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Abstract

Peripheral neuropathy (PN) often remains undiagnosed (�80%). Earlier diagnosis of

PN may reduce morbidity and enable earlier risk factor reduction to limit disease pro-

gression. Diabetic peripheral neuropathy (DPN) is the most common PN and the 10 g

monofilament is endorsed as an inexpensive and easily performed test for DPN.

However, it only detects patients with advanced neuropathy at high risk of foot

ulceration. There are many validated questionnaires to diagnose PN, but they can be

time-consuming and have complex scoring systems. Primary care physicians (PCPs)

have busy clinics and lack access to a readily available screening method to diagnose

PN. They would prefer a short, simple, and accurate tool to screen for PN. Involving

the patient in the screening process would not only reduce the time a physician

requires to make a diagnosis but would also empower the patient. Following an

expert meeting of diabetologists and neurologists from the Middle East, South East

Asia and Latin America, a consensus was formulated to help improve the diagnosis of

PN in primary care using a simple tool for patients to screen themselves for PN fol-

lowed by a consultation with the physician to confirm the diagnosis.
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1 | INTRODUCTION

Peripheral neuropathy (PN) has a heterogeneous etiology and

clinical presentation and often remains undiagnosed or may be

misdiagnosed for other painful conditions.1,2 Indeed, neuropathic

pain (NeP) is associated with three times higher healthcare

expenditure,3 due to anxiety, depression, and sleep disturbance.4

The patient is often unaware of a loss of sensation5 and will only

present to the physician with advanced disease leading to falls

and foot ulceration.6
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The International association for the study of pain (IASP) defines

NeP as “Pain initiated or caused by a primary lesion or dysfunction in

the peripheral or central nervous system”.7 Pain, including NeP is one

of the most common reasons for primary care physician (PCP) visits,

and impaired sensation is one of the five most frequent reasons for

consultation with a neurologist.8 The prevalence of PN in the general

population is substantial and ranges from 2.4% to 8%.9 PN has multi-

ple etiologies and whilst the commonest cause is diabetes10 it also

develops in patients with vitamin B12 deficiency,
11 pre-diabetes12 and

metabolic syndrome13 and there is an increasing body of evidence

implicating obesity14 and vitamin D deficiency,15 especially in the

development of painful diabetic neuropathy.

The primary goal of screening is to identify early sub-clinical dis-

ease within a recognizable latent or early stage of a disease with a test

that can be easily administered and is acceptable to a broad popula-

tion. Diabetic peripheral neuropathy (DPN) is highly prevalent affect-

ing 20%–90% of patients with diabetes16,17 and timely treatment of

risk factors18,19 can limit disease progression.20,21 Screening for DPN

has relied primarily on identifying loss of sensation to the 10-g mono-

filament and assessment of touch/vibration and ankle reflexes.22–25

However, these tests identify large fiber abnormalities which miss the

majority of people with early diabetic neuropathy,26,27 especially

those with NeP, mediated by small fiber abnormalities. These screen-

ing techniques are not fit for purpose as they detect advanced

neuropathy.28

PN is a common neurological condition encountered by family

physicians, characterized by numbness, pain or burning sensation in

the feet.29 The diagnosis of PN requires a comprehensive history,

neurological examination, and relevant laboratory testing.29–31

Despite extensive investigations �20% will be diagnosed with idio-

pathic PN.32 Genetic testing targeting peripheral ion channel and tran-

sient receptor potential (TRP) genes has recently shown promise in

the evaluation of painful neuropathies,33–35 but is not widely

available. There are limited rapid and objective measures of early neu-

rodegeneration36,37 and DPN may be undiagnosed in 35%–99.8% of

patients in Saudi Arabia,18,22 Qatar,18,19,38 Kuwait,18 Germany,39

United Kingdom,40 USA,41,42 Japan,43 Malaysia,44 Hong Kong,

Philippines, Taiwan and Thailand45 (Figure 1).

1.1 | The gap

A lack of awareness of the symptoms among patients may lead to an

�5 year delay in the diagnosis and treatment of PN.46 Patients tend

to only report symptoms that have a substantial impact on their daily

activities, work, mobility, and sleep with milder neuropathic symptoms

being perceived as a normal sign of aging or they simply do not com-

plain about pain, as it may be seen as a sign of weakness in some cul-

tures. Physicians do not proactively ask patients for symptoms of PN

as they prioritize other complications of diabetes, for example, reti-

nopathy, nephropathy, and cardiovascular disease, which are of

course highly prevalent and a cause of significant morbidity and mor-

tality.47 Even if patients complain of neuropathic symptoms, there are

no readily available diagnostic tools in the clinic.19,48 Indeed, neuropa-

thy screening is underutilized in primary care,42 ranging from 12% to

65% and both patients and physicians lack awareness of painful DPN

(pDPN).45 PCPs, especially have busy clinics and they perceive the

diagnosis of PN as time-consuming and complex, with limited benefit

of treatment.16

1.2 | Questionnaires for PN

Whilst there are many validated questionnaires for diagnosing PN,

they have limited diagnostic accuracy, require considerable time to

complete49 and have complex and variable scoring systems

F IGURE 1 Percentage of
undiagnosed diabetic peripheral
neuropathy (DPN) globally.
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(Table 1).50 Because questionnaires are subjective, they can generate

a wide range of prevalence for PN51 (Figure 2A–F) and they lack

agreement on sensitivity and specificity (Figure 3). Questionnaire

accessibility and language barriers are additional challenges faced by

the PCP.

The MNSI questionnaire is widely used in clinical trials,52 but it is

a lengthy tool validated only for DPN52 and has a highly variable sen-

sitivity and specificity.53 The NTSS-6 questionnaire has only been vali-

dated for DPN54 with limited validation of the translated versions and

is subject to considerable misunderstanding when self-administered.

The SF-NPQ has relatively poor and highly variable sensitivity and

specificity. Whilst, LANSS has high sensitivity, it is time-consuming

(20–30 min to complete) which is not feasible in a busy primary care

clinic. The DN4 questionnaire has been more widely used but is sub-

ject to misunderstanding when self-administered. Validated question-

naires assessing the impact of PN on quality of life such as

NeuroQoL55 and Norfolk QOL-DN56 have proven to be useful, but

are time-consuming and not readily available in multiple languages.

TABLE 1 Summary of scoring systems for peripheral neuropathy/neuropathic pain questionnaires.

Tool Scoring system

NTSS-673,74 A 6-item questionnaire for DPN.

Scoring is based on a combined value of frequency and severity of symptoms:

• 1 = mild and occasional (1/3 of the time)

• 1.33 = mild and often (1/3 to 2/3 of the time)

• 1.66 = mild and almost continuous (2/3 of the time)

The increment of thirds repeats with moderate symptoms at 2, 2.33, 2.66 and severe symptoms at 3, 3.33, 3.66.

NTSS-6-6A (self-

administered)75
Scoring is based on the frequency and intensity of six DPN symptoms: numbness, allodynia, pricking and three types of

pain: aching, burning, and sharp. Scores are classified based on:

• 0 = None

• Mild >0 to ≤3.33

• Moderate >3.33 and ≤7.64

• Severe >7.64

SF-MPQ-276 A 22-item questionnaire to assess the quality of painful symptoms and a score based on a 0–10 rating scale.

DN4 and LANSS64,77,78 The DN4 is a 10-item questionnaire, where the first 7 items are related to pain characteristics and the remaining 3 items

are related to neurological examination with a score of 1 to each answer of “yes: and 0 for “no”.
A score of ≥4 indicates neuropathic pain.

The LANSS pain scale is a 7-item questionnaire, where the first 5 questions refer to symptoms and type of pain and the

last 2 questions are based on sensory testing of the painful area to assess allodynia and pinprick threshold.

Scoring is based on a binary response and positive responses are scored as 1,2,3, or 5 based on the item and negative

items are scored as 0.

The maximum score is 24, and a cut-off score of ≥12 indicates neuropathic pain.

NeuroQol79 The NeuroQoL is a 27-item questionnaire, divided into 6 subscales to assess painful symptoms and paresthesia; loss of

sensation on the feet; unsteadiness while standing or walking; limitations to daily activities; physical/emotional

dependance; and emotional distress. It also includes 2 separate questions to assess the overall impact of neuropathy on

QoL.

The score is based on a Likert scale of 1–5 for each question, where 1 = never and 5 = all the time.

NDS80,81 NDS requires examination of vibration sensation (128 Hz tuning fork), temperature sensation, pinprick and ankle reflexes

in both feet and is scored as:

• Vibration sensation: 0 = present, 1 = reduced /absent

• Temperature sensation: 0 = present, 1 = reduced /absent

• Pin-prick sensation: 0 = present, 1 = reduced /absent

• Ankle reflex: 0 = present, 1 = reduced /absent

The NDS scoring system ranges from 0 to 10 and the severity of neuropathy can be graded as follows: mild,3–5

moderate,6–8 and severe.9,10

MNSI81 This is a 15-item questionnaire with a foot examination section. The questionnaire assesses positive (pain, temperature,

sensation, tingling) and negative sensory symptoms (numbness), cramps, muscle weakness, foot ulcers/cracks and

amputation.

Neuropathy is based on a score of ≥7 for the first section and ≥2 for the MNSI examination.

MNSI examination is scored as:

• Appearance of feet: 0 = normal, 1 = abnormal

• Ulceration: 0 = normal, 1 = abnormal

• Ankle reflexes: 0 = present, 0.5 = present with reinforcement, 1 = absent

• Vibration perception: 0 = present, 0.5 = reduced, 1 = absent

Abbreviations: DN4, Douleur Neuropathique 4; LANSS, Leeds assessment of neuropathic symptoms and signs; MNSI, Michigan neuropathy screening

instrument; NDS, neuropathy disability score; NeuroQol, neuropathy specific quality of life; NTSS, neuropathy total symptom score-6; SF-MPQ-2, short-

form McGill Pain Questionnaire.

30 GAD ET AL.
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1.3 | Bridging the gap

Physicians favor the use of objective measures to diagnose and quan-

tify the severity of disease. This is a challenge in the area of PN as

objective tools are not widely accessible in primary care. Whilst objec-

tive measures of small fiber damage such as corneal nerve or intraepi-

dermal nerve fiber loss can identify patients with painful diabetic

neuropathy57–59 and idiopathic small fiber neuropathy2 they are not

widely available. Patient self-report instruments are critical for raising

patient awareness60 and can identify other conditions, for example,

rheumatological disease, leading to an earlier consultation with the

healthcare provider.61 Proactive self-screening may therefore help to

diagnose early PN.62

Self-screening and diagnosis including the use of artificial intelli-

gence platforms have recently gained in popularity, especially to

address a lack of access to healthcare services.63 PCPs would prefer a

short, simple, and accurate tool to screen for pDPN.64 Important con-

siderations when developing self-administered tools for patients are

the time and the level of literacy required to complete the

questionnaire. Thus, tools longer than 15 questions with a complex

scoring system would be unacceptable in primary care.65

Following a meeting of diabetologists and neurologists from the

Middle East, South East Asia, and Latin America a consensus was for-

mulated to help improve the diagnosis of PN:

• “Community awareness” is critical in raising awareness and increas-

ing understanding of the importance of nerve health and potential

risk factors for PN among the general population.

• “Group education” may improve patients' knowledge, health

behavior, and quality of life. Group education has been shown to

be effective in improving HbA1c, BMI, and lipids.66 Additionally,

physicians spent less time seeing the 9–10 patients/group rather

than individually and patients had a chance to interact longer with

healthcare providers.67

• “Physician education” regarding when and how to treat and when

to refer to a neurologist or pain specialist is needed.

• “TeleNeuropathy screening” Teleophthalmology screening in an

urban primary care setting showed a high level of satisfaction and

enabled patient education.68 Telemedicine has become very popu-

lar since the COVID-19 pandemic and is well-accepted by patients,

providing access to physicians for patients, especially in rural and

geographically isolated areas.69 Implementing a similar approach

with PN screening utilizing telemedicine services could help to

identify those who need further investigations and referrals.

• “Implementing dual screening programs” Implementing a national

screening program for PN like the English NHS Diabetic Eye

Screening Program (DESP)70 would enable earlier identification of

undiagnosed PN. The NHS DESP reduced the prevalence of blind-

ness in England by screening 82.8% of people with diabetes and

F IGURE 2 Prevalence of diabetic peripheral neuropathy (DPN) using different screening tools in different geographical areas.

F IGURE 3 Varying sensitivity and specificity of different
neuropathic pain questionnaires.
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F IGURE 4 Patient-led questionnaire-screening for peripheral neuropathy (PN).

32 GAD ET AL.
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urgently referring people with proliferative DR and pre-

proliferative DR to ophthalmology clinics for timely intravitreal

VEGF and or surgery70 as well as improvement of glycemia and

blood pressure.71 PN screening alongside DR screening in an

optometry setting is feasible to identify both DPN and DR at the

same time. In a community optometry setting in Manchester, 95%

of patients underwent corneal confocal microscopy (CCM) to

assess DPN, alongside DR screening.72

F IGURE 5 Physician-led questionnaire-confirmation of peripheral neuropathy (PN) diagnosis.

GAD ET AL. 33
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• “Shift the focus of control” by providing a simple self-

administered screening tool to make a presumptive risk assess-

ment based on the symptoms of PN to alert the physician to

undertake a neurological examination and further investigations

and if appropriate referral to secondary care to diagnose PN and

its etiology.

1.4 | Patient-led questionnaire– screening for PN
(Figure 4)

• A 5-item questionnaire was developed for patients to complete.

• Question 1 consists of 5 typical symptoms of PN in the feet and

hands. Pain is not listed among these symptoms as patients are

often not able to differentiate various types of pain. Only typical

symptoms such as tingling, numbness, and burning are listed with

one additional option of “weird or unusual sensation” as patients

may not always be able to describe their symptoms.

• Question 2 provides a scale to rate the severity of symptoms from

1 to 10, to enable monitoring of the severity of pain and effect of

therapy.

If the patient answers YES to one of the first questions (one symp-

tom) they proceed to question three otherwise, they can stop.

• Question 3 provides an option to localize the symptoms on a body

cartoon.

• Question 4 identifies if the patients' symptoms get worse at night.

This is a critical question, as worsening at night is typical for PN, as

opposed to mechanical pain which worsens when patients get out

of bed and move.

• Question 5 provides a list of the main risk factors for PN.

The patient will share the results of the questionnaire with their

physician who will derive a score to make a quick decision regarding

the need for further evaluation and management. If two symptoms,

getting worse at night and one risk factor have been selected to

achieve a score of 4 points, the likelihood for PN is high. The same for

2 risk factors and 2 symptoms, and so forth.

1.5 | Physician-led questionnaire–confirmation of
PN diagnosis (Figure 5)

• The physician section is a 2-item assessment of sensation to pin-

prick and a cotton wool/brush test on precise locations on the foot

where 1 = no sensation, 2 = reduced sensation, 3 = full sensation.

A score ≤2 for each sensory test should prompt referral to a

specialist.

This tool empowers patients to self-refer to their PCP for fur-

ther assessment of PN. Validation of this tool against established

diagnostic questionnaires including DN4 is being undertaken

in 2024.

2 | CONCLUSION

PN is markedly underdiagnosed or misdiagnosed across the world,

especially in resource-constrained healthcare settings. Healthcare pro-

viders are overburdened, addressing multiple comorbidities in a short

consultation time, especially in patients with diabetes. There are no

simple readily available rapid objective tests that can be deployed,

especially in primary care. Whilst a number of questionnaires have

been validated for the diagnosis of PN, most are time-consuming and

have limited sensitivity and specificity. A consensus was formulated

amongst experts in diabetes and neurology from the Middle East,

South East Asia, and Latin America that identified and bridged the gap

for improving the diagnosis of PN in a primary care setting. A quick

questionnaire-based tool initiated by the patient and completed by

the physician is proposed to screen for PN.
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