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the healing process (Sood et al, 2014), which 
underpins the concept of undisturbed wound 
healing (UWH). 

The goal of this review paper is to explore the 
etymology of the phrase ‘UWH’ and determine 
how this reflects goals of clinical practice. A 
thematic analysis of the literature relating to UWH 
was performed and a discussion of wound bed 
preparation and dressing features to achieve 
these goals are presented. 

Methods
A narrative review of the literature was conducted 
utilising PubMed, CINAHL and Google Scholar. 
Article inclusion was based on the phrase 
‘UWH’, used in MeSH major topic and title and 
abstract searches, or by description of wound 
healing specifically, including the concept of 
being undisturbed, optimal or uninterrupted 
in the progression of healing or the process of 
rendering care. Full texts were reviewed in all 
cases to determine the context used.

Results
A total of 117 articles were identified. Following 
removal of duplicates and exclusion of papers 
60 articles were included for review. Thematic 
analysis of these manuscripts identified 10 
common themes, which are presented in Table 1. 

UWH was commonly associated with 
the natural, timely, spontaneous/untreated 
(Vignoletti et al, 2012) and autolytic process of 

Acute wound complications and chronic 
wounds impose substantial health and 
economic burdens globally. In a study 

of Medicare patients in the USA, over 15% of 
Medicare beneficiaries had at least one type of 
wound or wound infection, with total Medicare 
spending for all wound types ranging between 
US$28.1bn to US$96.8bn (Nussbaum et al, 2018). 
Moreover, chronic wounds, such as diabetic 
foot ulcers, cost the Medicare system between 
US$6.2bn and US$18.7bn per year alone, with 
outpatient locations having the highest cost. 
Recently, it was reported that pressure ulcers 
cost the USA healthcare system over US$26.8bn 
annually (Padula and Delarmente, 2019). 

Meanwhile, the UK has up to 190,000 
individuals with venous leg ulcer (VLU) and 
over 400,000 patients develop a new pressure 
ulcer (PU) annually (Cheng et al, 2018). In 
geriatric populations, data from the UK suggest 
VLU incidence is up to four times higher than 
PU incidence, with VLU rates even higher in 
patients over 80 years old, compared to younger 
comparators (Gould et al, 2015).

Wound care clinicians are faced with the 
difficult challenge of managing acute and 
chronic wounds and selecting appropriate 
treatments to improve clinical outcomes and 
control costs. The basic principles of wound 
bed preparation and moist wound healing are 
needed to maximise wound healing capacity 
by preparing the wound to heal and not delay 
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healing through the principles of moist wound 
management (Wokalek and Ruh, 1991). It was 
reported in treatment protocols following 
surgical implant (Jansen et al, 1994; Rieder et 
al, 2016), pre-surgical capacity to heal (Buser et 
al, 2000; Schulz et al, 2000; Zimmermann et al, 
2010), the avoidance of complications to healing 
surgical sites postoperatively (Schmelzeisen et 
al, 1992; Ger, 1996; Covani et al, 2004; Aigner 
et al, 2008; Burkhardt et al, 2010) and avoiding 

frequent manipulation of new surgical wounds 
with percutaneous catheters (Lee and Park, 
2012). Undisturbed healing was associated 
with the ability to achieve timely wound 
closure (Fassbender et al, 2014), often linked 
to appropriate surgical technique to achieve 
minimal scarring (Menovsky et al, 2003; Seifert 
and Mrowietz, 2009).

A common theme in many recent manuscripts 
involved the assumption that UWH referred to 

Table 1. Common themes of undisturbed wound healing (UWH).

Theme Context Descriptor References

Tissue trauma during dressing change Undisturbed wounds would not have dressings adhering 
to wounds resulting in wound bed or periwound injury.

Loos et al (2007); Pillen et al (2009);  Barrett (2012); Upton 
and Solowiej (2012); Upton et al (2012); Davis et al (2013); 
Meuleneire (2014)

Frequency of dressing changes/cost of 
care

The more undisturbed the wound, the less frequent the 
dressing changes and associated costs.

Pillen et al (2009); Barrett (2012); Lo et al (2012); Upton et al 
(2012); Tang, et al (2015)

Healing by timely, uninterrupted wound 
healing phases

The capability of the wound to proceed seamlessly and 
without delay through the phases of healing, based on 
properties of a dressing or surgical technique.

Wokalek and Ruh (1991); Ger (1996); Menovsky et al 
(2003); Covani et al (2004); Ovington (2007); Aigner and 
Conrad (2008); Rippon et al (2012); Fassbender et al (2014); 
Karadsheh et al (2017)

Biochemistry Particularly in relation to chronic inflammation. Products 
or conditions which limited/managed/reduced/
controlled inflammation had more undisturbed healing.

Henningsen and Holtz (1974); Schramm et al (1977); Staindl 
et al (1981); Engelhardt et al (1998); Thamm et al (2015); 
Papathanasiou et al (2017)

Structural integrity/remodelling potential 
of ECM

Undisturbed healing was directly connected to ECM 
structure, deposition, remodeling potential and tissue 
regeneration in multiple studies. 

Wounds with suboptimal conditions resulted in ECM 
degradation or lack of fibrinolysis of denatured ECM 
structures, causing disturbed and, thus, delayed healing. 

Staindl (1979);  Augthun et al (1995); Alves-Rezende et al 
(1997); Seifert and Mrowietz (2009); Wolbank et al (2015); 
MacEwan et al (2017)

Quality of life; psychological factors 
associated with healing

UWH was directly related to frequency of dressing 
changes and capacity of the dressing to manage physical 
symptoms, resulting in high anticipatory stress/anxiety 
and lower quality of life. 

UWH was stated to be closest to a ‘normal’ life for the 
patient while in the process of wound healing. 

Many articles assessing quality of life in chronic wounds 
reported pain, anxiety and stress. A dressing that could 
be left undisturbed during changes, left the wound/skin/
hair undisturbed and the providers care plan undisturbed 
may be the optimal answer to these needs. 

Lo et al (2012); Upton and Solowiej (2012); Upton et al (2012); 
Tang et al (2015)

Pain Undisturbed wounds have less pain (during wear and 
during changes).

Coulling (2007); Barrett (2012); Rippon (2012); Upton and 
Solowiej (2012)

Stability of wound, stable performance 
resistant to outside influences, which 
decrease dressing performance

Stability in the wound bed, periwound and resistance to 
outside forces. 

Optimal dressing characteristics were: water-proof, 
conformable and preventing infection.

Karlbauer and Gasperschitz (1987); Schulz et al (2000); Haslik 
et al (2007); Haslik et al (2010); Lee and Park (2012); Lo et al 
(2012)

Absence of infection/biofilm UWH occurs with levels of bacteria that are managed by 
the body and do not delay healing through prophylaxis, 
maintenance or direct intervention to remove bacteria.

Rennekampff et al (2006); Matalon et al (2013); Odekerken et 
al (2014); Yu and Zheng (2018)

Natural, untouched,  autolytic wounds Principles of moist wound healing. Undisturbed wounds 
are those left to the physiologic closure of the body’s 
typical acute wound response, leading to healing without 
complication.

Schmelzeisen et al (1992); Jansen et al (1994); Hom et al 
(1999); Buser et al (2000); Nitsch et al (2005); Schwarz et 
al (2007); Retsky et al (2009); Burkhardt and Lang (2010); 
Zimmermann et al (2010); Lee and Park (2012); Rippon et al 
(2012); Vignoletti et al (2012); Wolbank et al (2015); Rieder 
et al (2016)
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ECM without degradation to be optimal for 
wound healing. Studies investigating fibrin 
degradation described the process of monitoring 
ECM degradation in real time, indicating 
that without controlled autolytic wound bed 
preparation undisturbed healing was not 
possible, leading to wound chronicity (Wolbank 
et al, 2015). 

Central to this concept was the role of 
uncontrolled or inappropriate inflammation in 
the chronic wound. The disruption of normal 
healing due to pro-inflammatory mediators was 
highlighted in dental research as therapies that 
control or prevent high levels of inflammation 
may return the wound to a state of uninterrupted 
tissue remodeling (Papathanassiou et al, 2017). 
Specific tissue enzymes and biomarkers, such as 
Factor XIII, were noted as indicators of the course 
or potential of healing in both human and animal 
studies (Henningsen and Holtz, 1974; Schraam 
et al, 1977; Engelhardt et al, 1998; Kalkhof et al, 
2014). These studies looking at specific matrix 
metalloproteases highlighted the need for 
irrigation and managing wound exudate so 
that circulating inflammatory mediators were 
removed and spread away from the wound 
bed to limit their destructive impact on the 
developing ECM.

From a holistic perspective, UWH is connected 
to the psychological impact of providing wound 
care, including the management of procedural 
pain and the importance of selecting dressing 
materials and techniques, which alleviate pain 
on removal and decrease change frequency 
(Coulling, 2007; Barrett, 2012). In a prospective 
study, patients receiving atraumatic dressings 
reported lower numerical pain and stress ratings, 
as well as lower mean heart rate, blood pressure 
and salivary cortisol levels during dressing 
changes, compared with conventional dressings 
(Upton and Solowiej, 2013). However, overall 
anxiety and perceived stress scores were similar 
between groups, indicating a high psychosocial 
burden of chronic wound healing over time. 

Frequency of dressing change is dependent 
upon multiple factors, including wound type, 
exudate volume and consistency, risk of infection 
and patient comfort (Ovington, 2007; Rippon 
2012). However, frequent changes are also 
dependent on the ability of a dressing to remain 
in place, absorb exudate of various viscosities 
and volumes, manage bioburden and allow for 
movement of a patient during rehabilitative care 
or activities of daily living (Sharma et al, 2017). 
UWH was described as limiting the influence 
of external forces which may directly impact 
healing or dressing security, including techniques 

dressing characteristics that would not adhere 
to or traumatise the wound during dressing 
changes. Charlesworth et al (2014) sought to 
identity clinical sequelae and resource use 
associated with dressing-related trauma in 
the UK. 

Major concepts identified included skin 
reactions, adherence of the product to the 
wound bed, medical adhesive-related skin 
injury, maceration, desiccation of the wound 
and wound plugging. The authors indicated that 
these findings underpinned the development of 
complications, such as wound size and exudate 
increase, infection, pain, itching, bleeding and 
patient anxiety, among others. Various dressings 
addressed clinician and patient concerns, such 
as prevention of disturbance of the wound 
healing phases via prevention of repetitive 
trauma, as demonstrated in clinical performance 
studies. For example, an in vivo porcine model 
comparing silicone interface dressings with 
Safetac® Technology (Mepitel®, Mepitel® One; 
Molnlycke Health Care, Gothenburg, Sweden) 
with polyester and cellulose mesh dressings, with 
and without silicone, showed that the Mepitel 
dressings remained attached to non-injured 
periwound skin, while having the lowest overall 
adhesion to the wound bed at day three and 
total non-adhesion at day six (Davis et al, 2015). 
These principles were similarly supported by a 
review of Mepitel One (Barrett, 2012). 

Another important consideration with UWH 
is the relationship to frequency of dressing 
changes and associated cost of care. In a 
study comparing silver sulfadiazine dressings 
with a silver impregnated soft silicone foam 
dressing (Mepilex® Ag, Mölnlycke Health 
Care, Gothenburg, Sweden), Tang et al (2015) 
did not find significant differences in healing 
times between the two dressings, however, 
there was a significant reduction in number of 
dressing changes, and a return toward ‘normal 
life’. Undisturbed healing was demonstrated 
by limiting dressing changes and, thus, not 
interfering with the patient’s quality of life. 
Lower quality of life scores were demonstrated in 
individuals with malignant fungating wounds as 
dressing change frequency and reduced wound 
dressing comfort added to the symptom burden 
(Lo et al, 2012; Loos et al, 2007). Dressings with 
the ability to stay in situ for 5–7 days were also 
more cost effective (Pillen et al, 2009). 

Interestingly, UWH was directly related to 
healing via provision of a viable extracellular 
matrix (ECM) to achieve wound proliferation. 
MacEwan et al (2017) implied that supporting 
the (undisturbed) development of a functional 
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UWH to achieve the best outcomes. Schultz 
et al (2003) stated the principle components 
of managing non-healing wounds included: 
ongoing debridement, management of exudate 
and resolution of bacterial imbalance. A critical 
understanding of wound healing involves an 
appreciation that there are certain clinical time 
periods where a wound may need to purposefully 
be disturbed more than others. Debridement 
is an example of when wound disturbance is 
critical to wound outcome. Following appropriate 
wound bed preparation, selection of an 
appropriate secondary dressing that incorporates 
UWH characteristics is important to manage 
elements such as heavy or thick wound exudate 
or support the action and incorporation of more 
advanced wound management products. 

Treatment recommendations should consider 
wound etiology and UWH principles, based on 
themes identified in the literature review  
[Table 2]. However, when a patient’s wound is 
clinically infected, or is at high risk of clinical 
infection, more frequent assessment of the 
wound may warrant an increased frequency of 
dressing change. The goals of care dictate the 
principles of management, where assessment, 
frequent irrigation and application of topical 
antimicrobials may be necessary. 

For example, Category I and II skin tears may 
benefit from UWH through maintenance of moist 
wound healing, approximation of skin flaps and 
prevention of wound adherence. This is best 
accomplished through a dressing that can remain 
in place during the period of epithelialisation, 
while protecting against periwound skin 
damage and re-injury through the avoidance 
of aggressive adhesive dressings and tapes. 
These principles are part of a multidisciplinary 
approach, as indicated in expert consensus 
statements and guidelines for care (Leblanc et al, 
2011; Leblanc, 2015).  

Implications for practice 
The 10 identified themes of UWH identified in 
this review can be consolidated into four primary 
categories for adopting UWH:

■■ The patient: select dressings that provide 
patient comfort, reduce frequency of wound 
interruption, decrease pain, stress and anxiety 
associated with wound trauma

■■ The wound: select dressings that do not 
damage, adhere to, or directly insult the 
wound bed or the developing ECM, with 
the capability of wicking away or mitigating 
proinflammatory mediators and removing, 
killing or trapping bacteria 

■■ The caregiver: select dressings that provide 

such as postoperative splinting (Karlbauer et al, 
1987; Schulz et al, 2000; Haslik et al, 2007). 

Dressing selection to meet the needs of 
acute and chronic wound healing relies on the 
dressing performance to manage a variety of 
wound presentations and complex locations. 
For example, in acute wounds following hip and 
knee arthroplasty, the ideal dressing can manage 
exudate, provide a bacterial barrier, protect 
against periwound complications and provide 
flexibility allowing normal movement (Sharma 
et al, 2017). 

Progressive understanding of bioburden and 
biofilm in wound healing has led to UWH being 
used as a gauge of bacterial contamination 
levels. Specifically, Yu and Zheng (2018) stated 
that prevention of re-infection allowed for 
undisturbed healing while in vivo studies 
indicated UWH as a research endpoint compared 
with deep infection after orthopedic implant 
placement (Odekerken, et al, 2014). Additionally, 
the potential for infection and prolonged 
inflammation caused by various types of suture 
material were described as preventing UWH 
based on in vitro investigation (Matalon et 
al, 2013). In high risk wounds, such as burns, 
bacterial load and bioburden management were 
a key feature in achieving undisturbed healing 
and supported the successful application and 
viability of skin grafts (Rennekampff et al, 2006).

Finally, authors indicated that optimal 
dressings achieved the goals of moist wound 
healing (Hom et al, 1999; Ovington, 2007) and 
contributed to the achievement of undisturbed 
healing through supporting the acute phases of 
healing. A comprehensive review of dressings for 
UWH suggested the following necessary qualities 
may lead to improved quality of life, decreased 
injury from frequent changes and decreased risk 
of infection (Rippon et al, 2012):

■■ Absence of toxic components
■■ No foreign bodies, or incidental deposition of 

fragments into the wound
■■ Provide a barrier to bacteria
■■ Have water resistant adhesives, easily removed 

from skin without trauma
■■ Provide minimal tissue movement during 

dressing changes
■■ Protect the periwound tissues from moisture 

and maceration
■■ Prevent pain and trauma during changes. 

Discussion 
This review does not suggest that all wounds 
should simply be covered with a dressing 
and left to its own devices, but that wound 
bed preparation should be combined with 



44	 Wounds International 2019 | Vol 10 Issue 2 | ©Wounds International 2019 | www.woundsinternational.com10
. YEARS .

CELEBRATING   

selecting appropriate wound care products 
to deliver UWH it may be the care setting, the 
organisation formulary, or a national tender, 
which ultimately guides product use and wound 
outcome. Additionally, in the community 
setting, dressing change frequency may result 
from habitual practices. 

Acute care settings may be impacted by 
poor dressing performance capabilities, which 
result in poor exudate management, inability to 
conform to anatomical locations, or detach from 
the skin prior to the scheduled change date. 
Additionally, staff may be influenced to change 
dressings repeatedly to avoid the stigma that a 
dressing looks dirty or uncared for, based upon 

confidence of dressing performance so that 
frequency of change is based on clinical 
assessment and not on potential for dressing 
failure. Utilising a dressing management 
plan that reduces patient interruption builds 
trust and rapport during the patient-provider 
interaction

■■ Time/money: select dressings that decrease 
overall cost of care. Cheaper dressings that 
have poor performance are ultimately more 
expensive due to repetitive changes, waste 
and poor clinical outcomes. 

Obstacles to UWH 
While providers may understand the benefit of 
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Table 2. Wound treatment with undisturbed wound healing (UWH) principles.

Wound diagnosis Etiology UWH theme Treatment considerations

Skin Tear Shear, friction or blunt trauma resulting 
in partial-thickness separation, partial 
loss or full loss of the skin flap. Wounds 
typically occur in patients with altered 
epidermal-dermal anatomy caused 
by advanced age, chronic steroid use, 
profound oedema, etc.

•	 Tissue trauma at dressing change

•	 Frequency of changes; cost of care

•	 Uninterrupted healing

•	 Quality of life

•	 Pain 

•	 Stability of dressing performance; 
resistance to outside influences

•	 Type 1 and 2 tears, re-approximate skin 
flap over wound

•	 Note skin flap approximation and 
direction for dressing removal to 
prevent trauma 

•	 Decrease frequency of changes to every 
5–7 days. Select dressing capable of 
remaining attached at body location

Venous leg ulcer Multifactorial: venous hypertension 
and high sustained ambulatory venous 
pressures, typically with inefficient calf-
muscle pump.

•	 Biochemistry

•	 Structural integrity of extracellular 
matrix (ECM)

•	 Quality of life

•	 Pain

•	 Decreased frequency of changes

•	 Stability of performance (under 
compression)

•	 Infection/biofilm

•	 Dressings designed for viscous, high 
exudate absorption and retention. 

•	 Dressings that mobilise exudate away 
from wound bed, maintain low profile 
under compression. 

•	 Decrease frequency of changes for 
patient comfort/satisfaction

Diabetic foot ulcer Multifactorial: neuropathic versus 
neuropathic ischaemic. Autonomic, 
sensory and motor neuropathic changes 
result in enhanced risk of ulceration 
due to ambulatory impact pressure and 
tangential shear. Ischaemia complicates 
infection risk and capacity to heal.

•	 Biochemistry

•	 Structural integrity of ECM

•	 Quality of life

•	 Decreased frequency of changes

•	 Stability of performance (under 
offloading/mobile areas)

•	 Infection/biofilm

•	 Debridement (callus and necrosis)

•	 Dressing designed to impact 
inflammatory proteases.

•	 Antimicrobials with broad spectrum/
anti-biofilm modalities

•	 Dressings manufactured for increased 
flexibility and mobility

•	 Dressings designed for advanced 
exudate management and retention.

•	 Cellular tissue products.

Pressure ulcer Pressure, shear, microclimate and 
friction resulting in ischaemia and/or 
deformation injury, usually over a bony 
prominence or under medical device.

•	 Tissue trauma at dressing change

•	 Frequency of changes; cost of care

•	 Uninterrupted healing

•	 Biochemistry

•	 Structural integrity of ECM

•	 Quality of life

•	 Pain 

•	 Stability of dressing performance; 
resistance to outside influences

•	 Debridement

•	 Dressing designed to impact 
inflammatory proteases.

•	 Antimicrobials with broad spectrum/
anti-biofilm modalities

•	 Dressings manufactured for increased 
flexibility and mobility

•	 Dressings designed for advanced 
exudate management and retention.

•	 Cellular tissue products.
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per patient; Phillips et al, 2016). The cost of 
wound dressings represented only 2.9% of 
total costs (£9,669,602), whereas the number of 
district nurse visits (703,479) represented 18.3% 
of the cost (£60,053,085), while outpatient 
attendances, additional general practitioner 
visits and inpatient episodes represented 76.2% 
(£250,545,866) of the remaining costs. This 
indicates that attempting to reduce costs by 
focusing solely on cost of dressings alone may 
be a futile exercise. Instead, care considerations 
that decrease nursing visits, hospital 
readmissions, GP appointments and outpatient 
visits would be more cost effective. Therefore, 
wound dressing selection based on contribution 
to improved healing and decreased resource 
utilisation would result in increased cost savings. 

To validate these UWH themes and provide a 
better understanding of current care practices 
and how they relate to the challenges in a 
variety of care settings, a survey of over 1,500 
wound-healing providers across the globe is 
presently under way and the results will be 
presented in a subsequent publication. 

Conclusions and recommendations
Clinicians should challenge their current 
dressing selections and change dressing 
frequency to mirror the recommendations 
of proper wound bed preparation and UWH. 
Frequent dressing changes may impair wound 
healing, decrease patient satisfaction, cause 
pain or frequent exposure of the wound to 
cross contamination or infection. Therefore, 
identifying key wound care needs associated 
with establishing a healing microenvironment 
may allow for selecting optimal dressing change 
frequency. When making dressing selection 
recommendations for wound management, 
the provider should reflect how the products 
will impact the wound, the patient’s response 
to care, the provider’s time, resource allocation 
and the total cost of care. Focusing only on the 
wound, or the cost of a dressing, undermines 
the importance of holistic healing, patient 
satisfaction, achieving clinical outcomes and 
overall costs. � WINT
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