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ABSTRAC 

Background: Diabetic foot ulcers are critical complications and challenging health concerns for 

the elderly that can lead to hospitalization and amputation. Aim: This study aimed to assess patterns 

and risk factors of diabetic foot ulcers among elderly with diabetes. Design and setting: A case-

control research method was used to conduct this study at the outpatient clinics and inpatient 

department of Menofia University Hospital and Shebin Elkom Teaching Hospital, Egypt. Subject: A 

total sample of 100 elderly with diabetes was selected and allocated into two groups (group a: Elderly 

with DFUs (n=50) and group b: Elderly without DFUs (n=50)). Tools of data collection: (I): 

interviewing questionnaire. (II): Ten rules of the foot care questionnaire (III): Meggitt–Wagner 

classification. (IV): Diabetic neuropathy symptom (DNS) scores. Results: Studied elderly mean age 

was 66.81±7.55. Regarding DFU risk factors, rural residence (60%), illiteracy (52%), unemployment 

(70%), smoking (50%), history of DFU (58%),  callus (74%), cracked skin (58%), poor foot care 

(78%), lack of protective sensation (78%), lack of peripheral pulse (50%), elevated blood glucose 

(M±SD 199.54±71.0) and increased BMI (M±SD 29.35 ± 7.52), all represented significant risk 

factors for DFU in the current study. Conclusion: The study concluded that illiteracy, rural residence, 

no work, smoking, obesity, callus, cracked skin, and foot deformity, uncontrolled blood glucose, 

previous history of DFU, absent distal pulse, loss of protective sensation, and lack of proper foot care 

were all of the most risk factors for DFUs in this study. Recommendations: Design educational 

programs for the elderly with diabetes about foot care and risk factors for diabetic foot ulcer (DFU). 

Screen the at-risk elderly diabetic patients regularly for early detection and appropriate management 

of diabetic foot ulcer (DFU). 
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Introduction 

Numerous biological and genetic 

trajectories dominate the aging process, which 

influences lifespan and causes age-related diseases 

(Li et al., 2021). One of the common chronic 

diseases affecting older people is diabetes mellitus 

(DM), which has become an international health 

concern (Sharoni et al., 2017; International 

Diabetes Federation, 2017), increasing morbidity 

and mortality (Alsaleh et al., 2021), impacting the 

societal, commercial, and evolution of developing 

countries (Mekonen & Gebeyehu Demssie, 2022).  

By 2045, there will be 135.7 million people 

with diabetes worldwide, up from 537 million in 

2021. Egypt is part of the IDF MENA region, 

which consists of 21 countries and territories. A 

total of 10.930.700 cases of diabetes were 

registered in Egypt in 2022 (IDF, 2022).  

DFUs are common and depleting 

complications of diabetes mellitus (Tuglo et al., 

2022), leading to costly complications including 

infection, considerable pain (Jia et al., 2022), poor 

quality of life, lower-extremity amputation 

(Mekonen & Gebeyehu Demssie, 2022), hospital 

admissions, mortality (El-Sedawy & Behairy, 

2016; Marzouk et al., 2017) and cost to individuals 

and society (Schaper et al., 2020; Eleftheriadou et 

al., 2019).  

International Working Group (2019) 

defines diabetic foot as '' ulceration, destruction, or 

infection of foot tissues associated with neuropathy 

in the lower extremity of a person with diabetes 

mellitus''. Peripheral neuropathy and uncontrolled 

diabetes are core risk factors for DFUs (Dòria et 

al., 2016). 

In a meta-analysis study, Zhang et al. 

(2017) reported that 6.3% of the total DM patients 

worldwide had DFUs. North America has the 

highest prevalence (13.0%), followed by Africa 

(7.2%) and Asia (5.5%). In Egypt, 6.1% to 29.3% 

of diabetes patients have DFUs (Galal et al., 

2021).  

Diabetes foot ulcers accounted for 85% of 

lower limb amputations (Eleftheriadou et al., 2019; 

Adem et al., 2020), followed by a mortality rate 

ranging from 24.6% within five years to 45.4% 

within ten years (Jeyaraman et al., 2019). On the 

other hand, amputations in diabetic patients lead to 

stable frailty and loss of mobility in approximately 

52% to 68% of cases (Kasiya et al., 2017). 

 

Significance of the study 

Diabetes foot problems are a prominent 

cause of death in seniors (Abd-Allah et al., 2016; 

Moussa & Gida, 2017). Patients with diabetes have 

an amputation rate of 15 to 40 times higher than 

patients without the disease (Fernández et al., 

2020). 

Because 44-85% of diabetic foot problems 

can be prevented, incorporating the effort of 

physicians, nurses, other health professionals with 

patients, and caregivers provide an optimal 

resolution for this problem (Khan et al., 2017). 
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Also detecting high-risk diabetic patients through 

early assessment is essential to prevent serious 

complications (Fernández et al., 2020). 

To our knowledge, few studies have 

addressed DFU issues among elderly patients. 

Therefore, this study was performed to discover 

the predictors and pattern of DFUs among older 

individuals with diabetes. 

Aim of study: 

The ongoing study aimed to assess the patterns and 

risk factors of diabetic foot ulcers among the 

elderly with diabetes. 

Research question 

Q1. What are the factors predicting diabetic foot 

ulcers among the elderly with diabetes? 

Q2. What are the patterns of diabetic foot ulcers 

among the elderly with diabetes? 

Operational Definition: 

Diabetic foot ulcer (DFU) is a full-thickness 

wound (an active ulcer) below the ankle in elderly 

diabetic patients at the time of the study. 

Subjects and method  

Research Design: A case-control study was 

implemented. 

Setting and sample recruitment: 

The study was implemented in the inpatient 

department of surgery and outpatient clinics of 

internal medicine and diabetic foot at Menofia 

University Hospital and Shebin Elkom Teaching 

hospital, Egypt, from March to June 2022. These 

settings offer multidisciplinary medical services 

for diabetic patients with multi clinics such as 

medicine, cardiology, nephrology, ophthalmology, 

neurology, surgery and a specialized foot care 

clinic. 

 

Sampling 

A purposive sample of 100 elderly with diabetes 

was recruited for the current study and distributed 

into two groups (group a: patients with DFUs (n = 

50), and group b: patients without DFUs (n=50) 

with matching age and sex. 

Calculation of sample size 

Based to Salama et al., 2017, neuropathy and 

duration of diabetes mellitus are independent risk 

factors for diabetic foot, with 75% of diabetic foot 

patients having had diabetes longer than five years, 

while this percentage was 58% for patients without 

foot injury, at 80% confidence level, 0.05 alpha, 

and a case-control ratio of 1:1, the sample size was 

50 patients in each group. 

Formula: 

N =           r+1/2 [P (P-1)* (Zβ +Zα)2] 

                  _____________________ 

                           (P1 – P2)2 

r = the ratio of cases to controls 

P = difference between the 2 percentage, P 1 = 

percentage of group 1, P2 = percentage of group2 

Zβ = the desired power, at 80% = 0.84 

Zα = the alpha error of 0.05 = 1.96. 
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Inclusion criteria: Elderly aged 60 years or older 

diagnosed with diabetes mellitus for at least one 

year, with or without diabetic foot. 

Exclusion Criteria: Elderly who have mental 

problems prevent informed consent.  

Tools for data collection: 

Tool (1): Interview questionnaire: The 

questionnaire was adopted by the study researchers 

based on an extensive literature review, which 

consists of the following:  

a) Socio-demographic data: Participants' general 

characteristics, such as age, gender, education, 

income, marital status, working status, and 

residence. 

b) Clinical data: including physical illness, 

duration of diabetes mellitus, a treatment used, 

family history, history of DFU, fasting blood 

glucose level (FBG; mmol/l), was collected from 

the latest patients laboratory data, the history of 

amputation, receiving foot care teaching, foot care 

practice, and regular follow-up. Body Mass Index 

(BMI) was calculated according to the (weight in 

Kg, divided by the square of height /m2) Equation. 

c) Lifestyle risk factors: included self-

reported smoking status, physical activity, and 

adequate footwear . 

d)  Physical assessment: based on clinical 

practice recommendations on diabetic feet of the 

International Diabetes Federation (2017), includes: 

Assessment of dermatological status: Skin 

status, cracked skin, foot deformity (callus, 

hummer, claw toe, and flat foot). 

Assessment of Vascular status: distal pulse 

(dorsalis pedis and posterior tibial pulses), skin 

color, and feet skin temperature (warm or cold).  

Neurological status Assessment: the 10 g 

Semmes-Weinstein monofilament test is easy, 

inexpensive, and the best measure for evaluating 

the loss of protective sensation (Dros et al., 2009).   

It is a ten g force used on nine different sites, 

including (the heel, great toe, third toe, and fifth 

toe; first, third, and fifth metatarsal heads, medial 

foot, and lateral foot), avoiding the areas of the 

callus. A feeling of seven or more sites during the 

test by the patients indicated good neurological 

status (Assaad-Khalil et al., 2014). 

Tool (II): Diabetic neuropathy symptom (DNS) 

score:  a screening instrument used to assess distal 

diabetic polyneuropathy. It was adopted and 

validated by Meijer et al. (2002) for use by 

healthcare providers in an outpatient setting. The 

tool contained a yes or no question on foot 

sensation with a ‘yes’ =1 if the symptom had 

arisen numerous times last two weeks or with a 

‘no’ =0 if it had not (Kamel et al., 2015). 

Scoring: the instrument consists of four items, the 

maximum DNS score is four points, and one score 

or more indicates diabetic neuropathy (Meijer et 

al., 2002). 

Validity and reliability:  
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The DNS is a valid, easy, and fast test with great 

predictive value when screening diabetic 

polyneuropathy. Its reliability score was 0.64 

(Meijer et al., 2002). The Cronbach’s α coefficient 

in this study was 0.71.  

Tool (III): Ten rules of foot care: the 

questionnaire adopted by Antohe & Popa, 2021, to 

assess preventive foot self-care practice for 

patients with diabetes. It is a valid and reliable 

instrument, consisting of 10 questions on foot care. 

The scoring: based on the yes/no scale, each 

correct answer takes one score, while wrong 

answers take zero points, with a total score of zero 

to ten. Based on the maximum score of the foot 

care questionnaire, a good or poor level of practice 

is indicated. Scores of 7-10 (≥70%) are considered 

good. 

Validity and reliability: the tool is valid with 

internal consistency assessed by Cronbach’s alpha 

at 0.73 (Antohe & Popa, 2021). In the present 

study, Cronbach’s α coefficient was 0.80. 

Tool (IV); Classification by Meggitt-Wagner: 

developed by Meggitt (1976) and modified by 

Wagner (1981). The Meggitt–Wagner 

classification is one of the most famous valid 

classifications for diabetic foot ulcers (Alexiadou 

& Doupis, 2012). Foot ulcer grades are as follows: 

0=no ulcer, 1=superficial ulcer; 2=ulcer with deep 

infection but no bone involvement; 3=ulcer with 

osteomyelitis; 4=localized gangrene; and grade 

5=gangrene of the entire foot (Mariam et al., 

2017). 

Pilot Study 

The study questionnaire was evaluated as a part of 

a pilot study to ensure clarity, feasibility, and 

applicability. Researchers randomly selected ten 

elderly (representing about 10% of the study 

subjects) to participate in the pilot study and then 

excluded them. 

 

Content validity and reliability:  

A jury of three experts in geriatric nursing, 

vascular surgery, and medical surgical nursing 

evaluated the tools' content validity. The 

researchers performed the modification of the 

study tools. Based on the scientific Jury's opinions, 

the tools' format and consistency were valid. In 

terms of the reliability of the study tools, 

Cronbach's alpha coefficient was 0.80. 

The Field of Work: Permission of the director of 

Menofia University Hospital and Shebin Elkom 

Teaching hospital was obtained at first. The study 

began from March to June 2022, over three 

months. The researchers schedule three days a 

week for data collection.  The elderly voluntarily 

participated during this phase. The researchers 

explained the study's aim to secure informed 

consent before collecting data. The withdrawal 

was allowed at any time. The researchers assigned 

100 participants and divided them into two groups 

according to their eligibility (group a: participants 

with DFU (n=50), and group b: participants 

without DFU (n=50) with matching age and sex). 

Data was collected using study tools. The 

researchers collected the demographic and medical 

data and implemented physical examinations after 
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explaining the procedure to the patients. The 

interview was conducted individually to maintain 

privacy and cooperation. Each participant's face-

to-face interview took an average of 40 minutes to 

complete.  

Ethical considerations 

 This study was approved by the Ethics 

Committee, Faculty of Nursing, Menofia 

University. 

 Elderly informed consent was obtained 

after clarification of the study aim and, the 

participation was voluntary. 

 Withdrawal right from the study was 

protected. 

 Privacy of the participants was respected 

and data confidentiality was preserved. 

 There are no risks for the participants 

present in this study.  

Data analysis 

The data was managed and compared by the SPSS 

version 22 using the Chi-square and the 

Independent Samples T-test with the significance 

level accepted at a p-value of < 0.05. 

 

Results  

Table (1) revealed that most of the studied elderly 

were male (62%), with a mean age of 66.81±7.55 

years old, not working (95%), illiterate (40%), and 

married (64%).  

With Regard to DFU risk factors, age cohort 60-70 

years old (92%), illiteracy (52%), rural habitat 

(60%), unemployment (70%), were a statistical 

significance risk factors to DFU in this study at p-

value (p=0.017), (p=0.000), (p= 0.009), and 

(p=.021) respectively. 

Table (2) indicated a significant relationship 

between diabetic foot ulcer incidence and insulin 

use (56%), smoking (50%), history of DFU (58%), 

and poor foot care (78%) at  a p-value = 0.009, 

0.002, 0.001 and 0.000, respectively. Family 

history of diabetes was found in 100% of elderly 

participants without DFUs compared to 82% of 

elderly with DFUs, and this was a statistical 

significance difference at p = 0.002. Regarding 

foot care education, 100% of the elderly patients 

without foot ulcers received foot care education 

compared to 78% of the diabetic elderly with foot 

ulcers, with a statistically significant difference at 

p = 0.000. Regarding the duration of diagnosis, 

40% of the participants in the foot ulcers group 

had been diagnosed with long-term diabetes, 

compared to 32% of participants without DFUs, 

and this didn't contribute any statistically 

significant difference. 

Table (3) revealed statistically significant 

differences between the study groups related to 

BMI and fasting blood glucose mean and SD 

(29.35±7.52 versus 26.73±3.93; p = 0.007) and 

(199.54±71.08 versus 161.08±26.04; p = 0.000), 

respectively. 

Table (4) illustrated that on physical assessment, 

foot deformity (callus and hammer toe or claw toe) 

created a statistically significant risk factor for 

DFUs in the current study, whereas callus ( 26%) 

and Hammer or claw toe (28%) were found in the 

elderly with DFUs compared to (4%) and (0%) in 

the elderly without DFUs at (p = .002; p = 0.000) 
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respectively. Cracked skin (58%), skin 

discoloration (64%), cold feet (62%), and lost 

peripheral pulse (50%) all found in of elderly with 

DFUs and this was a statistically significant 

difference at ( p = 0.000; p = 0.001; p = 0.028; p = 

0.000) respectively. Loss of protective sensation 

was another statistically significant risk factor for 

DFUs, as 76% of the elderly participant with 

DFUs lost the Monofilament 10g test compared to 

28% of the elderly without DFUs at (p = 0.000). 

Figure (1) exposed that preventive foot care (good 

practice) was more prevalent in a non-DFUs group 

than in the DFUs group (52% versus 22%, 

respectively). 

Table (5) showed that the majority (48.0%) of the 

foot ulcers in the study group were classified as 

stage 1 (superficial ulcers), followed by (36.0%) 

located at stage 4 (limited gangrene to part of the 

foot) according to Meggitt–Wagner DFUs 

classification. 
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Table (1): Comparison between The Elderly Diabetic Patients With and Without DFUs Concerning Socio-

Demographic Characteristics (n=100). 

Socio-

demographic 

characteristics 

Elderly with 

DFUs 

n=50 

 Elderly without 

DFUs 

n=50 

All participants 

(n=100) 

Chi-square test 

 

X2 

 

P-value 

Age: 
60-70 

71-80 

81+ 

Mean± SD       66.81±7.55  

 

 

8.143 

 

 

 

.017* 

46(92%) 

4(8%) 

0(0%) 

36(72%) 

9(18%) 

5(10%) 

82(82%) 

13(13%) 

5(5%) 

Gender : 

Male 

Female 

 

34(68%) 

16(32%) 

 

28(56%) 

22(44%) 

 

62(62%) 

38(48%) 

 

1.528 

 

.216 

Marital status: 

Single 

Married 

Widow 

Divorced 

 

3(6%) 

34(68%) 

10(20%) 

3(6%) 

 

0(0%) 

30(60%) 

15(30%) 

5(10%) 

 

3(3%) 

64(64%) 

25(25%) 

8(8%) 

 

4.750 

 

 

.191 

Education: 
Illiterate 

Basic education 

Secondary 

High education 

 

26(52%) 

10(20 %) 

12(24%) 

2(4 %) 

 

14(28%) 

17(34%) 

0(0%) 

19(38%) 

 

40(40 %) 

27 (27%) 

12(12 %) 

21(21%) 

 

31.177 

 

.000** 

Occupational 

status: 
Still Work 

Not work 

 

10(30%) 

35(70%) 

 

 

26(52%) 

24(48%) 

 

44(44 %) 

59(59 %) 

 

5.002 

 

.025* 

Income: 

Enough 

Not enough 

Enough and save 

 

36(72%) 

12(24%) 

2(4%) 

 

45(90%) 

5(10%) 

0(0%) 

 

81(81%) 

17(17%) 

2(2%) 

 

 

5.882 

 

 

.053 

 

Residence : 

Rural 

Urban 

 

30(60%) 

20(40%) 

 

17(34%) 

33(66%) 

 

47(47%) 

53(53%) 

 

 

6.784 

 

.009* 

** p≤0.001 is statistically highly significant 

* p<0.05 is statistically significant 
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Table (2): Comparison between The Elderly Diabetic Patients Subjects With and Without DFUs Concerning 

Medical Data and Lifestyle Variables (n=100). 

 

 

Medical data and life style 

variables 

 Elderly with 

DFUs 

n=50 

Elderly without 

DFUs 

n=50 

All 

participants  

(n=100) 

Chi-square test 

 

X2 p-value 

Family history of diabetes: 

Yes 

No 

 

41(82%) 

9 (18%) 

 

50(100%) 

0 (0 %) 

 

 

91(91%) 

9 (9%) 

 

9.890 

 

.002* 

Comorbidities disease:  

Hypertension  

Cardiovascular disease 

Kidney Disease  

No 

 

18(36%) 

2 (4%) 

2(4%) 

28(56%) 

 

21(42%) 

5(10%) 

0 (0%) 

24(48%) 

 

39(39%) 

7(7%) 

2(2 %) 

52(52%) 

 

3.824 

 

.281 

Duration of diabetes: 

Less than 5 years 

5-10 years 

More than 10 years 

 

 

16(32%) 

14(28%) 

20(40%) 

 

 

15 (30%) 

19(38%) 

16 (32 %) 

 

31(31%) 

33 (33%) 

36 (36%) 

 

1.234 

 

.539 

Diabetic medication: 

Insulin treatment 

Oral anti diabetic medication(OHAs) 

Both of oral anti diabetic and insulin 

 

28(56 %) 

18(36%) 

4 (8%) 

 

5(10 %) 

45(90 %) 

0(0 %) 

 

 

33(33 %) 

63(63 %) 

4(4%) 

 

31.602 

 

.000** 

Smoking 

Yes 

No 

 

25 (50%) 

25 (50%) 

 

9 (18%) 

41(82%) 

 

34(34%) 

66 (66%) 

 

11.408 

 

.001** 

Physical exercise 

Yes 

No 

 

35(70%) 

15(30%) 

 

40(80%) 

10(20%) 

 

75(75%) 

25(25%) 

 

1.333 

 

.248 

History of DFUs: 

Yes 

No 

 

29(58%) 

21(42%) 

 

16(32%) 

34(68%) 

 

45(45%) 

55(55%) 

 

6.828 

 

.009* 

Previous history of Amputation: 

Yes 

No 

 

19(38%) 

31(62%) 

 

10(20%) 

40(80%) 

 

29(29%) 

71(71%) 

 

3.934 

 

.047 

Regular follow-up to the diabetic 

clinic: 

Yes 

No 

 

30(60%) 

20(40%) 

 

33(66%) 

17(34%) 

 

63(63%) 

37(37%) 

 

.386 

 

.534 

Received foot care teaching: 

Yes 

No 

 

39(78%) 

11(22%) 

 

50(100) 

0(0%) 

 

89(89%) 

11(11%) 

 

12.360 

 

.000** 

Adequate foot care: 

Yes 

No 

 

11(22%) 

39(78%) 

 

26 (52%) 

24(48%) 

 

37(37%) 

63(63%) 

 

9.653 

 

.002* 
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Figure (1): Distribution of The Elderly Diabetic Patients With and Without DFU regarding Preventive Foot Care 

Practice: (n=100). 
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Table (3): Comparison between The Elderly Diabetic Participants With and Without DFUs regarding BMI and 

Fasting Blood Glucose. 

Variable Elderly with DFUs 

(mean ± SD) 

n=50 

Elderly without DFUs 

(mean ± SD) 

n=50 

t- test 

 

p-value 

BMI (kg/m²) 

 

29.3570 ± 7.52239 26.7372 ±3.93419 2.182 .007* 

 

Fasting blood glucose 199.5400±71.08868 161.0800±26.04771 3.592 .000** 

 

 

Table (4): Comparison between The Elderly Diabetic Participants With and Without DFUs regarding Physical 

Assessment (n=100). 

Physical examination items:  Elderly with 

DFUs 

n=50 

 Elderly 

without DFUs 

n=50 

All 

participants 

(n=100) 

Chi-square test 

 

X2 P-

value 

Callus: 

Yes 

No 

 

13(26%) 

37(74 %) 

 

2(4%) 

48(96%) 

 

15(15%) 

85(85%) 

 

9.490 

 

.002* 

Hammer toe or claw toe: 

Yes 

No 

 

14(28%) 

36(72%) 

 

0 (0%) 

50 (100%) 

 

14(14%) 

86(86%) 

 

16.279 

 

.000* 

Flat foot: 

Yes 

No 

 

11(22%) 

39(78%) 

 

17(34%) 

(66%)33 

 

28(28%) 

72(72) 

 

1.786 

 

.181 

Cracked skin: 

Yes 

No 

 

29(58%) 

21(42%) 

 

9(18%) 

41(82%) 

 

38(38%) 

62(62%) 

 

16.978 

 

.000* 

Adequate foot wear: 

Yes 

No 

 

22(44 %) 

28(56 %) 

 

31 (62%) 

19(38%) 

 

53(53%) 

47(47%) 

 

3.252 

 

.071 

Monofilament 10g test: 

Lost 

Intact 

 

38(76%) 

12(24%) 

 

14(28%) 

36(72%) 

 

52(%) 

48(%) 

 

23.077 

 

.000* 

Distal polyneuropathy  

Yes 

No  

 

47(94%) 

3(6%) 

 

41(82%) 

9(18%) 

 

88(%) 

12(%) 

 

 

3.409 

 

 

.065 

Distal Pulse: 

Present 

Absent 

 

25(50 %) 

25(50 %) 

 

45(90% 

5(10%) 

 

70(70%) 

30(30%) 

 

19.048 

 

.000* 

Foot skin Temperature: 

Warm 

Cold 

 

19(38 %) 

31(62 %) 

 

30(60%) 

20(40%) 

 

49(49%) 

51(51%) 

 

4.842 

 

.028* 

Discoloration of the skin: 

Yes 

No 

 

32(64 %) 

18(36%) 

 

15(30%) 

35(70%) 

 

47(47%) 

53(53%) 

 

11.602 

 

.001* 

** p≤0.001 is statistically highly significant                              * p<0.05 is statistically significant 
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Table (5): Distribution of The Elderly Diabetic Patients With DFUs (n= 50) according to Wagner's DFU 

Classification. 

Meggitt-Wagner's DFU classification 

 

 

Elderly participants with DFUs 

(n= 50) 

n 

 

% 

0. Healed or pre-ulcerative wound 

 

 

0 0.0 

1. Superficial ulcer without penetrating to deeper layers 

 

 

24 48.0 

2. Deeper ulcer and reaches tendon, bone or joint capsule 

 

 

8 16.0 

3. Osteomyelitis, or tendinitis 

 

 

2 4.0 

4. Limited gangrene (part of the foot) 

 

 

13 36.0 

5. Extensive gangrene (whole foot) 

 

 

3 6.0 
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Discussion 
The current study aims to assess the patterns and 

risk factors of diabetic foot ulcers among the 

elderly with diabetes. 

The present study revealed that most of the 

studied elderly (62%) are male, with a mean age of 

66.81±7.55 years, not working (95%), illiterate 

(40%), and married (64%).  

Regarding risk factors of DFU, the age 

cohort of 60–70 years is significantly higher 

(92%) among the elderly patients with DFUs at 

p=0.017. A possible interpretation of the current 

results is that the age cohort 60–70 years is more 

active than other older cohorts and participates in 

more outdoor activities, making them more 

susceptible to multiple foot risks and advanced 

plantar pressure on their feet. On the other hand, 

Al-Rubeaan et al. (2015) reported no association 

between age and diabetic foot development. While 

Fawzy et al. (2019) illustrated that older patients 

with a mean age of 56 years were more eligible for 

DFU occurrence in Saudi Arabia. 

In the current study, there is no statistically 

significant difference between the two groups 

regarding sex. Thus, this result supports the 

assumption that with aging, the chance of 

developing a foot ulcer depends on the presence of 

contributing factors, not on sex. In agreement with 

Galal et al., 2021, they reported that gender was 

not associated with DFU development in Egypt. 

Similarly, Al Kafrawy et al. (2014) illustrated that 

sex was not a risk factor for DFU incidence. In 

contrast, Yazdanpanah et al. (2018) identified male 

sex as a risk factor for DFU in Iran. However, 

Fawzy et al. (2019) reported that female patients in 

Saudi Arabia were more liable to DFUs than male 

patients. These differences could be related to 

variances in the study participants and 

methodology used. 

In this study, illiteracy was significantly 

higher among elderly patients with DFUs (52%) at 

(p = 0.000). As a result, educated people are more 

inclined to seek medical advice, follow healthy 

lifestyles, and practice preventive measures versus 

illiterate people. In the same line, Galal et al., 

2021, reported that illiteracy was a significant risk 

factor for DFUs. Also, Cardoso et al. (2019) 

reported illiteracy as a risk factor among Brazilian 

patients. 

Regarding working status, unemployment 

considers a significant risk factor for DFU at (p 

=.021), as 70% of the elderly patients with DFUs 

did not work compared to 48% in the other group. 

In general, work routines can reduce obesity, fill 

free time, decrease stress, and provide the elderly 

with an income to care for their health. Anxiety 

and obesity contribute to uncontrolled diabetes, 

which leads to peripheral neuropathy and 

ulceration.  

In this study, countryside living is 

significantly higher in the elderly diabetic foot 

ulcers group (60%) versus (34%) in the other 

group (p = 0.009). In agreement with Mariam et 

al., 2017, rural zones were associated with DFU 

incidence among Ethiopian diabetics. Salama and 

Zorin, 2017, in Egypt and Tolossa et al., 2020, in 
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Ethiopia reported similar results. Obaid and 

Eljedi's (2015) study found that a higher 

percentage of diabetes foot patients (56%) lived in 

refugee camps with unhygienic living conditions in 

Gaza's middle area. Furthermore, Yimam et al., 

2021, found that rural diabetics were eight times 

more likely to develop diabetic foot ulcers than 

urban diabetics. The possible interpretation of 

these results is that rural dwelling promotes poor 

foot care practice and barefoot walking. Table (1); 

In this study, insulin treatment represents a 

statistically significant relation with DFU 

incidence as 56% of the elderly patients with 

DFUs used insulin treatment compared to 10% of 

the elderly patients without DFUs (p = 0,001). In 

agreement with Yazdanpanah et al. (2018), they 

found that patients who used insulin were more 

likely to develop foot ulcers than patients managed 

with oral anti-diabetic medication. Elderly patients 

with diabetes may start insulin when they already 

have uncontrolled diabetes with complications. 

Moreover, this finding is compatible with Jiang et 

al. (2015) in China and Al-Rubeaan et al. (2015) in 

Saudi Arabia. In Egypt, Salama & Zorin (2017) 

found that 71.7% of diabetic foot patients were 

treated with insulin before and during ulcer 

formation, compared to 29.5% of non-diabetic foot 

patients. Nevertheless, Galal et al. (2021) found 

that treatment modalities in the form of diet, oral 

hypoglycemic medication, and insulin are 

protective predictors of diabetic foot ulcers.  

Smoking is another significant risk factor in this 

study, as 50% of the elderly patients with DFUs 

were smokers (p = 0.001).In agreement with our 

results, Galal et al.(2021), Salama & Zorin(2017), 

and Al Kafrawy et al. (2014) all illustrated that 

smoking was a predictive factor for diabetic foot 

ulcers. In conclusion, smoking is one of the main 

risk factors associated with DFU and peripheral 

vascular disease. In addition, Obaid & Eljed 

(2014) reported that smoking increases the risk of 

developing diabetic feet even in ex-smokers. 

According to the current finding, a history of 

foot ulcers is a statistically significant risk factor 

among elderly patients with DFUs (58%) at p =.009. 

This result agrees with Abdissa et al. (2020) in 

Ethiopia, who stated that the patient's history of foot 

ulcers was significantly associated with another 

advanced ulcer in the future. Similarly, Amissah & 

Boateng (2014) in Ghana, Khalil et al. (2014), Al 

Kafrawy et al. (2014), and Yazdanpanah et al. (2018) 

all mentioned the same result.  

Moreover, 100% of the DFUs group compared to 

82% of the other group had a family history of 

diabetes which was a statistically significant 

protective variable at p = 0.002. The present 

finding can interpret as the prior knowledge of 

diabetic foot problems as a result of previous 

experiences with a relative making the patient 

more committed to foot monitoring and care. 

In the current study, foot care and foot care 

education were statistically significant protective 

variables against the incidence of DFU at p=0.000 

and p =.002 respectively. In the same line, Mariam 

et al. (2017) reported diabetic foot ulcers were 

linked to poor foot self-care practice 2.52 times 

more than good foot self-care. Also, Ali et al. 

(2019) studied the health education program's 

effect on self-care of foot and the risks of foot 

ulcers and reported that diabetic foot ulcers 
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decreased in the intervention group. In contrast to 

the current study, Yazdanpanah et al. (2018) 

mentioned that training on feet didn't constitute 

any significant impact on foot ulcers. However, 

Salama & Zorin (2017) and Obaid & Eljed (2015) 

all revealed that good foot care is a protective 

factor that decreases the risk of diabetic foot 

development. Tolossa et al., 2020 in a meta-

analysis study on diabetic foot ulcer risk factors in 

Ethiopia, explained that foot ulcers were 

significantly associated with poor foot care 

practice. Table (2), Figure (1); 

In the current study, body mass index 

(Mean and SD) was significantly higher in elderly 

diabetic patinents with DFUs than in the other 

group (29.35±7.52 versus 26.73±3.93; p=0.007). 

The findings are consistent with Tolossa et al. 

(2020); Adem et al. (2020); Yazdanpanah et al. 

(2018); Salama and Zorin (2017); Al-Rubeaan et 

al. (2015), all of which illustrated that increasing 

body mass index is a significant predictor of 

diabetic foot ulcers. These results may be related 

to the effect of obesity on plantar pressure and 

poor diabetic control. Otherwise, Fawzy et al. 

(2019), Liaofang et al. (2015), and Al Kafrawy et 

al. (2014) discovered no link between BMI and the 

occurrence of diabetic foot. 

In the present study, fasting blood glucose 

(Mean and SD) represented a statistically 

significant risk factor for diabetic foot ulcers 

(199.54±71.08 for a group with DFUs versus 

161.08±26.04 for a group without DFUs; p = 

0.000). This finding was consistent with Salama & 

Zorin, 2017; Al Kafrawy et al., 2014; and Fawzy et 

al., 2019, all of which identified a strong 

correlation between poor glycemic control and DF 

problems. Furthermore, blood glucose control is 

the most effective management for reducing 

diabetic foot disease incidence (Sharma et al., 

2016). Table (3); 

On physical assessment, foot deformity 

(callus (26%) and hammer's toe or claw toe 

(28%)) revealed a statistically significant risk 

factor for DFUs incidence at p =.002 and p = 

0.000. Cracked skin represents another statistically 

significant risk factor at p = 0.000. It confirms 

Yazdanpanha et al. (2018), Galal et al. (2021), and 

Cardoso et al. (2019). Similar findings by Assaad-

Khalil et al., 2014, and Tolossa et al., 2020, 

demonstrated that feet callus was a risk factor for 

diabetic foot ulcers. Talossa added that this could 

be due to a decrease in blood supply leading to 

poor healing. Al Kafrawy et al., 2014, 

demonstrated that diabetic patients develop callus 

due to peripheral neuropathy, leading to a lack of 

sensation and deformity, with persistent abnormal 

pressure on the foot. 

In the current study, peripheral vascular 

problems constitute significant risk factors for 

DFU incidence as discoloration of the skin  (64%), 

cold feet (62%), and lost peripheral pulse (50%) 

present in the DFUs group at p=0.001, p=0.028 

and p = 0.000 respectively. A similar result by 

Cardoso et al. (2019), Brito et al. (2017), and 

Yazdanpanah et al. (2018), identified alteration in 

peripheral pulse palpation as one of the risk 

factors for DFU. Likewise, Sharma et al. (2016) 
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reported that 17.62 % of their patients had signs of 

peripheral vascular disease. In contrast, Refaat et 

al. (2019) stated that the absence of peripheral 

pulse was not detected in any of their patients with 

or without diabetic feet when assessing diabetic 

foot risk factors among Egyptian patients. 

The loss of the monofilament 10g test 

constitutes another significant risk factor for DFU 

in the present study at p = 0.000. 76% of the 

elderly patient with DFUs lost the Monofilament 

10g test. The current finding agrees with Abdissa 

et al. (2020), who reported that diabetic foot ulcers 

were 11.2 times more likely to develop in 

participants with peripheral neuropathy. Likewise, 

Cardoso et al. (2019) demonstrated that more than 

half of the participants in their study had poor 

scores on the monofilament exam. Also, Assaad-

Khalil et al. (2014) found monofilament 

insensitivity a highly significant risk factor 

associated with diabetic foot complications. Table 

(4); 

Regarding the pattern of DFU among the 

studied elderly with DFUs group and based on 

Meggitt–Wagner's classification, nearly half of the 

diabetic foot ulcers in the study group classify as 

superficial ulcers (stage 1)  and limited gangrene to 

part of the foot (stage 4) represents one-quarter of 

the studied ulcers. This result came in partial 

agreement with Gershater & Apelqvist (2021), 

who studied the probability of healing among 

Swedish elderly patients with diabetic foot ulcers 

and illustrated that more than half of the studied 

diabetic foot ulcer cases were located at stage 1 

while disagreeing with the current study in that the 

second largest group of diabetic foot ulcers were 

deeper ulcers that reached tendon, bone, or joint 

capsule (stage 2). Interpretation of these 

differences can be early medical advice-seeking 

behavior, early diagnosis, and early treatment, 

which prevent further complications based on 

economic and educational variances between the 

studied samples. Table (5)   

Conclusion 

The current study concluded that: illiteracy, rural 

residence, non-work, smoking, increasing body 

mass index, callus, cracked skin, foot deformity, 

uncontrolled blood glucose level, previous history 

of DFUs, absent distal pulse, loss of protective 

sensation, and lack of proper foot care all were of 

the most risk factors for DFUs among elderly 

diabetic patients. 

Recommendation 

In the light of the current study, findings 

recommended that: 

 Assessment of the at-risk diabetic elderly 

regularly for early detection and 

appropriate management of DFU. 

 Provide regular educational programs in all 

health care centers about foot care and risk 

factors of DFU for elderly patients with 

diabetes. 

 Establish a database for all elderly diabetic 

patients to facilitate regular follow-up. 

Abbreviations 
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