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Abstract 
Background: Over the last few centuries, medicine has seen so many advances, in spite of which, the 

management of leg ulcer remains a very difficult challenge. In order to tackle this, many modalities of wound 

dressings and topical applicants have been developed and a lot of research are still going on. It is therefore 

essential to introduce new techniques in the management of these wounds to make them more accessible and 
affordable especially to the less privileged economic class of patients. The method of evaluating the wound is of 

prime importance to develop a good therapeutic plan. In this study, we aimed to describe the course of evolution 

in the healing of chronic leg ulcers by utilising the Pressure Ulcer Scale for Healing (PUSH) tool. 

Materials and methods :In this prospective study,  45 patients who presented with leg ulcers at Coimbatore 

Medical College Hospital, Coimbatore of Wagner grade less than or equal to 3 were examined and the total 

PUSH score calculated once every week for 4 weeks. The change in total PUSH score for each patient over a 

period of 4 weeks was noted and compared between healing and non-healing ulcers.  

Results :PUSH scores were modeled using a piecewise linear regression. PUSH values were found to be 

decreased significantly (p < .0001) in healing ulcers. Conversely, in non-healing ulcers, there was little or no 

change in PUSH values which were clinically correlated 

Conclusion: Our findings indicate that PUSH score declines significantly in healing ulcers and have a converse 
relationship in case of non-healing ulcers. Hence PUSH score can be used as an effective tool in predicting the 

nature of wound healing in patients with leg ulcers. 
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I. Introduction 
Almost 1% of the total populations are affected by chronic wounds. They usually take a longer time for 

healing and the care needed along with the time to heal are  very variable. A large amount of chronic wounds 

are treated sub-optimally with only general wound care products which are meant to cover & absorb some 

exudates. The ideal treatment that these wounds require is to have advanced wound management products and 

adequate care to treat the underlying defect that has lead to the chronicity of the wound. 1 

Ulcers which are showing features of delayed healing or non-healing are a major problem which give 

rise to a variety of complications. Ulcers constitute a significant risk factor for hospitalization, psychological 

burden, sepsis, amputation and even death of the patient. Chronic wounds cause notable functional impairment, 

reduced quality of life, and huge financial burden2,3  for both the patient as well as the health care system. 

Moreover, diabetic foot ulcers  are associated  with 14% to 24% resulting in an amputation 4  

The method of evaluating the wound is of prime importance to develop a good therapeutic plan. The 
evaluation of a wound may have variations in the interpretations because they vary greatly in nature, form, and 

site along with the variations in perception by each health professional owing to knowledge differences among 

these professionals. This calls for a standardized tool which will have very minimal variations by the evaluator 

while enabling the monitoring the wound during the healing process. Monitoring wound progress is essential for 

evaluating and documenting treatment outcomes.5  In 1997, the National Pressure Ulcer Advisory Panel 

developed the Pressure Ulcer Scale for Healing (PUSH) 6 to provide a clinically useful tool for monitoring 

pressure ulcer healing.  

In this study, we aimed to describe the course of evolution in the healing of chronic leg ulcers by 

utilising the Pressure Ulcer Scale for Healing (PUSH) tool 
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II. Materials And Methods 
This prospective study was carried out on patients of Department of General surgery, Govt medical college 

Coimbatore from June 2018 to May 2019. A total 45 adult subjects (both male and females) of aged ≥ 18, years 

were for in this study 

Study Design: Prospective open label observational study 

 

Study Location: This was a tertiary care teaching hospital based study done in Department of General surgery, 

Govt medical college, Coimbatore 

Sample size: 45 patients 

Subjects & selection method: The study population was drawn from consecutive diabetic patients who 

presented to Department of General surgery, Govt medical college Coimbatore of Wagner grade less than or 

equal to 3 were examined and the total PUSH score calculated once every week for 4 weeks. The change in total 
PUSH score for each patient over a period of 4 weeks was noted and compared between healing and non-

healing ulcers. 

 

Inclusion criteria: 

1.Leg ulcer Wagner grade less than or equal to 3. 

2.Largest ulcer in case of multiple ulcers 

3.Aged 18 years and above. 

4. Inpatients and outpatients between March 2017 to March 2018 

 

Exclusion criteria: 

1. Wagner grade 4 & 5 

 

Procedure methodology 

After written informed consent was obtained, data required for PUSH tool was collected. The PUSH 

tool utilizes 3 main parameters to evaluate the healing process of the wound and outcomes after the appropriate 

interventions. The first main parameter is the Surface area of the wound, which is measured in terms of the 

longest length against the largest width in square centimeters. The second main parameter used is the amount of 

exudate which is present over the wound after removal of the dressing but before the application of any topical 

agent. The third main parameter is the appearance of the floor of the wound, which is characterisedby the type 

of tissue present and is specified as Necrotic tissue (eschar), Slough, Granulation tissue, Epithelial tissue, Closed 

or covered 

 

 
 

PUSH score was calculated for each of the subjects once a week for 4 consecutive weeks and the variations in 

the score was analysed 

 

Statistical analysis 
The results of the study were analysed and interpreted into the following data tabular columns 
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The collected data were analysed with IBM.SPSS statistics software 23.0 Version.To describe about the data 

descriptive statistics frequency analysis, percentage analysis were used for categorical variables and the mean & 

S.D were used for continuous variables. To find the significance in the multivariate analysis the one way 

ANOVA with Tukey's Post-Hoc test was used.  
In both the above statistical tools the probability value .05 is considered as significant level.  

 

III. Result 
After observing the patients once every week for 4 weeks, the change in size of the ulcers were examined. The 

ulcers which progressed towards healing were found to have a significant reduction in the ulcer size, whereas 

the ulcers which didn’t heal showed little or no change in the size of ulcer 



Pressure Ulcer Scale For Healing (Push)- A Tool To Predict Wound Healing In Patient .. 

DOI: 10.9790/0853-2002030109                                www.iosrjournal.org                                                 4 | Page 

 
 

A strong correlation was seen between the size of the ulcer at initial presentation and the tendency of the ulcer 

towards healing. This shows the impact of wound size on wound healing 

At the end of 4 weeks, the healing ulcers showed a significant reduction in the exudate amount whereas the non-

healing ulcer showed no significant change in the amount of exudate.  

 

 
 

On initial examination, half of the leg ulcers (49%) presented with granulation tissue. 42% of the ulcers 

presented with unhealthy slough. Accordingly, the ulcers were treated with appropriate wound dressing, topical 
applicants and in required cases adequate wound debridement was done during each visit. The progression of 

healing with adequate intervention was examined and the results at the end of one month were analyzed.  
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During the final examination after 4 weeks, majority of the healing ulcers were found to have healthy 

granulation tissue with epithelialization 

 

 
 

Comparision between healing & non-healing ulcers: 

Out of the 45 patients with leg ulcers, 28 patients were found to have healing ulcers at the end of 4 weeks and 17 

patients had non-healing ulcers 
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The comparison between different etiology of leg ulcers and wound healing revealed that majority of the Non-

healing ulcers were seen in patients with Diabetic ulcers.  
 

 
 

 
 
All the healing ulcers showed a uniform trajectory of decrease in the PUSH score during the course of the study. 

This decrease in PUSH score was found to be statistically significant. 

62% 

38% 

Characteristics Of Ulcer 

Healing 

Non-Healing 

36% 

39% 

25% 

Healing 

Diabetic 

Venous 

Trauma 

82% 

18% 0% 

Non-healing 

Diabetic 

Venous 

Trauma 



Pressure Ulcer Scale For Healing (Push)- A Tool To Predict Wound Healing In Patient .. 

DOI: 10.9790/0853-2002030109                                www.iosrjournal.org                                                 7 | Page 

 
 

In the graph shown above, we can see that in all cases of healing ulcers, there is a pattern of linear 

deceleration of the PUSH score from the initial to the final score after 4 weeks of observation. All healing ulcers 

though started with an initial high PUSH score, steadily declined in the score after 4 weeks to a minimal score. 

This is in correlation that PUSH score is effective in indicating whether the ulcer is progressing towards healing 

or regressing towards chronicity or complication. 
On the other hand, all the non-healing ulcers showed minimal or no change in the PUSH score during the course 

of the study. This was also found to be statistically significant.  

 

 
 

From the above linear graph, we can appreciate that after examination during each visit, certain ulcers 
did not heal and progressed towards chronicity or complications.  

By observing this graph, we can be alerted at an early stage that these ulcers require additional care and 

more advanced management of the ulcers. The clinician can make use of this advantage of the PUSH score and 

apply early intervention which can interrupt the disease process and change the direction of trajectory towards 

the healing path.  



Pressure Ulcer Scale For Healing (Push)- A Tool To Predict Wound Healing In Patient .. 

DOI: 10.9790/0853-2002030109                                www.iosrjournal.org                                                 8 | Page 

                      
 

The above table shows the correlation between the initial PUSH score and the final score. The correlation is 
statistically significant with p values less than 0.05. 

 

 
 

In the above table, the change in PUSH score during the course of study were found to be statistically 

significant with a p-value of 0.005. The change in PUSH score can reliably predict whether the ulcer is on a 

healing course or non-healing course 

 

IV. Discussion 
The findings of this study indicate that PUSH scores decrease significantly over time in healing ulcers . 

This finding is consistent with PUSH scores in healing pressure ulcers 7,8. Moreover, the PUSH tool is more 

straightforward than other methods such as plotting healing progress using wound planimetry from wound 

tracings or digital images, or mathematical computations of the percent change in wound area.9 The PUSH has 

demonstrated excellent interrater reliability in patients with pressure ulcers 10as well as patients with chronic leg 

ulcers 11 

The PUSH tool was originally developed as a simple tool to monitor Pressure Ulcer progress12. In 
addition, the change in mean PUSH tool score was significantly different between healing wounds and 

nonhealing wounds in this study sample. In this study, we found a strong and significant correlation between 

baseline total PUSH score and wound area measurements13. These findings suggest that PUSH tool is a valid 

and responsive tool in evaluating healing ulcers of various etiology. It was also found that the PUSH tool was 

sensitive to detect change in their healed participants and could accurately differentiate a healing from a 



Pressure Ulcer Scale For Healing (Push)- A Tool To Predict Wound Healing In Patient .. 

DOI: 10.9790/0853-2002030109                                www.iosrjournal.org                                                 9 | Page 

nonhealing ulcer. The PUSH tool represents an excellent starting point to validate healing of leg ulcers, 

fulfilling a need for a simple, valid, reliable, and practical tool for monitoring the process of ulcer healing 

 

V. Conclusion 
PUSH tool is a simple, reliable and standardized tool in  monitoring and evaluating the progression of chronic 

ulcers of various etiology 
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