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ABSTRACT 

 
Title: Effectiveness of citric acid dressing on healing process of diabetic foot ulcer 

among patients admitted in Surgical ward at Government Rajaji Hospital, Madurai. 

Objectives: To assess the level of healing process of diabetic foot ulcer. To evaluate 

the effectiveness of citric acid dressing on healing process of diabetic foot ulcer.                 

To associate the level of healing process of diabetic foot ulcer with their selected 

socio demographic variables and clinical variables. Hypotheses: H1: There is a 

statistically significant difference between the pretest and posttest level of healing 

process of diabetic foot ulcer among patients. H2: There is a statistically significant 

association between the level of healing process of diabetic foot ulcer with their 

selected Socio demographic variables and Clinical variables. Methodology: Pre 

Experimental Research Design was used. 40 subjects selected by Non Probability 

Sampling Technique. 3% Citric acid dressing applied once a day for 5 consecutive 

days and posttest was conducted on 6th day. Results: The result revealed that, there 

was a significant improvement in the level of healing process of diabetic foot ulcer. 

Conclusion: Citric acid dressing was more effective in improving the level of healing 

in patients with diabetic foot ulcer. 

Keywords: Citric acid dressing, Diabetic foot ulcer 
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CHAPTER - I 

INTRODUCTION 

“The human foot is a masterpiece of engineering and a work of art.” 

- Leonardo da Vinci 

Many people believe life is meaningless, but it is not! All people deserve to 

live since it is their right from birth. Life is precious because it is beautiful and it is a 

gift of God that he gave us. It leads to friendship, love, and even more. Life is all 

around us that people take it lightly. Life is a precious gift that makes sure the world 

goes on. With life, all people have free minds. People are able to do the great 

achievements in knowledge that they do. We are able to express our elations to the 

people around us; we speak of our love and show the world our right to live. I believe 

all life is precious. It is a gift from God to the universe. We should value this gift with 

all that we have and love. 

Lifestyle often refers to the chosen aspect of a person’s material life. In the 

recent years lifestyle as an important factor of health is more interested by 

researchers. According to WHO, 60% of related factors to individual health and 

quality of life are correlated to lifestyle.  Factors that influence lifestyle include 

cultural setting and changing technology; personal attitudes and preferences; 

household characteristics such as number of people, income and location. Today wide 

changes have occurred in life of all people. Malnutrition, unhealthy diet, smoking, 

alcohol consuming, drug abuse, stress and so on are the presentations of unhealthy 

lifestyle that they are used as dominant form of lifestyle. 
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Lifestyle has long been associated with the development of many chronic 

diseases and NCDs. WHO has identified four major NCDs, i.e., diabetes, CVDs, 

cancer and chronic lung disease/chronic obstructive pulmonary disease (COPD) 

which shares common lifestyle-related behavioral risk factors. These risk factors are 

tobacco use (smoking/chewing), physical inactivity, unhealthy diet, and alcohol use 

leads to key metabolic and or physiological changes like raised blood pressure (BP), 

overweight/obesity, raised blood glucose, and raised cholesterol levels. 

A disease is a particular abnormal condition that negatively affects the 

structure or function of part or all of an organism, and that is not due to any external 

injury. The disease experience significantly affects not only the person, but also exerts 

close influence on the family network. A collective suffering process emerges in 

which the family and the person suffering constitute a core to cope with the problem, 

in which the fear, uncertainty and concern with the problem are shared bilaterally. In 

general, a family member, usually the closest relative (partner, mother) assumes most 

of the care burden. In some cases, patients consider they put a strain on their family, 

creating a perceived dependence in the subjects that contributes to enhance their 

discomfort and changes family relations. 

Diabetes is a condition where people don't produce enough insulin to meet 

their body's needs and/or their cells don't respond properly to insulin. Insulin is 

important because it moves glucose, a simple sugar, into the body's cells from the 

blood. It also has a number of other effects on metabolism. There are two main kinds 

of diabetes: Type 1 diabetes and Type 2 diabetes. Type 1 diabetes occurs when the 

pancreas cannot make insulin. Type 2 diabetes occurs when the pancreas does not 

make enough insulin or the body does not use insulin properly. It usually occurs in 

adults, although in some cases children may be affected. People with Type 2 diabetes 
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usually have a family history of this condition and 90% are overweight or 

obese. Another less common form is gestational diabetes, a temporary condition that 

occurs during pregnancy.  

Diabetes mellitus (DM) is characterized by chronic hyperglycemia and 

impaired carbohydrates, lipids, and proteins metabolism caused by complete or partial 

insufficiency of insulin secretion and/or insulin action. There are two primary forms 

of diabetes, insulin-dependent Diabetes Mellitus (Type 1 Diabetes mellitus, T1DM) 

and non-insulin-dependent Diabetes mellitus (Type 2 Diabetes mellitus, T2DM). 

T2DM is the most common form of DM, which accounts for 90% to 95% of all 

diabetic patients.   

Diabetes is a major cause of blindness, kidney failure, heart attacks, stroke and 

lower limb amputation. In 2016, an estimated 1.6 million deaths were directly caused 

by diabetes. Another 2.2 million deaths were attributable to high blood glucose in 

2012. Almost half of all deaths attributable to high blood glucose occur before the age 

of 70 years. WHO estimates that diabetes was the seventh leading cause of death in 

2016. Healthy diet, regular physical activity, maintaining a normal body weight and 

avoiding tobacco use are ways to prevent or delay the onset of type 2 Diabetes. 

Diabetes can be treated and its consequences avoided or delayed with diet, physical 

activity, medication and regular screening and treatment for complications. In 2016, 

diabetes was the direct cause of 1.6 million deaths and in 2012 high blood glucose 

was the cause of another 2.2 million deaths. 

Asian Indian phenotype with high insulin resistance and increased abdominal 

fat deposition is more prone to diabetes and hence, the situation is alarming. In urban 

population, the diabetes prevalence is 5- 25% and in rural areas, it is 2-5%.  In Asia, 
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prevalence of diabetes is high and it has been estimated that 20% of the current global 

diabetic population resides in South- East Asia. Indeed, the number of cases in India 

is likely to double in two decades that is from 39.9 million (in 2007) to 69.9 million 

by 2025. However, half of those cases remain undiagnosed, underscoring the need for 

rapid, low-cost solutions to reach the region’s underserved areas. 

Until recently, India had more diabetics than any other country in the world, 

according to the International Diabetes Foundation, although the country has now 

been surpassed in the top spot by China. Diabetes currently affects more than           

62 million Indians, which is more than 7.1% of the adult population. The average age 

onset is 42.5 years. Nearly 1 million Indians die due to diabetes every year. 

The prevalence of diabetes is increasing worldwide resulting in foot 

complications, which lead to poor quality of life and increased cost of living. India 

ranks second in the world with 65.1 million diabetic patients. Prevalence rate of 

diabetes in India is 2.4% in rural and 12-17% in urban population. The various lower 

limb complications in diabetic patients are peripheral neuropathy, charcot atrophy, 

foot ulcers, infections and lower extremity amputations which may lead to 

hospitalization and disability among the diabetes.  

According to the Indian Heart Association, India is projected to be home to 

109 million individuals with diabetes by 2035. A study by the American Diabetes 

Association reports that India will see the greatest increase in people diagnosed with 

diabetes by 2030. The high incidence is attributed to a combination of genetic 

susceptibility plus adoption of a high-calorie, low-activity lifestyle by India's growing 

middle class. A study conducted in South India found that major risk factors for 

diabetes were age of 40 years, male gender, body mass index of more than 23 kg/m2, 
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waist hip ratio of men >1 and women >0.8, alcohol intake and systolic blood pressure 

of more than 140 mm of Hg 

In Tamil Nadu, 18.6 per cent of population are known to have diabetes and 

statistics are not encouraging for places like Madurai”. The prevalence of diabetes, a 

non-communicable disease (NCD), has been steadily increasing in the past few 

decades, especially in Tamil Nadu (10.4 per cent prevalence), as seen in INDIAB 

study of Indian Council of Medical Research (ICMR). 

Research has shown, however, that development of a foot ulcer is preventable. 

Foot ulcers are much feared complications of diabetes and recent studies have 

suggested that the risk of developing foot ulcer is as high as 25%. In India prevalence 

of footulcers in diabetes patients is 3% which is lower compared with western 

population. The regional prevalence of diabetes varies from as low as 5.3% in 

Jharkhand to 10.4% in Tamil Nadu and 13.6% in Chandigarh. 

1.1 Need for the Study 

  Diabetic foot infections include Septic arthritis, Abscesses, Cellulitis, 

Tendonitis and Osteomyelitis. Severe infections in the foot may lead to leg 

amputations. It is estimated that Diabetes accounts for more than 50% of amputation, 

of which 85% of lower amputation in Diabetes patients are preceded by foot ulcers. 

Simple lifestyle measures have been shown to be effective in preventing or 

delaying the onset of type 2 diabetes. To help prevent type 2 diabetes and its 

complications, people should 

• Achieve and maintain healthy body weight 

• Be physically active – at least 30 minutes of regular, moderate-intensity 

activity on most days. more activity is required for weight control 
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• Eat a healthy diet, avoiding sugar and saturated fats intake 

• Avoid tobacco use – smoking increases the risk of diabetes and cardiovascular 

diseases. 

Being overweight and using alcohol and tobacco also plays a role in the 

development of foot ulcers and also anyone who has diabetes can develop foot ulcer. 

People who use insulin are at higher risk of developing a foot ulcer, as are patients 

with diabetes- related kidney, eye and heart disease.  

Diabetic foot ulcer is a major complication of diabetes mellitus and probably 

the major component of the diabetic foot.  Wound healing is an innate mechanism of 

action that works reliably most of the time. A key feature of wound healing is a 

stepwise repair of lost extracellular matrix (ECM) that forms the largest component of 

the dermal skin layer. But in some cases, certain disorders or physiological insult 

disturbs the wound healing process. Diabetes mellitus is such metabolic disorder that 

impedes the normal steps of the wound healing process, which causes a delay in the 

formation of mature granulation tissue and parallel reduction in wound tensile 

strength. 

   The yearly incidence of diabetic foot ulcers ranges from 2% to 32% depending 

upon ADA risk classification, Boulton. More than half of the ulcers will become 

infected, requiring hospitalization and 20% of infections results in amputation. 

Amputation in people with diabetes is 10 to 20 times more common than in people 

without diabetes and it is estimated that every 30 seconds a lower limb or part of a 

lower limb is lost somewhere in the world as a consequence of diabetes. In India, the 

age adjusted annual incidence of  non traumatic lower limb amputations in persons 

with diabetes ranges from 2.1 to 13.7 per 1,000 persons.  A study says that 40- 70 % 
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of amputation in Tamil Nadu occurs due to diabetes. A prospective observational 

study was carried out in 120 patients who were admitted with diabetic foot infections 

in Government Rajaji Hospital, Madurai for a period of 18-month showed patients 

with age <50 -40%, went for amputation, 51 to 60- 34.3% went for amputation, 61to 

70- 20% went for amputation and > 70- 5.7% went for amputation. 

The risk of foot ulceration and limb amputation increases with age and the 

duration of diabetes. The prevention of diabetic foot is crucial, considering the 

negative impact on a patient’s quality of life and the associated economic burden on 

the healthcare system. 

Wound healing is a complex process involving highly regulated responses of 

specified cell types, which harbor locally secreted growth factors that play a key role 

in wound healing. Treating a diabetic foot infection requires proper wound care and 

appropriate antibiotic therapy. The fundamentals of good clinical care includes 

adequate frequent debridement, offloading, moist wound care, treatment of infection, 

and revascularization of the ischemic limb. Wound care plays a pivotal role in the 

management of diabetic foot ulcer, which comprises cleaning the wound with normal 

saline following aseptic techniques and the use of modern wound care techniques that 

promote a moist wound healing environment. 

The pH value within the wound milieu directly and indirectly influences all 

biochemical reactions taking place in the process of wound healing. It has been 

proven that the surface pH of a wound plays an important role in wound healing as it 

helps control infection and increase antimicrobial activity, oxygen release, 

angiogenesis, protease activity, and bacterial toxicity. Therefore, pH value affects the 

regular cellular events in wound healing. It has also been observed that wounds with a 



8 
 

high alkaline pH have a lower healing rate in both acute and chronic wounds as 

compared to wounds with a pH closer to neutral. Wound healing progression 

decreases when pH is elevated to alkaline condition. The environment of acute as well 

as chronic wounds progresses from an alkaline state to a neutral state and then to an 

acidic state when healing begins. 

1.2 Statement of the Problem 

  A study to assess the effectiveness of Citric acid dressing on Healing process 

of Diabetic foot ulcer among patients admitted in Surgical ward at Government Rajaji 

Hospital, Madurai. 

1.3 Objectives 

1) To assess the level of healing process of diabetic foot ulcer among patients 

admitted in Surgical ward at Government Rajaji Hospital, Madurai-20. 

2) To evaluate the effectiveness of citric acid dressing on healing process of 

diabetic foot ulcer among patients admitted in Surgical ward at Government 

Rajaji Hospital, Madurai-20. 

3) To associate the level of healing process of diabetic foot ulcer among patients 

admitted in Surgical ward at Government Rajaji Hospital, Madurai-20 with 

their selected socio demographic variables and clinical variables. 

1.4 Hypotheses 

H1: There is a statistically significant difference between the pretest and posttest level 

of healing process of diabetic foot ulcer among patients admitted in Surgical ward at 

Government Rajaji Hospital, Madurai-20. 
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H2: There is a statistically significant association between the level of healing process 

of diabetic foot ulcer among patients admitted in Surgical ward at Government Rajaji 

Hospital, Madurai-20 with their selected socio demographic variables and clinical 

variables. 

1.5 Operational Definition 

Effectiveness 

In this study effectiveness refers to the desired result produced by the citric 

acid dressing on diabetic foot ulcer on wound healing process among patients and it 

will be measured by using Modified PEDIS (Perfusion, Extent, Depth, Infection and 

Sensation) Classification and Scoring system. 

Citric acid dressing 

In this study it refers to cleaning the diabetic foot ulcer with 0.9% normal 

saline and  application of 3% Citric acid soaked gauze dressing once a day for 5 

consecutive days. 

Healing process 

Healing process refers to the increase in perfusion of blood supply, reduction 

of wound infection, maintenance of sensation and approximation of wound as 

measured by Modified PEDIS (Perfusion, Extent, Depth, Infection and Sensation) 

Classification and Scoring system. 

Patients with diabetic foot ulcer 

Patients with diabetic foot ulcer refers to those who is diagnosed as Grade I 

and Grade II Diabetic foot ulcer and admitted in Surgical ward at Government Rajaji 

Hospital, Madurai. 
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1.6 Assumption 

This study assumes that 

Patients have different levels of healing process of Diabetic foot ulcer. 

1.7 Delimitations 

The study is limited to 

1) Patients who are admitted with diabetic foot ulcer in Surgical ward at 

Government Rajaji Hospital, Madurai-20. 

2) Sample size is limited to 40 patients 

3) Study period 4-6 weeks. 

1.8 Projected Outcome 

1) This study will help to identify the prevalence of diabetes mellitus and diabetic 

foot ulcer. 

2) Citric acid dressing will heal the diabetic foot ulcer among patients. 

3) The findings will help the health care professionals to practice citric acid 

dressing and to use it in health care setting and in other areas. 
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CHAPTER II 

REVIEW OF LITERATURE 

 
“Literature is as old as speech. It grew out of human need for it, and it has not 

changed except to become more needed.” 

- John steinbeck 

This chapter explains in detail about the review of literature and conceptual 

framework used for the study. A literature review surveys books, scholarly articles, 

and any other sources relevant to a particular issue, area of research, or theory, and by 

doing so, provides a description, summary and critical evaluation of these works in 

relation to the research problem being investigated. Literature reviews are designed to 

provide an overview of sources the researcher have explored while researching a 

particular topic and to demonstrate to the readers how the research fits within a larger 

field of study. 

 Generally, review of literature provides in-depth understanding and 

explanation on how the findings are similar to or novel from previous research work. 

The aim of literature review is to highlight what has been done so far in the field of 

interest and how your findings relate to earlier research. The review of literature also 

indicates the approaches, methods, variables used and statistical procedure. Review of 

literature also reveals techniques and statistical procedures that have not been 

attempted by others. 

Review of literature in the study is organized under the following headings. 

A) Literature related to prevalence of diabetic foot ulcer. 

B) Literature related to effectiveness of citric acid dressing. 

C) Literature review related to citric acid dressing on healing process of 

diabetic foot ulcer. 
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2.1 Literature related to prevalence of diabetic foot ulcer. 

Leila Yazdanpanah, et.al, (2018), conducted a prospective cohort study on 

Incidence and Risk Factors of Diabetic Foot Ulcer at Ahvaz Jundishapur University of 

Medical Sciences, Ahvaz, Iran. Among all 712 patients with diabetes. 605 patients 

met the inclusion criteria. Thirty-nine cases (6.4%) had DFU, so we followed up 566 

patients without any present or history of DFU for 24 months, of whom 32 were lost 

to follow-up. Independent risk factors of DFU development were previous history of 

DFU or amputation, insulin consumption, gender, distal neuropathy and foot 

deformity. In this study, p value ≤ 0.05 was considered as significant. 

S. P. Vibha, et.al, (2018), conducted a study on Community based study to 

assess the prevalence of diabetic foot syndrome at Udupi district. A community based 

cross-sectional study, 620 subjects participated in the study, The overall prevalence of 

DFS was 51.8%. Among them 31.3, 11.9 and 8.5% belonged to category 1, 2 and 3 

respectively. Multivariate logistic regression analysis showed advancing age, low 

socio-economic status, sedentary physical activity and longer duration of DM were 

significantly correlates with of DFS. 

Chandrashekar S., Suraj Muralidhar, (2017), conducted a study on A study 

on the prevalence of risk factors and presence of diabetic foot ulcers at Mysore 

Medical College and Research Institute, Mysuru, Karnataka, India. An 

epidemiological study, 249 T2DM participants were enrolled. The prevalence of DFU 

risk factors was 55.4% (95% CI: 53.7% - 57.0%), and prevalence of DFU was 12% 

(95% CI: 10.3% - 13.6%). 

 



 

13 
 

Pengzi Zhang, et.al, (2016), conducted a study on  Global epidemiology of 

diabetic foot ulceration, through searching PubMed, EMBASE, ISI Web of science, 

and Cochrane database.  A systematic review and meta-analysis was done. It was 

found that that global diabetic foot ulcer prevalence was 6.3% (95%CI: 5.4–7.3%), 

which was higher in males (4.5%, 95%CI: 3.7–5.2%) than in females (3.5%, 95%CI: 

2.8–4.2%), and higher in type 2 diabetic patients (6.4%, 95%CI: 4.6–8.1%) than in 

type 1 diabetics (5.5%, 95%CI: 3.2–7.7%). North America had the highest prevalence 

(13.0%, 95%CI: 10.0–15.9%), Oceania had the lowest (3.0%, 95% CI: 0.9–5.0%), 

and the prevalence in Asia, Europe, and Africa were 5.5% (95%CI: 4.6–6.4%), 5.1% 

(95%CI: 4.1–6.0%), and 7.2% (95%CI: 5.1–9.3%), respectively. Australia has the 

lowest (1.5%, 95%CI: 0.7–2.4%) and Belgium has the highest prevalence (16.6%, 

95%CI: 10.7–22.4%), followed by Canada (14.8%, 95%CI: 9.4–20.1%) and USA 

(13.0%, 95%CI: 8.3–17.7%). The patients with diabetic foot ulcer were older, had a 

lower body mass index, longer diabetic duration, and had more hypertension, diabetic 

retinopathy, and smoking history than patients without diabetic foot ulceration.   

Tesfamichael G. Mariam, et.al, (2016), conducted a study on Prevalence of 

Diabetic Foot Ulcer and Associated Factors among Adult Diabetic Patients at the 

University of Gondar Referral Hospital, North West Ethiopia. An institutional-based 

cross-sectional study, Systematic random sampling was used to select 279 study 

participants. From the total number of participants involved in the study, 154 (55.2%) 

were males and 125 (44.8%) were females. The mean age of participants was 49.8 

with SD ± 15.6 years. One hundred ninety (68.1%) were married. Regarding their 

educational status, 46 (16.5%) had secondary education and above. Ninety-nine 

(35.5%) participants came from rural area. Two hundred forty-six, (88.2%) 

participants were Orthodox Christians on religious status  
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2.2 Literature related to effectiveness of citric acid dressing 

Supaksh Mahindru, et.al, (2017), conducted a study on Evaluation of effect 

of topical application of 3% citric acid on wound healing at Government Medical 

College, Amritsar. An unicentric, prospective, randomised study with a parallel 

design was used on 100 patients divided into two groups of 50 each. Patients treated 

with citric acid (72.06%) showed more reduction in wound size than those who were 

treated by conventional method (67.40%). The increase in granulation area was more 

when citric acid (65.36%) was used than that in control group (60.60%). Wounds 

treated with citric acid showed early reduction in amount of discharge as compared to 

control group.   

Zhaoxin Zhang, et.al, (2015), conducted a study on Wound bed preparation 

for ischemic diabetic foot ulcer with citric acid at People’s Hospital of Xinjiang 

Uygur Autonomous Region, China. A total of 60 cases of patients with diabetic foot 

ulcer were  randomly  divided  into  the  experimental  group  (n  =  30)  and  the  

control  group  (n  =  30). The wound bed preparation time of the experimental group 

was 14.37 ± 1.06 days (t = 14.78, p < 0.0001). The mean cure time of the 

experimental group was 32 ± 1.93 (t =12.521, p < 0.01). There  was  statistically  

significant difference in the growth of granulation tissue  between  the  experimental  

group  and  the  control  group  (p  <  0.05). 

Vinod prabhu, et.al, (2014), conducted a study on Does wound pH 

modulation with 3% citric acid solution dressing help in wound healing at  Bharati 

Vidyapeeth University, Sangli, Maharashtra, India. An unicentric randomized double 

blinded study with a parallel design was used. Twenty patients were known diabetic 

out of which 11 were in the CA group, and the rest were in the Eusol group. The ulcer 
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granulation interval showed that the mean stay in CA group was 10.56 days while it 

was 20.04 days in the Eusol group. The cost of stay was less in CA group. It is 

concluded that 3% CA solution forms a good alternative for wound dressings that acts 

by modulating the wound pH to acidic levels 

V. U.Thool, et.al, (2014), conducted a prospective study on Permeabilizer 

citric acid treatment for VISA infections at RTM Nagpur University, Nagpur, India. 

16 MRSA isolates tested for potentiating activity of citric acid, 14 isolates showed an 

increase in zone diameter size. The wide range of study on citric acid suggests that it 

would be a valuable option in the therapy of MRSA/VISA infections and in topical 

application in wound care. Citric acid inhibited all isolates in the range of 0.05-0.2 

gm% and all the Vancomycin Intermediate Staphylococcus aureus (VISA)  isolates 

(n=9) were susceptible to citric acid except one. 

Rajendra G Malu, et.al, (2014), conducted a study on topical use of citric 

acid for wound bed preparation at MIMSR Medical College, Latur, India. Using 

purposive sampling technique five samples were selected with wounds with large raw 

areas. Application of 3% citric acid ointment resulted in the formation of healthy 

granulation tissue in four cases. There was statistically significant difference in the 

growth of granulation tissue (p<0.05). 

2.3 Literature review related to citric acid dressing on healing process of 

diabetic foot ulcer.   

Kumari, M.j, Jeyagowri, Jagdish, S. (2017), conducted a quasi experimental 

study on compare the effect of wound healing and cost of dressing solution between 

citric acid and conventional method of dressing among the patients with diabetic foot 

ulcer in tertiary hospital, puducherry. Using convenient sampling technique 120 
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patients with diabetic foot ulcer were recruited for the study. the researcher had 

chosen the first sixty patients for conventional method of dressing after that next sixty 

patients allotted for 3% citric acid dressing. The significant ‘p’ value inferred that the 

difference in improvement in wound healing status among the patients in the citric 

acid dressing and conventional dressing groups after the intervention was statistically 

significant (p<0.0001).  

Dr. Kumari, et.al, (2016), conducted a study on Effect of citric acid dressing 

on wound healing of diabetic foot ulcer at JIPMER, Pudhucherry. Totally sixty 

patients admitted in surgical wards with diagnosis of diabetic foot ulcer was taken as 

samples.  The significant ‘p’ value (p<0.0001) gave the inference that the difference 

in wound healing status existed (after citric acid dressing) among the pre and post 

assessments I, II, and III which were statistically significant.         

 Krishnaveni.R, (2016), conducted a experimental study on a study to assess 

the of 3% citric acid dressing on diabetic foot ulcer in Rajiv Gandhi Government 

General Hospital, Chennai. Using simple random sampling technique 60 samples 

were selected. The findings of the study reveals that in experimental group clients 

were reduced 22.1% of wound score after 3% citric acid dressing.  Control group 

clients were reduced 7.9% of score. This shows the effectiveness of citric acid 

dressing.  

  Raji.R, (2012), conducted a experimental study on effect of citric acid on 

diabetic foot ulcer among patients admitted in selected wards at Ramakrishna 

Hospital, Coimbatore. Using convenient sampling technique 16 samples were selected 

in which 8 were in experimental group and 8 were in control group. The calculated ‘t’ 

value was greater than the table value significant at 0.05 level.  
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2.4 Conceptual framework 

A conceptual framework represents the researcher’s synthesis of literature on 

how to explain a phenomenon. It maps out the actions required in the course of the 

study given his previous knowledge of other researchers’ point of view and his 

observations on the subject of research. They also offer an explanation of why the 

study is pertinent and how the researcher expects to fill the gap in the literature. 

 The conceptual framework “sets the stage” for the presentation of the 

particular research question that drives the investigation being reported based on the 

problem statement. The problem statement of a thesis presents the context and the 

issues that caused the researcher to conduct the study. 

The conceptual framework used in this study is based on Orlando’s Nursing 

process theory. In this theory Orlando explains that the role of the nurse is to find out 

and meet the patient's immediate need for help. The patient's presenting behavior may 

be a plea for help, however, the help needed may not be what it appears to be. 

Therefore, nurses need to use their perception, thoughts about the perception, or the 

feeling engendered from their thoughts to explore with patients the meaning of their 

behavior. This process helps nurse find out the nature of the distress and what help the 

patient needs. 

There are five phases in this theory as follows:  

• Function of professional nursing - Organizing principle  

• Presenting behavior - Problematic situation  

• Immediate reaction - Internal response  

• Nursing process discipline – Investigation  

• Improvement – Resolution 
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Function of professional nursing - Organizing Principle 

In this phase, the nurses find out and meet the immediate needs of the patient. 

According to Orlando, Nurse is responsible to individual who suffer or anticipate a 

sense of helplessness, it is focused on the process of care in an immediate experience, 

it is concerned with providing direct assistance to individuals in whatever setting they 

are found for the purpose of avoiding, relieving, diminishing or curing the 

individual’s sense of helplessness. 

In this study the researcher responds to patients with Diabetic foot ulcer who 

suffer with sense of helplessness. Researcher focused on the process of care, based on 

the information through the subjective and objective data and assess the Diabetic foot 

ulcer by using Modified PEDIS (Perfusion, Extent, Depth, Infection and Sensation) 

Classification and Scoring system and formulate the nursing diagnosis. 

Presenting Behavior - Problematic Situation  

In this phase, the situation is perceived as problematic. The presenting 

behavior of the patient, regardless of the form in which it appears, may represent a 

plea for help, this stimulus, causes an automatic internal response in the nurse, and the 

nurse’s behavior causes a response in the patient. 

In this study the researcher find out the immediate need for the patients with 

Diabetic foot ulcer based on the Modified PEDIS score and select the subject who is 

having Grade I and Grade II Diabetic foot ulcer with the level of Perfusion, Extent, 

Depth, Infection and Sensation based on this, formulate the nursing care plan in the 

term of short term and long term goals. 
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Immediate reaction - Internal response  

 In this phase, Person perceives with any one of his five sense organs an object 

or objects, the perceptions stimulate automatic thought,  each thought stimulates an 

automatic feeling, then the person acts. 

In this study the researcher perceives the complications of Diabetic foot ulcer 

decided and applied  3% Citric acid dressing (alters the wound pH to acidic which 

inhibits the bacterial growth, decreases the activity of proteolytic enzymes, increases 

oxygen concentration and promotes migration and proliferation of fibroblast growth) 

once a day for 5 consecutive days. 

Nursing process discipline – Investigation  

            In this phase, any observation shared and explored with the patient is 

immediately useful in ascertaining and meeting his/her need or find out that he/she is 

not in need at that time. The nurse does not assume that, any aspect of her reaction to 

the patient is correct, helpful or appropriate until the nurse checks the validity of it in 

exploration with the patient. The nurse initiates a process of exploration to ascertain 

how the patient is affected by what the nurse says or does   

          In this study the researcher observe the level of Diabetic foot ulcer among 

Diabetic patients those who are admitted in Surgical Ward at Government Rajaji 

Hospital, Madurai by using Modified PEDIS (Perfusion, Extent, Depth, Infection and 

Sensation) Classification and Scoring system. 

Improvement - Resolution  

 In this phase, evaluation of the result that whether the activity serves to help 

the patient communicate her or his need for help and how it is met. 
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            In this study based on the Modified PEDIS (Perfusion, Extent, Depth, 

Infection and Sensation) Classification and Scoring system the researcher disseminate 

the results to the health care provider to continue the same intervention in future. At 

the same time based on the results (Post test level of Diabetic foot ulcer) the 

researcher plan for the further nursing interventions. 
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FIGURE 1: ORLANDO’S NURSING PROCESS THEORY -1961 
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CHAPTER – III 

RESEARCH METHODOLOGY 

 
This chapter deals with the description of the research methodology adopted 

by the investigator to study. Research methodology is the most important part of the 

research study. This enables the researcher to form a blue print of the research 

undertaken. Research methodology involves the systematic procedure by which the 

researcher starts from the time of initial identifications of the problem to its final 

conclusions. 

Research methodology helps the researcher in organizing the procedure for 

getting valid and reliable data for the problem under investigation. 

3.1 Research approach 

 In this study, Quantitative evaluative approach was adopted by the researcher 

to assess the effectiveness of Citric acid dressing on Healing process of Diabetic foot 

ulcer among patients admitted in Surgical ward at Government Rajaji Hospital, 

Madurai. 

3.2 Research design  

Research plan is the researcher’s overall plan for obtaining answer to the 

research question or for testing the research hypothesis. The research design used in 

this study was Pre experimental (one group pre test post test) research design. 

O1……………….X……………….O2 

O1-   Pretest level of healing process of diabetic foot ulcer among patients. 

X- 3% Citric acid dressing once a day for 5 consecutive days 

O2-   Post level of healing process of diabetic foot ulcer among patients. 
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3.3 Variables 

Independent variable: Citric Acid dressing 

Dependent variable: Healing process of diabetic foot ulcer among patients. 

Socio demographic variables 

Age, Gender, Religion, Area of residence, Dietary pattern, Education status, 

Type of Occupation, and Monthly income. 

Clinical variables 

Type of Diabetes, Duration of  Diabetes Mellitus, Duration of  Diabetic foot 

ulcer, Site of Diabetic foot ulcer, Type of Anti-Diabetic drug, Co-morbid conditions, 

Body mass index, Random blood sugar level and Adherence to treatment. 

3.4 Setting of the study  

 The setting was selected based on acquaintance of the investigator with the 

institution, feasibility of conducting the study, availability of the sample, permission 

and proximity of the settings to investigation. 

 The study was conducted among patients with Diabetic foot ulcer who got 

admitted in Surgical Ward at Government Rajai Hospital, Madurai. At present there 

are 3102 beds available.  It is a Multi-specialty attached hospital and it provides 

comprehensive care to all. Madurai Medical College is the second largest institution 

in Tamil Nadu by manpower and serving the poor people of whole South India. 

Surgical ward consists of 250 beds and nearly 35 to 40 patients with Diabetic foot 

ulcer get admitted every month. 
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3.5 Population 

 Population is the entire set of individuals or objects having some common 

characteristics; sometimes called Universe.       

 (Polit Hunger 2013) 

Target population 

 Target population of the study was patients with diabetic foot ulcer. 

Accessible population 

 Accessible population of the study was patients with diabetic foot ulcer who 

got admitted in Surgical Ward at Government Rajaji Hospital, Madurai. 

3.6 Sample 

 Samples of this study were patients with diabetic foot ulcer who got admitted 

in Surgical ward and who met the Inclusion criteria. 

3.7 Sampling technique 

 Non probability (Purposive) sampling technique was used in this study. 

3.8 Sample Size 

 The sample size was 40 patients with Diabetic foot ulcer. 

3.9 Criteria for selection of sample 

 The study sample was selected based on the following Inclusion and 

Exclusion criteria. 

Inclusion criteria 

• Patients who got admitted in Surgical Ward with Grade I and Grade II 

Diabetic Foot Ulcer. 

• Patients who were willing to participate the study. 
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Exclusion criteria 

• Critically ill patients 

• Immuno compromised patients  

3.10 Description of the tool 

The tool consists of two sections 

Section I: Socio Demographic variables and clinical variables 

Socio Demographic variables 

This section consists of Age, Gender, Religion, Education status, Dietary 

pattern, Occupation, Area of residence and Monthly income. 

 Clinical variables 

This section consists of Type of diabetes, Duration of diabetes mellitus, Type 

of anti-diabetic drug, Adherence to treatment, Random blood sugar level, Body Mass 

Index, Co-morbid conditions, Duration of foot ulcer and Site of diabetic foot ulcer. 

Section II: Modified PEDIS (Perfusion, Extent, Depth, Infection and Sensation) 

classification and scoring system 

Interpretation of score 

1-3= GRADE I 

4-6= GRADE II 

7-9= GRADE III 

10-12= GRADE IV 
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3.11 Validity of the tool 

Content validity 

 The content validity of the tool with evaluation criteria checklist was 

submitted to five experts in the field of Medicine, Surgery and Medical Surgical 

Nursing for the opinion of the tools in the item. They judged the items for clarity, 

relatedness, meaningfulness and adequacy of content. Modifications was made in 

Socio demographic variables and Clinical variables based on their suggestions. Tool 

was translated to Tamil and retranslated into English to confirm language validity. 

3.12 Reliability of the tool  

 The reliability of a measuring instrument is a major criterion for assessing its 

quality and adequacy. Reliability is the consistency with which it measures the target 

attribute. Modified PEDIS (Perfusion, Extent, Depth, Infection and Sensation) 

Classification and Scoring system is a standardized tool with the reliability of r=0.84. 

Hence the tool was considered reliable and used in this study. 

3.13 Pilot study 

 A formal permission was obtained from the Ethical Committee of Madurai 

Medical College, Madurai, Head of the Department, Department of Medicine and 

General Surgery, Government Rajaji Hospital, Madurai. The Pilot study was 

conducted for 7 days from 18.02.2019 to 24.02.2019. Samples were selected as per 

the inclusion criteria using non probability purposive sampling technique.   Informed 

oral and written consent was obtained from the participants after well explaining the 

purpose of the study. Pretest was done on first day using Modified PEDIS (Perfusion, 
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Extent, Depth, Infection and Sensation) classification and scoring system.  3% Citric 

acid dressing was applied to the subjects once a day for 5 consecutive days and the 

post test was conducted on 6th day using PEDIS classification and scoring system.  

Pilot study generally involves a sample of subjects drawn from the same populations 

as those from which the study sample will be drawn. The study was practically 

feasible to be conducted for a large population.  

3.14 Ethical consideration  

 This study was conducted after getting approval from the Ethical Committee 

of Madurai Medical College, Madurai-20. All the respondents were informed 

carefully regarding the purpose of the study and their part during the study and how 

the privacy will be guarded. Informed Oral and Written consent was obtained from all 

the participants and Confidentiality was ensured. 

3.15 Data collection procedure  

 After obtaining permission from the Ethical Committee of Madurai Medical 

College, Madurai, Head of the Department, Department of Medicine and General 

surgery, Government Rajaji Hospital, Madurai. The data collection was done from 

18.03.2019 to 12.04.2019. Samples were selected as per the inclusion criteria using 

non probability purposive sampling technique. Rapport was established with the 

patients with diabetic foot ulcer and the brief introduction about the study was 

explained. Informed Oral and Written consent was obtained from the patients after 

fully explaining the purpose of the study. Pretest was done on first day using 

Modified PEDIS (Perfusion, Extent, Depth, Infection and Sensation) Classification 

and Scoring system.  3% Citric acid dressing applied to the subjects once a day for 5 
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consecutive days and the post test was conducted on 6th day using PEDIS 

classification and scoring system.  Sample procedure was followed for 6 weeks until 

the fulfillment of required samples. 

3.16 Plan for data analysis  

 The data analysis involves the transition of information collected during the 

course of the research project into an interpretable and managerial form. The data was 

analyzed according to objectives of the study by using descriptive and inferential 

statistics. To compute the data master sheet was prepared by the researcher. 

Descriptive statistics 

 Analysis of baseline data was done by using Frequency and Percentage. 

 3% Citric acid dressing on healing process of diabetic foot ulcer among 

patients was analyzed by computing Frequency, Percentage, Mean and 

Standard Deviation.  

Inferential statistics 

 Paired “t” test was used to evaluate the effectiveness of 3% Citric acid 

dressing on healing process of diabetic foot ulcer among Patients. 

 Chi- square was used to analysis the association between level of healing 

process and selected Socio demographic variables and Clinical variables 

among patients with diabetic foot ulcer. 
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3.17 Protection of human rights 

 The research proposal was approved by the Ethical committee of Madurai 

Medical College, Head of the Department, Department of Medicine and General 

surgery, Government Rajaji Hospital, Madurai and the Principal, College of Nursing, 

Madurai Medical College, Madurai. Positive benefits was explained to the study 

subjects and to the care givers. Assurance given to the subjects that anonymity will be 

maintained throughout the study and assurance was given that they can withdraw 

from the study at any point of time. 
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3.18 Schematic Representation of Research Methodology 
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CHAPTER – IV 

DATA ANALYSIS AND INTERPRETATION 

 
This chapter explains the statistical analysis performed on the collected data. 

Analysis is the method for reading quantitative data meaningful and intelligible 

information, so that the research problem can be studied and tested, including 

relationships between the variables. The data assembled, analyzed, tested for their 

significance. The findings based on the statistical analysis are presented in this 

chapter. Descriptive statistics was used for analyzing data in the light of objective of 

the study. 

The data collected were interpreted, organized and finalized under the 

following sections 

Section I  

Distribution of patients with diabetic foot ulcer according to their selected 

Socio demographic variables and Clinical variables  

Section II 

 Description of pre test level of healing process of diabetic foot ulcer among 

patients  

Section III 

 Effectiveness of citric acid dressing on healing process of diabetic foot ulcer 

among patients  

Section IV 

 Association between the post test level of healing process of diabetic foot 

ulcer among patients with their selected Socio demographic variables and Clinical 

variables 
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SECTION I  
Distribution of patients with diabetic foot ulcer according to their selected socio 

demographic variables and clinical variables  
 

Table- 1 
Frequency and percentage distribution of patients with diabetic foot ulcer 
according to their selected socio demographic variables and clinical variables               

                                                                                                                      n=40 

Socio demographic variables f % 

Age 

< 30 years 
31-40 years 
41-50 years 
51-60 years 
>60 years 

0 
5 
8 
18 
9 

0.00% 
12.50% 
20.00% 
45.00% 
22.50% 

Gender 
Male 
Female 

32 
8 

80.00% 
20.00% 

Religion 
Hindu 
Christian 
Muslim 

35 
3 
2 

87.50% 
7.50% 
5.00% 

Area of 
residence 

Urban 
Sub urban 
Rural 

4 
17 
19 

10.00% 
42.50% 
47.50% 

Dietary 
pattern 

Vegetarian 
Non Vegetarian 

4 
36 

10.00% 
90.00% 

Educational 
status 

No formal education 
Primary education 
Higher Secondary  school 
Graduate 

9 
21 
7 
3 

22.50% 
52.50% 
17.50% 
7.50% 

Type of 
occupation 

Profession 
Clerical/ shop keeper/ farmer 
Unskilled worker 
Unemployed 

3 
24 
8 
5 

7.50% 
60.00% 
20.00% 
12.50% 

Monthly 
income 

< Rs.5000 
Rs. 5001-10,000 
Rs.10,001-15,000 
> Rs.15,000 

8 
24 
5 
3 

20.00% 
60.00% 
12.50% 
7.50% 
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Type of 
diabetes 
mellitus 

Type 1 Diabetes 
Type 2 Diabetes 

0 
40 

0.00% 
100.00% 

Duration of 
diabetes 
mellitus 

< 1 year 
1-3 years 
3-5 years 
> 5 years 

2 
15 
6 
17 

5.00% 
37.50% 
15.00% 
42.50% 

Duration of 
diabetic foot 
ulcer 

< 1 month 
1- 6 months 
> 6 months 

20 
15 
5 

50.00% 
37.50% 
12.50% 

Site of diabetic 
foot ulcer 

Big toe ulcer 
Plantar surface of the foot 
Dorsal surface of the foot 
Foot 

1 
12 
8 
19 

2.50% 
30.00% 
20.00% 
47.50% 

Type of 
antidiabetic 
drug 

Oral hypoglycemic agents 
Insulin 
Insulin and Oral 
hypoglycemic agents 

15 
23 
2 
 

37.50% 
57.50% 
5.00% 

 

Comorbid 
conditions 

Hypertension 
Coronary artery disease 
Renal impairment 
Neurological disorder 
None of the above 

9 
1 
0 
2 
28 

22.50% 
2.50% 
0.00% 
5.00% 
70.00% 

Body mass 
index 

< 18.5 
18.5-24.9 
25.0-29.9 
> 30 

6 
25 
9 
0 

15.00% 
62.50% 
22.50% 
0.00% 

Random blood 
sugar 

< 120 mg/dl 
121- 160 mg/dl 
161- 200 mg/dl 
> 200 mg/dl 

2 
8 
21 
9 

5.00% 
20.00% 
52.50% 
22.50% 

Adherence to 
treatment 

Regular treatment 
Irregular treatment 

26 
14 

65.00% 
35.00% 

 

Table 1 explains the frequency and percentage distribution of patients 

with diabetic foot ulcer according to their selected socio demographic variables 

and clinical variables. 
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With respect to age, majority of the subjects, 18 (45%) were had between    

51-60 years, 9 (22.5%) were had greater than 60 years, 8 (20%) were had between   

41-50 years, 5 (12.5%) were had between 31-40 years and none of them less than     

30 years. 

While dealing with gender, majority of the subjects, 32 (80%) were males 

and 8 (20%) were females. 

With regards to religion, majority of the subjects, 35 (87.5%) were Hindus,  

3  (7.5%) were Christian and 2 (5%) were Muslim. 

When comparing the area of residence, majority of the subjects, 19 (47.5%) 

were hailed from rural area, 17 (42.5%) were hailed from sub- urban area and 4 (10%) 

were hailed from urban area. 

When determining the dietary pattern, majority of the subjects, 36 (90%) 

were non vegetarian and 4 (10%) were vegetarian. 

With regards to educational status, majority of the subjects, 21 (52.5%) 

were studied up to primary education, 9 (22.5%) were no formal education, 7 (17.5%) 

were higher secondary education and 3 (7.5%) were graduate. 

In the aspect of type of occupation, majority of the subjects, 24 (60%) were 

had clerical/ shop keeper/ farmer, 8 (20%) were unskilled worker, 5 (12.5%) were 

unemployed and 3 (7.5%) were profession. 

When considering the monthly income, majority of the subjects, 24 (60.0%) 

were earned between Rs.5001- 10,000, 8 (20%) were earned less than Rs.5,000 and                

5 (12.5%) were earned between Rs. 10,001- 15,000 and 3 (7.5%) were earned more 

than Rs. 15,000. 
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With regards to type of diabetes mellitus, majority of the subjects,              

40 (100%) were had type 2 diabetes mellitus and none of them type 1 diabetes. 

When considering the duration of diabetes mellitus, majority of the 

subjects, 17 (42.5%) were had more than 5 years, 15 (37.5%) were had between 1-3 

years, 6 (15%) were had between 3-5 years and 2 (5%) were had less than 1 year. 

In the aspect of duration of diabetic foot ulcer, majority of the subjects,                  

20 (50%) were had less than 1 month, 15 (37.5%) were had between 1-6 months and      

5 (12.5%) were had more than 6 months. 

While mentioning the site of diabetic foot ulcer, majority of the subjects,  

19 (47.5%) were had in foot, 12 (30%) were had in plantar surface of the foot,                      

8 (20%) were had in dorsal surface of the foot and 1 (2.5%) was had big toe ulcer. 

While dealing with the type of anti diabetic drug, majority of the subjects, 

23 (57.5%) were had insulin, 15 (37.5%) were had oral hypoglycemic agents and                  

2 (5%) were had insulin and oral hypoglycemic agents. 

While comparing the co morbid conditions, majority of the subjects,                   

28 (70%) were had no co morbidities, 9 (22.5%) were had hypertension, 2 (5%) were 

had neurological disorder, 1 (2.5%) was had coronary artery disease and none of them 

had renal impairment. 

With regards to body mass index, majority of the subjects, 25 (62.5%) were 

had between 18.5- 24.9, 9 (22.5%) were had between 25-29.9, 6 (15%) were had less 

than 18.5 and none of them more than 30. 
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While determining the random blood sugar, majority of the subjects,                      

21 (52.5%) were had between 161-200mg/dl, 9 (22.5%) were had more than                     

200 mg/dl, 8 (20%) were had between 121-160 mg/dl and 2 (5%) were had less than                

120 mg/dl. 

While dealing with the adherence to treatment, majority of the subjects,               

26 (65%) were had regular treatment and 14 (35%) were had irregular treatment 
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Distribution of the subjects according to age 

 

Figure: 2 Cylindrical bar diagram portrays the distribution of the subjects 

according to their age 

     The above cylindrical bar diagram revealed that, majority of the subjects,           

18 (45%) were had between 51-60 years, 9 (22.5%) were had greater than 60 years,             

8 (20%) were had between 41-50 years, 5 (12.5%) were had between 31-40 years and 

none of them less than 30 years. 
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Distribution of the subjects according to gender 

 

Figure: 3 depicts the distribution of the subjects according to their gender 

The above pie diagram revealed that, majority of the subjects, 32 (80%) were 

males and 8 (20%) were females. 
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Distribution of the subjects according to religion 

 

Figure: 4 denotes the distribution of the subjects according to their religion 

The above bar diagram revealed that, majority of the subjects, 35 (87.5%) 

were Hindus, 3 (7.5%) were Christian and 2 (5%) were Muslim. 
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Distribution of the subjects according to area of residence 

 

Figure: 5 states the distribution of the subjects according to their area of 

residence 

The above column diagram revealed that, majority of the subjects, 19 (47.5%) 

were hailed from rural area, 17 (42.5%) were hailed from sub- urban area and 4 (10%) 

were hailed from urban area. 
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Distribution of the subjects according to dietary pattern 

 

Figure: 6 explains the distribution of the subjects according to their dietary 

pattern 

The above pie diagram revealed that, majority of the subjects, 36 (90%) were 

non vegetarian and 4 (10%) were vegetarian. 
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Distribution of the subjects according to educational status 

 

Figure: 7 discuss the distribution of the subjects according to their educational 

status 

The above bar diagram revealed that, majority of the subjects, 21 (52.5%) 

were studied up to primary education, 9 (22.5%) were no formal education, 7 (17.5%) 

were higher secondary education and 3 (7.5%) were graduate. 
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Distribution of the subjects according to type of occupation  

 

Figure: 8 compares the distribution of the subjects according to their type of 

occupation  

The above cylindrical bar diagram revealed that, majority of the subjects,                   

24 (60%) were had clerical/ shop keeper/farmer, 8 (20%) were unskilled worker,                 

5 (12.5%) were unemployed and 3 (7.5%) were profession. 
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Distribution of the subjects according to monthly income 

 

Figure: 9 Portrays the distribution of the subjects according to their monthly 

income 

The above bar diagram revealed that, majority of the subjects, 24 (60.0%) 

were earned between Rs.5001- 10,000, 8 (20%) were earned less than Rs.5,000 and                

5 (12.5%) were earned between Rs.10,001- 15,000 and 3 (7.5%) were earned more 

than Rs. 15,000. 
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Distribution of subjects according to type of diabetes mellitus 

 

Figure: 10 depicts the distribution of the subjects according to type of diabetes 

mellitus 

The above bar diagram revealed that, majority of the subjects, 40 (100%) were 

had type 2 diabetes mellitus and none of them type 1 diabetes. 
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Distribution of subjects according to duration of diabetes mellitus 

 

Figure: 11 discuss the distribution of the subjects according to duration of 

diabetic mellitus 

The above cylindrical bar diagram revealed that, majority of the subjects,                  

17 (42.5%) were had more than 5 years, 15 (37.5%) were had between 1-3 years,                   

6 (15%) were had between 3-5 years and 2 (5%) were had less than 1 year. 
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Distribution of subjects according to duration of diabetic foot ulcer 

 

Figure: 12 states the distribution of the subjects according to duration of diabetic 

foot ulcer 

The above cylindrical bar diagram revealed that, majority of the subjects,                       

20 (50%) were had less than 1 month, 15 (37.5%) were had between 1-6 months and                  

5 (12.5%) were had more than 6 months. 
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Distribution of subjects according to site of diabetic foot ulcer 

 

Figure: 13 explains the distribution of the subjects according to site of diabetic 

foot ulcer 

The above cone diagram revealed that, majority of the subjects, 19 (47.5%) 

were had in foot, 12 (30%) were had in plantar surface of the foot, 8 (20%) were had 

in dorsal surface of the foot and 1 (2.5%) was had big toe ulcer. 
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Distribution of subjects according to type of anti diabetic drug 

 

Figure: 14 portrays the distribution of the subjects according to type of 

antidiabetic drug 

The above pie diagram revealed that, majority of the subjects, 23 (57.5%) 

were had insulin, 15 (37.5%) were had oral hypoglycemic agents and 2 (5%) were had 

insulin and oral hypoglycemic agents. 
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Distribution of subjects according to comorbid conditions 

 

Figure: 15 compare the distribution of the subjects according to co morbid 

conditions 

The above pie diagram revealed that, majority of the subjects, 28 (70%) were 

had no co morbidities, 9 (22.5%) were had hypertension, 2 (5%) were had 

neurological disorder, 1 (2.5%) was had coronary artery disease and none had renal 

impairment. 
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Distribution of subjects according to body mass index 

 

Figure: 16 portrays the distribution of the subjects according to body mass index 

The above bar diagram revealed that, majority of the subjects, 25 (62.5%) 

were had between 18.5- 24.9, 9 (22.5%) were had between 25- 29.9, 6 (15%) were 

had less than 18.5 and none of them more than 30. 
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Distribution of subjects according to random blood sugar level 

 

Figure: 17 depicts the distribution of the subjects according to random blood 

sugar level 

The above pyramid diagram revealed that, majority of the subjects, 21 (52.5%) 

were between 161-200 mg/dl, 9 (22.5%) were more than 200 mg/dl, 8 (20%) were 

between 121-160 mg/dl and 2 (5%) were less than 120 mg/dl. 
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Distribution of subjects according to adherence to treatment 

 

Figure: 18 explains the distribution of the subjects according to adherence to 

treatment 

The above cone diagram revealed that, majority of the subjects, 26 (65%) were 

had regular treatment and 14 (35%) were had irregular treatment 
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SECTION II 
Description of pre test level of healing process of diabetic foot ulcer                        

among patients 
 

 

Table 2 
Frequency and percentage distribution of pretest level of healing process of 

diabetic foot ulcer among patients 
                                                                                                               n=40 

S. No Grade 
Pre test 

(f) (%) 

1 

2 

3 

4 

I 
II 
III 
IV 

4 

36 

0 

0 

10% 

90% 

0% 

0% 

  40 100.0% 

 
 

The above table 2 depicts the frequency and percentage distribution of 

pretest level of healing process of diabetic foot ulcer among patients 

In the pretest, majority of the subjects, 36 (90%) were had Grade II, 4 (10%) 

were had Grade I and none of them had Grade III or Grade IV diabetic foot ulcer. 
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Distribution of subjects according to the pretest level of healing process of 

diabetic foot ulcer among patients 

 

 

 
Figure: 19 Bar diagram portrays the distribution of pretest level of healing 

among patients with diabetic foot ulcer 

 
 In the pretest, majority of the subjects, 36 (90%) were had Grade II, 4 (10%) 

were had Grade I and none of them had Grade III or Grade IV diabetic foot ulcer. 
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SECTION III 
Effectiveness of citric acid dressing on healing process of diabetic foot ulcer 

among patients 
 

Table 3 
Frequency and percentage distribution of pretest and posttest level of healing 

process of diabetic foot ulcer among patients 
n=40 

S.No Grade 

Pre test Post test 

(f) (%) (f) (%) 

1 

2 

3 

4 

I 
II 
III 
IV 

4 

36 

0 

0 

10% 

90% 

0% 

0% 

25 

15 

0 

0 

62.5% 

37.5% 

0% 

0% 

  40 100% 40 100% 

 

The above table 3 depicts the frequency and percentage distribution of 

pretest and posttest level of healing process of diabetic foot ulcer among patients 

In the pretest, majority of the subjects, 36 (90%) were had Grade II, 4 (10%) 

were had Grade I and none of them had Grade III or Grade IV diabetic foot ulcer. 

Whereas in the post test, majority of the subjects, 25 (62.5%) were had                

Grade I, 15 (37.5%) were had Grade II and none of them had Grade III or Grade IV 

diabetic foot ulcer. 
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Comparison of pretest and posttest level of healing process of diabetic foot ulcer 

among patients 

 

Figure 20: Cylindrical bar diagram portrays the pretest and posttest level of 

healing process of diabetic foot ulcer among patients 

             In the pretest, majority of the subjects, 36 (90%) were had Grade II, 4 (10%) 

were had Grade I and none of them had Grade III or Grade IV diabetic foot ulcer. 

             Whereas in the post test, majority of the subjects, 25 (62.5%) were had             

Grade I, 15 (37.5%) were had Grade II and none of them had Grade III or Grade IV 

diabetic foot ulcer. 
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Table 4 
Comparison of pretest and posttest level of healing process of diabetic foot ulcer 

among patients 
n=40 

Level of PEDIS 
Pretest Posttest Extended 

McNemar’s test n % n % 

Grade I 4 10.0% 25 62.5% 

 

χ2=21.00 

p=0.001***(S) 

Grade II 36 90.0% 15 37.5% 

Grade III 0 0.0% 0 0.0% 

Grade IV 0 0.0% 0 0.0% 

Total 40 100% 40 100.0%  

***Very highly significant at p<0.05 level, NS= Not Significant 

 
 The above table 4 shows the pretest and posttest level of healing process of 

diabetic foot ulcer among patients. In the pretest, 36 (90%) were had Grade II,                       

4 (10%) were had Grade I and none of them had Grade III and Grade IV diabetic foot 

ulcer. Whereas in the post test, 25 (62.5%) were had Grade I, 15 (37.5%) were had 

Grade II and none of them had Grade III and Grade IV diabetic foot ulcer. 

Extended McNemar’s test revealed that, (χ2=21.00), (p = 0.001). There was a 

statistically significant difference between the pretest and posttest level of healing 

process of diabetic foot ulcer among patients. 
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Table 5 

Comparison of Mean, Standard deviation and Mean difference of pretest and 
posttest level of healing process of diabetic foot ulcer among patients 

                                                                                                                                n=40 

***Very highly significant at p<0.05 level, NS= Not Significant 

            

Above table 5 portrays the comparison of pretest and posttest mean, 

standard deviation and mean score difference on level of healing process of 

diabetic foot ulcer among patients. 

In the pretest, mean score was 5.05 with standard deviation 0.93 whereas 

posttest, mean score was 3.13 with the standard deviation 0.72 and the mean 

difference was 1.93. 

 
The student’s paired ‘t’ test was done to find out the difference between the 

pretest and posttest. It revealed that, (t=14.69), (p=0.001). There was a statistically 

significant difference between the pretest and posttest level of healing process of 

diabetic foot ulcer among patients. 

 

 

 

 

Pretest Posttest 
Mean 

Difference 
Student’s paired 

t-test 
Mean score SD Mean score SD 

5.05 0.93 3.13 0.72 1.93 
t=14.69 p=0.001 *** 

Significant 
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Comparison of pretest and post test mean, standard deviation and mean score 

difference on level of healing process of diabetic foot ulcer among patients. 

 

Figure 21 comparison of pretest and posttest mean, standard deviation and mean 

score difference on level of healing process of diabetic foot ulcer among patients. 

In the pretest, mean score was 5.05 with standard deviation 0.93 whereas 

posttest, mean score was 3.13 with the standard deviation 0.72 and the mean 

difference was 1.93. 

The student’s paired ‘t’ test was done to find out the difference between the 

pretest and posttest. It revealed that, (t=14.69), (p=0.001). There was a statistically 

significant difference between the pretest and posttest level of healing process of 

diabetic foot ulcer among patients. 
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Table 6 
Effectiveness of citric acid dressing on healing process of diabetic foot ulcer 

among patients 
n=40 

 
Max 
score 

Mean score 

Mean Difference of 
PEDIS reduction 
score with 95% 

Confidence interval

Percentage  of PEDIS 
reduction score with 95% 

Confidence interval 

Pretest 12 5.05 

1.92 (1.66 – 2.19) 
16.00% 

(10.38% –18.25%) 
Posttest 12 3.13 

 

Table no 6 shows the effectiveness of citric acid dressing on healing 

process of diabetic foot ulcer among patients. 

On an average, healing process of diabetic foot ulcer among patients in 

posttest PEDIS reduction score was increased by 18.25% than the pretest PEDIS 

reduction score by 10.38%. 

The difference between the pretest and posttest PEDIS reduction score was 

analyzed using proportion with 95% confidence interval. Percentage of PEDIS 

reduction score with 95% confidence interval is 16.00 and the mean difference of 

PEDIS reduction score with 95% confidence interval is 1.92.  

This reduction shows the effectiveness of 3% citric acid dressing on healing 

process of diabetic foot ulcer.  
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SECTION IV 
Associate the posttest level of healing process of diabetic foot ulcer among 

patients with their selected Socio demographic variables and Clinical variables 
 

Table 7 
Association between the posttest level of healing process of diabetic foot ulcer 

among patients with their selected socio demographic variables 
n=40 

Socio demographic 
variables 

Posttest Level of PEDIS Grade 
 

n 

 

χ2 
Grade I Grade II Grade III Grade IV 

f % f % f % f % 

Age 

< 30 years 0 0.00% 0 0.00% 0 0.00% 0 0.00% 0 

χ2=9.89 

p=0.02*(S)

31-40 years 5 100% 0 00.00% 0 0.00% 0 0.00% 5 

41-50 years 6 75.00% 2 25.00% 0 0.00% 0 0.00% 8 

51-60 years 12 66.67% 6 33.33% 0 0.00% 0 0.00% 18 

>60 years 3 22.22% 6 77.78% 0 0.00% 0 0.00% 9 

Gender 
Male 23 71.87% 9 28.13% 0 0.00% 0 0.00% 32 χ2=6.00 

p=0.01**(S)Female 2 33.33% 6 66.67% 0 0.00% 0 0.00% 8 

Religion 

Hindu 22 62.86% 13 37.14% 0 0.00% 0 0.00% 35 χ2=0.15 

p=0.92 

(NS) 

Christian 2 66.67% 1 33.33% 0 0.00% 0 0.00% 3 

Muslim 1 50.00% 1 50.00% 0 0.00% 0 0.00% 2 

Area of 

residence 

Urban 2 50.00% 2 50.00% 0 0.00% 0 0.00% 4 χ2=0.91 

p=0.63 

(NS) 

Sub urban 12 70.59% 5 29.41% 0 0.00% 0 0.00% 17 

Rural 11 57.89% 8 42.11% 0 0.00% 0 0.00% 19 

Dietary 

pattern 

Vegetarian 3 75.00% 1 25.00% 0 0.00% 0 0.00% 4 χ2=0.29 

p=0.58 

(NS) 

Non 

Vegetarian 
22 61.11% 14 38.89% 0 0.00% 0 0.00% 36 

Educational 

status 

No formal 

education 
5 55.56% 4 44.44% 0 0.00% 0 0.00% 9 

χ2=0.44 

p=0.93 

(NS) 

Primary 

education 
13 61.90% 8 38.10% 0 0.00% 0 0.00% 21 

Higher 

Secondary  

school 

5 71.43% 2 28.57% 0 0.00% 0 0.00% 7 

Graduate 2 66.67% 1 33.33% 0 0.00% 0 0.00% 3 
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Socio demographic 
variables 

Posttest Level of PEDIS Grade 
 

n 

 

χ2 
Grade I Grade II Grade III Grade IV 

f % f % f % f % 

Type of 

occupation 
 

Profession 2 66.67% 1 33.33% 0 0.00% 0 0.00% 3 

χ2=1.64 

p=0.65 

(NS) 

Clerical/ shop 

keeper/ farmer 
15 62.50% 9 37.50% 0 0.00% 0 0.00% 24 

Unskilled 

worker 
6 75.00% 2 25.00% 0 0.00% 0 0.00% 8 

Unemployed 2 40.00% 3 60.00% 0 0.00% 0 0.00% 5 

Monthly 
income 

< Rs.5000 5 62.50% 3 37.50% 0 0.00% 0 0.00% 8 

 

χ2=1.74 

p=0.62 

(NS) 

Rs. 5001-

10,000 
15 62.50% 9 37.50% 0 0.00% 0 0.00% 24 

Rs.10,001-

15,000 
4 80.00% 1 20.00% 0 0.00% 0 0.00% 5 

> Rs.15,000 1 33.33% 2 66.67% 0 0.00% 0 0.00% 3 

*Significant at p< 0.05, **Highly significant at p<0.01, ***Very highly significant 
at p < 0.001, NS= Not Significant. 
 
 The above table 7 explains the association between the posttest level of 

healing process of diabetic foot ulcer among patients with their selected socio 

demographic variables 

            In order to find out the association between the posttest level of healing 

process of diabetic foot ulcer with their selected socio demographic variables and 

clinical variables chi square analysis was done. The test revealed that, there was a 

statistically significant association between the posttest level of healing process of 

diabetic foot ulcer and Age between 51- 60 years (χ2=9.89), (p=0.02) and Male 

Gender (χ2=6.00), (p=0.01). 
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Association between the posttest level of healing process of diabetic foot ulcer 

and age 

 

Figure: 22 cylindrical diagram portrays the association between the posttest level 

of healing process of diabetic foot ulcer and their age 

Chi square analysis revealed that, there was a statistically significant 

association between the posttest level of healing process of diabetic foot ulcer and 

their age between 51- 60 years (χ2=9.89), (p=0.02). Whereas, other age groups were 

not associated with the posttest level of healing process of diabetic foot ulcer. 
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Association between the posttest level of healing process of diabetic foot ulcer 
and gender 

 

Figure: 23 cylindrical diagram reveals the association between the posttest level 

of healing process of diabetic foot ulcer and their gender 

Chi square analysis revealed that, there was a statistically significant 

association between the posttest level of healing process of diabetic foot ulcer and 

male gender (χ2=6.00), (p=0.01). Whereas, females were not associated with the 

posttest level of healing process of diabetic foot ulcer. 
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Table 8 

Association between the posttest level of healing process of diabetic foot ulcer 
among patients with their selected clinical variables 

n=40 

Clinical variables 

Posttest Level of PEDIS Grade 
 
 

n 
χ2 

Grade  
I 

Grade  
II 

Grade 
III 

Grade 
IV 

f % f % f % f % 

Type of 
diabetes 
mellitus 

Type 1 Diabetes 0 0.00% 0 0.00% 0 0.00% 0 0.00% 0 χ2=0.00 

p=1.00 

(NS) 
Type 2 Diabetes 26 65.00% 14 35.00% 0 0.00% 0 0.00% 40 

Duration of 
diabetes 
mellitus 

< 1 year 1 50.00% 1 50.00% 0 0.00% 0 0.00% 2  

χ2=3.87 

p=0.27 

(NS) 

1-3 years 9 60.00% 6 40.00% 0 0.00% 0 0.00% 15 

3-5 years 6 100% 0 0.00% 0 0.00% 0 0.00% 6 

> 5 years 10 58.82% 7 41.18% 0 0.00% 0 0.00% 17 

Duration of 
diabetic 

foot ulcer 

< 1 month 16 80.00% 4 20.00% 0 0.00% 0 0.00% 20 
χ2=6.59 

p=0.03* 
(S) 

1- 6 months 9 60.00% 6 40.00% 0 0.00% 0 0.00% 15 

> 6 months 1 16.67% 4 83.33% 0 0.00% 0 0.00% 5 

Site of 
diabetic 
foot ulcer 

Big toe ulcer 0 0.00% 1 100% 0 0.00% 0 0.00% 1 

χ2=3.15 

p=0.36 

(NS) 

Plantar surface 

of the foot 
9 75.00% 3 25.00% 0 0.00% 0 0.00% 12 

Dorsal surface of 

the foot 
6 75.00% 2 25.00% 0 0.00% 0 0.00% 8 

Foot 11 57.89% 8 42.11% 0 0.00% 0 0.00% 19 

Type of 
Antidiabetic 

drug 

Oral 

hypoglycemic 

agents 

10 66.67% 5 33.33% 0 0.00% 0 0.00% 15 

χ2=1.26 

p=0.53 

(NS) 

Insulin 14 60.87% 9 39.13% 0 0.00% 0 0.00% 23 

Insulin and Oral 

hypoglycemic 

agents 

2 100% 0 0.00% 0 0.00% 0 0.00% 2 
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Clinical variables 

Posttest Level of PEDIS Grade  
 

n 
χ2 Grade  

I 
Grade  

II 
Grade 

III 
Grade 

IV 
f % f % f % f % 

Comorbid 
conditions 

Hypertension 5 55.56% 4 44.44% 0 0.00% 0 0.00% 9 

χ2=3.33 

p=0.38 

(NS) 

Coronary artery 

disease 
0 0.00% 1 100% 0 0.00% 0 0.00% 1 

Renal impairment 0 0.00% 0 0.00% 0 0.00% 0 0.00% 0 

Neurological 

disorder 
2 100% 0 0.00% 0 0.00% 0 0.00% 2 

None of the above 19 67.86% 9 32.14% 0 0.00% 0 0.00% 28 

Body mass 
index 

< 18.5 3 50.00% 3 50.00% 0 0.00% 0 0.00% 6 
χ2=3.12 

p=0.26 

(NS) 

18.5-24.9 15 60.00% 10 40.00% 0 0.00% 0 0.00% 25 

25.0-29.9 8 88.89% 1 11.11% 0 0.00% 0 0.00% 9 

> 30 0 0.00% 0 0.00% 0 0.00% 0 0.00% 0 

 
Random 

blood 
sugar 

< 120 mg/dl 2 100% 0 0.00% 0 0.00% 0 0.00% 2 
χ2=7.76 

p=0.05* 
(S) 

121- 160 mg/dl 7 87.50% 1 12.50% 0 0.00% 0 0.00% 8 

161- 200 mg/dl 15 71.42% 6 28.58% 0 0.00% 0 0.00% 21 

> 200 mg/dl 2 22.22% 7 77.78% 0 0.00% 0 0.00% 9 

Adherence 
to 
treatment 

Regular treatment 19 73.08% 7 26.92% 0 0.00% 0 0.00% 26 χ2=0.44 

p=0.93 

(NS) Irregular treatment 7 50.00% 7 50.00% 0 0.00% 0 0.00% 14 

*Significant at p< 0.05, ** Highly significant at p <0.01, ***Very highly 
significant at p < 0.001, NS= Not Significant 

The above table 8 explains the association between the posttest level of 

healing process of diabetic foot ulcer among patients with their clinical variables 

In order to find out the association between the posttest level of healing 

process of diabetic foot ulcer with their selected socio demographic variables and 

clinical variables chi square analysis was done. The test revealed that, there was a 

statistically significant association between the posttest level of healing process of 

diabetic foot ulcer and Duration of diabetic foot ulcer less than 6 months (χ2=6.59), 

(p=0.03) and Random blood sugar between 161- 200 mg/dl (χ2=7.76), (p=0.05). 
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Association between the posttest level of healing process of diabetic foot ulcer 

and duration of diabetic foot ulcer 

 

 

 

Figure: 24 cylindrical diagram depicts the association between the posttest level 

of healing process of diabetic foot ulcer and duration of diabetic foot ulcer 

Chi square analysis revealed that, there was a statistically significant 

association between the posttest level of healing process of diabetic foot ulcer and the 

duration of diabetic foot ulcer less than 6 months (χ2=6.59), (p=0.03). Whereas, 

duration greater than 1 month were not associated with the posttest level of healing 

process of diabetic foot ulcer. 
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Association between the posttest level of healing process of diabetic foot ulcer 

and random blood sugar 

 

Figure: 25 cylindrical diagram explains the association between the posttest level 

of healing process of diabetic foot ulcer and random blood sugar 

Chi square analysis revealed that, there was a statistically significant 

association between the posttest level of healing process of diabetic foot ulcer and 

random blood sugar between 161- 200 mg/dl (χ2=7.76), (p=0.05). Whereas, other 

blood sugar values were not associated with the posttest level of healing process of 

diabetic foot ulcer. 



 
 
 
 
 
 
 
 

DISCUSSION 
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CHAPTER – V 

DISCUSSION 

This chapter deals to find meaningful answer to research questions, the 

collected data must be processed, analyzed in an order in coherent fashion, so that 

patterns and relationship can be discussed. 

  Based on the objectives of the study and hypotheses, this chapter deals with 

the detailed discussion of the results of the data interpreted from the statistical 

analysis. The purpose of the study was to assess the effectiveness of Citric acid 

dressing on Healing process of Diabetic foot ulcer among patients admitted in 

Surgical ward at Government Rajaji Hospital, Madurai. 

 

Objectives of the study were, 

 To assess the level of healing process of diabetic foot ulcer among patients 

admitted in Surgical ward at Government Rajaji Hospital, Madurai-20. 

 To evaluate the effectiveness of citric acid dressing on healing process of 

diabetic foot ulcer among patients admitted in Surgical ward at Government 

Rajaji Hospital, Madurai-20. 

 To associate the level of healing process of diabetic foot ulcer among patients 

admitted in Surgical ward at Government Rajaji Hospital, Madurai-20 with 

their selected socio demographic variables and clinical variables. 
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Hypotheses of the study were, 

H1: There is a statistically significant difference between the pretest and posttest level 

of healing process of diabetic foot ulcer among patients admitted in Surgical ward at 

Government Rajaji Hospital, Madurai-20. 

H2: There is a statistically significant association between the level of healing process 

of diabetic foot ulcer among patients admitted in Surgical ward at Government Rajaji 

Hospital, Madurai-20 with their selected socio demographic variables and clinical 

variables. 

The findings of the study were discussed under the following headings 

 Distribution of patients with diabetic foot ulcer according to their selected 

Socio demographic variables and Clinical variables  

 Description of pretest level of healing process of diabetic foot ulcer among 

patients  

 Effectiveness of citric acid dressing on healing process of diabetic foot ulcer 

among patients  

 Association between the posttest level of healing process of diabetic foot ulcer 

among patients with their selected Socio demographic variables and Clinical 

variables 

Diabetic foot ulcer is a major complication of diabetes mellitus and probably 

the major component of the diabetic foot.  Foot ulcers are much feared complications 

of diabetes and recent studies have suggested that the risk of developing foot ulcer is 

as high as 25%. In India prevalence of foot ulcers in diabetes patients is 3% which is 
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lower compared with western population. The regional prevalence of diabetes varies 

from as low as 5.3% in Jharkhand to 10.4% in Tamil Nadu and 13.6% in Chandigarh. 

 Amputation in people with diabetes is 10 to 20 times more common than in 

people without diabetes and it is estimated that every 30 seconds a lower limb or part 

of a lower limb is lost somewhere in the world as a consequence of diabetes. In India, 

the age adjusted annual incidence of non traumatic lower limb amputations in persons 

with diabetes ranges from 2.1 to 13.7 per 1,000 persons.  A study says that 40- 70 % 

of amputation in Tamil Nadu occurs due to diabetes. A prospective observational 

study was carried out in 120 patients who were admitted with diabetic foot infections 

in Government Rajaji Hospital, Madurai for a period of 18-month showed patients 

with age <50 -40%, went for amputation, 51 to 60- 34.3% went for amputation,61to 

70- 20% went for amputation and > 70- 5.7% went for amputation. 

The sample included 40 diabetic patients with foot ulcer. 

5.1 Distribution of patients with diabetic foot ulcer according to their 

selected Socio demographic variables and Clinical variables  

With respect to age, 18 (45%) were between 51-60 years and 32 (80%) were 

males. 

With regards to religion, 35 (87.5%) were Hindus and 19 (47.5%) were hailed 

from rural area and 36 (90%) were non vegetarian. 

When determining the educational status, 21 (52.5%) were studied up to 

primary education and 24 (60%) were had clerical/ shop keeper/ farmer. 

When considering the monthly income, 24 (60.0%) were earned between 

Rs.5001- 10,000 and 40 (100%) were had type 2 diabetes mellitus. 
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When considering the duration of diabetes mellitus, 17 (42.5%) were had 

more than 5 years and 20 (50%) were had diabetic foot ulcer less than 1 month. 

While mentioning the site of diabetic foot ulcer, 19 (47.5%) were had in foot 

and 23 (57.5%) were had insulin. 

While comparing the co morbid conditions, 28 (70%) were had no co 

morbidities and 25 (62.5%) were had body mass index between 18.5- 24.9. 

While determining the random blood sugar, 21 (52.5%) were between 161-200 

mg/dl and 26 (65%) were had regular treatment. 

Findings based on the objectives 

The first objective was to assess the level of healing process of diabetic 

foot ulcer among patients admitted in Surgical ward at Government Rajaji 

Hospital, Madurai-20. 

 Modified PEDIS classification and scoring system was used to assess the level 

of healing process of diabetic foot ulcer among diabetic patients. In the pretest,         

36 (90%) were had Grade II diabetic foot ulcer. 

The present study were supported by Zhaoxin Zhang, et.al, (2015), 

conducted a study on Wound bed preparation for ischemic diabetic foot ulcer with 

citric acid at People’s Hospital of Xinjiang Uygur Autonomous Region, China. A total 

of 60 cases of patients with diabetic foot ulcer were  randomly  divided  into  the  

experimental  group  (n  =  30)  and  the  control  group  (n  =  30). The wound bed 

preparation time of the experimental group was 14.37 ± 1.06 days (t = 14.78,                       

p < 0.0001). The mean cure time of the experimental group was 32 ± 1.93 (t =12.521, 

p < 0.01). There  was  statistically  significant difference in the growth of granulation 

tissue  between  the  experimental  group  and  the  control  group  (p < 0.05). 
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The second objective was to evaluate the effectiveness of citric acid 

dressing on healing process of diabetic foot ulcer among patients admitted in 

Surgical ward at Government Rajaji Hospital, Madurai-20. 

          In the pretest, 36 (90%) were had Grade II, in the posttest, 25 (62.5%) were had 

Grade I diabetic foot ulcer. 

In the pretest, mean score was 5.05 with standard deviation of 0.93 whereas 

posttest, mean score was 3.13 with the standard deviation of 0.72 and the mean 

difference was 1.93. 
 

The student’s paired ‘t’ test revealed that, (t=14.69), (p=0.001). There was a 

statistically significant difference between the pretest and posttest level of healing 

process of diabetic foot ulcer among patients. 

 

On an average, healing process of diabetic foot ulcer among patients in 

posttest PEDIS reduction score was increased by 18.25% than the pretest PEDIS 

reduction score by 10.38%.  

The difference between the pretest and posttest PEDIS reduction score was 

analyzed using proportion with 95% confidence interval. Percentage of PEDIS 

reduction score with 95% confidence interval is 16.00 and the mean difference of 

PEDIS reduction score with 95% confidence interval is 1.92. 

The present findings were supported by Kumari, M.J, Jeyagowri,                 

Jagdish, S. (2017), conducted a quasi experimental study on compare the effect of 

wound healing and cost of dressing solution between citric acid and conventional 

method of dressing among the patients with diabetic foot ulcer in tertiary hospital, 

Pondicherry. Using convenient sampling technique 120 patients with diabetic foot 

ulcer were recruited for the study. The researcher had chosen the first sixty patients 
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for conventional method of dressing after that next sixty patients allotted for 3% citric 

acid dressing. The significant ‘p’ value inferred that the difference in improvement in 

wound healing status among the patients in the citric acid dressing and conventional 

dressing groups after the intervention was statistically significant (p<0.0001).  

Hence the stated hypothesis H1: There is a statistically significant 

difference between the pretest and posttest level of healing process of diabetic 

foot ulcer among patients admitted in Surgical ward at Government Rajaji 

Hospital, Madurai-20, was accepted and  null hypothesis was rejected. 

The third objective was to associate the level of healing process of diabetic 

foot ulcer among patients admitted in Surgical ward at Government Rajaji 

Hospital, Madurai-20 with their selected socio demographic variables and 

clinical variables. 

            There is a statistically significant association between the posttest level of 

healing process of diabetic foot ulcer among patients with their selected socio 

demographic variables and clinical variables. Chi square analysis revealed that, there 

was a statistically significant association between the posttest level of healing process 

of diabetic foot ulcer and Age between 51- 60 years, Male gender, Duration of 

diabetic foot ulcer less than 6 months and Random blood sugar between 161- 200 

mg/dl. 

Hence, the stated hypotheses H2: There is a statistically significant 

association between the level of healing process of diabetic foot ulcer among 

patients admitted in Surgical ward at Government Rajaji Hospital, Madurai-20 

with their selected socio demographic variables and clinical variables, was 

accepted and  null hypothesis was rejected. 



 
 
 
 
 
 

SUMMARY, 
CONCLUSION, 

IMPLICATIONS & 
RECOMMENDATIONS 
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CHAPTER VI 

SUMMARY, CONCLUSION, IMPLICATIONS AND 

RECOMMENDATIONS 

 

This chapter deals with the summary, conclusion and recommendation of the 

study further it includes implications for nursing practice, nursing education, nursing 

administration and nursing research. 

6.1 Summary 

 The present study was done to evaluate the effectiveness of Citric acid 

dressing on Healing process of Diabetic foot ulcer among patients admitted in surgical 

ward at Government Rajaji Hospital, Madurai. 

Objectives of the study were 

1) To assess the level of healing process of diabetic foot ulcer among patients 

admitted in Surgical ward at Government Rajaji Hospital, Madurai-20. 

2) To evaluate the effectiveness of citric acid dressing on healing process of diabetic 

foot ulcer among patients admitted in Surgical ward at Government Rajaji 

Hospital, Madurai-20. 

3) To associate the level of healing process of diabetic foot ulcer among patients 

admitted in Surgical ward at Government Rajaji Hospital, Madurai-20 with their 

selected socio demographic variables and clinical variables. 
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The following hypotheses were tested 

H1: There is a statistically significant difference between the pretest and posttest level 

of healing process of diabetic foot ulcer among patients admitted in Surgical ward at 

Government Rajaji Hospital, Madurai-20. 

H2: There is a statistically significant association between the level of healing process 

of diabetic foot ulcer among patients admitted in Surgical ward at Government Rajaji 

Hospital, Madurai-20 with their selected socio demographic variables and clinical 

variables. 

The study assumption were 

Patients have different levels of healing process of Diabetic foot ulcer. 

Study finding were followed 

 A pre experimental one group pretest posttest design was used in this study. 

The conceptual framework of this study was based on Orlando’s nursing process 

theory (1961). The study was conducted at Surgical ward at Government Rajaji 

Hospital, Madurai. The population of the study was patients with diabetic foot ulcer, 

selected by Non probability (Purposive) sampling technique. The study consists of 40 

samples. After testing the validity and reliability of the tool, pilot study was 

conducted on 5 non study subjects at Government Rajaji Hospital to find out the 

feasibility and practicability. The main study was conducted from 18.03.2019 to 

12.04.2019. Rapport established with patients with diabetic foot ulcer after a brief 

introduction about the study and its purpose. The informed oral and written consent 

was obtained from the patients after fully explaining the procedure of the study. On 

the first day data was collected and the researcher selected sample as per the inclusion 
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criteria using purposive sampling technique. Subjects selected for intervention and 

pretest was conducted by the researcher using Modified PEDIS classification and 

scoring system. Citric acid dressing was applied once a day for 5 consecutive days 

and post test was conducted on 6th day to assess the level of healing process of 

diabetic foot ulcer by using Modified PEDIS classification and scoring system. Data 

gathered and analyzed using both descriptive and inferential statistics. 

The data collection tool consists of two parts 

Section I: Socio Demographic variables and clinical variables 

Section II: Modified PEDIS (Perfusion, Extent, Depth, Infection and Sensation) 

classification and scoring system 

Scoring procedure 

Modified PEDIS classification and scoring system was designed to assess the 

healing process of the diabetic foot ulcer. It consists of 5 items namely Perfusion, 

Extent, Depth, Infection and Sensation.  Each item is scored on a scale of 0 to 3.  

 Collected data was analyzed by using descriptive statistics (Mean, Standard 

deviation, Mean score, Frequency and Percentage) and inferential statistics (Student 

paired ’t’ test and Chi square test) and results were analyzed. 

6.2 Major findings of the study 

The study findings are summarized as below, 

 The distribution of socio demographic and clinical variables of the study 

subjects showed that, 18 (45%) were had age between 51-60 years, 32 (80%) were 

males,  35 (87.5%) were Hindus, 19 (47.5%) were hailed from rural area, 36 (90%) 
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were non vegetarian, 21 (52.5%) were studied up to primary education, 24 (60%) 

were had clerical/ shop keeper/ farmer, 24 (60.0%) were earned between Rs.5001- 

10,000, 40 (100%) were had type 2 diabetes mellitus, 17 (42.5%) were had duration 

of diabetes mellitus more than 5 years, 20 (50%) were had less than 1 month of 

diabetic foot ulcer, 19 (47.5%) were had diabetic foot ulcer in foot, 23 (57.5%) were 

had insulin, 28 (70%) were had no co morbidities, 25 (62.5%) were had body mass 

index between 18.5- 24.9, 21 (52.5%) were between random blood sugar of 161-200 

mg/dl and 26 (65%) were had regular treatment. 

            In pretest, 36 (90%) were had Grade II diabetic foot ulcer, in the posttest,                  

25 (62.5%) were had Grade I diabetic foot ulcer. There was a statistically significant 

association between the level of healing process of diabetic foot ulcer and Age, Male 

gender, Duration of diabetic foot ulcer and Random blood sugar level. 

6.3 Conclusion 

The study findings brought out the following conclusion. 

The study findings provide evidence that citric acid dressing was effective in 

improving the healing process of diabetic foot ulcer among patients. Hence the 

researcher concluded that 3% citric acid dressing is effective than routine care in 

healing process of diabetic foot ulcer among patients. 

6.4 Implications of study 

 The findings of the study have several implications on nursing practice, 

nursing administration, nursing education and nursing research that can be used in the 

following areas of profession. 
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Implication for nursing practice 

 The findings of the study proved the fact that citric acid can be used to 

improve the level of healing process of diabetic foot ulcer among patients. 

 The study findings will help the nursing personnel to include Citric acid 

dressing as a nursing intervention in the management of diabetic foot ulcer. 

 Nurses must be trained in the aspect of citric acid dressing and they should 

know the scientific principles involved in it to improve the level of healing 

process of diabetic foot ulcer among patients. 

 Nurses are the key persons of the Health team, who play a major role in the 

health promotion and maintenance. The main focus of nursing practice is to 

reduce the morbidity and mortality rate to improve the quality of life. So 

nurses can intervene to other physical discomfort among patients with diabetic 

foot ulcer. 

Implication for nursing education 

 Nursing education motivate the nursing student to use Modified PEDIS 

classification and scoring system among patients with diabetic foot ulcer in 

surgical ward. 

 Nursing personnel need to have enough knowledge, desirable attitude and 

skills about citric acid dressing and its benefits. 

 These findings would help nursing faculty to give importance for citric acid 

dressing as a nursing intervention in the management of diabetic foot ulcer and 

motivate the nursing students to use this intervention in the management of 

these patients. 
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Implications for nursing administration 

 Administrator should pay special attention to new nurses as well as student 

nurses to educate and evaluate diabetic foot ulcer in clinical settings by using 

Modified Perfusion, Extend, Depth, Infection and Sensation (PEDIS) 

classification and scoring system. 

 Administrator can encourage the nurses to assess the level of diabetic foot 

ulcer and make it as one of the assessment procedure. 

 Administrator should guide the nurses to use standardized classification, 

grading and scoring system for diabetic foot ulcer. 

 Nursing administrator can formulate protocols to incorporate the citric acid 

dressing as diabetic foot ulcer in surgical ward. 

 Nursing administrators should take interest in motivating the nursing 

personnel’s especially nurses to improve the knowledge and skills by 

attending the health conferences, seminars and training programmes on early 

identification of diabetic foot ulcer and update their knowledge about the 

various types of management for managing diabetic foot ulcer. 

 Nursing administrator should arrange regular in service education programme 

for the various methods of management for diabetic foot ulcer to improve the 

healing process. 

Implication for nursing research 

 This study also brings an idea for doing more studies at different settings 

which is culturally acceptable. 

 The study would help to expand the scientific body of professional knowledge 

from which further research can be conducted. 
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 Nurse researcher should challenge to perform scientific work and take part in 

assessment, application and evaluation of level of healing process among 

patients with diabetic foot ulcer. 

 Nurse researcher comparing citric acid dressing with other types of dressing 

such as betadine dressing, palcenterex dressing, honey dressing, acetic acid 

dressing for identifying the difference planning approach to minimize those 

difference. 

6.5 Recommendations 

 Keeping in view the findings of the present study the following 

recommendations are made 

 Similar kind of study can be conducted for a large sample size. 

 The same study can be conducted among different age group. 

 The study can be conducted in various settings. 
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APPENDIX IV 

CONSENT FORM 

 

NAME: 

DATE: 

 

           I have been well explained about the citric acid dressing on diabetic foot ulcer 

wound healing. The uses and the complications   have been clearly explained to me. 

Hereby I agree to participant in this study if any complications arises the doctors, 

nurses and the management is not responsible for that. I have given full freedom to 

leave the study at any time and I am assured by the researcher that my information 

will be confidential. 

 

 

  Signature of the participants  
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APPENDIX V 

RESEARCH TOOL- ENGLISH 

SOCIODEMOGRAPHIC DATA 

SECTION A 

1. Age 

a) < 30 years 

b) 31-40 years 

c) 41-50 years 

d) 51- 60 years 

e) > 60 years 

 

2. Gender 

a) Male  

b) Female 

 

3. Religion 

a) Hindu 

b) Christian 

c) Muslim 

 

4. Area of residence 

a) Urban 

b) Sub-urban 

c) Rural 

 

5. Dietary pattern 

a) Vegetarian 

b) Non vegetarian 
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6. Educational status 

a) No formal education 

b) Primary education 

c) Higher Secondary  school 

d) Graduate 

 

7. Type of Occupation 

a) Profession 

b) Clerical/ shop keeper/ farmer 

c) Unskilled worker 

d) unemployed 

 

8. Monthly Income 

a) < Rs.5000 

b) Rs. 5001-10,000 

c) Rs.10,001-15,000 

d) > Rs.15,000 
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CLINICAL VARIABLES 
 

1. Type of Diabetes 

a) Type 1 Diabetes 

b) Type 2 Diabetes 

 

2. Duration of Diabetes Mellitus 

a) < 1 year 

b) 1-3 years 

c) 3-5 years 

d) > 5 years 

 

3. Duration of Diabetic foot ulcer 

a) < 1 month 

b) 1- 6 months 

c) > 6 months 

 

4. Site of Diabetic foot ulcer 

a) Big toe ulcer 

b) Plantar surface of the foot 

c) Dorsal surface of the foot 

d) Foot 

 

5. Type of Anti-Diabetic Drug 

a) Oral hypoglycemic agents 

b) Insulin 

c) Insulin and Oral hypoglycemic agents 

 

6. Co-morbid conditions 

a) Hypertension 

b) Coronary artery disease 

c) Renal impairment 

d) Neurological disorder 

e) None of the above 
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7. Body mass index 

a) < 18.5 

b) 18.5-24.9 

c) 25-29.9 

d) > 30 

 

8. Random blood sugar level 

a) < 120 mg/dl 

b) 121- 160 mg/dl 

c) 161- 200 mg/dl 

d) > 200 mg/dl 

 

9. Adherence to treatment 

a) Regular treatment 

b) Irregular treatment 
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SECTION B 
Modified PEDIS classification and scoring system 

 
Hospital Register Number:           

Sample No: 

Age/ Gender: 

S.NO COMPONENTS 0 1 2 3 
1 Perfusion     

No symptoms/ signs of Peripheral Arterial Disease     
Symptoms or signs of PAD, but not Critical Limb 
Ischemia 

    

Critical Limb Ischemia     
2 
 

Extent     
Skin intact     
< 1cm2     
1-3 cm2     
> 3cm2     

3 Depth     
Skin intact     
Superficial     
Fascia, Muscle, Tendon     
Bone or Joint     

4 Infection     
No symptoms/ signs     
Inflammation of skin/ subcutaneous only     
Extensive erythema deeper than skin/  Sc     
Systemic Inflammatory Response Syndrome(SIRS)     

5 Sensation     
No loss of protective sensation     
Loss of protective  sensation     

 TOTAL     
 
Scoring interpretations 

1-3= GRADE I 
4-6= GRDE II 
7-9= GRADE III 
10-12= GRADE IV 
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APPENDIX VI 

RESEARCH TOOL- TAMIL 

MuhŒ¢á fUÉ – jÄœ  

r_f #d¤bjhif… khâÇfŸ  

ãÇî – m  

bg…a®:          nj…â:  

th®L:          khâÇ v©: 

 

1. taJ (M©LfËš)  

m) 30¡F« Fiw…thf 

M) 31-40 taJ  

ï) 41-50 taJ  

<) 51-60 taJ  

c) 60¡F« mâfkhd  

 

2. ghÈd«  

m) M©  

M) bg…©  

 

3. kj«  

m) ïªJ kj«  

M) »¿ÞJt®  

ï) KÞä«  

 

4. FoÆU¥ò gFâ  

m) efu«  

M) r¥ - ef®òw«  

ï) »uhk«  

 

5. czî tif…  

m) ir…t«  

M) mir…t czî  
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6. fšÉ¤ jFâ  

m) Kiw…ahd fšÉÆ‹ik…  

M) Mu«g¡fšÉ  

ï) ca®Ãiy…¡ fšÉ  

<) g£ljhÇ  

 

7. bjhÊš  

m) bjhÊ‰rh®ªj nt…iy…  

M) gÆ‰á¤ âwik…a‰w bjhÊyhË  

ï) vG¤j® gÂ / fil… KjyhË / ÉtrhÆ  

<) nt…iy…Æšyhjt®  

 

8. khj tUkhd«  

m) %.5000¡F« Fiw…thf  

M) %.5001 - %. 10000 

ï) %.10001 - %. 15000 

<) %. 15000¡F« mâfkhf  
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kU¤Jt khâÇfŸ 

 
1. ÚÇÊî nehÆ‹ Ãiy…  

m) Kjš Ãiy… ÚÇÊî nehŒ  

M) ïu©lh« ÚÇÊî nehŒ  

 

2. ÚÇÊî nehŒ fhy msî  

m) 1 tUl¤â‰F« Fiw…thf  

M) 1-3 tUl§fŸ  

ï) 3-5 tUl§fŸ  

<) 5 tUl¤â‰F« mâfkhf  

 

3. ÚÇÊî fhšò© fhymsî  

m) 1 khj¤â‰F« Fiw…thf  

M) 1-6 khj§fŸ  

ï) 6 khj¤â‰F« mâfkhf  

 

4. ÚÇÊî nehŒ fhšò© gFâ  

m) ghj¤â‹ bg…UÉuš  

M) ghj¤â‹ mogFâ  

ï) ghj¤â‹ nk…š gFâ  

 

5. ÚÇÊî nehŒ kUªJ tif…  

m) ÚÇÊî nehŒ kh¤âiu…fŸ  

M) ï‹RÈ‹  

ï) ï‹RÈ‹ k‰W« ÚÇÊî nehŒ kh¤âiu…fŸ  

 

6. ÚÇÊî nehÆ‹ cl‹ ïiz…ªj cghij…fŸ  

m) ca® ïu¤j mG¤j«  

M) ïUja ïu¤j¡ FHhŒ nehŒ  

ï) áWÚuf ãu¢rid…  

<) eu«ãaš ãu¢rid…  

 

7. clš Ãiw Fiw…p£bl…©  

m) 18.5¡F« Fiw…thf 

M) 18.5-24.9 

ï) 25-29.9 

<) 30¡F« mâfkhf  
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8. Óu‰w ïu¤j r®¡fiu… msî  

m) 120 Ä.». blÈ ¡F« Fiw…thf  

M) 121 – 160 Ä.». bl…È  

ï) 161 – 200 Ä.». bl…È  

<) 200 Ä.». 1 bl…È¡F« mâfkhf  

 

9. á»¢ir… ã‹g‰W« Kiw…  

m) Kiw…ahd á»¢ir… Kiw…  

M) Kiw…a‰w á»¢ir… Kiw…  
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APPENDIX VII 

ENGLISH EDITING CERTIFICATE 
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APPENDIX VIII 

TAMIL EDITING CERTIFICATE 
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APPENDIX IX 

PLAGIARISM CERTIFICATE 

 

This is to certify that this dissertation titled, “EFFECTIVENESS OF 

CITRIC ACID DRESSING ON HEALING PROCESS OF DIABETIC FOOT 

ULCER AMONG PATIENTS ADMITTED IN SURGICAL WARD AT 

GOVERNMENT RAJAJI HOSPITAL, MADURAI” of the candidate                        

Ms. ABINAYA.B with registration number 301712101 for the award of  MASTER 

OF SCIENCE IN NURSING in the branch of Branch I, Medical Surgical Nursing. 

I personally verified iThenticate website for the purpose of plagiarism check. I found 

that the uploaded thesis file contains from Introduction to Conclusion pages and the 

results shows 8 percentage of plagiarism in the dissertation. 

 

 

 

Name and Signature of the Guide                Name and Signature of the Principal 
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APPENDIX X 

CITRIC ACID DRESSING PROCEDURE 

Citric acid dressing 

 Citric acid dressing is the nursing intervention using aseptic technique for the 

purpose of promoting healing process of the wound. Dressing is done by cleaning the 

wound with normal saline solution followed by placing sterile gauze soaked in citric 

acid solution on diabetic foot ulcer and apply simple gauze dressing over the wound 

for once a day. 

Objectives 

 To remove and dispose off soiled dressing to prevent spread of infection. 

 To cleanse the area around the wound to prevent additional infections. 

 To cleanse the wound area of pus and infection. 

 To apply sterile dressing to promote healing process. 

 To promote wound granulation. 

 To promote thermal insulation to the wound surface. 

 To provide and maintain high humidity between the wound and dressing 

 To promote physical, psychological and esthetic comfort. 

Principles 

 Everything that comes in contact with the wound must be sterilized in the 

most effective way. 

 Hand must be thoroughly washed when handling equipments before dressing 

the wound. 

 When cleaning the wound, clean from the least contaminated area to the most 

contaminated area. 
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Articles 

S.NO ARTICLES RATIONALE 

A STERILE TRAY CONTAINING 

1 Gauze piece To clean the diabetic foot ulcer 

2 Sterile bowl To keep the diabetic foot ulcer 

To pour 3% citric acid solution 

3 K basin To receive the waste 

4 Artery forceps To hold the gauze piece by cleaning the wound 

5 Non toothed thumb 

forceps 

To squeeze the excess amount of solution 

6 Gamgee pad To cover the wound after 3% citric acid soaked gauze 

7 Sterile roller 

bandage 

To secure the citric acid dressing and to prove 

compression over the wound 

A CLAEN TRAY CONTAINING 

8 3& Citric acid 

solution 

To apply dressing over the wound 

9 0.9% Normal saline To clean the wound 

10 Adhesive or non 

allergic tape 

To secure the dressing 

11 Scissors To cut the roller bandage and gauze piece 

12 Sterile gloves (1 

pair) 

To prevent infection 

13 Clean gloves To remove the soiled dressing 

14 Paper bag To receive the waste 

15 towel To prevent soiling of the patient’s clothing and linen 

16 mackintosh To prevent soiling of the patient’s clothing and linen 

17 Kidney tray To receive the waste 

18 Cheatle forceps To take the sterile articles 
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Preliminary assessment 

 Level of consciousness and ability to follow the instructions 

 Vital signs 

 Bleeding and drainage from the wound site. 

 Condition of the wound. 

Patient and unit preparation 

 Check whether unit cleanliness is completed. 

 Explain the procedure to the patient and his/ her family members. 

 Arrange the necessary articles near the bedside. 

 Adjust the working area lie adequate lighting, switch off the fan and make 

surrounding space as convenient to work. 

 Provide privacy to the patient to feel comfortable. 

Procedure 

S.NO NURSING ACTION RATIONALE 

1 
Explain the procedure to the patient and 
his/her family members 

To win confidence and 
cooperation during dressing 

2 Provide privacy to the patient Comfortable to the patient 
3 Position the patient To provide comfort 

4 
Arrange the articles near the bedside an 
instruct them not to touch the sterile 
field and dressings. 

To prevent contamination of the 
sterile field 

5 Wash the hands 
To prevent transmission of 
infection 

6 Wear the clean gloves To prevent contamination 

7 
Remove the soiled dressing and properly 
dispose to the kidney tray 

To provide dressing 

8 
Open the sterile dressings transfer gauze 
piece into the sterile dressing tray 

 Preparing for dressing 

9 Place the mackintosh and towel 
To prevent soiling of patient 
clothing and linen 
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10 Perform surgical hand washing 
To prevent soiling of patient 
clothing and linen 

11 Wear sterile gloves To prevent contamination 

12 
Flip open the dressing cover by inserting 
in the inner layer of the wrapper 

To make ready for dressing 

13 
Using the thumb forceps to pick up 
gauze and wet it with 0.9% normal 
saline 

To cleanse the wound 

14 
Use artery forceps to clamp and thumb 
forceps to squeeze the gauze 

Prevent spoiling and spillage of 
solution 

15 

Clean the diabetic foot ulcer with 0.9% 
normal saline using the same artery 
clamp, remove gauze and dispose in the 
paper bag 

To remove the debris and dead 
tissue from the foot ulcer 

16 
Before cleaning, observe the character 
and nature of the foot ulcer. 

To assess the characteristics of 
diabetic foot ulcer 

17 
Use only thumb forceps to pick up the 
gauze piece 

To prevent contamination of 
sterile field 

18 

Pick up the gauze piece every time in 
thumb forceps and clean the foot ulcer 
wit 0.9% normal saline from less 
contaminated area to more contaminated 
area. 

To prevent cross contamination  

19 
Use only one gauze piece for single 
stroke 

To prevent infection 

20 
Ensure that the foot ulcer id thoroughly 
cleaned 

To maintain cleanliness of the 
wound 

21 
Finally, clean the skin approximately to 
the wound edge with stroke away from 
foot ulcer. 

To prevent transmission of 
infection 

22 
Soak the sterile gauze with 3% citric 
acid solution in a bowl. 

To apply 3% citric acid dressing 

23 
Apply the 3% citric acid gauze on the 
diabetic foot ulcer once a day 

To prevent the microbial growth 
and to improve the healing 
process 
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24 
Apply gauze pad over the citric acid 
dressing and put roller bandage over the 
foot ulcer 

To secure the citric acid dressing  

25 Discard the used disposable articles To prevent the infection 
26 Secure the dressing with adhesive tapes To keep the dressing in position 

27 
Position the patient in comfortable 
position 

To promote comfort to the patient 

28 
Replace all the articles after proper 
discarding of waste 

To prevent transmission of micro 
organisms 

29 
Document the date, time, type of 
solution used and nature of the wound. 

For further reference 
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 APPENDIX XI 

PHOTOGRAPHS 

 

 

RESEARCHER CLEANING THE DIABETIC FOOT ULCER 

 

RESEARCHER APPLYING DRESSING  


