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ABSTRACT

Diabetic patients have 25% lifetime risk of developing foot ulceration. More than half of these 
ulcers may eventually become infected, which greatly increases the likelihood of subsequent 
amputations. Although a multidisciplinary approach is the standard management for treating 
diabetic foot ulcers (DFUs), screening of diabetic foot ulcers is an integral part of that process. 
This review highlights the importance of the Inow’s 60 seconds screening tool but at the same 
time highlights serious gaps in the screening tool which is supposed to be a comprehensive 
screening tool for use in diabetic patients. The authors have addressed these gaps in a construc-
tive and scientific way thereby solidifying the screening tool further in order to capture all the 
features and complications of the diabetic foot.

KEY WORDS: Diabetic foot; Screening tool; Diabetes. 

ABBREVIATIONS: DFUs: Diabetic Foot Ulcers; IWGDF: International Working Group on Dia-
betic Foot; ABI: Ankle-Brachial Index.

INTRODUCTION

We read with interest the Inlow’s 60 second foot exam for people with diabetes.1 Comprehen-
sive and easy to apply wound screening tools are a vital pre-requisite in formulating a man-
agement plan to achieve optimal wound healing and patient well-being. The authors of the 60 
second foot exam for people with diabetes made a considerable effort in devising a simple and 
practical screening tool for health care professionals worldwide. Since 2004, the 60 seconds-
diabetic foot screen remained unscrutinized and therefore remained unchanged. Although com-
prehensive history is a vital element of risk assessment, clinicians cannot fully assess patients 
with diabetes for risk factors for foot ulceration based on history alone; a comprehensive foot 
exam remains the essential element of this process. Essential elements of the history include 
previous foot ulceration and or amputation, Charcot foot, angioplasty, cigarette smoking (num-
ber of packets per year), electrical sensation, rest pain, claudication, history of microvascular 
and macrovascular complications neuropathic or peripheral vascular symptoms,2,3 retinopathy, 
or chronic renal impairment renal replacement therapy.

 A comprehensive examination of the feet and footwear in a well- lit clinic should rou-
tinely be done after the patient has taken off his shoes and socks. Although improper footwear 
is a common contributory element in the development of foot ulceration4,5 most health care 
professionals do not pay attention to them, the footwear must be examined at every visit and 
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also the patient usually comes to the clinic with a different foot-
wear to the one(s) he or she is used to. So the health care profes-
sional must ask about home worn foot wear as well as outdoor 
foot wear. Both the health care professional and the patient must 
ask the question “Are these footwear adequate for these feet?”, 
since improper footwear will result in friction, erythematic, blis-
ter, corn and callus formation and ultimately ulceration. The dis-
cipline of wound care and wound assessment are continuously 
evolving. However, few attempts have been carried out to re-
validate screening tools6-9 and advanced wound products wound 
products.10,11

Dermatological Problems in People with Diabetes

Skin disorders occur in 79.2% of people with diabetes.12 A recent 
study of 750 patients with diabetes showed that the most preva-
lent skin conditions were coetaneous infections (47.5%), xerosis 
(26.4%), and inflammatory skin diseases (20.7%).12 The major-
ity of patients will eventually develop skin complications due to 
the long-term consequences of diabetes on the microcirculation 
and on skin collagen. Autoimmune-related cutaneous lesions are 
more prevalent in patients with type 1 diabetes whereas cutane-
ous infections are more common in type 2 diabetes.13

 Skin manifestations of diabetes can be divided into 
those related to insulin resistance, type 1 diabetes and type 2 
diabetes.

 Skin conditions related to insulin resistance include, 
acanthosis nigricans, acrochordrons, diabetic dermopathy, erup-
tive xanthoma, rubeosis facei and epidermal necrolysis/Ste-
vens-Johnson syndrome. Some of the most common cutaneous 
manifestations in patients with type 1 DM include, periungual 
telangiectasia, necrobiosis lipoidica, bullosis diabeticorum, vit-
iligo and lichen ruberplanus.

 On the other hand patients with type 2 diabetes melli-
tus (T2DM) complain of the following problems yellow nails or 
onychomycosis, diabetic thick skin presenting as asymptomatic 
thick skin involving the fingers and hands ranging from pebbling 
over the knuckles to diabetic hand syndrome. The skin of the 
neck and back may also be involved leading to diabetic scler-
edema, with “peaud’orange” appearance and reduced sensitivity 
to touch and pain in the affected areas.13 Other skin conditions 
linked to T2DM include diabetic dermopathy, acquired perforat-
ing dermatosis. Cutaneous infections associated with diabetes 
include, candidiasis, dermatophytosis, and bacterial infections. 

Diabetic Foot (Epidemiology and Etiopathogenesis)

It is well established that a number of contributory elements 
working in a synergistic fashion eventually result in the final 
pathway to foot ulceration among patients with diabetes. The 
commonest element is peripheral neuropathy, external trauma, 
foot deformity, peripheral vascular disease, peripheral oedema14 
and improper foot care practices. This makes it vital to have a 
comprehensive annual screening of patients with diabetes espe-

cially the foot and to screen them more often if they have high 
risk for foot ulcerations. Patients at high risk of foot complica-
tions including those peripheral neuropathy, long standing dia-
betes, smokers, improper foot wear, previous history of ulcer-
ation and amputations.

Screening Tools for Diabetic Foot 

High-risk foot identification is a vital component of comprehen-
sive diabetes care. Furthermore, risk classification allows timely 
and precise follow-up for different levels of risk.15 According 
to the International Working Group on Diabetic Foot (IWGDF) 
patients with a low risk should be screened in a year or sooner if 
a foot problem arises whereas patients who have loss of protec-
tive sensation can be seen more frequently i.e. every three to six 
months.4 Those who have previous ulceration, and or amputa-
tion and or evidence of peripheral vascular disease must be seen 
every month. Many practical tools to screen for diabetic foot 
problems exist including those for peripheral neuropathy such 
as the 10 gram monofilament, neurothesiometer, the 128 KHZ 
tuning fork, etc. Peripheral vascular disease can be assessed by 
palpation of the dorsalis pedis pulse and tibialis posterior and 
the use of hand held doppler and measuring the ankle-brachial 
index (ABI).

 Several elements are essential to ensure a valid and op-
timal screening test including simplicity, quick to conduct, have 
high inter and intra-observer reliability, validity, and generaliz-
ability. In their assessment of the 60 seconds Inlow’s diabetic 
foot screen Murphy et al16 concluded that the tool demonstrates 
excellent interrater and intrarater reliability. However, these 
results have to be considered with caution since the numbers 
which were tested were only 69 and the sample was a convenient 
sample, therefore bias cannot be ruled out.

 However, there are few shortcomings that need to be 
examined when utilizing the Inlow’s screening tool in daily 
practice and these include: under the skin section the authors 
included only.

 

 Firstly, the combination of (dry, fungus and light cal-
lus) cannot be justified (placed together) since they are three 
separate conditions with different etiologies which can co-exist 
together or be on their own, so the numbering has to be modi-
fied. Additionally, patient with long standing diabetes may suf-
fer from autonomic neuropathy leading to dysfunctional sweat 
glands thereby leading to cracked/fissured skin which is also had 
been omitted from the screening tool.

 Secondly, there is no mention of the following condi-

Skin
0=intact and healthy

1=dry with fungus or light callus

2=heavy callus build up

3=open ulceration or history of previous ulcer
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Inlow’s 60-second Diabetic Foot Screen36

Screening Tool www.cawc.net

Patient Name:                                            Clinician Signature:

ID number:                                            Date:

1. Skin
0=intact and healthy
1=dry with fungus or light callus
2=heavy callus build up
3=open ulceration or history of previous ulcer

2. Nails
0=well-kept
1=unkempt and ragged
2=thick, damaged, or infected

3. Deformity
0=no deformity
2=mild deformity
4=major deformity

4. Footwear
0=appropriate
1=inappropriate
2=causing trauma

5. Temperature – Cold 
0=foot warm 
1=foot is cold

6. Temperature – Hot 
0=foot is warm 
1=foot is hot 

7. Range of Motion 
0=full range to hallux 
1=hallux limitus 
2=hallux rigidus 
3=hallux amputation 

Assess – 30 seconds Left Foot Right Foot Care Recommendations

8. Sensation – Monofilament Testing 
0=10 sites detected 
2=7 to 9 sites detected 
4=0 to 6 sites detected 

9. Sensation – Ask 4 Questions:
 i. Are your feet ever numb? 
ii. Do they ever tingle? 
iii. Do they ever burn? 
iv. Do they ever feel like insects are crawling 
on them? 0 = no to all questions 
2=yes to any of the questions 

10. Pedal Pulses 
0=present 
1=absent 

11. Dependent Rubor 
0=no 
1=yes 

12. Erythema 
0=no 
1=yes 

Score Totals=

Screening for foot ulcers and/or limb-threatening complications. Use the highest score from left or right foot.
Score=0 to 6 →recommend screening yearly Score = 7 to 12 → recommend screening every 6 months
Score=13 to 19 → recommend screening every 3 months Score = 20 to 25 → recommend screening every 1 to 3 months

Comments:

www.cawc.net
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tions which may accompany diabetic foot common conditions:

Maceration 

 Around 55% of wounds under investigation are reported to have 
macerations according to one clinical study18 and in diabetic ul-
cers maceration represents a challenge for the treating health 
care provider.19 Maceration is a frequent phenomenon in heavily 
exuding ulcers of all types, and in order to avoid damage to the 
periwound area frequent dressing is required.20,21

Corns 

Many patient with diabetes have improper footwear and accord-
ing to a study done by Gayle et al,22 39% of patients with diabe-
tes who were attending a specialist diabetic clinic were reported 
wearing pointed toe shoes. Regular debridement in patients with 
diabetes, may reduce the incidence of subcutaneous bleeding, 
subsequent ulceration thereby avoiding the need for surgery.23 
Therefore, the inclusion of corns is needed in the screening tool.

Dermatitis

Topical treatments and other sensitizers are a common cause of 
allergic dermatitis among patients with type II diabetes. A ret-
rospective study conducted in Jordan in 2002 by Najdawi and 
Fa’ouri.24 Of 232 elderly patients with diabetes reported eczema/
dermatitis as the commonest skin disorder seen (25.9% of cas-
es). Another study in Turkey showed the prevalence of dermati-
tis to be 15.2%.25

Fragility of the Skin

This is a common finding among elderly patients and worsened 
by autonomic neuropathy thereby making the patient susceptible 
to skin integrity breakdown and subsequent microbial invasion.

Shiny Skin and Loosing Hair 

The risk of peripheral artery disease (PAD) is markedly increased 
among individuals with diabetes26 and accurate estimation of the 
prevalence of PAD in patients with diabetes is difficult as the 
condition may be often asymptomatic, pain perception may be 
altered by co existing peripheral neuropathy and worst still, the 
presence of intermittent claudicating and absence of peripheral 
pulses, are non-sensitive diagnostic indicators.27 However stud-
ies utilizing the ankle-brachial index (ABI) showed the preva-
lence of PAD in patients with diabetes to be between 20% to 
30%.28-30 In patients with peripheral arterial disease the skin may 
be smooth, cool and shiny with hair loss, and nails tend to be 
dystrophic or thickened.31

Uncommon Conditions

Although some of the following conditions are rare, they may 
co-exist in patients with diabetes. These include but not limited 
to; verruca plantaris, psoriasis, hemosiderin deposition, naevi, 

moles, malignant melanoma, greenish discoloration due to pseu-
domonas infection on top of tinea pedis.

Diabetes Specific Conditions

Healthcare practitioners must also be aware of other diabetes 
mellitus-specific conditions, including, granuloma annulare, 
necrobiosis lipoidica diabeticorum which occurs in 0.3-1.6% of 
patients with diabetes,32 granuloma annulare, diabetic dermopa-
thy affecting 7% to 70% of diabetics,33 waxy skin syndrome, 
and bullosis diabeticorum affecting 0.5% of those aged between 
40-77 years old suffering from long standing diabetes and neu-
ropathy.34

Sensation

The sensation items have omitted very essential elements includ-
ing unsteadiness while walking and aching pain or tenderness in 
legs. These are essential components of the neuropathy disability 
score (NDS). This is of great clinical significance since diabetic 
peripheral neuropathy (DPN) is one of the most common micro-
vascular complications in patients with diabetes.35 Furthermore, 
DPN is the most common element in the cascade to diabetic foot 
ulceration. The maximum score of DNS is four points, one point 
or more indicates neurological abnormalities and as such omit-
ting two components will make the scoring system unreliable.

 The screening tool has failed to include (presence/loss 
of hair) in their assessment since loss of hair on the toes repre-
sent a significant marker of reduced perfusion to the periphery 
along with dystrophic toenails, dry and fissured skin.

 This review article may serve to encourage further sci-
entific enquiry into wound assessment tools and more impor-
tantly advanced wound care products, where prescription and 
utilization has been largely influenced by drug companies for 
many decades with very few rigorous scientific data to support 
most of those products out there in the market.
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