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Introduction: Diabetic foot ulcer (DFU) is very susceptible to infection, which rapidly spreads in the foot and ultimately leads to 

amputation. Diabetic foot infection (DFI) is a serious threat to public health around the world because it can lead to death. The aim of 

this study was to design a foot care practice tool and evaluate the effectiveness on diabetics in terms of knowledge, skill and hemoglobin 

A1c.  

 

Methods: An experimental pretest - posttest study design was used for this study. A total of 200 diabetics participated in this study in 

which 100 diabetics in the control group and 100 diabetics in the experimental group. 

 

Results: The present study findings show that 48.1 % improvement in foot care knowledge in the experimental group and  7.1% 

improvement in the control group. Experimental group showed 0.46 % reduction in HbA1C level comparing to a 0.05% reduction in 

HbA1C in the control group.  

 

Conclusions: This study showed an increase in the foot care knowledge and skill of diabetics after the intervention and drastic reduction 

in HbA1C in the experimental group compared to the control group. The study conveys a strong message to diabetes health care 

providers about the critical need for foot care awareness programmes among diabetics. 
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INTRODUCTION 
Diabetic foot ulcer (DFU) is very susceptible to infection, which spreads swiftly in the foot and eventually leads to 

amputation [1]. Diabetic foot infection (DFI) is connected with risk of death and  is a major global public health concern. 

About 50 to 60 percent of DFU may develop into DFI, which has disastrous consequences for diabetic feet [2,3]. The 

global prevalence of foot complications is 1.77%, with diabetes foot ulcer infection accounting for 95% [4]. The 

prevalence of diabetes mellitus((DM), particularly type-2 is fast increasing and as per World Health Organization, by 

2035  there will be more than 592 million type-2 DM patients in the world [5]. The top three diabetes-prevalence countries 

in the world are China, India, and the United States of America [6]. 

 

In India, 82 million people sufferfrom diabetes and its complications and DFU can develop in 15% of such diabetic 

patients [7]. The lifetime risk of having diabetic foot ulcers is 25% among diabetics in India as opposed to 15% globally. 

Improper foot care habits, walking barefoot, and poor diabetic management are the major factors for such a high 

percentage [8]. It is essential to educate patients about proper footwear, foot hygiene, and nail care in order to reduce DFI 

increases in the Indian population. To lower the risk of infection, which might result in mortality, particularly foot care 

instruction is essential for DFU patients. 

 

The aim of this study wa to design a foot care practice tool and evaluate the effectiveness on diabetics in terms of 

knowledge, skill and hemoglobin A1c (HbA1c).  

 

METHODOLOGY 
An experimental pretest-posttest study design was used for this study. Participants who satisfied the inclusion criteria 

were included in this study and they were either subjected to Intervention (experimental group) or control group.  

 

 

about:blank
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Inclusion Criteria: 
1. Individuals receiving treatment for Type II diabetes mellitus 

2. Individuals with risk of diabetic foot assessed with the help of a risk assessment tool  

3. Age group between 30-60 years 

4. Both gender 

5. Duration of illness within 5 years. 

 

Exclusion Criteria: 
1. Individuals with physical disability 

2. Individuals who had undergone any stress management programme 

 

A total of 200 diabetics participated in this study in which 100 diabetics in the control group and 100 diabetics in the 

experimental group. Estimated sample size was 91with power of the study 85% ( β = 15%) and confidence of result 95%( 

type 1 error α = 5%). To allow 10% of dropout rate, a total of 100 patients (100 experiment + 100 control) were included 

in this study. 

 

The research was conducted after obtaining approval from the Institutional Ethics Committee (IEC) of Saveetha Medical 

College Hospital (Ref No 001/01/2020/IEC/SMCH). The individuals’s data were recorded for 6 months sampling 

technique was used to select the participants.   

 

FOOT CARE NURSING INTERVENTION TOOL  
Section A, IEC package: The Information Education and Communication (IEC) Package on diabetes covered the signs 

and symptoms, types, complications, dietary management, lifestyle management, and medical management, as well as 

specific foot complications, the significance of foot care, self-practices of foot care, and management of foot problems. 

Computer presentation was used to give the education package. 

 

Section B, Foot care practices: Foot care techniques included inspecting the feet, choosing the right shoes and socks, 

and treating wounds through demonstration and video lectures.  

 

Section C, Foot care Kit: Foot care kit was given to all experimental group participants. The kit included 10gm 

monofilament, reflex hammer, padding, toe clipper, orthotics, nail cutters, nippers, filers, pumice stone, skin sponge, nail 

file, scissors, and foot care cream.  

 

Section D, Counselling: Counselling was given to the diabetics and their families, highlighting the importance of foot 

care and the appropriate use of tool care kit.  

 

DATA COLLECTION TOOLS: Validated questionnaire was used to collect data, which included the following 

 

Section A: Structured interview schedule to assess the demographic and clinical variables such as age, gender, type of 

family, educational status,  occupation, duration of illness, food habits and family history of diabetes,  

 

Section B: Risk assessment tool (A 60 seconds tool: screening for high-risk diabetes foot) to assess the foot risk.  

 

Section C: Structured interview schedule to assess the knowledge on diabetes and foot care  

 

Section D: Modified Nottingham Assessment of Functional Foot-care to assess the foot care practices.  

 
Section E: Blood test to assess HbA1C level using high-performance liquid chromatographic (HPLC) method among 

participants with diabetes mellitus 

 

DATA COLLECTION METHODS  
The demographic data were recorded on the first day, and Pre-test was carried out. The foot care knowledge, skills and 

HbA1C among individuals with diabetes mellitus for both the control and experimental groups. On the same day, 

complete foot care packages were given to the experimental group. 

 Post-test was administered after three and six months later. Knowledge, skills and HbA1C among individuals with 

diabetes mellitus for control and experimental group were evaluated immediately (post-test1), 3rd month (Post-test 2) and 

6 months (post-test3). 

 

STATISTICAL ANALYSIS: 
Data was collected and coded, entered and analyzed by the SigmaPlot 14.5 version (Systat Software Inc., St Jose, USA). 

The knowledge scores were expressed as median and percentiles and analysed by Kruskal Wallis One-way ANOVA on 

ranks with Tukey’s multiple comparison test. Two-way repeated measures analysis of variance with Bonferroni‘t’ test 

used for multiple comparisons for Pre-tests and Post-tests. 
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RESULT: 
This study included a total of 200 participants with diabetics, in which 100 subjects were in the control group and 100 

subjects were in the experimental group. The majority (37%) of the study subjects were aged between 30-40 years in the 

control group and 51-60 years (45%) in the experimental group.  

Table 1: Demographic and variables of the study participants for homogenously 
Variables Category Control 

group  % 

Experimental group 

% 

Statistical 

analysis 

Gender Male 35 57 P = 0.003 

Female 65 43 

Age 

(years) 

30-40 37 25 P = 0.083 

41-50 32 30 

51-60 31 45 

Education Post graduate 30 18 P = 0.100 

Graduate 18 26 

Schooling 52 56 

Occupation Professional 29 34 P = 0.591 

Semi-professional 31 25 

Others 40 41 

 

Table 1: The above table indicates the demographic variables of the experimental and control group which was selected 

for homogeneity during the pre-test. 

 

Table 2: Clinical variables of control and experimental groups, pre-test for homogeneity. 
Variables Category Control group  

% 
Experimental group % Statistical analysis 

Previous ulcer Yes 0 0 P = 1.0 

No 100 100 

Previous amputation Yes 0 0 P = 1.0 

No 100 100 
Deformity Yes 0 0 P = 1.0 

No 100 100 

Pedal pulses Yes 24 0 P < 0.001 

No 76 100 

Active ulcer Yes 0 17 P < 0.001 

No 100 83 

Ingrown nail Yes 36 11 P < 0.001 

No 64 89 

Calluses Yes 27 20 P = 0.317 

No 73 80 

Blisters Yes 12 5 P = 0.128 

No 88 95 

Fissures Yes 0 0 P = 1.0 

No 100 100 

Monofilament Yes 64 48 P = 0.033 

No 36 52 

 

Table 2 shows the clinical characteristics of diabetic clients. There is no previous ulcer, previous amputation or deformity 

found in both the groups. Pedal pulses were 24% in the control group clients, 17% of the clients had an active ulcer in the 

experimental group, and ingrown nail was present on 36% of the control group and 11% of the experimental group. 

Calluses was present on 27% in control group and 20% in experimental group.  Blisters was present on 12 % of the control 

group and 5 % of the experimental group.  Monofilament was present on 64 % of the control group and 48 % of the 

experimental group.  There is a statistically significant difference between the two groups shown in terms of Pedal pulses, 

Ingrown nail and Monofilament 

 

Table 3: Comparison of control (Con) and experimental (Exp) groups on Knowledge of pre-test and post-tests 
Groups Median Percentile Statistics 

Con-Pretest 4 3 – 4.75 H = 100.312 

P < 0.001 Con-Posttest 1 4 3 – 4.75 

Con-Posttest 2 4 3 – 4.75 

Con-Posttest 3 4 3 – 9 

Exp-Pretest 4 3 – 4.75 

Exp-Posttest 1 4 3 – 6 

Exp-Posttest 2 8.5 3 – 9.75 

Exp-Posttest 3 9 6 – 10 
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Table 3 shows the comparison of control (Con) and experimental (Exp) groups on knowledge of pre-test and post-tests. 

The median knowledge scores of the Control group -Pretest, Posttest 1, Posttest 2 and Posttest 3 are 4,4,4,4 respectively 

in the experimental group, Pretest, Posttest 1, Posttest 2 and Posttest 3 are 4, 4, 8.5 and 9. Compared to the respective 

control groups, Posttest 2 and posttest 3 of the experimental group showed significant improvement in knowledge (P < 

0.001).  

 

Table 4:  Comparison of control (Con) and experimental (Exp) groups on Modified Nottingham assessment scale of 

pre-test and post-tests 
Test Mean + SE Control Experimental Comparison between tests 

(control and experiment) 

Pre-test  

 

Mean + SE 

33.60 + 0.94 33.96 + 1.22 t = 0.232; P = 0.817 

Post-test 1 33.60 + 0.94 35.07 + 1.24 t = 0.946; P = 0.345 

Post-test 2 34.74 + 1.07 47.79 + 1.15 t = 8.399; P < 0.001 

Post-test 3 35.98 + 1.16 50.30 + 1.03 t = 9.217; P < 0.001 

 

Table 4 shows the Modified Nottingham assessment scale to access the skill. The mean values of control group pre-test, 

post-test 1, post-test 2 and post-test 3 are 33.60, 33.60, 34.74 and 35.98, respectively.  The mean values of experimental 

group pre-test, post-test 1, post-test 2 and post-test 3 are 33.96, 35.07, 47.79 and 50.30, respectively. Comparing control 

and experimental (between groups), the pre-tests and post-tests 1 did not show significance (P = 0.817 and P = 0.345, 

respectively).  Whereas, the post-tests 2 and post-tests 3, showed significant difference (P < 0.001 and P < 0.001, 

respectively).  There was a 7.1 % improvement in the control group, but the experimental group showed 48.1 % 

improvement, showing the effectiveness of the intervention. 

 

Table 5: Comparison of control and experimental groups on HbA1C of pre-test and post-test. 
Test Mean + SE Control Experimental Comparison between 

tests (control and 

experiment) 

Pre-test  

 

Mean + SE 

7.232 ± 0.0596 7.518 ± 0.0741 t=3.007; P=0.003 

Post-test 1 7.232 ± 0.0596 7.518 ± 0.0741 t=3.007; P<0.003 

Post-test 2 7.204 ± 0.0622 7.001 ± 0.0719 t=2.049; P<0.043 

Post-test 3 7.157 ± 0.1039 8.027± 0.0788 t=6.679; P<0.000 

 

Table 5 shows the comparison of control and experimental groups on HbA1C of pre-test and post-test. The mean values 

of the control group pre-test, post-test 1, post-test 2 and post-test 3 are 7.23, 7.23, 7.20 and 7.15respectively.  The mean 

values of the experimental group pre-test, post-test 1, post-test 2 and post-test 3 are 7.51, 7.51, 7.00 and 8.02, respectively.  

Comparing control and experimental (between groups), the pre-tests and post-tests 1 post-tests 2, and post-tests 3showed 

significant difference (P = 0.003, P = 0.003, P = 0.043 and, P = 0.000). There was a 0.05% reduction in HbA1C in the 

control group, but the experimental group showed 0.46 % reduction in HbA1C level, showing the effectiveness of the 

intervention. Table 5 

 

DISCUSSION 
To prevent diabetic foot infections, diabetic patients should practise good foot hygiene. Patients with diabetes need to be 

constantly aware of the dangerous consequences of foot ulceration and infection. Knowledge and skill in foot self-care 

practices among diabetic clients are of great significance to prevent diabetic foot ulcers and further complications [9,10]. 

Foot care knowledge of diabetics is very important for control diabetic infections and further complications [11,12].  The 

current study compares the pre-test and post-test levels of knowledge and skill of diabetic patients regarding foot care 

practices, as well as the pre-test and post-test levels of HbA1c. The present study demonstrated that knowledge and skill 

in foot care practices improved in the experimental group, also there is a significant reduction in HbA1C in the 

experimental group. 

 

In the present study, there was no statistical difference between the two groups in terms of demographic variables such 

as age, education, and occupation.  There is a statistically significant difference between the two groups shown in terms 

of Pedal pulses, Ingrown nails and Monofilament. 

 

The present study demonstrates that there is a significant improvement in foot care knowledge of studied diabetics after 

the intervention.  The present study findings show that 48.1 % improvement in foot care knowledge in the experimental 

group and 7.1% improvement in the control group. This shows a better improvement in foot care knowledge of diabetics 

after the intervention. When analyzing the participant’s HbA1C before and after intervention, a significant reduction in 

HbA1C was observed in the experimental group compared to the control group. Experimental group showed 0.46 % 

tremendous reduction in HbA1C level comparing to a 0.05% reduction in HbA1C in the control group. This significant 

reduction in HbA1C shows the effectiveness of the intervention  
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A study conducted by Moradi et al, [13] showed that after the foot care intervention, awareness of foot care among diabetic 

patients in the experiential group improved significantly. The same study also showed a significant reduction in HbA1C 

in the experimental group. 

A study conducted by Hazavehei et al [14] demonstrated that diabetic people need to take caution about their feet. 

Knowledge in foot care practices of diabetes patients has an influence on avoiding infections. The study further showed 

that education in diabetic patients regarding foot care was effective.  

 

Another study conducted by KS Kasar et al [15] showed that HbA1c in the experimental group was reduced drastically 

after intervention. In the study participants of an age of 54 years. According to the results of the the study, there was a 

statistically significant difference between the pre-post-test in HbA1c. 

 

A study by Adolfsson et al[16] demonstrated that the knowledge of foot care among the intervention group was 

significantly higher compared to the control group at one-year follow-up.  

 

A study by Abdo et al[17] showed that majority of diabetic patients had low levels of knowledge regarding foot care 

practices. The study found that knowledge level in foot care was significantly poor among the older age group in the pre-

test. After educating such patients, the knowledge was improved drastically and also there was a reduction in the levels 

of blood sugar and HbA lc.  
 

In a study by Nguyen et al[18] the intervention group significantly improved the knowledge of preventive foot care 

practices and decreased the prevalence of foot risk factors for foot ulcers.  

 

In a study conducted by Tan et al[19], the intervention group improved their diabetes knowledge (P = <0.001) and 

medication adherence. For within-group comparisons, diabetes knowledge (P = <0.001), HbA1c level (P = <0.001), Self-

monitoring of blood glucose SMBG (P = <0.001) and medication adherence (P = 0.008) improved from baseline in the 

intervention group.  The study finding advocated the importance of self-foot care practices in diabetes. A study conducted 

by Zeinab et al[20] demonstrated that knowledge of diabetic foot care practices increased after the intervention. Also, 

another study by   Monami et al [21], Fatehi et al[22], arwa et al[23], Bin Abbas et al[24] and Zareban et al[25], Sriram 

[26], Vatankhah [27], Otero[28] showed that there is a significant increase in the awareness of the self-foot care practices 

in diabetes in the experimental group after the intervention.  

 

Diabetes education is assisting the diabetics to understand how to manage diabetes [29].According to the WHO, diabetes 

education is essential to diabetes management and is crucial for altering people's behavior and encouraging self-care.  

 

CONCLUSION:  
During pre-test, knowledge and skill of diabetics regarding foot self-care practices were poor. A training tool included 

diabetes mellitus signs and symptoms, types, complications, dietary management, lifestyle management, and medical 

management. Specific foot complications, significance of foot care, self-practices of foot care, and management of foot 

problems were also covered. The education package was delivered using computer presentation. 

 

This study showed an increase in the foot care knowledge and skill of diabetics after the intervention and drastic reduction 

in HbA1C in the experimental group compared to the control group. The study conveys a strong message to diabetes 

health care providers about the critical need for foot care awareness programmes among diabetics. 
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