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Abstract

Background Diabetic neuropathy is the most common microvascular complication of diabetes mellitus and a major
risk factor for diabetes-related lower-extremity complications. Diffuse neuropathy is the most frequently encountered
pattern of neurological dysfunction and presents clinically as distal symmetrical sensorimotor polyneuropathy. Due to
the increasing public health significance of diabetes mellitus and its complications, screening for diabetic peripheral
neuropathy is essential. Consequently, a review of the principles that guide screening practices, especially in resource-
limited clinical settings, is urgently needed.

Main body Numerous evidence-based assessments are used to detect diabetic peripheral neuropathy. In accord-
ance with current guideline recommendations from the American Diabetes Association, International Diabetes
Federation, International Working Group on the Diabetic Foot, and National Institute for Health and Care Excellence,
a screening algorithm for diabetic peripheral neuropathy based on multiphasic clinical assessment, stratification
according to risk of developing diabetic foot syndrome, individualized treatment, and scheduled follow-up is sug-
gested for use in resource-limited settings.

Conclusions Screening for diabetic peripheral neuropathy in resource-limited settings requires a practical and com-
prehensive approach in order to promptly identify affected individuals. The principles of screening for diabetic periph-
eral neuropathy are: multiphasic approach, risk stratification, individualized treatment, and scheduled follow-up. Regu-

instrument, Neuropad, Risk factors, Screening, Treatment

lar screening for diabetes-related foot disease using simple clinical assessments may improve patient outcomes.
Keywords Diabetes, Diabetic foot syndrome, Diabetic peripheral neuropathy, Michigan neuropathy screening

Background

An unknown disease that caused excessive production of
sweet urine was first described in historical records from
Ancient Egypt, India, and China [1, 2]. Clinical experi-
ences of numerous physicians and scientists including the
Greek physician Aretaeus of Cappadocia (second century
AD), the English anatomist and physician Thomas Wil-
lis (seventeenth century AD), and the English physician
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and physiologist Matthew Dobson (eighteenth century
AD) subsequently contributed to widespread recognition
of the disease, which is today known as diabetes mellitus
(DM) [1].

DM has three microvascular complications: neuropa-
thy, retinopathy, and nephropathy [3, 4]. Neuropathy
can occur in patients with type 1 (T1DM) or type 2 DM
(T2DM). The estimated prevalence of diabetic neuropa-
thy among youth and adults is 2.4-75.1% according to
data from cohort studies [5-7]. Diabetic neuropathy rep-
resents a clinically heterogeneous group of neurological
disorders characterized by dysfunction of the peripheral
nervous system attributed to DM after excluding other
causes [8]. According to the pattern of neurological
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deficits, diabetic peripheral neuropathy can be painful
or non-painful [9] and is classified into four types: dif-
fuse neuropathy, mononeuropathy, radiculopathy, and
other neuropathies [10]. Diffuse neuropathy is the most
commonly encountered type and 75-90% of all diabetic
peripheral neuropathy cases present with typical length-
dependent sensorimotor symptoms characteristic of
distal symmetrical polyneuropathy (DSPN) [10, 11].
Diabetic peripheral neuropathy is a major risk factor for
lower-extremity complications such as ulceration, infec-
tion, deformity, and amputation. Research on diabetic
peripheral neuropathy may help elucidate the complex
pathogenetic mechanisms involved, thereby improving
diagnosis and management [12].

Table 1 shows a chronology of important events in the
history of diabetic peripheral neuropathy. Generally, the
events can be grouped into two periods: foundation (sec-
ond century AD—nineteenth century AD) and expansion
(twentieth century AD—present).

In the foundation period, major discoveries made by
John Rollo in 1798, Charles-Jacob Marchal de Calvi in
1864, and Thomas Pryce in 1887 firmly established the
relationship between DM, peripheral nerve dysfunction,
and foot ulceration. Frederick Pavy described the signs
and symptoms of diabetic peripheral neuropathy in 1885,
while Ernst Viktor von Leyden proposed an early classi-
fication system that distinguished hyperesthetic, motor,
and ataxic forms in 1887.

The expansion period is characterized by various
advancements that are currently ongoing including:
long-term population-based research on DM and its
complications; use of objective approaches such as elec-
trophysiological testing to detect nerve dysfunction in
patients with diabetic peripheral neuropathy; refinement
of diagnostic criteria and classification systems for dia-
betic peripheral neuropathy; and widespread implemen-
tation of structured foot screening programs for early
detection of diabetic peripheral neuropathy and preven-
tion of complications.

Aims, material, and method

Neuropathy is an important risk factor for diabetes-
related lower-extremity complications, which collectively
contribute to the increasing global disability burden,
especially among adults aged 50—69 years [38, 39]. Due
to the public health implications of DM and its compli-
cations in resource-limited settings [40, 41], this narra-
tive review aims to summarize the general principles of
screening for diabetic peripheral neuropathy based on
established and emerging evidence in order to delineate a
practical approach to identifying adult patients at risk for
diabetes-related foot disease and its complications.
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Medical literature published in English between 1770
and 2023 was identified and considered for the review.
The primary search strategy involved retrieval of rele-
vant literature from health sciences databases (EMBASE,
CINAHL, Cochrane library, and PubMed) and grey liter-
ature (Google Scholar, Opengrey, Scopus, Virtual Health
Library, Web of Science Core Collection, and organiza-
tion websites) using a combination of keywords and
Boolean operators: “comprehensive foot examination”
AND “diabetic foot”; diabetes AND “microvascular com-
plications”; (“diabetic foot” OR “diabetic foot syndrome”);
(“diabetic peripheral neuropathy” OR “distal symmetri-
cal polyneuropathy”); “diabetic peripheral neuropathy”
AND guideline; epidemiology AND “diabetic peripheral
neuropathy”; (“non-painful diabetic neuropathy” OR
“painless diabetic neuropathy”); “painful diabetic neurop-
athy” AND treatment; “diabetic peripheral neuropathy”
AND “risk factors”; prevention AND “diabetic periph-
eral neuropathy”; and Screening AND “diabetic periph-
eral neuropathy” The secondary search strategy involved
citation searching in order to retrieve additional relevant
literature.

Epidemiological data, screening practices, and man-
agement strategies were extracted from the retrieved lit-
erature. Comprehensive findings were summarized and
reported qualitatively.

Findings
Epidemiology of diabetic peripheral neuropathy
Epidemiological data for diabetic peripheral neuropathy
is heterogeneous. The reasons for heterogeneity include:
large proportion of asymptomatic patients [8]; few pop-
ulation-based studies reported in the literature [42-46];
differences in the burden of neuropathy in patients with
T1DM compared to T2DM [47-49]; limited research on
painful and non-painful variants of neuropathy [9, 50,
51]; and lack of a standardized approach to screening.
The prevalence of diabetic peripheral neuropathy is
known to increase with age and is estimated to be 6-60%
among adult patients [47, 52]. Painful diabetic neuropa-
thy (PDN) is particularly common in adults and has an
estimated prevalence of 10-68% among diverse patient
cohorts [53-56]. Therefore, screening for diabetic
peripheral neuropathy is an important preventive care
practice that may lead to a substantial reduction in dis-
ease burden.

Screening for diabetic peripheral neuropathy

Principle 1: multiphasic approach

It is beyond the scope of the present article to discuss
the various methods used to detect diabetic peripheral
neuropathy. The methods have been comprehensively
reviewed in various publications [57-61].
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Table 1 Milestones in the history of diabetic peripheral neuropathy

Year Milestone References

second century AD Aretaeus of Cappadocia uses the word diabetes in his writings to describe a rare disease that causes excessive [13]
urination

1674 Thomas Willis uses the phrase, “quasi melle aut saccharo imbutam mire dulcescere”to describe the extremely [14]
sweet taste of urine from patients with diabetes and suggests that the sweetness is initially present in the blood

1776 Matthew Dobson conducts experiments that confirm the presence of sugar in urine and blood from patients [15]
with DM

1798 John Rollo provides detailed observations of symptoms consistent with dysfunction of the peripheral nervous  [16]
system in patients with DM

1815 Michel Eugene Chevreul identifies glucose in urine from patients with DM [14]

1864 Charles-Jacob Marchal de Calvi recognizes that DM causes dysfunction of the nervous system [17]

1885 Frederick William Pavy describes the signs and symptoms of diabetic peripheral neuropathy [18]

1887 Thomas Davies Pryce recognizes the relationship between peripheral nerve damage and foot ulceration in [19]
patients with DM

1887 Ernst Viktor von Leyden classifies diabetic peripheral neuropathy into three forms: hyperesthetic or neuralgic; [20]
motor or paralytic; and ataxic or pseudotabetic

1890 Jean-Martin Charcot describes the clinical features of diabetic peripheral neuropathy [21]

1936 Harold Percival Himsworth recognizes that there are two main types of DM: insulin-sensitive or insulin-insensi-  [22]
tive

1946-1947 The first community-based screening for DM is conducted in Oxford, Massachusetts [23]

1954 M. Mencer Martin demonstrates the importance of neuropathy in the pathogenesis of foot lesions in patients [24]
with DM

1956 Wilfrid George Oakley classifies foot lesions in patients with DM into four types: septic; neuropathic; ischaemic;  [25]
or combinations of septic, neuropathic, and ischaemic

1959 Sven-Erik Fagerberg recognizes that diabetic neuropathy is associated with histopathological changes in the [26]
small blood vessels of peripheral nerves

1961 Allan Watson Downie conducts research on nerve conduction velocities in patients with DM [27]

1963 I. Steiness conducts research on vibration perception threshold in patients with DM [28]

1988 A consensus panel proposes a scheme for classifying diabetic neuropathy into Class | (absence of demonstrable  [29]
signs and symptoms) and Class Il (presence of signs, symptoms, or both)

1988 Peter James Dyck proposes a system for staging the severity of diabetic neuropathy into grade 0 (no abnor- [30]
mality); grade 1a (nerve conduction abnormality); grade 1b (nerve conduction abnormality + signs); grade 2a
(nerve conduction abnormality 4+ symptoms = signs; and grade 2b (nerve conduction abnormality +moderate
weakness & symptoms)

1994 The EDIC study commences with the aim of evaluating the development and progression of diabetes complica-  [31]
tions in the DCCT cohort

1997 Peter Kynaston Thomas proposes a scheme for classifying diabetic neuropathy into hyperglycemic neuropathy;  [32]
symmetric polyneuropathy; focal and multifocal neuropathy; and mixed forms

1998 Andrew J. M. Boulton proposes a system for staging the severity of diabetic neuropathy into stage 0/1 (no clini-  [33]
cal neuropathy); stage 2 (clinical neuropathy); stage 3 (late complications of clinical neuropathy)

2005 The ADA proposes a scheme for classifying diabetic neuropathy into two types: generalized symmetric polyneu- [34]
ropathies and focal and multifocal neuropathies

2008 Jennifer Tracy and Peter Dyck propose that diabetic neuropathy be classified either by anatomic pattern: sym- [35]
metric and asymmetric or according to underlying pathophysiology: metabolic-microvascular-hypoxic; inflam-
matory immune; compression and repetitive injury; complications of diabetes; and treatment related

2010 The Toronto Diabetic Neuropathy Expert Group proposes diagnostic criteria for possible, probable, confirmed, [36]
and subclinical diabetic neuropathy

2017 The ADA proposes a comprehensive scheme for classifying diabetic neuropathy into diffuse neuropathy; mon-  [8]
oneuropathy; and radiculopathy

twenty-first century AD  Development and implementation of comprehensive diabetic foot prevention programs gains momentum [37]

around the world

ADA: American Diabetes Association, DCCT: Diabetes Control and Complications Trial, DM: Diabetes mellitus, EDIC: Epidemiology of Diabetes Interventions and

Complications
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Current screening practices are region specific, but
the position statement by the American Diabetes Asso-
ciation (ADA) and the ADA evidence-based standards of
care in diabetes guideline provide comprehensive guid-
ance [8, 62]. The ADA recommends that medical history
and comprehensive foot examination be used to screen
for diabetic peripheral neuropathy at time of diagnosis
for patients with T2DM and five years after diagnosis
for patients with T1IDM. Furthermore, patients should
be reassessed at least annually regardless of DM type
using 10-g Semmes—Weinstein monofilament evaluation
(SWME) and at least one other clinical assessment such
as vibration perception, pinprick, temperature percep-
tion, or ankle reflexes [62].

The ADA does not recommend assessment of sudomo-
tor function during clinical evaluation of diabetic periph-
eral neuropathy [62]. Instead, pinprick and temperature
sensation are recommended for assessment of small
nerve fiber function. However, sudomotor dysfunction
is a critical pathophysiological process in the pathogen-
esis of diabetes-related foot disease, especially in the
early stages [63-65]. Research suggests that evaluation
of sudomotor function helps identify individuals at risk
for foot ulceration [66, 67], but whether such evaluation
should be conducted routinely is unclear. Neuropad is an
accurate, sensitive, and cost-effective point-of-care test
that is used to evaluate sudomotor function [65, 68—71].
Since Neuropad has high sensitivity and negative pre-
dictive value for detecting small nerve fiber dysfunction
[72, 73], it may be used as an adjunct clinical test during
diabetic foot screening. However, further validation of
Neuropad is needed to support its widespread use during
foot screening.

Lack of a standardized methodology for the screening
of DM or its microvascular complications in resource-
limited settings is an unmet medical need [74]. Addition-
ally, there is no single tool that can be used to objectively
evaluate sensory, motor, and autonomic deficits associ-
ated with diabetic peripheral neuropathy [58]. Evidence
suggests that combining multiple assessments increases
sensitivity, specificity, and accuracy of detecting diabetic
peripheral neuropathy [8, 75-78]. Therefore, multipha-
sic screening—where one or more tools for assessing
the signs and symptoms of diabetic peripheral neuropa-
thy are used concurrently or sequentially—may detect a
greater proportion of deficits, thereby aiding clinical deci-
sion-making. Through the multiphasic approach, both
small and large nerve fiber function can be evaluated
using objective measures of diabetic peripheral neuropa-
thy [79]. In resource-limited settings, a practical combi-
nation of assessments could be focused medical history,
Michigan Neuropathy Screening Instrument (MNSI),
and a simple point-of-care test such as Neuropad.
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The MNSI is comprised of a questionnaire (MNSIQ)
and physical examination (MNSIE). Both components
are sensitive, specific, and easy to administer [80, 81].
MNSIQ scores >4 and MNSIE scores >2 are abnormal
and suggest diabetic peripheral neuropathy in patients
with T1DM [82] while MNSIQ >7 and MNSIE >2 are
suggestive of diabetic peripheral neuropathy in patients
with T2DM [83].

The Neuropad test involves placing a blue plaster
impregnated with anhydrous cobalt-II-chloride on the
plantar aspect of the foot and observing for a change in
color over 10—15 min [84—86]. If the plaster remains blue
or turns patchy blue/pink there is inadequate sweat pro-
duction due to sudomotor dysfunction, which indicates
increased risk for foot ulceration [84—87].

Recently, the combinations of MNSI and SUDOSCAN
[88, 89] or MNSI, Neuropad, and Vibratip have been used
to rapidly and non-invasively detect diabetic peripheral
neuropathy [90]. Overall, evidence from such studies and
current guideline recommendations support the use of
various combinations of assessments during screening
for diabetic peripheral neuropathy.

Principle 2: risk stratification
The second objective of screening is prevention of dia-
betic foot syndrome (DFS), which is a complication of
diabetic peripheral neuropathy associated with high rates
of hospitalization and non-traumatic lower-extremity
amputation [91, 92]. DES is a pathological condition
characterized by ulceration, infection, or deformity of
the foot due to diabetes-related neurovascular dys-
function. Over 80% of lower-extremity amputations in
patients with DM are preceded by foot ulceration [93,
94]. Four pathophysiological processes are implicated in
diabetic foot ulceration (DFU): loss of protective sensa-
tion (LOPS) secondary to DSPN, ischemia secondary to
peripheral arterial disease (PAD), anhidrosis and arte-
riovenous shunting secondary to peripheral autonomic
neuropathy, and repetitive trauma [91]. The lifetime risk
of developing DFU is between 19 and 34% [95, 96]. Rates
of ulcer recurrence after healing are estimated to be 40%
within one year, 60% within three years, and 65% within
five years [95]. The corresponding one-, three-, and five-
year survival rates associated with DFU are 86.9%, 66.9%,
and 50.9%, respectively [97]. The highest risk of mortal-
ity related to DFU is reported for patients with end-stage
renal disease (ESRD), amputation, chronic kidney dis-
ease, PAD, older age, or a history of cardiovascular dis-
ease [97]. Despite the public health significance of DEFS,
very little is known about its true burden in resource-lim-
ited settings [98, 99].

Based on current guidelines, there are several criteria
for stratifying patients according to their clinical risk for
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DEFS and amputation [100-103]. The criteria are summa-
rized below.

The International Diabetes Federation (IDF) stratifies
patients into four groups:

+ Low risk—normal plantar sensation

+ Moderate risk—presence of LOPS

+ High risk—presence of LOPS = PAD

+ Very high risk—history of ulceration, amputation, or
neuropathic fracture

The International Working Group on the Diabetic Foot
(IWGDF) stratifies patients into four categories:

+ Very low risk—absence of LOPS or PAD

+ Low risk— presence of LOPS or PAD

+ Moderate risk— presence of LOPS+PAD; or
LOPS + deformity; or PAD + deformity

+ High risk—presence of LOPS or PAD + one or more
of the following: previous foot ulceration; or lower-
extremity amputation (major or minor); or ESRD

The ADA stratifies patients into five categories:

+ Very low risk—absence of LOPS and PAD

+ Low risk—presence of LOPS % deformity

+ Moderate risk—presence of PAD=+LOPS; dimin-
ished dorsalis pedis or posterior tibial pulse; presence
of swelling or edema

+ High risk—presence of DM with previous history of
ulceration or lower-extremity amputation; chronic
venous insufficiency

« Urgent—active foot pathology: open wound or ulcer-
ative area=signs of infection; new neuropathic pain
or pain at rest; signs of active Charcot deformity; vas-
cular compromise

The National Institute for Health and Care Excellence
(NICE) stratifies patients into four groups:

« Low risk—presence of callus alone

+ Moderate risk—presence of deformity; or neuropa-
thy; or PAD

+ High risk—previous ulceration; or previous amputa-
tion; or on renal replacement therapy; or neuropa-
thy+PAD; or neuropathy+ callus & deformity; or
PAD + callus & deformity

« Active diabetic foot—presence of ulceration; or foot
infection; or chronic limb-threatening ischaemia; or
gangrene; or suspicion of acute Charcot arthropathy

Patients at increased risk for DFS and lower-extrem-
ity amputation are recommended to undergo SWME,
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despite concerns about diagnostic accuracy of SWME
during screening for diabetes-related foot disease [104—
107] and questions about the number of sites on the
foot that must be assessed [106, 107]. In settings where
SWME cannot be conducted, the Ipswich Touch Test
(IpTT) is a potential substitute assessment that may
be used to evaluate LOPS [108-110]. However, since
no clinical guidelines currently recommend IpTT for
risk stratification, more studies are needed to evaluate
whether it is an appropriate substitute for SWME.

A recently developed semi-quantitative scoring sys-
tem stratifies patients according to their risk for devel-
oping DFU based on minor criteria (foot or nail fungal
infection; ill-fitting socks and footwear; lack of visual or
cognitive ability for selfcare; glycated hemoglobin >9%;
diabetes duration >10 years; and male sex), moderate
criteria (slight polyneuropathy; pronounced foot deform-
ity; pronounced hyperkeratosis; PAD; and renal insuf-
ficiency or dialysis), and major criteria (pronounced
polyneuropathy; history of foot ulcer; and history of non-
traumatic amputation) [111]. Validation of this new risk
assessment system in diverse patients at risk for DFS is
needed to determine how to incorporate the system into
future screening practices.

Principle 3: individualized treatment and scheduled follow-up
Management of diabetic peripheral neuropathy remains
a challenge for health care providers because none of the
currently available treatments effectively target underly-
ing pathogenesis [112]. Furthermore, diabetic peripheral
neuropathy is a progressive disorder that can cause irre-
versible nerve damage [113, 114]. Thus, individualized
treatment and scheduled follow-up are interdependent.
The main objectives of treatment are intensive glycemic
control and management of neuropathic pain alongside
one or all of the following: diabetes self-management
education and support; lifestyle optimization; adequate
foot care and proper or therapeutic footwear; and mul-
tifactorial control of cardiovascular risk factors [112,
115-117].

PDN is particularly difficult to manage and current
treatment options include pharmacologic and non-phar-
macologic interventions [117, 118]. Four classes of oral
pharmacologic interventions are recommended for treat-
ment: gabapentinoids (gabapentin, mirogabalin, and pre-
gabalin); serotonin-norepinephrine reuptake inhibitors
(desvenlafaxine, duloxetine, and venlafaxine); tricyclic
antidepressants (amitriptyline, imipramine, and nortrip-
tyline); and sodium channel blockers (carbamazepine,
lacosamide, lamotrigine, oxcarbazepine, and valproic
acid) [118]. Topical treatment with capsaicin may be con-
sidered in patients with contraindications to oral pharma-
cotherapy or a preference for topical pain management
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[118]. Due to their adverse events profile and high abuse
potential, serotonin-norepinephrine reuptake inhibitors/
opioid dual mechanism agents (tapentadol and trama-
dol) are currently not recommended for treating PDN
[118]. Unfortunately, pharmacologic intervention seldom
achieves complete resolution of neuropathic pain due
to limited efficacy, dose-limiting adverse events, or both
[119-121]. Therefore, a standardized approach to com-
bining pharmacotherapies is an unmet medical need and
remains an area of intense study [122-124].

Spinal cord stimulation is an emerging therapeutic
adjunct for the management of PDN [125]. This type of
non-pharmacologic intervention—referred to as neuro-
modulation—effectively relieves pain, improves neuro-
logical function, and enhances quality of life [126, 127].
High-quality evidence supports the use of either invasive
or non-invasive neuromodulation for the treatment of
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patients with PDN that is refractory to pharmacologic
intervention [128, 129].

Finally, health care providers should remember that
patients with asymmetrical distribution of clinical signs
and symptoms or an unclear diagnosis require prompt
referral to a neurologist for confirmatory electrophysi-
ological testing [8].

Integrated approach to screening for diabetes-related foot
disease
Figure 1 shows a comprehensive algorithm that integrates
the general principles of screening for diabetic peripheral
neuropathy. This algorithm may assist clinical decision-
making in resource-limited settings and contribute to
standardization of preventive foot screening practices.

In Sheffield, United Kingdom, a one-stop microvas-
cular complication screening clinic has used a simi-
lar algorithm/flow chart to screen patients for diabetic

Adult (20-79 years) with diabetes mellitus

T1DM

T2DM

<5 years after diabetes diagnosis [

25 years after diabetes diagnosis ‘

At diagnosis ‘ ‘ After diagnosis ‘

Patient and/or Provider
‘want to initiate screening

+ Education on preventive foot care
and proper footwear

Previously screened
for DSPN

Never screened
for DSPN

Previously screened
for

Never screened
for DSPN

+ Optimize glycemic control
+ Manage risk factors
+ Consider waiting until 5 year

threshold then initiate screening —
[ psPNlikely ] [

DSPN unlikely

[ DsPN unlikely ]

DSPN likely |

* Confirm
* Stratify
* Treat

+ Education

- Continue annual screening

« Glycemic control
+ Manage risk factors

+ Continue annual screening
+ Education

« Glycemic control

« Manage risk factors

« Confirm
« Stratify
« Treat

Confirm diagnosis and Stratify according to risk for DFS and amputation

DSPN likely

(V)

Multiphasic screening for DSPN

DSPN unlikely

+ Education on preventive foot care and proper footwear
+ Optimize glycemic control
+ Manage risk factors

Active diabetic foot

« Urgent referral
« Individualized multidisciplin
« Individualized review

Low risk Moderate risk High risk

« Treat « Treat « Treat
« Review annually . Review every 3 - 6 months . Review every 1 - 3 months

Fig. 1 Proposed screening algorithm for diabetic peripheral neuropathy. Screening for diabetic peripheral neuropathy involves multiphasic clinical
assessment, stratification according to risk for diabetic foot syndrome and amputation, and individualized treatment and scheduled follow-up. DFS:
diabetic foot syndrome; DSPN: distal symmetrical polyneuropathy; T1DM: type 1 diabetes mellitus; T2DM: type 2 diabetes mellitus
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peripheral neuropathy as part of its comprehensive
diabetes-related foot, eye, and renal disease assessment
[130]. This shift towards integrated screening programs is
a potentially transformative development because health
care providers may be able to detect individuals at risk or
those already affected more efficiently and utilize avail-
able healthcare resources more effectively [130-132].
Evidence from available studies suggests that concur-
rent screening for one or more diabetes-related com-
plications is well-received by patients and health care
providers and may be more convenient than attend-
ing separate screening sessions [133, 134]. The current
limitations of clinical guidelines and unique challenges
affecting diverse clinical settings must be overcome in
order to optimize preventive foot screening practices and
facilitate implementation of concurrent screening strate-
gies for microvascular complications of DM [135-137].

Conclusions

In conclusion, diabetic peripheral neuropathy repre-
sents a clinically heterogeneous group of neurological
disorders that are classified according to the pattern of
neurological dysfunction. Diabetic peripheral neuropa-
thy is highly prevalent and associated with substantial
morbidity and mortality. Regular screening for diabe-
tes-related foot disease using simple assessments may
improve patient outcomes. Multiphasic clinical assess-
ment for diabetic peripheral neuropathy, risk stratifica-
tion, individualized treatment, and scheduled follow-up
of patients is a practical approach to preventive foot care
in resource-limited settings.

Areas of ongoing research that are expected to have
a positive impact on future screening practice include:
identification of a single tool that accurately detects sen-
sory, motor, and autonomic nerve dysfunction in diabetic
peripheral neuropathy; elucidation of the prevalence of
diabetic peripheral neuropathy in diverse patient popu-
lations; validation of recently proposed systems for risk
stratifying patients with diabetes-related foot disease;
and discovery of novel pharmacologic and non-pharma-
cologic treatments for diabetic peripheral neuropathy.
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