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Abstract
The purpose of this descriptive study was to describe the duration of wound exposure during dressing changes and to document 
variables such as type of dressing, aetiology, or presence of infection that may influence the time the wound was exposed during 
the dressing change.  In particular, the study explored how wound assessment procedures influenced the exposure time of the 
wound.  

The setting was a surgical unit of a 650 acute care bed tertiary hospital – 47 patients with open wounds were recruited; three of 
these were not included in data analyses as they did not undergo a wound dressing change in the clinical setting.  A total of 281 
dressing changes were timed for 44 participants.

Of the 281 dressing changes, exposure for an extended amount of time was documented in 126 cases.  A statistically significant 
correlation between wound assessment by medical officers and wound exposure was demonstrated (p<0.004).  Comparisons 
between aetiologies, dressing products and infectious status also demonstrated statistically significant results for length of 
wound exposure.

This descriptive study found that long periods of wound exposure were associated with wound dressing changes.  There is no 
evidence as yet that wound exposure is harmful to wound healing; however, the literature states that moist, warm environments 
are beneficial to healing, which suggests that current practice could have detrimental effects.

Page T & McCutcheon H.  Indecent exposure: a descriptive study of wound exposure times associated with dressing changes.  Primary 
Intention 2004; 12(4):170-172, 174-176, 178-179.

Introduction
Nurses spend a considerable amount of time on wound 
management; this includes assessing the patient’s wounds, 
advising on dressing selection and performing dressing 
regimes.  The dressing regime may occur at any time of the 
day depending on when it fits into the overall daily care plan 
for each patient.  

Wounds need to be regularly assessed to evaluate the effect 
of various treatment approaches and nursing staff undertake 
this at the time of the wound dressing procedure 1, 2.  
However, wound assessment is a multidisciplinary function 
and other health personnel may wish to assess the wound at 
various times throughout the day.  Anecdotal evidence in this 
study setting suggested that wound dressings removed for 
wound assessment by clinicians at times other than when the 
nurse was undertaking a scheduled wound dressing change, 
were not being redressed immediately, leading to wounds 
being exposed for long periods of time.
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The literature suggests that a wound dressing change should 
take the least amount of time possible to minimise changes 
to the local wound environment 3, 4.  Only one paper in a 
‘question to the editor’ section was identified in the literature 
review that specifically focused on how long a wound could 
be left exposed between dressing changes.  To achieve clinical 
effectiveness in care, the editor stated that “wounds should 
be only exposed for the minimum amount of time necessary 
for appropriate interventions to be carried out; however, no 
clinical studies have been performed to identify the effect of 
parameters that may be important in quantifying the effect of 
exposure on the healing response” 1.

Suggestions that optimal wound bed parameters, including 
moisture 1, 5-18, temperature 19-24, pH 11, 25-27 and bacteria 
levels 6, 18, 28, 29 are required to be within a specified 
range for effective healing are reported in the literature.  In 
addition to these local wound environment parameters, other 
variables that may impact on the wound dressing change are 
patients’ pain and distress 5, 30 and dressing products, which 
can facilitate optimal wound healing by providing moisture, 
thermo-regulation and protection.  Dressing products also 
maintain pH levels and may decrease unpleasant sensations.

There is a dearth of quantifiable evidence about whether 
wound exposure is a problem affecting patient clinical 
outcomes.  However, there is evidence that suggests wound 
exposure may impact on the healing response in relation to 
decreased temperature, cellular activity and increased risk of 
infection.  Any practice that affects the local conditions could 
affect patient outcomes.  Therefore it is reasonable to suggest 
that an optimal local wound environment will contribute 
to increasing healing rates, reducing pain, optimising the 
aesthetic appearance and decreasing costs of care.

Glossary

Open wound 
A wound where there is no approximation of skin edges

Dressing down 
The act of removing a dressing

Scheduled 
A wound dressing change due to be changed that day

Exposure 
Exposure of the wound to the environment beyond the 
amount of time required to clean the wound and change 
the dressing

Primary dressing 
The dressing material in immediate contact with the 
wound bed
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With the move in nursing and healthcare towards evidence-
based practice, there is a need to underpin decision making 
with the best available evidence.  Clinicians may improve the 
outcome of wound care by basing their practice on research 
findings, experience and patient preference and by identifying 
and correcting any factors that may impede healing 31.  If a 
wound is left exposed for periods longer than desirable, the 
provision of a moist environment at the wound/dressing 
interface, thermal insulation properties and impermeability 
to bacteria are compromised 32.

The purpose of this study was to describe the duration 
of wound exposure during dressing changes in order to 
document variables such as type of dressing, aetiology or 
presence of infection that may influence the time the wound 
was exposed during the dressing change.  In particular, the 
study explored how wound assessment procedures influenced 
the exposure time of the wound to the environment.

Methods
Study	design
A descriptive design was considered appropriate for this 
study given the lack of research in this area.

Study	setting
The study setting was a 28 bed surgical unit of a large tertiary 
hospital in South Australia.  The majority of beds (22) are 
allocated to the plastic and reconstructive unit and the other 
six are allocated to the neurosurgery unit.  The unit can 
increase to 32 beds in times of high demand.

The unit has a high turnover of patients, with the length 
of stay ranging from 2 days to many months in the case of 
patients who have pressure ulcers or have suffered major 
trauma.  The ward is staffed by nurses with a variety 
of qualifications as well as medical officers.  A range of 
other health care professionals, including physiotherapists, 
dieticians, occupational therapists, and infection control staff, 
also visit the ward as part of the health care team.

Population	and	sample
A convenience sample of patients was admitted with an open 
wound to the clinical setting during the designated 10-week 
data collection period between October and December 2002.

• Inclusion criteria: Any adult patient with an open wound 
requiring a dressing change by nursing or medical staff 
was included in the study, provided they were able to give 
informed consent to participate.

• Exclusion criteria: Subjects were excluded if there was an 
adverse event during a wound dressing change (i.e. a 
cardiac arrest), involvement in other studies, unable or 

unwilling to give informed consent, or if they had a closed 
wound.  Subjects with greater than three wounds were 
also excluded from the study due to the complexity of the 
wound care procedure.

Ethical approval was gained from the hospital ethics 
committee as well as the study setting.

Recruitment	strategies
At the commencement of the study a list of current patients 
and their diagnoses was compiled.  Patient records were 
checked to identify if the patient had a wound and if they 
met the inclusion criteria.  If the patient met the inclusion 
criteria, a staff member informed them about the research 
and, if agreeable, the researcher organised a convenient 
time to approach them.  At the initial contact, the purpose 
of the research was explained to the patient and a written 
information sheet provided.  At this time, written consent 
was requested, once the patient understood the purpose of 
the research and had verbally agreed to be involved.  Once 
consent had been freely given, the subject was assigned a 
code number to ensure anonymity of data collected.

During the study, the list of current subjects in the unit was 
updated daily.  The researcher identified subjects scheduled 
to have their wound dressing changed that day and the staff 
member allocated to their care.  Each nurse was approached 
and asked to contact the researcher prior to getting the 
dressing supplies ready.  If the researcher was not already 
on the ward, this allowed them time to get to the ward 
without compromising the timings of wound dressings to be 
observed.

To ascertain what wound dressing changes would be performed 
each day and to check if any dressings were being taken down 
for assessment, the researcher attended the ward following 
handover from the night shift.  The researcher carried a pager 
from 7.00am to 5.00pm and was then contactable from 5.00pm 
to 10.00pm by telephone.  If a subject in the study had a wound 
that required changing between 10.00pm and 7.00am, it was 
classified as missed data unless one of the nurses assisting with 
data collection was working that shift.

The researcher enlisted the help of two members of the 
nursing staff in the clinical area to assist in the timing of 
wound dressing changes if the researcher was unavailable 
during the allocated study time period.  The two nurses 
were trained by the researcher on how to use the data 
collection tool.  The majority of the tool could be filled out 
using tick box selection.  One part of the tool required the 
documentation of the timing of different stages within the 
wound dressing change using the wall clock in the subject’s 
room.  The data collection tool was piloted on a small number 
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of patients prior to commencement of the study.  The inter-
rater reliability of the two research assistants who assisted 
with data collection was 100%.

Data	collection
There were two specific types of data collected, demographic 
data and data specific to each dressing episode.  The data 
specific to each dressing episode were obtained by observation 
of wound dressing procedures and recorded on the data 
collection tool (Figure 1).  

Wound exposure was defined as any length of time that 
the wound was without its primary dressing and not in the 
process of being cleansed.  This was measured by documenting 
the start and finish times on removal and reapplication of 
the primary dressing.  If the dressing change was being 
performed as one component, with only the required amount 
of exposure required to cleanse the wound, then the finish 
time of the dressing removal was the same time as for the 
start of the dressing reapplication.  Other data recorded for 
each dressing episode included the reason the dressing was 
changed and what type of dressing was reapplied.  If the 
dressing episode included a wound assessment phase, then 
data were also collected on any temporary dressing coverings 
applied.

Data	analysis
The data were collated on a handheld computer with database 
software FileMaker Pro® and then the information was 
downloaded and analysed using Statistical Package for the 

Social Sciences (SPSS) 10.1TM.  Frequency distributions 
were used to organise and demonstrate how the data were 
distributed amongst the variables for the dressing change 
and type of dressing applied.  Standard deviations (SD) 
and ranges of data (such as age and exposure time) were 
calculated to show the distribution of data.  Because a 
convenience sample was used, we could not be sure that 
the data did not violate assumptions of normality, so the 
Mann Whitney U test was used rather than the parametric 
t-test.  Analysis was performed to determine if there were 
differences between the variables of dressing application, 
reason for dressing change, wound aetiology, and infection in 
relation to length of exposure.

Findings
Figure 2 details the number of subjects who were included; 
the number of dressing changes observed; the number of 
wounds exposed or not; and the number of exposed wounds 
due to wound assessment.

Demographics

The 281 wound dressing changes observed were taken from 
the 44 patients who constituted the study sample.  The 
subjects’ ages ranged from 15-92, with 27.3% female and 
72.7% male (Figure 3).  The wound aetiologies of the study 
sample reflect the usual types of wounds typically seen in this 
study setting such as pressure ulcers, ulcers, trauma, burns, 
wound breakdown, donor sites and wounds with other 

Figure 1. Data collection tool.

Wound Information

Wound No. __________

H. Type of wound

1. Pressure sore ■
2. Trauma ■
3. Ulcer ■
4. Donor site ■
5. Burn ■
6. Wound breakdown ■
7. Other ■

Draw approximate location on body below

I.  Is more than 1 person required to 
dress the wound?

 Yes ■
 No ■

J.  What is the patient’s infectious 
 state?

 ____________________

Approx size_____________

Sheet Number................................

 Wound Number

A Date

B Removal of primary dressing
 Start
 Finish
C Reapplication of primary dressing
 Start
 Finish

D Reason for
 1. Scheduled
 2. Assessment by Reg/Res
 3. Assessment by Consultant
 4. Assessment by allied health
 5. Other

E Type of dressing change
 1. VAC
 2. Hydrogel
 3. Hydrocolloid
 4. Foam
 5. Tulle
 6. Calcium Alginate
 7. Other

If the dressing was changed for assessment purposes

F Was the wound covered?

 1. Yes
 2. No

G What was the wound covered with
 1. Sterile plastic wrap
 2. Material sterile towel
 3. Wet gauze
 4. Paper sterile towel
 5. Other
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aetiologies (usually considered to be spider or insect bites) 
(Figure 4).  The majority of subjects (181/281) had more than 
one wound (64.4%).

Descriptive	data

During the 62 days of the study, 281 wound dressing changes 
were observed.  There were five wound dressings that were 
missed; three due to the vacuum assisted closure (VAC) 
dressing not maintaining its suction, two because patients 
admitted with hand lacerations were also missed.  These 
two patients were awaiting theatre and were not recruited as 
they would not normally have a dressing performed prior to 
a repair; however, theatre was delayed and they both had a 
dressing change later in the day without the researcher being 
contacted.

Exposure

Wound exposure occurred in 126/281 (44.8%) cases of this 
study, with a mean duration of exposure 103.17 (SD 96.70) 
minutes (Table 1).

Assessment

Of the 126 wound dressing changes that were exposed, 106 
incorporated wound assessment (84.1%).  Of these wounds, 
101 were covered with a temporary dressing and five were 
not covered with anything.  Of the wounds that did have 
a temporary dressing applied, 54.8% were covered with 
a material sterile towel.  Traditionally, sterile cloths have 
been used in the study setting and replaced paper towels, 
which adhered to the wound.  However, with the advances 
of research into the benefits of moist wound environment, 
the dissemination of information to the clinical area would 
appear to be lacking, as only 10.8% of temporary dressings 
applied were moist wound products.

Wound	exposure	contributing	factors

Wounds per patient

One factor which was thought may have been contributing 
to the length of exposure were the number of wounds 
the patient had.  Subjects with more than one wound 
comprised 65.1% of the exposed wounds (82/126), which 
was comparable with the total number of patients that had 
more than one wound (64.4%).  A Mann Whitney U test was 
done to determine whether patients with different numbers 
of wounds had different exposure times; the result was not 
statistically significant (p=0.5).

Dressings per day

The data on the number of dressings per day in the study For information and details contact:
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setting were also analysed to determine whether the exposure 
times were different depending on the number of dressings 
to be attended.  A statistically significant result was found 
for the days where one dressing per day was required to 
be undertaken, compared to those days with five dressings 
required to be performed (p=0.038).  This indicates that 
wound exposure is more likely to occur when there are a 
greater number of wound dressings required to be changed in 
a single day.  However, on the three occurrences when there 
were six dressings required to be changed in 1 day, the mean 
exposure time decreased, refuting this assumption.

The data were further analysed to determine whether the 
exposure times were different for the following:

• Wound aetiology: subjects with pressure ulcers had 
exposure times significantly longer when compared to 
subjects with trauma (p=0.001) and ‘other’ wound types 
(p=0.014).

• Type of wound dressing product applied: wounds that 
required a VAC dressing application were exposed for 
considerably longer periods of time when compared to 
Idosorb (p=0.032).

• Presence of infection: the mean exposure time for subjects 
who had an infection in their wounds compared to those 
who didn’t was statistically significant at p=0.000.

• Wound assessment by clinician other than a nurse: subjects 

with a wound dressing removed for assessment purposes 
by the registrar/resident had a statistically significant 
greater length of exposure when compared to scheduled 
wound changes (p=0.004), and a dressing changed for 
‘other’ reasons (such as strikethrough of wound exudate) 
(p=0.015).

During the analyses it was discovered that the majority of 
wound care was performed between 7am and noon, with 
a mean exposure time of 107.39 minutes (97.19).  This is 
compared to wounds attended to between noon and 7am 
where the mean exposure was 18.83 minutes (9.83) (Figure 
5).

Discussion
The study sample had more males than females aged 15-44 
years, and the male subjects predominantly had wounds from 
trauma or burns.  These results support the data in the results 
of the 2001 National Health Survey reported by the Australian 

47 subjects recruited

Figure 2. Recruitment flow chart.

3 subjects excluded 44 subjects included

282 cases observed

126 exposed 
dressings

1 excluded
155 scheduled 

dressings

106 due to assessment 20 due to other reasons

Figure 3. Gender and age distributions of subjects.
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Figure 3   Gender and age distributions of subjects
Figure 4. Wound aetiologies.
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Bureau of Statistics (ABS) 33.  The other age ranges in the study 
sample were not admitted with any common wound aetiology 
except for the 76-95 year age range, which appeared to have 
a high prevalence of wound breakdown.  The considerable 
evidence linking age with an increased incidence of infection 
and poor wound outcomes supports this 34-36.

A high percentage of wound exposure was associated with 
regular wound assessments by medical officers and the 
associated problems encountered by nurses in efficiently 
redressing the wounds.  Specific types of wounds, dressing 
applications and the infectious status of the patient also 
impacted on the length of wound exposure.  The number of 
wounds a patient had, and the number of dressings required to 
be performed in the study setting on 1 day, did not significantly 
impact on the exposure time of individual wounds.

During the study there were many other issues also found 
to impact on wound exposure (but not within the scope of 
the study) including the staff to patient ratio, staff-patient 
allocation and time management issues associated with 
patients activities of daily living.  These factors need to be 
considered in any future research in this area.  In line with 
this was the identification of the majority of wound care being 
performed between 7am and noon.  The need to complete the 
majority of patient care, including a daily dressing before the 
next shift arrives, is a long standing issue of ward culture for 
this study setting.

Conclusion
There are many phenomenons that impact on wound dressing 
changes – this study has only touched on some of the possible 
variables that could be addressed to help counteract the 
length of exposure during wound dressing changes.  One of 
the main issues impacting on the length of wound exposure 
in this study was found to be wound assessment practices.  
Established plans of care to ensure continuity of care by 
health professionals is recommended; with assessment of 
wound dressings being prioritised by need of evaluation 
of treatment.  This may assist with the multidisciplinary 
assessment of patients, ensuring efficient use of resources 
and positively impacting on wound healing and patient 
satisfaction, via a decreased number of wound exposures.  
However, there will still be times when additional wound 
assessments may be required due to the changing wound 
status.

Nurses can address the reasons associated with wound 
exposure by changing their practice to accommodate 
circumstances in the study setting as they stand.  Assessment 
of wound dressings is a necessity and temporary dressing 
practices would appear to be a practice that is here to 
stay.  Education about the application of moist wound 
healing dressings in the circumstance that the patient awaits 
assessment is one thought.

There is no evidence as yet that wound exposure is harmful 
to wound healing; however, the literature states that moist, 
warm environments are beneficial to healing, which suggests 
that current practice could have detrimental effects.  Further 
research needs to be undertaken to determine whether or 
not the length of time a wound is exposed is detrimental 
to wound healing as well as the impact on the patients’ 
well being.  Another area that would also provide valuable 
information is further research in relation to staff mix and 
staff-patient ratio.

  Exposure in minutes 
  Mean (SD) total exposed cases

Aetiology

• Trauma 66.25 (53.15) 
• Pressure ulcers 163.12 (126.00) 
• Other 66.00 (50.14)

Wound dressing product

• VAC 159.92 (115.99) 
• Iodosorb 46.63 (42.52)

Reason

• Registrar/resident 115.94 (98.97) 
• Scheduled 75.36 (94.60) 
• Other 49.83 (81.36)

Infection 144.00 (117.02)

No infection 72.56 (63.42)

Table 1. Mean (SD) exposure times.

Figure 5. Time of day dressing changes occurred.

18

Time of day dressing changes occurred

0

20

40

60
0100

0200
0300

0400
0500

0600

0700

0800

0900
1000

1100
1200

1300
1400

1500
1600

1700

1800

1900

2000

2100
2200

2300
2400

Time of dressing changes
for the period of the study

Figure 5  Time of day dressing changes occurred 

18

Time of day dressing changes occurred

0

20

40

60
0100

0200
0300

0400
0500

0600

0700

0800

0900
1000

1100
1200

1300
1400

1500
1600

1700

1800

1900

2000

2100
2200

2300
2400

Time of dressing changes
for the period of the study

Figure 5  Time of day dressing changes occurred 



Primary Intention, the Australian Journal of 
Wound Management and Coloplast Australia 
are pleased to offer 
two Comfeel Literary Awards

These awards are designed to encourage those working within the 
field of wound care to share their knowledge and expertise through 
publication of their material, and to reward them for doing so.  The 
awards will endeavour to acknowledge the excellence of both novice 
and advanced original manuscripts, case presentations and clinical 
research undertaken within Australasia.  The winners of the Comfeel 
Literary Awards will each receive a cheque for $1000 (to be used to 
further their endeavours in wound management).

To be eligible to enter and win a Comfeel Literary Award, you must be 
the first-named author of a manuscript published in Primary Intention.  
Manuscripts are to relate to a case study, clinical research or a subject 
review.  Authors are required to be members of the Australian Wound 
Management Association (AWMA), and their work must have been 
undertaken within Australasia.

Awards will be made annually, based on published articles in each 
calendar year.  The Editorial Board of Primary Intention will judge 
the manuscripts.  One award will be for the best scientific paper and 
one for the best case study/review article.  The judges’ decision will 
be final.

Coloplast Pty Ltd manufactures the Comfeel Plus, Biatain, Contreet, 
SeaSorb and Purilon Wound Care dressings.  Each dressing is 
part of the Coloplast wound care family, 
enabling an integrated solutions approach 
to wound healing.  Coloplast Wound Care is 
committed to the development of excellence 
in wound management practices.

PROUDLY	SPONSORED	BY	
COLOPLAST.		WOUND	CARE.			

ACHIEVING	BETTER	OUTCOMES.

Primary Intention Vol. 12 No. 4 November 2004179

Page T & McCutcheon H Indecent exposure: wound exposure times associated with dressing changes

Acknowledgements
I would like to thank the patients and staff of the participating 
ward, especially Ms Louise Kinnear and Ms Roslyn 
Puckridge.

References
1. National Prescribing Centre.  Modern wound management dressings.  

Prescribing Nurse Bulletin 1999; 1(2):5-8.
2. Sutton J.  Accurate wound assessment.  Nursing Times 1989; 85(38):68, 71.
3. Harding K.  How long can a wound be left exposed between dressing 

changes?  Wound Care 2000; 10(5):146-147.
4. Australian Wound Management Association.  Standards for Wound 

Management.  Perth: Cambridge Publishing 2001.
5. Field C & Kerstein M.  Overview of wound healing in a moist environment.  

American Journal of Surgery 1994; 167(1A	(suppl)):1S-6S.
6. Gould D.  Wound management and pain control.  Nursing Standard 1999; 

14(6):47-54.
7. Winter G.  Formation of the scab and rate of epithelialization of superficial 

wounds in the skin of the young domestic pig.  Nature 1962; 193:293-4.
8. Hinman C & Maibach H.  Effect of air exposure and occlusion on 

experimental human skin wounds.  Nature 1963; 200:377-79.
9. Rovee D, Kurowsky C, labun J & Downes A.  Effect of local wound 

environment on epidermal healing.  In: Maibaich H & Rovee D (Eds).  
Epidermal Wound Healing.  Chicago, Ill: Yearbook Publishers, 1972, 
p.159-184.

10. Alper J, Tibbetts L & Sarazen A.  The in vitro response of fibroplasts to the 
fluid that accumulates under a vapor-permeable membrane.  Journal of 
Investigative Dermatology 1985; 84:513-15.

11. Katz M, Alvarez A, Kirsner R, Eaglstein W & Falanga V.  Human wound 
fluid from acute wounds stimulates fibroblast and endothelial cell growth.  
Journal of the American Academy of Dermatology 1991; 25:1054-58.

12. Leipziger L, Glushko V & DiBernardo B.  Dermal wound repair: role of 
collagen matrix implants and synthetic polymer dressings.  Journal of the 
American Academy of Dermatology 1985; 12:409-19.

13. Madden M, Nolan E & Finkelstein J.  Comparison of an occlusive and 
a semi-occlusive dressing and the effect of the wound exudate upon 
keratinocyte proliferation.  Journal of Trauma 1989; 29(7):924-30.

14. Silverman R, Lender J & Elmets C.  Effects of occlusive and semiocclusive 
dressings on the return of barrier function to transepidermal water loss 
in standardized human wounds.  Journal of the American Academy of 
Dermatology 1989; 20:755-60.

15. Pirone L, Monte K, Shannon R & Bolton L.  Wound healing under occlusion 
and non-occlusion in partial-thickness and full-thickness wounds in swine.  
Wounds 1990; 2:74-81.

16. Vogt P, Andree C & Breuing K.  Dry, moist and wet skin wound repair.  
Annals of Plastic Surgery 1995; 34:493-500.

17. Lydon M, Hutchinson J & Rippon M.  Dissolution of wound coagulum 
and promotion of granulation tissue under DuoDERM.  Wounds 1989; 
1(2):95-106.

18. Hermans M.  An overview of physiological aspects of occlusive and non-
occlusive dressings.  Primary Intention 1995; 8-13.

19. Gimbel N & Farris W.  The influence of surface temperature in the 
epithelialisation rate of split thickness donor sites.  Archives of Surgery 
1966; 92:554-65.

20. Lock P.  The Effects of Temperature on Mitotic Activity at the Edge of 
Experimental Wounds.  Chatham, Kent, UK: Lock Laboratories Research; 1979.

21. Myers J.  Modern plastic surgical dressings.  Health and Social Service 
Journal 1982; 336-7.

22. Kloth L, Berman J, Dumit-Minkel S, Sutton C, Papanek P & Wurzel J.  
Effects of a normothermic dressing on pressure ulcer healing.  Advances 
in Skin and Wound Care 2000; 13(2):69-74.

23. Price P, Bale S, Crook H & Harding K.  The effect of a radiant heat dressing 
on pressure ulcers.  Journal of Wound Care 2000; 9(4):201-5.

24. Robinson C & Santilli S.  Warm-up active wound therapy: a novel 
approach to the management of chronic venous stasis ulcers.  Journal of 
Vascular Nursing 1998;	16(2):38-42.

25. Hill M.  Skin Disorders.  St Louis: Mosby, 1995.
26. Byers P, Ryan P, Regan M, Shields A & Carta S.  Effects of incontinence care 

cleansing regimens on skin integrity.  JWOCN 1995;	22(4):187-92.
27. Leveen H, Falk G, Borek B, Diaz C, Lynfield Y, Wynkoop B et al.  Chemical 

acidification of wounds.  Annals of Surgery 1973; 745-53.
28. Doughty D.  Principles of wound healing and management.  In: Bryant RA.  

Acute and Chronic Wounds – Nursing Management.  St Louis: Mosby, 1992.
29. Casey G.  Three steps to effective wound care.  Nursing Standard 2000; 

14(40):58,61.
30. Collier M & Hollinworth H.  Pain and tissue trauma during dressing 

change.  Nursing Standard 2000; 14(40):71-3.
31. Kerstein M.  The scientific basis of healing.  Advances in Wound Care 1997; 

10(3):30-6.
32. Dealy C.  Role of hydrocolloids in wound management.  British Journal of 

Nursing 1993; 2(7):35-36.
33. Australian Bureau of Statistics.  Australian Social Trends 1998.  Health- 

Health Status: Health Experiences of Men and Women [online].  [Viewed 
12 August 2003], http://www.abs.gov.au/ausstats/abs@.nsf/0/0EA9 
6987F274ABDOCA2569AD000402AE?Open.

34. Khanna K & Markham R.  A perspective on cellular immunity in the 
elderly.  Clinical & Infectious Diseases 1999; 28:710-3.

35. Yoshikawa T.  Epidemiology and unique aspects of aging and infectious 
diseases.  Clinical & Infectious Diseases 2000; 30:931-3.

36. Terpenning M & Bradley S.  Why aging leads to increased susceptibility to 
infection.  Geriatrics 1991;	4(6):77-8, 80.




