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Abstract 
Background: Diabetic wounds are one of the most severe complications of diabetes, and more 

than half of those wounds become infected, and increase the potential for these wounds to get 

worse and compromise the safety of the limbs and even threatening patients' life. Objective: To 

assess the Effect of local warming techniques on wounds temperature, pain and healing of non-

ischemic diabetic wounds. Settings: The vascular surgery and diabetic foot departments-Main 

University Hospital, Alexandria University. Subjects: a convenience sample of (80) adult patients 

with type 2 diabetes with non-ischemic diabetic wounds. Tools: Tool I was Patient's 

sociodemographic data and clinical data. Tool II was Healing Scale, it consists of 9 items: wound 

dimensions, depth/tissue concerned, edges, maceration, perilesional tunneling, type of tissue in the 

wound bed, exudate, infection/inflammation, frequency of pain (in last 10 days). Tool III was Pain 

Visual Analogue Scale (VAS). Tool IV was infrared dermal thermometer. Results: We revealed 

that the best wound temperature record before and after the procedure was in the group which 

apply both warming technique, with mean temperature (32.02 ± 0.26) before and (38.04 ± 0.24) 

after, while the control group which have no warming technique recorded the lowest wound 

temperature before and after the procedure with mean temperature (28.68 ± 0.47) before and 

(24.61 ± 0.34) after, and these differences was statistically significant (p <0.001). Conclusion: 

Warming techniques is cost effective method that help to reduce; wound parameter, pain, signs of 

infection, improve healing and reduce the upset accompanied with wound irrigated by cold 

solution. Recommendations: Disinfectant solution should be warmed to (38 - 42) during 

dressing times. Reduce wound exposure times during dressing changes to decrease wounds 

temperature loss. 

Keywords: Wound temperature, wound healing, warming technique, wound pain, non-

ischemic diabetic wounds.  

Introduction 
         In relation to Egyptian society 

nowadays, Diabetes is widespread in many 

families, about 15.6 % of the Egyptian 

population have Diabetes, which is greatly 

inherited in Egyptian families. The yearly 

incidence rate of diabetic foot disease has 

been estimated to be 1-4 %, and up to 25% in 

some studies. Moreover, Egyptians unhealthy 

diet may contribute to Diabetes’ spread too. 

Diabetics in Egyptian society may complain 

from many consequences that probably affect 

badly on their lives as: diabetic foot, 

dermopathy, poor circulation, neuropathy, 

retinopathy and nephropathy. Diabetes 

mellitus and its related complications are not 

only responsible for morbidity, disability, and 

mortality but also cause a financial burden at 

the individual, family, community, and 

national levels.  (Sen, Chakraborty, & De, 

2016; Guariguata, et al 2014; Soliman, 2013).  
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        In spite of the new advancing 

products in the field of wound healing and 

wound dressing or what is called smart 

dressing, the rapidly advancing in 

bacteriology and the use of prophylactic 

antibiotics, the new therapeutic approaches 

of wound healing, wound infection are still 

a real risk of wound healing and represent 

a considerable burden of disease for both 

healthcare providers’ resources and 

patients’ quality of life regarding 

morbidity, mortality and economic cost. 

Thus, to improve the patient’s quality of 

life, and avoid complication it is very 

important to follow a strict program for the 

prevention and treatment of wounds, as 

well as proper management of infections. 

Accordingly, it is critical to find and 

develop new cost-effective methods and 

techniques to prevent wound infection and 

accelerate healing. (Augustine, Kalarikkal, 

& Thomas, 2014; Baltzis, Eleftheriadou, & 

Veves, 2014; Moura, Dias, Carvalho, & de 

Sousa, 2013). 

Aims of the Study 
 This study aims to assess the effect 

of local warming techniques on wound 

temperature, pain and healing of 

Research Hypotheses 

1- Diabetic patients with non-ischemic 

wounds who receive warming disinfectant 

solution exhibit increased wound 

temperature, good wound healing, and 

decrease pain levels than those who don't 

received. 

2- Diabetic patients with non-ischemic 

wounds who receive local wound 

warming by warming bag exhibit 

increased wound temperature, good 

wound healing, and decrease pain levels 

than those who don't received. 

3- Diabetic patients with non-ischemic 

wounds who receive both techniques 

exhibit increased wound temperature, 

good wound healing, and decrease pain 

levels more than those who receive each 

technique alone. 

Materials and Method 

Materials  

Design: A quasi –experimental research 

design was used to conduct this study. 

Settings: The present study was conducted at 

the vascular surgery and diabetic foot 

Departments at Main University Hospital, 

Alexandria University and the affiliated 

Outpatients Clinics. The department of 

vascular surgery located at the second floor 

and has the total capacity of 31 beds. 16 bed 

for male patients and 11 beds for females and 

4 beds for recovery. The diabetic unit located 

at the base floor with total 17 beds. 5 beds for 

male and 8 beds for female and 4 beds for 

recovery. 
 

Subjects: The study sample comprised a 

convenience sample of (80) adult patients with 

type 2 diabetes with non-ischemic diabetic 

wounds.  

The total number of the subjects was 

randomly divided into four equal groups 

(three experimental groups and one control 

group) 

• Group 1: Experimental group that include 

20 patients who received wound managed 

by using of warm disinfectant solution 

(normal saline & betadine) from 38 to 42 

c. 

• Group 2: Experimental group that include 

20 patients who received wound managed 

by using of disinfectant solution with 

ambient room temperature and received 

local warming with warming bag (hot 

water bottle 38 to 42 c) for one hour three 

times a day. 

• Group 3: Experimental group that include 

20 patients who received both techniques 

which include managing the wound by 

using of warm disinfectant solution 

(normal saline & betadine) from 38 to 42 

c, and applying local warming with 

warming bag (hot water bottle 38 to 42 c) 

for one hour three times a day. 

• Group 4: Control group that include 20 

patients who didn't have active warming 
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measures and received the routine hospital 

wound dressing change. 

 

The patient's Inclusion criteria: 

The subjects were included in the study 

e following criteria:thwho have  

1. Age: 20-65 years of both sexes. 

2. Patients have Neuropathic Non-

ischemic diabetic wounds (have normal 

and palpable pulse in extremity). 

3. Wound size less than <100 cm2 

4. Patients who are able to comply with 

resuming warming technique at 

hospital.  

5. Not on corticosteroid drugs or 

immunosuppressive agents. 

6. Not received radiotherapy or 

chemotherapy within the previous four 

weeks before entry into the study. 

7. Free from infectious disease, 

osteomyelitis, cellulitis, uncontrolled 

diabetes, neoplastic and /or 

inflammatory disease. 

8. Free from any other clinically 

significant medical conditions that 

interfere with wound healing such as 

renal, hepatic, hematologic, neurologic, 

metabolic, or immunologic disease. 

9. Don't smoke more than two packets per 

a day. 

10. No Obese patient (BMI) > 30 and slim 

patient (BMI) < 18. 

Tools: Four tools were used to collect 

data of the study: 

Tool I: Socio-demographic & biomedical 

data  

      It includes personal data such as 

patient's age, gender, marital status, 

education level, employment, financial 

status and residence area. Patient's clinical 

data, such as medical history, history of 

present illness, wound status. 

 

Tool II: Healing Scale (RESVECH V1.0.)  

      This tool adapted from (Restrepo 

Medrano, & Verdú, 2012). it was used to 

assess wound healing. The scale consists 

of 9 items: wound dimensions, depth/tissue 

concerned, edges, maceration, perilesional 

tunneling, type of tissue in the wound bed, 

exudate, infection/inflammation, frequency 

of pain (in last 10 days). The scale is scored 

numerically and the score range from 0 to 

40 points. 

Tool III: Pain Visual Analogue Scale 

(VAS).  

       Developed by D. Gould et al (2001). 

This scale is a useful tool to measure 

change in pain and response to pain 

interventions by the researcher. This scale 

is starting at the left side with 0 no pain and 

10 indicate worst pain. To score the result 

in the horizontal 10 cm line from 0 to 10 

according to the level of pain with a higher 

score indicating more severe pain (0="no 

pain" to 10="severe pain"). 

0_______________________________10 

No pain                                  worse pain                                                                               

Tool IV: Dermal Temperature Record: 

      By using thermometers (DermaTemp 

infrared body surface scanning device). 

Can measure the temperature of wounds 

without tissue contact. 

Method 

- Approval from ethical committee, 

faculty of nursing, Alexandria 

University was obtained.  
-  

-         The Tools was revised by 

experts in the field of Medical -

Surgical Nursing and Modification 

was done accordingly. Reliability of 

the tools was tested by using Alpha 

Cronbach's coefficient test. A pilot 

study was conducted on five 

patients, who were excluded from 

the actual study sample to assess 

clarity, feasibility and applicability 

of the study tools and appropriate 

modifications were carried out. 
-  

-        The study convenience subjects 

meeting the inclusion criteria was 

randomly assigned into four equal 

groups (three study groups and one 

control group, 20 patients each). 
-  

-       Wound bed temperature was 
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checked immediately after dressing 

removal and after the completion of 

cleansing using tool (IV). The 

dressing was changed daily for 4 

weeks for each patient. The wound 

healing status and pain was 

reassessed using tool II in the days 

1, 10, 20, & 30. 

Ethical considerations:  

      Informed written consent was obtained 

from the patients participating in the study 

after explanation of the aim of the study to 

each patient. Patients were informed that 

they had the right to participate in the study 

and to withdraw at any time. Patient 

anonymity was respected. The 

confidentiality of the data was adequately 

maintained. 

Statistical Analysis 

Data were fed to the computer and 

analyzed using IBM SPSS software 

package version 20.0. Qualitative data 

were described using number and percent. 

Quantitative data were described using 

range (minimum and maximum), mean, 

and standard deviation. The significance 

of the obtained results was judged at the 

5% level. 

Results 
Table (1): Shows frequency distribution 

of patients in both control and study 

groups according to Socio-demographic 

data.  

      The results revealed that more than a 

half of studied patients were males 

(57.5%), within the age group that ranged 

from 40 to less than 60 years (58. 75%) 

and (52.5%) of them were smoker and had 

primary education. Also, this table shows 

that three quarters of studied patients 

(75%) were married.  

Table (2): illustrates the frequency 

distribution of patients in both control 

and study groups according to Patient's 

Clinical data.  

 

      The table shows that Almost tow third 

of patients were overweight (58.75%) and 

all the patients take anti-hyperglycemia, 

analgesic, antibiotic and Anticoagulants. 

The majority of wounds (91.25%) located 

in the lower limb especially in the foot and 

almost half of patients (47.5%) have 

infected wounds post-surgery with more 

than half (52.5 %) of patients have diabetic 

wounds post amputation. In relation to 

wounds, shape (45 %) have Irregular 

wound shape. 

Table (3): Comparing between control 

and study groups according to Dermal 

Temperature records. 

       Concerning wound temperature record 

after the procedure the best wound 

temperature after the procedure was in the 

third group (37.55 – 38.37) with a mean 

(38.04 ± 0.24) while the lowest wound 

temperature was in the second and fourth 

group respectively (24.82 – 26.03), 

(23.98 – 25.12) with a mean (25.43 ± 

0.43) (24.61 ± 0.34) while for the first 

group from (36.52 – 38.11), with a mean 

(37.40 ± 0.41). There was a statistically 

significant differences related to wound 

temperature (p <0.001) for the four study 

groups respectively. 

Table (4): shows comparison between 

control and study groups according to 

Wound Healing RESVECH Scale 

(RESVECH V1.0.) 

      Our study revealed that there was a 

highly statistical significant differences 

according to the effect of local warming 

technique on wound depth/tissues, edges, 

tunneling, type of tissue in the wound bed, 

type of exudate in the wound bed, 

infection/inflammation signs in the wound 

bed, edema around the wound, erythema 

around the wound, and odor between the 

three experimental groups and control 

group at the end of day 30 (p <0.001). The 

statistically significant differences between 

the four study groups started after the day 

10.  
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Table (5): despite comparison between 

control and study groups according to 

Pain Visual Analogue Scale (VAS). 

     There were statistically significant 

differences concerning the effect of local 

warming techniques on type of pain in the 

wound bed according to visual analogue 

scale between the experimental groups and 

control group at the end of day 30 as (p 

<0.001). The statistically significant 

differences relating to type of pain 

between the three experimental groups 

started after the day 10, (p <0.001). 

Table (6): correlation between variables 

parameters. 

      As regard the relationship between 

wound temperature and RESVECH Scale, 

it was noticed that there were statistically 

significant differences between the three 

experimental and control groups as (p = 

0.003) at day 1, and (p <0.001) at days 10, 

20, and day 30. 

  

Discussion 
It has been recognized that the range of 

ambient temperatures have a Significant 

effect on the perfusion of the skin, thus the 

circulation increases in the perfusion of the 

upper and lower limbs when temperature 

was raised gradually. Moreover, wound 

temperature dropped when the wound is 

cleansed with normal saline, at a mean 

ambient room temperature, that why the 

required time for hypothermic cells to 

resume mitotic division of cellular activity 

within a wound prolonged about three to 

four hours after dressing change.   (Sun, 

Yue, & Zhang, 2017; Hopf, Cochran, 

Ueno, & Morrissey, 2017) 
 

       Our study revealed that there are no 

statistically significant differences between 

the three experimental and control groups 

according to sociodemographic data either 

patient's clinical data nor wound shape or 

wound site. 

 

        Regarding wound temperature record 

our study found that there was a 

statistically significant differences related 

to wound temperature as (p <0.001) for the 

four study groups. The best wound 

temperature record before and after the 

procedure was in the third group which 

treated by warm disinfectant solution and 

warming bag for one hour three time daily 

with mean temperature (32.02 ± 0.26) 

before, and (38.04 ± 0.24) after. This may 

be because of the direct application of 

warm disinfectant solution with range 

temperature (38- 42), raise the 

temperature of wound bed and the 

application of warming bag help keep 

normothermic and decreasing wound 

temperature loss between dressing time. 

The lowest wound temperature was in the 

fourth group which treated by the routine 

hospital dressing with solution at room 

temperature recorded the lowest wound 

temperature before and after the dressing 

change with a mean (28.68 ± 0.47) before, 

(24.61 ± 0.34) after. This may be due 

wound temperature loss between dressing 

time and the direct application of 

disinfectant solution at the room 

temperature with range temperature (18- 

23) dropping the temperature of wound 

bed obviously which require long time to 

resume the normothermic. Then the 

temperature score followed by the first 

group which treated only by the warm 

disinfectant solution (38- 42) but stress 

for the patient the importance to preserve 

normothermic after the dressing time by 

covering wound with doubled blanket, and 

keep their wounds warm between dressing 

times with a mean wound temperature 

(30.54 ± 0.64) before, and (37.40 ± 0.41) 

after. The wound temperature for the 

second group which treat wounds by 

solution at room temperature and apply 

warming bag for one hour three times 

daily show temperature mean (29.58 ± 

0.48) before the procedure and (25.43 ± 

0.43) after. This may be due to the direct 

application of disinfectant solution at room 
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temperature (18- 23) lowering the 

temperature of wound bed and cause 

vessel spasm and the warming bag were 

not enough to resume and keep 

normthermic as much as when cleaning 

wound bed by hot solution and then 

preserve temperature by warming bag or 

by instructing the patients to keep their 

wounds warm. These results are in 

agreement with Sun, Yue, & Zhang, 

(2017); who stated that the usual surface 

temperature of ulcers is about 33°C and 

this temperature can be increased to 38°C, 

which may help to induce healing. On the 

other hand, McGuiness, Vella, & Harrison, 

(2004); who noticed that wound beds were 

on average marginally below the 33ºC 

threshold immediately after dressing 

takedown (mean: 32.7ºC). Then the 

temperature dropped two degrees on 

average as a result of the dressing-change 

procedure (mean: 29.9ºC). Also these 

finding supported by Alvarez, Patel, 

Rogers, & Booker, (2006); who found that 

temperature of the lower extremity can 

range between 26°C and 34°C and he 

designed Noncontact normothermic wound 

therapy (NNWT) to deliver gentle heat 

through a non- contact, semi-occlusive, 

moisture-retentive wound cover (dressing). 

The system warms the wound and the 

surrounding skin to core body temperature 

near 37°C.  

 

        Although our study finds statistically 

significant differences related to effect of 

warm disinfectant solution and wound 

temperature but there is no literature 

before use warm disinfectant solution as 

wound cleansing. 

        The present study revealed that the 

statistical significant differences according 

to healing scale (RESVECH Scale; wound 

size, wound depth/tissues involved, wound 

edges, wound tunneling, type of tissue in 

the wound bed, type of exudate in the 

wound bed, infection/inflammation signs 

in the wound bed) started after the day 10, 

20 ,30 as (p <0.001). The best and faster 

wound healing was observed in the third 

experimental group which apply the both 

techniques as the mean healing score 

decreased from (35.05 ± 1.67) at the day 1 

to a (4.95 ± 2.58), at the day 30. This is 

because of the both warming techniques 

have synergistic effect and preserve 

optimal normothermic condition and 

succeed to decrease inflammation and 

infection signs by direct killing for 

microorganism, improving neutrophil 

activity, necrotic and fatty debris that stuck 

in wound bed, improve vascularity blood 

flow and thereby oxygenation, collagen 

synthesis, granulation and 

epithelialization. Although these 

parameters were not all measured in our 

study but they have been reported in the 

literature. These finding are in accordance 

with Alvarez, Patel, Rogers, & Booker, 

(2006); who in his study had found that 

After 12 weeks, 70% of the wounds 

treated with noncontact normothermic 

wound therapy were healed compared with 

40% for the control group. This study 

revealed that the worst and lowest healing 

were held by the control group with a 

mean (32.60 ± 3.35) at the day 1 to a 

(20.85 ± 6.50), at the day 30, that’s may be 

because of there is no any normothermic 

intervention and the differences were 

statistically significant (p <0.001), these 

finding are supported by Celeste, 

Deschesne, Riley, & Theoret, (2013); who 

in his study found that when cutaneous 

wound temperature increased by wounds 

bandaged have induce formation of 

exuberant granulation tissue more than 

wounds without bandage 

 

         Concerning the effect of local 

warming techniques on type of pain in the 

wound bed according to visual analogue 

scale, the study results illustrated that there 

were statistically significant differences 

between the four experimental groups at 

the end of day 30 as (p <0.001). The 

statistically significant differences started 

after the day 10, 20, and day 30 as (p 

<0.001). the studied patients in third and 
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first group have the best effect on pain 

level as it was in third group (30 %) of 

patients have no pain, (70 %) of patients 

have mild pain at the day 30. This is may 

be because that the warming technique 

alleviate the wound pain by improve 

inflammatory mediators which it was 

aproved by Widgerow (2014); who 

suggested that in diabetes hyperglycemia 

disrupts the activity of essential 

inflammatory mediators in wound. These 

finding supported with Ronchetti, 

Migliorati, & Delfino, (2017); who found 

that inflammatory mediators contribute 

directly by activating high threshold 

receptors or by sensitizing nociceptive 

neurons to stimuli. On the other hand, 

warming relax the muscle spasm below 

and around the wound. 

 

       Although our study found statistical 

significant differences related to effect of 

warming technique on pain related to the 

wound even during rest or dressing 

change time except that, Melling, & 

Leaper, et al (2006); who study the 

impact of warming on pain and wound 

healing after hernia surgery and he found 

that Postoperative pain scores were 

significantly lower after two hours of 

warming immediately after surgery 

compared with the non-warmed patients 

(p<0.05). Pain scores were lower on each 

of the first seven postoperative days in the 

warmed groups compared with the non-

warmed subjects. Patients in the warmed 

groups also had lower ASEPSIS wound 

scores. 

 

 

Conclusion  

Based upon the findings of the current 

study, it could be concluded that the 

warming technique is cost effective 

method help obviously to reduce; wound 

size, wound depth, periwound tunnel 

formation, pain related to dressing 

change,  signs of infection; (erythema 

around the wound, wound edema, odor in 

wound bed and excess wound exudate), 

improve noticeably wound edges, 

granulation, epithelial tissues in the 

wound bed, and help get healthy well 

cosmetic scar formation. Warming 

disinfectant solution cauterized the wound 

bed (heating shock) and succeed to 

remove debrides and fatty residue, excess 

exudate from wound bed, slough & 

necrotic tissues and reduce the pain in 

addition to the upset accompanied with 

wound irrigated by solution at room 

temperature. 

Recommendations 

In line with the findings of the study, 

the following recommendations are made: 

Recommendations related to practice: 

• Disinfectant solution should be warmed 

to (38 - 42) during dressing times.  

• Provide warming fluid machines at 

dressing units to ease warming of 

solution. 

Recommendations related to research: 

• Study the effect of warming in the other 

chronic wounds as pressure ulcer, 

venous ulcer, and arterial ulcer.  

• Study the effect of warming in the wounds 

infectious microorganisms.
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Table (1): Distribution of the studied patient according to their socio demographic data (n = 

80) 

 

 

Table (2): Distribution of the studied patient according to their clinical data 

  

Part1: 

Demographic 

data 

Group 1 

(n = 20) 

Group 2 

(n = 20) 

Group 3 

(n = 20) 

Group 4 

(n = 20) Total % 
Test 

of Sig. 
p 

No. % No. % No. % No. % 

Gender              

Male  12 60.0 13 65.0 10 50.0 11 55.0 46 57.5 2= 

1.023 
0.796 

Female  8 40.0 7 35.0 10 50.0 9 45.0 34 42.5 

Age              

<40 3 15.0 1 5.0 3 15.0 2 10.0 9 11.25 

=2 

4.835 

p=MC 

0.872 

40 - 49 5 25.0 3 15.0 5 25.0 3 15.0 16 20 

50 - 59 6 30.0 10 50.0 8 40.0 7 35.0 31 38.75 

60 - 65 6 30.0 6 30.0 4 20.0 8 40.0 24 30 

Min. – Max. 33.0 – 65.0 39.0 – 65.0 27.0 – 65.0 35.0 – 65.0   
F= 

1.290 
0.284 Mean ± SD. 52.60 ± 9.46 55.35 ± 6.91 50.55 ± 10.35 55.15 ± 8.87   

Median 52.50 55.50 51.50 57.50   

Education              

Prep  11 55.0 11 55.0 10 50.0 10 50.0 42 52.5 
=2 

0.651 

p=MC 

1.000 
Secondary  6 30.0 6 30.0 6 30.0 6 30.0 24 30 

University  3 15.0 3 15.0 4 20.0 4 20.0 14 17.5 

Habits              

    Smoker            

=2 

1.805 
0.614 

     Yes  12 60.0 12 60.0 9 45.0 9 45.0 42 52.5 

      No  8 40.0 8 40.0 11 55.0 11 55.0 38 47.5 

Median 20.0 20.0 20.0 20.0   
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Table (3): Effect of local warming techniques on wounds temperature according to 

Tool IV: Wound Temperature Record 

Tool IV: Dermal 

Temperature Record 

Group 1 

(n = 20)  

Group 2  

(n = 20) 

Group 3  

(n = 20) 

Group 4  

(n = 20) 
F p 

Before       

Min. – Max. 29.36 – 31.80 29.02 – 30.32 31.44 – 32.45 27.77 – 29.28 

178.048* <0.001* Mean ± SD. 30.54 ± 0.64 29.58 ± 0.48 32.02 ± 0.26 28.68 ± 0.47 

Median  30.59 29.55 32.05 28.80 

After       

Min. – Max. 36.52 – 38.11 24.82 – 26.03 37.55 – 38.37 23.98 – 25.12 

8183.824* <0.001* Mean ± SD. 37.40 ± 0.41 25.43 ± 0.43 38.04 ± 0.24 24.61 ± 0.34 

Median  37.43 25.44 38.04 24.68 

t (p0) 
80.916* 

(<0.001*) 

140.126* 

(<0.001*) 

251.843* 

(<0.001*) 

83.684* 

(<0.001*) 
 

 

  

Day 1 Day 10 

  

Day 20 After 6 weeks 

 

Figure (1) case apply both warming techniques 
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Table (4): Effect of local warming techniques on extent of wound healing according 

to RESVECH Scale  

 

 

 

 

 

 

 

 

 

Tool II: 

(RESVECH 

V1.0.) 

Group 1 

(n = 20) 

Group 2  

(n = 20) 

Group 3  

(n = 20) 

Group 4  

(n = 20) 

F p 

Day 1       

Min. – Max. 27.0 – 37.0 31.0 – 37.0 32.0 – 38.0 26.0 – 38.0 4.215* 0.008* 

Mean ± SD. 33.80 ± 2.42 34.70 ± 1.69 35.05 ± 1.67 32.60 ± 3.35 

Median 35.0 35.0 35.0 33.50 

Day 10       

Min. – Max. 10.0 – 23.0 13.0 – 36.0 11.0 – 20.0 24.0 – 36.0 74.172* <0.001* 

Mean ± SD. 16.70 ± 3.45 19.60 ± 5.74 15.05 ± 2.51 31.75 ± 3.06 

Median 17.0 18.0 15.0 32.0 

Day 20       

Min. – Max. 4.0 – 15.0 9.0 – 18.0 6.0 – 16.0 16.0 – 35.0 102.31

0* 

<0.001* 

Mean ± SD. 10.25 ± 2.81 12.70 ± 2.62 9.75 ± 2.27 26.70 ± 5.50 

Median 10.50 12.50 10.0 26.0 

Day 30       

Min. – Max. 0.0 – 10.0 5.0 – 13.0 0.0 – 9.0 7.0 – 34.0 72.302* <0.001* 

Mean ± SD. 5.45 ± 2.86 7.95 ± 2.11 4.95 ± 2.58 20.85 ± 6.50 

Median 6.0 7.50 5.0 20.50 

Fr(p0) 1108.899* 

<0.001* 

455.372* 

<0.001* 

1539.910* 

<0.001* 

59.540* 

<0.001* 

 



Warming Techniques, Non-Ischemic Diabetic Wounds 

 

ASNJ Vol.24 No.3, September 2022 
 

 

22 

Table (5): Effect of local warming techniques on: Pain according to Tool III Visual 

Analogue Scale (VAS). 

Tool III: Pain Visual 

Analogue Scale 

(VAS). 

Group 1  

(n = 20) 

Group 2   

(n = 20) 

Group 3   

(n = 20) 

Group 4   

(n = 20) 2 p 

No. % No. % No. % No. % 

Day 1           

No pain 0 0.0 0 0.0 0 0.0 0 0.0 

6.687 
MCp= 

0.288 

Mild pain 0 0.0 0 0.0 0 0.0 0 0.0 

Moderate pain 8 40.0 12 60.0 10 50.0 6 30.0 

Severe pain 11 55.0 8 40.0 10 50.0 14 70.0 

Worst pain 1 5.0 0 .0 0 0.0 0 0.0 

Day 10           

No pain 0 0.0 0 0.0 0 0.0 0 0.0 

38.728* 
MCp 

<0.001* 

Mild pain 5 25.0 4 20.0 12 60.0 0 0.0 

Moderate pain 15 75.0 16 80.0 8 40.0 10 50.0 

Severe pain 0 0.0 0 0.0 0 0.0 10 50.0 

Worst pain 0 0.0 0 0.0 0 0.0 0 0.0 

Day 20           

No pain 0 0.0 0 0.0 0 0.0 0 0.0 

34.158* <0.001* 

Mild pain 17 85.0 14 70.0 19 95.0 3 15.0 

Moderate pain 3 15.0 6 30.0 1 5.0 17 85.0 

Severe pain 0 0.0 0 0.0 0 0.0 0 0.0 

Worst pain 0 0.0 0 0.0 0 0.0 0 0.0 

Day 30           

No pain 7 35.0 0 0.0 6 30.0 0 0.0 

41.066* 
MCp 

<0.001* 

Mild pain 13 65.0 20 100.0 14 70.0 9 45.0 

Moderate pain 0 0.0 0 0.0 0 0.0 11 55.0 

Severe pain 0 0.0 0 0.0 0 0.0 0 0.0 

Worst pain 0 0.0 0 0.0 0 0.0 0 0.0 

Fr(p0) 60.000* 58.026 59.714* 54.878*  

 

Table (6): Correlation between wound temperature record and RESVECH Scale (n = 

20) 

RESVECH Scale 

(RESVECH V1.0.) 
 

Dermal Temperature Record 
Total 

Group 1 Group 2 Group 3 Group 4 

Day 1 
r 0.189 0.159 -0.066 0.285 0.327* 

p 0.425 0.502 0.784 0.223 0.003* 

Day 10 
r 0.270 0.356 0.193 0.319 -0.642* 

p 0.250 0.124 0.416 0.170 <0.001* 

Day 20 
r -0.001 0.257 0.143 -0.059 -0.666* 

p 0.997 0.274 0.547 0.805 <0.001* 

Day 30 
r 0.026 0.298 0.149 -0.077 -0.654* 

p 0.912 0.201 0.530 0.746 <0.001* 
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