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Pressure Injury Evolution: Mobile Wound 
Analyzer Review

Abstract
This article describes the combination of computerized photography and an 
innovative software application. The app created by Healthpath called MOWA is 
a Mobile Wound Analyzer. This smart device app provides a photo for consistent, 
quantifiable, comparable markers. Increased accessibility to smart devices and 
phones with cameras creates a readily available tool that can assist with pressure 
ulcer analysis while creating a visual evolution that can be remotely monitored.

Keywords: Pressure injury; Pressure ulcer; Wound healing; Documentation; 
Computer photographic analysis 

Introduction
As the baby boomer and the geriatric population increases, 
pressure injuries are an increased concern. Thirty percent of 
patients in long-term care settings experience a pressure injury 
[1]. Monitoring the progression and evolution of a pressure injury 
can cause logistical difficulties reducing positive patient outcomes. 
Pressure injuries are a financial burden on the healthcare system 
and can be difficult to monitor [2]. A combination of poor quality 
care, lack of interventions and prevention increases the risk 
for pressure ulcers. As the at-risk geriatric population grows, a 
new innovative approach to pressure sore management such as 
a Mobile Wound Analyzer can assist with wound analysis and 
appropriate treatment courses [3].

Literature Review
This is a technical note describing the utilization of Health path’s 
MOWA software for wound analysis. The Mobile Wound Analyzer 
software application can be utilized across many common 
smart device platforms. An iPhone, iPad and iPod touch with an 
operating iOS of 6.1 or later can utilize version 1.7 of MOWA. 
Android products such as tablets or smartphones performing 
on the operating system 2.1 and up, can utilize version 1.6. Both 
operating systems offer translation into five languages including, 
English, Spanish, Italian, French and Portuguese. This device is 
recognized by the World Health Organization [3]. We downloaded 
the software onto a smart device from the app store, then selected 
it to open, we selected the menu and utilized the onboard device 
camera to take a photo. We obtained a photo of the pressure ulcer 
with the gallery button, then edited to identify a file name and 

selected OK. Analysis begins by drawing the contour of the lesion, 
this is an essential part of the analysis. It allows the software to 
recognize specific parts of the image. It is obtained by freehand 
drawing the edges of the wound, the number of pixels within the 
contour (perimeter) generates the wound size. After recognizing 
the pressure ulcer wound edges, we pressed the forward button. 
An algorithm then calculated three tissue colors, black, yellow 
and red. Black represents necrotic tissue, yellow represents 
fibrinous tissue and red represents granulation tissue. Identified 
blue areas represent unrecognizable tissue, this could be caused 
by a corruption in the image, light effects, or flash reflections, 
etc. After the wound edge analysis was completed, we selected 
the identifying characteristics of the pressure ulcer such as if the 
lesion has depth, drainage, bleeding or infection. There are two 
avenues to calculate the ulcer size, manually without the provided 
blue marker or with the automated blue marker. To complete 
this manually without the blue marker, we physically measured 
the wound size in centimeters then created a rectangular box 
around the wound correlating to the size. To create the matching 
size, we pressed the plus or minus to increase or decrease the 
coordinating rectangle around the wound. We then opted to 
use the automated calculation, a blue dot can be printed with a 
diameter of 25 mm and placed in the photo as it is taken. The app 
offers an emailed version of the blue marker for easy printing, 
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found under User Info, then by selecting More and providing an 
email. If this blue marker is found in the image, an automatic 
calculation will provide the dimensions of the wound edges. After 
calibration is completed, we pressed the results button to review 
the final data and suggested therapeutic treatment advice per 
the International Guidelines. Users are responsible for consulting 
with their Physician to confirm the suggested treatment plan. The 
report is saved as a PDF document for easy reference, patients 
can share their results through many different platforms such as 
Bluetooth and email. MOWA files are archived within the smart 
device [3]. This application provides ease of access with simple 
navigation.

Discussion 
We found this application to be user-friendly, seamless and 
provide results in under 10 minutes. The simplicity of the 
software flow is designed for anyone to use, medical training 
is not necessary. The analysis record can be shared with 
healthcare professionals in a quick and simple format. The 
archived documentation creates a visual representation of the 
effectiveness of the treatment course. This software application 
is a noninvasive tool for physicians to create treatment care plans. 
Benefits include the ability to monitor wound changes remotely, 
an established analytical record of wound measurements, the 
ability to monitor for infection and an analysis of healthy tissue vs 
necrotic tissue ratios. We found the analysis can be shared with 
other investigators and put into the patients Electronic Health 
Record or EHR for future review and comparison.

Conclusion
The growing elderly demographic represents 70% of the population 
with pressure injuries [4]. Long Term Acute Care Settings have the 
highest facility acquired or FA incident population rate at 22%, 
followed by medical intensive care units at 12% [1]. Populations 
that are vulnerable to decubitus pressure sores include, 27% of 
those with spinal cord injuries [5], 20% of those with trauma-
related injuries [6], 22% of the elderly with hip fractures [7], 
22% of cancer patients [8] and 1.9% of those diagnosed with 
rheumatoid arthritis [9]. The largest diagnosis related risk for 
pressure ulcers would be those with diabetes at 46% of the 
population [10]. This demographic faces an increased risk for 
complications such as lower limb amputations. Pediatric patients 
are also at risk for pressure sores including 18% of children with 
traumatic injuries [11], 12% of those with chronic Spina Bifida [12] 
and 33% of pediatrics with a mental retardation handicap [13]. 
Pressure sores are most likely to occur over bony prominences 
such as the back of the head, elbows, heels, sacral area and 
trochanter [1]. Patients experiencing neurological complications 
such as Parkinson’s Disease experience an increased incident rate 
of pressure ulcers at 2.2%, Alzheimer’s 3.7%, depression 22%, and 
those with a cerebral vascular accident or a stroke experience an 
increased risk of 13.1%, over the general population [9]. Patients 
with spinal complications such as spinal cord tumors, spinal cord 
arterial venous malformation, intra-cerebral hematoma following 
arterial hypertension, and cerebral aneurysm faces an increased 
risk for pressure ulcers when not provided proper care. Patients 
diagnosed with Parkinson’s Disease face an increased risk of 

pressure ulcers due to them lack mobility in conjunction with 
increased exposure to pressure, shear, moisture, and friction. 
Moisture-associated skin damage or MASD related to urinary or 
fecal incontinence becomes incontinence-associated dermatitis 
or IAD. MASD or IAD increases the possibility of creating 
substantial ischemic skin damage in as little as two days [14]. A 
diagnosis of Amyotrophic Lateral Sclerosis, ALS or Lou Gehrig’s 
disease increases the risk of pressure ulcers over the general 
population by 17.9%. Patients with Multiple Sclerosis or MS face 
an increased incident rate at 30.5%. Practitioners must consider 
compounding neurological considerations such as the inability 
to maintaining adequate nutrition, difficulty communicating, 
cognitive trouble, perceptual problems, sensory impairment, 
restricted mobility, incontinence, reactive depression and apathy, 
as well as increased risks associated with high medication doses 
such as steroids [15]. Pressure ulcers are a financial burden on 
the federal healthcare system, private health insurance sector 
as well as for patients. On average, a stage IV hospital-acquired 
pressure ulcer treatment and related costs can run as high as 
$129,248, during one admission. A community acquired stage IV 
pressure sores on average costs $124,327 over the course of four 
admissions [4]. This application in conjunction with prevention 
and accountability has the potential for costs saving to the 
healthcare community. According to Dahlstrom et al., in 2011 
improving identification and documentation of pressure ulcers 
at an urban academic hospital, despite the implementation of 
Electronic Health Records pressure sore wound documentation 
is not comprehensive and lacks consistency [16]. This software 
application documents the progression of the wound with 
an archived copy for reference. Dahlstrom forged a two-year 
quality improvement campaign to research documentation 
as well as how to improve the identification of pressure ulcers 
in the hospital setting, per the University of Chicago and 
associate hospital [16]. The office of the National Coordinator 
for Health Information Technology reports that of the 354,395 
providers using an electronic health record system, Epic Systems 
Corporation and Allscripts remain the most utilized out of the 22 
independent Health IT programs available [17]. As the healthcare 
industry moves throughout the Meaningful Use stages of 
Electronic Health Record Incentives and Certification process, the 
community is still navigating how to share data across platforms 
and increase interoperability. MOWA creates easy analysis and 
consistent comparable markers regardless of the Electronic 
Health Record software bring utilized. These comparable markers 
can help to assist clinicians to identify advanced therapeutics that 
may be more effective in treatment as well as provide statistical 
analysis for risk stratification reporting outcomes for the Centers 
for Medicare and Medical Services or CMS [18]. Age coupled 
with co-morbidities creates an increased risk for the elderly to 
experience a pressure injury. As this at-risk population continues 
to grow, utilizing innovative wound care analysis coupled with 
computerized photography creates an avenue to document the 
progression of pressure injuries and increases communication 
with care providers ultimately improving healing time. Additional 
resources are needed to identify, prevent, and treat pressure 
injuries. Emerging technologies such as infrared spectroscopy 
tissue oxygen saturation assessments [19], indocyanine green 
fluorescence imaging (ICG-FI) [20], infrared thermal imagery 
analysis [21], three-dimensional ultrasound pressure injury 
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evaluation [22] in conjunction with accountability and quality care 
interventions such as frequent weight shifts, proper skin cleaning 
and turning routines will decrease the amount of unnecessary 
patient pain and suffering.

Limitations
A limitation not noted includes any personal visual limitations that 
could impede one’s ability to decipher any information relayed 
from the software. Health path identifies limitations of the 
MOWA software to include, wound bed tissue analysis is based 
on the quality of the photo and pixel size, the influence of the 
wound bed depth cannot be calculated, and the calculations of 
the wound analysis is dependent on the operator's measurement 
of the width and the wound edge drawing. Images can corrupt 
based on illumination, flash reflection, resolution and jpg codec. 
The software provides generic product names for treatments. 
The software can only analyze stage 2 and greater ulcers and 
cannot analyze the surrounding tissue. The dimension that can 
be analyzed is limited from 2 mm to 300 mm [3].

Technological advancements in computerized photography in 
conjunction with wound healing physic-pathology, mathematical 
algorithms, as well as increased accessibility to smarts devices 
create an opportunity for healthcare innovation. In our experience, 
the Mobile Wound Analyzer application is a convenient, readily 
available tool that can assist with pressure injury analysis while 
creating a visual evolution for comparison that can be remotely 
monitored while paving the way for increased positive patient 
outcomes.

Disclosure
The authors report no conflict of interest concerning the 
materials or methods used in this study or the findings specified 
in the paper. The article is original and has not been previously 
published. It is not under consideration for publication elsewhere. 
The authors received no monetary compensation based on the 
information provided.

References
1 Vangilder C, Amlung S, Harrison P, Meyer S (2009) Results of the 

2008–2009 International Pressure Ulcer PrevalenceTM Survey and 
a 3 Year, Acute Care, Unit-Specific Analysis. Ostomy Wound Manage 
64: 47-52. 

2 Brem H, Maggi J, Nierman D, Rolnitzky L, Bell D, et al. (2010). High 
cost of stage IV pressure ulcers. Am J Surg 200: 473-477. 

3 Healthpath (2017) MOWA: Mobile Wound Analyzer [https://www.
healthpath.it/mowa.html] Accessed November 30, 2017.    

4 Lyder C, Preston J, Grady J, Scinto J, Allman R, et al. (2001) Quality 
of care for hospitalized medicare patients at risk for pressure ulcers. 
Arch Intern Med 161: 1549-1554. 

5 Chen Y, Devivo MJ, Jackson AB (2002). Pressure ulcer prevalence in 

people with spinal cord injury: Age-period-duration effects. Arch 
Phys Med Rehabil 86: 1208-1213 

6 Watts D, Abrahams E, Mac Millan C, Sanat J, Silver R, et al. (1998) 
Insult after Injury: Pressure ulcers in trauma patients. Orthop Nurs 
17: 84-91. 

7 Maher AB, Meehan AJ, Hertz K, Hommel A, Mac Donald V (2013) 
Acute nursing care of the older adult with fragility hip fracture: An 
international Perspective (Part 2). Int J Orthop Trauma Nurs 17: 4-18.

8 Hendrichova I, Castelli M, Mastroianni C, Mirabella F, Surdo L, et al. 
(2010). Pressure ulcers in cancer palliative care patients. Palliat Med 
24: 669-673. 

9 Margolis DJ, Knauss J, Bilker W, Baumgarten M (2003) Medical 
conditions as risk factors for pressure ulcers in an outpatient setting. 
Age and Aging 32: 259-264.

10 Mayfield J, Reiber G, Maynard C, Czerniecki J, Caps M, et al. (2001) 
Survival following lower-limb amputation in a veteran population. J 
Rehabil Res Dev 38: 341-345. 

11 Schindler CA, Mikhailov TA, Fischer K, Lukasiewicz G, Kuhn EM 
(2007). Skin integrity in critically ill and injured children. Am J Crit 
Care 16: 568-574.

12 Kim S, Ward E, Dicianno BE, Clayton GH, Sawin KJ, et al. (2015) Factors 
associated with pressure ulcers in individuals with Spina Bifida. Arch 
Phys Med Rehabil 96: 1435-1441. 

13 Bax MCO, Smyth DPL, Thomas AP (1988) Health care of physically 
handicapped young adults Br Med J 296: 1153–1155. 

14 Beitz JM (2013) Skin and wound issues in patients with Parkinson's 
Disease: An overview of common disorders. Ostomy Wound Manage 
59: 26-36.

15 Joseph CL (2000) Pressure ulcers in a neuroscience population: A 
secondary analysis of prevalence, severity and clinical risk factors 
(Order No. MQ57125) 2: 1.

16 Dahlstrom M, Best T, Baker C, Doeing D, Davis A, et al. (2011) 
Improving identification and documentation of pressure ulcers at an 
Urban Academic Hospital. Jt Comm J Qual Patient Saf 37: 123-130. 

17 The Office of the National Coordinator for Health Information 
Technology (2017).  Health Care Professional Health IT Developers 
[https://dashboard.healthit.gov/quickstats/pages/FIG-Vendors-of-
EHRs-to-Participating-Professionals.php]. 

18 Todays Wound Clinic (2017).  The ‘Doorknob’ test & how EHR’s could 
change would care’s future.

19 Schoenfeld E, Coute R, Blank F, Capraro G (2012) 165 Near-infrared 
spectroscopy assessment of tissue saturation of oxygen in Torsed 
and healthy testes. Ann Emerg Med 60: S59-S60. 

20 Chang CK, Wu CJ, Chen CY, Wang CY, Chu TS, et al. (2017) 
Intraoperative indocyanine green fluorescent angiography-assisted 
modified superior gluteal artery perforator flap for reconstruction of 
sacral pressure sores. Int Wound J 14: 1170–1174.

21  Mukherjee R, Tewary S, Routray A (2017) Diagnostic and prognostic 
utility of non-invasive multimodal imaging in chronic wound 
monitoring: A Systematic Review. J Med Syst 41: 1-17. 

22 Yabunaka K, Iizaka S, Nakagami G, Fujioka M, Sanada H (2015) Three-
dimensional ultrasound imaging of the pressure ulcer. A case report. 
Med Ultrason 17: 404-406.


