

The generalizability of these findings deserves a separate comment. The concentration of
studies in Indonesia, India, Pakistan and sub-Saharan Africa means the behavioral effect is best
documented in settings where structured podiatry is scarce and where community-based or di-
gital delivery may be the only scalable option.(13)In those settings, the observed gains are en-
couraging because they were achieved with low-cost formats such as infographics, leaflets and
short face-to-face sessions. At the same time, the evidence cannot be transferred mechanically to
high-income systems with different care pathways, where the marginal contribution of education
may be smaller because risk stratification and professional foot care are already embedded. The
absence of dose-response information is a further barrier: no included study compared different
intensities of education directly, so the minimum effective dose remains unknown, and the two
studies that delivered the most intensive formats, monthly education(19)and family-oriented edu-
cation,(18)were also among the most favorable, which hints at a dose gradient that future trials
should test explicitly.

The strengths and limitations of this review should be read together. The main strengths are
the explicit PRISMA 2020 methods, the use of four databases with Scopus as the primary source, a
reproducible search string, and a risk of bias assessment that separates randomized from non-ran-
domized evidence. The main limitations follow from the evidence itself. First, most studies were
uncontrolled before and after designs at high risk of bias, which weakens causal inference; the
recommendation is to prioritize randomized designs with objective endpoints. Second, only two
studies measured ulcer incidence, and full text was unavailable for 41 otherwise eligible records
because they were not open access; the recommendation is to register the review and to seek
author-provided full texts in an update. Third, screening was performed by one reviewer assisted
by artificial intelligence rather than two independent reviewers, which may have introduced sin-
gle-reviewer error; the recommmendation is to replicate the selection with a second reviewer. Four-
th, the absence of a meta-analysis prevented pooled estimation, and certainty was therefore not
formally graded; the recommendation is to standardize outcome instruments and report effect
sizes so that quantitative synthesis becomes possible. Fifth, the restriction to publications in Engli-
sh and Spanish may have excluded relevant studies published in Indonesian, Arabic or Chinese,
languages in which several of the source journals operate; the recommendation is to relax the
language restriction in a future update. Sixth, the bibliographic window of 2018 to 2026 excluded
earlier landmark trials, which were consulted only as contextual support rather than as included
evidence; the recommendation is to weigh whether an unrestricted window would materially
change the ulcer conclusion. None of these limitations changes the central observation that the
behavioral evidence is consistent while the ulcer evidence is thin.

The implications for practice follow directly from this pattern. Clinicians and educators can
expect foot care education to improve knowledge and self-care behavior, and the low-cost formats
identified here, such as infographics, leaflets, short face-to-face sessions and audio-visual materials,
are feasible to deliver in primary care and community settings. Clinicians should not, however, as-
sume that education alone prevents ulcers, particularly in people at high risk, for whom education
should be combined with risk stratification and structured monitoring of the foot according to the
current guideline framework.(5)Health systems that rely on community health workers or mobile
delivery should treat education as the entry point of a prevention pathway rather than its endpoint,
and they should link it to a mechanism for detecting and responding to early foot changes.(42)For
research, trials should report ulcer incidence and time to ulcer as primary outcomes, use validated
instruments with published scoring, describe the theoretical basis and dose of the intervention
so that effective components can be isolated, and pre-register their protocols to reduce selective
reporting. Comparative designs that vary the intensity or the addition of a monitoring component
would directly address the dose and feedback questions that this review could not resolve.(41)
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CONCLUSIONS

Structured foot care education improves foot care knowledge and self-care behavior in peo-
ple with diabetes, with a consistent effect across randomized and non-randomized studies. The
evidence that education reduces the incidence of diabetic foot ulcers remains limited to one null
randomized trial and one observational cohort, and is of low certainty. This pattern was stable across
all sensitivity analyses performed. Education should therefore be delivered as one component of a
broader prevention strategy that includes risk assessment and structured monitoring, and future
trials should measure ulcer incidence directly as the primary outcome.
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