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Abstract 

Problem: Pressure injuries that are present on admission but not documented within 24 

hours of admission are deemed a hospital acquired pressure injury (HAPI) per Centers for 

Medicare & Medicaid Services (CMS) guidelines. Anecdotal data has reported at least three 

known cases of patients admitted via the admitting trauma unit of an academic medical center 

with a pressure injury (PI) that was not documented in the electronic health record (EHR) within 

24 hours of admission. This documentation deficit can have a significant impact since the 

financial burden of any PI deemed a HAPI is the responsibility of the organization. Purpose: 

The purpose of this evidenced-based quality improvement (QI) project was to implement and 

evaluate the effectiveness of wound photography via a smartphone application on PI 

documentation in the EHR for patients treated in the admitting trauma unit. Methods: Wound 

photography was implemented as method to document a PI in a timely manner. Educational 

resources were provided to the staff nurses prior to implementation. Throughout implementation, 

barriers to workflow changes were addressed to facilitate compliance with wound photography 

PI documentation. PI documentation compliance at 24-hours post admission from outside 

hospital (OSH) was compared using a chi-square test of independence. Results: The findings 

presented numerous challenges educating the nursing staff due to the limited time that can be 

spent on unit, therefore a virtual learning platform was used as a primary method to educate the 

staff. Of the seven patients admitted with a PI, all PIs were documented with wound 

photography. According to the WOCN, there were no incidents of missed PI documentation 

within 24 hours of admission from the trauma admitting unit for the duration of this QI project. 

Conclusions: The conclusions suggest that wound photography is a valuable and simple tool that 

could increase efficiency of PI documentation in a fast-paced level I admitting trauma unit. 
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Introduction 

It was estimated that 1.9 million hospital acquired pressure injuries (HAPIs) were 

documented in 2015 (Agency for Healthcare Research and Quality [AHRQ], 2016). A new 

pressure injury (PI) is defined as a PI that is not present upon arrival to the hospital or is not 

documented within the first 24 hours after hospital admission (Centers for Medicare & Medicaid 

Services [CMS], 2020). The approximate cost of HAPIs in the United States is $9.1-$11.6 billion 

per year (Agency for Healthcare Research and Quality [AHRQ], 2014). The Centers for 

Medicare and Medicaid Services (CMS) no longer reimburses for HAPIs forcing hospitals to 

take on the full financial burden (Padula & Delarmente, 2019).  

The primary focus of this admitting unit of an urban, academic, level I trauma center is to 

care for patients who have sustained life-threatening traumatic injuries, however, it also accepts 

admissions from outside hospitals (OSHs) who require a higher level of care. In January 2020, 

only 12% of all patients admitted to this unit had a skin assessment and/or PI documentation 

completed within the first 24 hours after admission. Patients admitted to trauma centers 

historically have been considered a vulnerable population; therefore, the addition of a chronic 

illness, such as increasing age, or a PI may have a significant impact on the patient’s hospital 

course.  Anecdotal data from the clinical nurse specialist reported at least three known cases of 

patients being admitted via this unit with a PI that was not documented in the electronic health 

record (EHR) within 24 hours of admission over a 6-month period. Each PI not identified and 

documented in the EHR within 24 hours of admission is the financial responsibility of the 

hospital, with a cost burden upwards of $40,000 per missed documentation of a PI (Padula & 

Delarmente, 2019). 



WOUND PHOTOGRAPHY IN TRAUMA                     4 
 

The purpose of this evidence-based quality improvement (QI) project was to implement 

and evaluate the effectiveness of wound photography via a smartphone application on PI 

documentation in the EHR for patients treated in the admitting trauma unit of an academic 

medical center. It was anticipated that the use of wound photography would increase the 

documentation rates of PIs. In turn, timely PI documentation would hopefully reduce the 

associated financial implications associated with inadequate documentation.  

Literature Review 

 Accurate and timely PI documentation is an essential component of the nursing process 

in order to defend the presence of a PI on admission and ensure full reimbursement from CMS. 

Evidence shows a 30% increase of PIs found in academic medical centers between 2015 and 

2017, the estimated cost per patient was approximately $10,000 (Padula & Delarmente, 2019). 

The benefit and methods for using wound photography as a PI documentation tool was the focus 

of this literature review. The review will first address the ease of use and compliance of wound 

photography as a documentation method. Next, the accuracy of wound photography and the need 

for wound photography protocols will be discussed. Finally, the review will conclude with the 

current evidence on the efficiency of wound photography. The quality of the evidence was 

classified using Melnyk and Fineout-Overholt’s (2014) level of evidence rating system and 

Newhouse’s (2006) quality of evidence rating system (Table 1 & 2). 

A key component of the evidence was the use of smartphone applications as a secure 

platform tool to capture and upload medical images, i.e., wound photographs, in the electronic 

health record.  The use of smartphone applications for wound photography has been supported to 

increase compliance of PI documentation in patients presenting acutely to the hospital (Li et al., 

2019). The evidence revealed statistically significant mean changes in the Likert scale for the 
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nurse’s ratings of wound management effectiveness (4.4/5; p= 0.5) after the implementation of 

electronic wound documentation via photography (Florczak et al., 2012).  

The literature supports that wound photographs taken by trained nurses was an accurate 

representation of the PI, which allowed for proper identification and staging of PIs (Jesada, 2012; 

Li et al., 2017). Wound photography should not replace the in-person assessment done by a 

wound ostomy care nurse, however, in a fast-paced, clinical environment, wound photography 

was identified as a quick and efficient method for PI documentation (Li et al., 2017). The 

literature supported the development of a wound photography protocol. The use of a wound 

photography protocol has shown potential to increase the accuracy and objectivity of the photos 

as well as empower the staff to properly document a PI in a timely manner (Li et al, 2017).  

Finally, increased efficiency of wound documentation when using wound photography 

allowed the nurses to reduce the amount of redundant documentation and focus more on direct 

patient care (Florczak et al. 2012; Liu et al., 2019). The use of wound photography was shown to 

be an effective method of PI monitoring and improved productivity of clinicians, which has 

shown cost savings when compared to manual documentation (Li et al. 2019; Liu et al., 2019; 

Nair, 2018). Wound photography allowed providers to view a PI without disrupting the dressing 

or increasing patient discomfort (Li et al., 2019). 

Overall, the level of evidence ranged from III to VI with a quality rating of B based on 

The Johns Hopkins Nursing Evidence-Based Practice Rating Scale (Newhouse et al., 2005). 

During the literature review, common flaws included limited sample size and lack of data being 

statistically analyzed.  The literature review was thorough with consistent results and all 

limitations were assessed. Each article’s purpose supported the use of wound photography to 

enhance PI documentation and improve patient outcomes. The generalizability of the studies 
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may be limited due to the specific population studied; however, this type of QI project was 

deemed a low-risk, high-benefit intervention for the patients. Despite the challenges faced in 

dynamic, fast-paced clinical environment the use of wound photography offered a consistent 

quick method for PI documentation.  

Theoretical Framework 

Lewin’s Change Theory was selected for this proposed practice intervention. This theory 

contains three major concepts and three stages. The implementation process encompassed the 

three concepts of this theory. The first concept, a major driving force, was a push in the direction 

where change will occur. This was compared to the consequences from CMS if a patient were to 

develop a PI during their hospitalization or not have adequate documentation in the first 24 hours 

after admission for an existing PI (Shirey, 2013). Second, the restraining forces are forces 

countering the driving forces and hinder change. In this setting, the restraining force was the 

nurse’s high comfort level with the current documentation practices for PIs in the electronic 

health record (EHR). Lastly, equilibrium is a state where the driving and restraining forces are 

equal and no change can occur. The three concepts described can facilitate or hinder change 

when applied to the three-stage model of change; unfreezing, change, and refreezing.  

The change theory needs the driving forces to overcome the restraining forces and 

unfreeze the current practice model. First, the unfreezing stage was a process that required 

finding a way for people to let go of an old practice and assisting individuals in overcoming their 

apprehension to change. The second stage, change, allowed the individual to change their 

process of PI documentation. Thirdly, the refreeze stage occurred when the new process, 

documenting PI using the wound photography became the standard practice. Current literature 

supported the use of wound photography as a feasible and effective method to document PI. The 
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use of Lewin’s Change Theory assisted with breaking old patterns and overcoming the resistance 

to change. The new process included implementing a change that would move towards improved 

compliance with the PI assessment and documentation within the first 24 hours of admission to 

the admitting trauma unit (Shirey, 2013). 

Methods 

This QI project was implemented in an admitting level 1 trauma unit of an academic 

medical center. The patient population included all patients admitted directly from an OSH to the 

admitting trauma unit that had a PI present on admission. Patients who were direct admits from 

the field or patients who were admitted from an OSH without a PI were excluded.  When 

evaluating the patient population for the QI project, there were no conditions that raised ethical 

concerns. The team members who were responsible for assisting with implementation of this QI 

project included the admitting trauma unit leadership staff and the wound ostomy continence 

team. The evidence supported the use of wound photography as an effective and efficient method 

to accurately document PIs in a timely manner.  

In order to track implementation progress and assess the impact of the interventions, 

structure, process, and outcomes measures were evaluated. Careful considerations must be taken 

when attempting to alter structures and processes of an organization in order to gain support and 

have a successful change in practice. The structures addressed in this QI project included the 

number of staff nurses educated on the implementation process and availability and functionality 

of the iPhone to use the wound photography application. A multi-modal education plan was 

developed and provided to the staff through virtual and in-person platforms. A bulletin board 

describing the QI project was posted in the staff lounge (Figure 3). The bulletin board included 

information regarding a need for increased PI documentation compliance and a step-by-step 
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guide of the new process that would be implemented as part of this QI project. Next, a self-

learning module was loaded to the nurse’s virtual learning platform (Figure 1). The self-learning 

module initially had to be searched for by the staff once logged into the platform. Compliance 

was inadequate for the first month of implementation, therefore, the module was loaded to each 

staff nurse’s personal learning platform and reminders emails were sent to staff from the change 

champions and nurse manager. Finally, as a reminder, small laminated tags were posted by all 

computer workstations with a brief stepwise guide for staff on the process of wound photography 

documentation (Figure 4).  Another structural process assessed was the ability to get the wound 

photography applications downloaded and functioning properly on the iPhone. The application 

initially was not able to be downloaded to the iPhone, therefore, the information technology (IT) 

team had to manually push the application to the iPhone for use.  

The QI project processes focused on behavioral changes of the nurses and their methods 

for documenting a PI. The training focused on gaining acceptance and overcoming resistance to 

the change process. Early adopters of change were identified prior to implementation. 

Discussions were held with the early adopters to determine the best ways to support the staff 

members while adjusting to this process change. The QI project also focused on outcome 

measures, such as the number of patients admitted to the admitting trauma unit from an OSH 

with PIs. The list of patients admitted to the trauma admitting unit from an OSH was generated 

to a password protected spreadsheet every Monday, however, an issue arose with referring 

sources not being updated properly in real time. Therefore, this issue may have led to inaccurate 

data on the generated spreadsheet. Thus, the charge nurses from the trauma admitting unit sent 

the data bi-weekly and spot checks were completed by the QI project lead. In order to protect 
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participants personal data, all data collected was stored on a password protected laptop to 

maintain confidentiality.  

 Data collection was completed during the ten-week QI project implementation period in 

the Fall of 2020. The primary data collected included number of patients directly admitted to 

trauma admitting unit, the number of patient’s directly admitted that had a PI on admission, and 

the timeframe for which the PI was documented from admission (Appendix A, B, & C). A chi-

square test of independence was used to determine whether there was a statistically significant 

difference between the expected frequencies and the observed frequencies.  

Results 

The QI project data was collected over the ten-week implementation phase. During the 

first week of implementation, the staff was introduced to the multiple educational opportunities 

to learn about wound photography. The self-learning module compliance was low during the first 

two weeks of implementation. The low compliance was attributed to the module not being 

loaded to their to-do list and staff needing to search for module in their virtual learning platform 

catalog. In addition, there was no automated email reminder to complete the module. After 

discussing the low compliance with the change champions, it was identified that the module 

should be loaded to their to-do list. After the module was loaded the change champions sent a 

reminder email to go along with the automated email from the virtual learning platform. Within 

two weeks the number of staff who completed the learning module more than doubled.  

During implementation, the trauma admitting unit admitted over 300 patients from OSHs; 

only seven of those patients were identified to have a PI. Of the patients that were admitted with 

a PI, 100% of the PIs were documented using the smartphone application via wound 

photography. In addition, the wound care ostomy nurse reviewed all admissions from OSH and 



WOUND PHOTOGRAPHY IN TRAUMA                     10 
 

noted no pressure injuries were missed on admission. However, the chi-square test of 

independence showed that there was no significant association between PI documentation and 

the use of wound photography, χ2 (1, N=17) = 2.55, p=0.23.  

Discussion 

All nurses understood the importance of documenting a PI as well as the implications of 

missing PI documentation on admission. The integration of a smartphone application to capture 

PI photographs as documentation method provided a simple, safe, and effective tool to improve 

PI documentation compliance (Li et al., 2019). The data analysis of this QI project did not show 

statistical significance; however, wound photography may have contributed to 100% of PI being 

documented on upon admission. One reason for the lack of statistical significance in the data 

may be due to the limited sample size. There were only seven patients with PI present on 

admission that were admitted from OSH to the trauma admitting unit during the ten-week 

implementation phase. A potential limitation in the future may be the multi- step process needed 

to the find the patient’s chart in the smartphone application, however, once in the chart, 

uploading the picture was a simple three-step process. Frequent operation and customization of 

the smartphone application will allow the nurses to increase efficiency when utilizing it for 

wound photography. The literature supports use of a smartphone application as it has 

demonstrated increased efficiency, particularly in a busy clinical setting (Liu et al., 2019).  

Prior to the start of the project, it was presumed that one device would be adequate to 

document PIs upon admission. Nevertheless, verbal concerns of only having one device were 

brought the attention of the QI project lead. The device used for wound photography was the 

same device the charge nurse used for daily communication; therefore, the device was in high 

demand. Other units within the institution that have utilized wound photography for PI 
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documentation have obtained a specific device for wound photography. Thus, the unit was able 

obtain a specific device dedicated to wound photography it would alleviate the demand for the 

charge iPhone when documenting a PI in the EHR. Another limitation included the coronavirus 

pandemic since all patients admitted were treated as patients under investigation. Consequently, 

transferring the device in and out of airborne isolation rooms became quite time consuming and 

proved to be more difficult than expected. Factors that may have limited the generalizability 

include non-blinded participants, no random selection, and limited education due to competing 

priorities. During a global pandemic in a fast-paced level I trauma center admitting unit there 

were multiple competing priorities in- and outside of the clinical setting. The change champions 

verbalized that competing priorities of the nursing staff may have inhibited educational 

compliance and slowed project implementation.  

Conclusions 

Pressure injury photography is valuable and simple tool that may improve efficiency of 

clinical documentation but is currently underutilized.  This particular QI project did not show 

statistical significance, however, identifying and properly documenting a PI in a timely manner 

may reduce the associated financial implications associated with inadequate documentation. An 

unexpected benefit was the use of wound photography by nurses and physicians to document 

other wounds including, traumatic and surgical wounds. The sustainability of wound 

photography for PI documentation is ideal for a trauma admitting unit due to the need for quick, 

accurate, and timely documentation with a critically ill patient population. The cost of treating a 

hospital acquired pressure injury can be as high as $45,000, therefore, even a small number of 

PIs documented properly can minimize the financial burden of the institution (Padula & 

Delarmente, 2019). Future interventions may be aimed towards a systematic procedure and/or 
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standardized competency to ensure all PIs are documented via wound photography and utilizing 

a larger sample size to gain more statistical significance 
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Table 1 

Evidence Review 

Citation:  
Florczak, B., Scheurich, A., Croghan, J., Sheridan Jr, P., Kurtz, D., McGill, W., & McClain, B. (2012). An observational study to 
 assess an electronic point-of-care wound documentation and reporting system regarding user satisfaction and 
 potential for improved care. Ostomy Wound Management, 58(3), 46–51. 

 
http://search.ebscohost.com.proxy-hs.researchport.umd.edu/login.aspx?direct=true&db=rzh&AN=108173227&site=eds-

live. 
 

Level 
(Melnyk) VI 

Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 

“Evaluate 
skilled nurses’ user 
satisfaction regarding 
ease of use and wound 
documentation 
effectiveness with the 
use of the electronic 
wound documentation 
system at the point of 
care” 

 
 
 
 

Prospective 
observational 

Sampling 
Technique: Convenience 

 
Eligible: All nurses 

at facility  
 
Accepted: Nine 

nurses, including two 
designated wound care 
nurses 

 
Population: New 

residents admitted during 
the initial 2-month project 
period were enrolled if they 
required a Braden Scale 
Risk Assessment, had a 
Stage I or greater pressure 
ulcer, and written informed 
consent was provided. 
During this 2-month period, 
38 residents with pressure 
ulcers at a 51-bed skilled 
nursing facility were 
observed for study purposes.  

Intervention: 
Implementation of an 
electronic, point-of-
care wound 
documentation system 

 
Nine nurses 

were elected to use and 
evaluate the electronic 
documentation system. 
Nurses underwent 
special training on 
electronic wound 
documentation system, 
they were then 
responsible for 
capturing wound 
photos and risk 
assessment data and 
uploading the 
information. The 
information would be 
downloaded and 
printed for each 
patient’s chart. The 

DV: Improve 
data collection and 
documentation, 
improve reporting and 
data sharing, achieve 
better outcomes 

 
Measurement 

tool (reliability), time, 
procedure: Product use 
evaluation using a 5-
point Likert scale and 
perceived 
effectiveness of the 
system. After the 2-
month periods, the 
nine nurse study 
participants were 
asked to complete the 
survey to evaluate the 
ease of use of the 
electronic point-of-
care wound 
documentation system. 

 

Statistical 
Procedures(s) and 
Results: Baseline 
nurse evaluation 
survey results were 
compared to end-of 
study scores using a 
paired t-test. 

 
Statistically 

significant mean 
changes in the nurse’s 
ratings of both the ease 
of use (overall mean of 
baseline data was 3.3 
and 4.7 at follow-up 2 
months later) and 
wound management 
effectiveness (overall 
mean of baseline data 
was 3.3 and 4.4 at 
follow-up 2 months 
later) scale scores 
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satisfaction 
evaluations were 
conducted for 2 
months and during that 
time wounds were 
assessed weekly or 
more frequently if the 
nursing staff indicated 
need for more frequent 
monitoring.  

 
 

Area that had 
the greatest increase in 
effectiveness include 
recognizing changes in 
wound status, 
communicating wound 
status with other 
professionals, 
managing treatments 
of wounds, and 
promoting healing.   

 
 

Citation:  
Jesada, E.C., Warren, J.I., Goodman, D., Iliuta, R.W., Thurkauf, G., McLaughlin, M.K., Johnson, J.E., & Strassner, L. 
 (2013). Staging  and Defining Characteristics of Pressure Ulcers Using Photographs by Staff Nurses in Acute Care 
 Settings. Journal of Wound, Ostomy & Continence Nursing, 40(2), 150–156. https://doi-org.proxy-
 hs.researchport.umd.edu/10.1097/WON.0b013e31828093a4 

 
https://doi-org.proxy-hs.researchport.umd.edu/10.1097/WON.0b013e31828093a4 

Level VI 

Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 

“Determine if 
a digital photograph 
obtained by a staff 
nurse in the acute care 
setting could be used 
to determine staging 
and wound 
characteristics of a 
pressure ulcer when 
viewed by a panel of 
wound experts as 
compared to a bedside 
assessment by a 
wound expert” 

 
 
 

 

Nonexperime
ntal cross-sectional 
design 

Sampling 
Technique:  

Convenience/Nonp
robability 

 
Eligible: Adult 

inpatients with pressure 
ulcers identified by 4 
certified wound ostomy 
nurses (CWONs), 2 at each 
hospital site 

 
Population: 100 

digital photographs of 
pressure ulcers were 
obtained from 69 patients on 
general and critical care 
medical-surgical nursing 

Control: 
Bedside assessments 
of characteristics and 
staging of pressure 
ulcers by a CWON 

  
Intervention: 

After wound was 
identified and assessed 
by the bedside CWON 
a wound photography 
RN would be notified 
and take a digital color 
photography of the 
same wound within 24 
hours. The photo 
would be 
electronically sent 3 

Interrater reliability 
was analyzed using the 
Cohen kappa statistics 
and percent agreement.  
 
Descriptive statistics 
included frequencies 
and measures of 
central tendencies to 
examine on-site and 
off-site CWON 
demographic data. 
Examine differences 
between the in-person 
and electronic review 
of the pressure ulcers 
using chi-square test.   
 

Statistical 
Procedures(s) and 
Results: Kappa 
coefficients calculated 
for 7 of the 13 wound 
characteristics. The 
strength of agreement 
was fair to moderate 
for necrotic tissue type 
and amount, 
assessment of exudate 
type and granulation 
tissue. Fair agreement 
on exudate amount. 

 
Spearman rho 

correlation was used to 
compare levels of 
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units from 2 Magnet-
designated hospitals 
belonging to a large Mid-
Atlantic health care system. 
Data was collected over a 1-
year period. 

 
Standard tool: 

Examined 13 wound 
characteristics and total 
score on the Bates-Jensen 
Wound Assessment Tool 
(BWAT) as well as the 
staging of a pressure ulcer 
using the National Pressure 
Ulcer Advisory Panel 
(NPUAP) definitions. 

 

CWONs for review 
and assessment of 
characteristics and 
staging of pressure 
ulcers. 

 
Intervention 

fidelity: Three expert 
CWONs had 5 or more 
years of experience as 
a CWON, had the 
WOCNCB 
certification, and 
experience with 
wound photography. 
The staff member that 
was taking the 
photographs for 
review by the WCON 
panel were sent to a 
special 6-hour training 
in techniques of 
wound photography. 
The staff members 
were all validated 
using the wound 
photography 
competency for the 
specific camera and 
established guidelines.  

 
 

Spearman rho was 
performed to assess 
consistency among 
raters on the 3 wound 
characteristics from 
the BWAT and the 
NPUAP. 
 
 

agreement between 
on-site COWN and 3 
expert panel COWN 
that were off-site. 
There was high 
correlation for size and 
moderate to high 
correlation for depth 
among the raters.  

 
Interrater 

reliability based on 
wound photographs of 
staging of pressure 
ulcers was fair to 
moderate based on 
kappa coefficients 
ranging from 0.39 to 
0.58 (p=.000) 

 
When 

comparing the on-site 
to off-site raters there 
was no statistically 
significant difference 
in education level, size 
of clinical unite, year 
of experience as an 
RN or COWN, or the 
average number of 
pressure ulcers seen in 
a week. 
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Level IV 

Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 

“Investigate 
the impact Secure 
Clinical Image 
Transfer (SCIT) app 
had on our compliance 
with BOAST4 and 
NICE guidelines of 
taking clinical 
photographs in 
patients presenting 
acutely with open 
fractures” 

Retrospective 
cohort   

Sampling 
Technique: 

Convenience  
 
Eligible: All open 

fractures presenting to our 
home institution between 
August to October 2016 and 
between August to October 
2017 

 
Excluded: Hand or 

forefoot fractures, any 
wound without underlying 
fracture 

 

Control: 
Clinical photography 
of open fracture 
wounds after the 
introduction before 
SCIT 

  
Intervention: 

Clinical photography 
of open fracture 
wounds after the 
introduction of SCIT 
to all incoming 
clinicians 

 

DV: Rate and 
quality of clinical 
photography 

 
Measurement tool 
(reliability), time, 
procedure: The 
dependent variable 
was measured based 
on presence or absence 
of clinical 
photography for all 
open fractures. A 
professional 
photographer graded 
all images for quality 

Statistical 
Procedures(s) and 
Results: Statistically 
significant difference 
was identified on the 
number of photos on 
admission after 
implementation of 
SCIT (statistically 
significant p< 0.0001; 
Fisher’s exact test, 
two-tailed, 
significance level p< 
0.05). 
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Accepted: Total 82 
open fractures 

 
Control: August to 

October 2016, 42 open 
fractures 

 
Intervention: 

August to October 2017, 40 
open fractures 

 
Power analysis:  

Post-hoc power calculation 
performed base on upon 
two-tailed Fisher’s exact 
test. Yielded an alpha value 
of 0.040 and a statistical 
power of 0.99 validating our 
sample size 

                                                                                     
Group 

Homogeneity: 
Homogeneity of 

intervention/control group 
was not reported but data 
was represented in Table 1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Intervention 
fidelity: All clinicians 
were shown the baton 
devices, the app 
logistics, and were 
given individual 
accounts for use of 
SCIT 

using a grading system 
developed by the 
researchers since there 
was no universal photo 
grading system 
available in the 
literature. 

No 
statistically 
significance difference 
between the photos on 
debridement 
comparing pre and 
post implementation of 
SCIT. 
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Citation: 
Li, D., Matthews, C., & Zhang, F. (2017). The Characteristics of Pressure Injury Photographs from the Electronic Health Record in 
 Clinical  Settings. 

 
http://hdl.handle.net/10713/8076  

 

Level VI 

Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 

“To analyse 
and understand the 
characteristics of 
pressure injury images 
stored in the electronic 
health record” 

Cross 
sectional descriptive. 

 
Pressure 

Injury (PI) images 
were taken by wound 
ostomy care nurse in 
clinical setting during 
daily wound care 
service rounds in a 
520-bed hospital in 
western Pennsylvania. 
These photos were 
taken for daily nursing 

Sampling 
Technique: 

Random sampling 
 
Eligible: Over 

1,500 pressure injury images 
taken in clinical settings 
during daily wound care 
service by the Wound Care 
Ostomy Nurse (WCON) 
from August 2015- June 
2016.  

 

Obtaining a 
pressure injury 
photograph with a 
paper ruler to allow 
viewers to accurately 
estimate the size of the 
pressure injury and 
optimal lighting to 
reduce glare/shadows, 
but also increase 
contrast.  

 
Ruler must be 

placed in the same 

DV: Quality 
of photographs and 
ability to correctly 
recognize pressure 
injury characteristics 

 
The photographs were 
examined by an 
experienced WCON 
nurse and a nurse 
researcher for the 
specific characteristics 
of the pressure 
injuries. The WCON 

The WOCN graded all 
PI. 286 were rated 
correctly with a 
sensitivity of 84.9%, 
the sensitivity for 
light-skinned patients 
was 89.5% and 78.8% 
for dark-skinned 
patients when 
comparing grading of 
PI in person versus 
from media image. 
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documentation and 
uploaded to the 
patient’s electronic 
health record. 

 
 

Excluded: Photos 
without special ruler 
included in picture of 
pressure injury or photos 
that were blurred or did not 
contain the entire pressure 
injury in the image and 
images on deep tissue 
injuries 

 
Accepted: Random 

sample of 360 pressure 
injury photos were analyzed. 
Total 337 photographs 

 
 
 
                                        
                                             
 

plane of the pressure 
injury and the camera 
was angled as close to 
perpendicular of the 
pressure injury bed as 
possible.  

 
Distance 

between camera and 
wound varied to 
ensure wound, 
surrounding skin, and 
ruler were in the 
frame. 

 
 

and nurse’s researcher 
were trained to 
evaluate position of 
the PI in the images, 
angle at which the 
digital camera was 
oriented relative to the 
plane of the PI, clinical 
objects in the 
background, and color.  
 
The WOCN graded all 
PI in person with 24 
hours after grading 
them based on the 
digital photograph. 
Granulation tissue was 
seen in 45.7%, 
epithelial tissue seen in 
56.1%, and slough was 
seen in 35.3% of 
photographs. Eschar 
was only observed in 
19.0% of PI images.  
 

PI 
photographs from 
clinical settings taken 
by trained WCONs, 
who follow the 
NPUAP PI stage 
system, may provide a 
sufficiently accurate 
means by which to 
identify and rate PIs.  

 

Citation: 
Liu, C.-H., Lin, I.-C., Lu, J.-J., & Cai, D. (2019). A Smartphone App for Improving Clinical Photography in Emergency 
 Departments: Comparative Study. JMIR MHealth and UHealth, 7(7), e14531.  
 

 https://doi.org/10.2196/14531 

Level 

Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 

“Reduce the 
time required to record 
and upload images as 

well as reduce archival 
errors” 

Comparative 
study conducted at an 
urban, academic 
emergency department 
with approximately 
100,000 visits per year. 

The upload 
efficiency of emergency 
department patient 
photography using digital 
camera was compared to the 
smartphone photography 
application.  

The 48 
qualified nurses were 
trained to place 
measurement devices 
and how to record 
photos with properly 
identifiable body parts. 

Evaluate the 
time it took to start 
patient verification, 
record photo(s), 
upload photo(s), and 
delete photo(s). 

 

Each of the 48 nurses 
were able to complete 
wound photography 
using the digital 
camera and the 
smartphone 
application. The total 
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Eligible: 48 

qualified nurses were trained 
on the digital camera and 
smartphone application over 
a 3-month period. There 
were 96 opportunities would 
wound photography, 48 
patient photos taken using 
the digital camera and 48 
photos using the smartphone 
application 

 
Excluded: Other 

emergency department staff 
that were not properly 
trained in wound 
photography using the 
digital camera and the 
smartphone application 

The nurses were 
observed and times on 
how long it took them 
to take the photo and 
upload in the 
electronic health 
record. The observers 
were a registered nurse 
and a research 
assistant who were 
familiar with 
emergency department 
nursing, the 
requirements of 
clinical photography, 
and the execution of 
the research plan. 

 

Evaluate the 
efficacy of uploading a 
photo in the electronic 
health record when 
comparing the use of 
digital camera versus 
the smartphone 
application 

process time of the 
camera and app group 
was 96.3s (SD 19.3; 
P<.001) and 24.6s (SD 
4.7; P<.001), 
respectively. The 
photography time 
considerably differed 
between the two 
groups; however, the 
process time 
difference was small 
yet significant 
(P<.001). 

Citation: 
Nair, H. K. R. (2018). Increasing productivity with smartphone digital imagery wound measurements and analysis. Journal Of 
 Wound Care, 27(Sup9a), S12–S19. https://doi-org.proxy-hs.researchport.umd.edu/10.12968/jowc.2018.27.Sup9a.S12 

 
http://doi.org/gd7h9j 
 

Level VI 

Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 

“Determine 
productivity increase 
using digital imagery 
for better 
documentation and 
analysis” 

Case series   Sampling 
Technique: 

Random 
 
Eligible: Patients in 

the wound care unit from 
January to July 2018 

 
Excluded: Non-

blanchable erythema of 
intact skin, wounds with 
significant curvature where 

A nurse was 
assigned a specific 
patient to follow and 
took all measurements 
throughout study via 
the smartphone app. 
App training was 
completed via the 
company’s 
development team to 
ensure proficiency in 
app use and effective 

Evaluate in 
the time and cost 
savings in 
measurement and 
documentation of 
wound could be 
obtained us the 
smartphone app  

Manpower 
cost for manual wound 
measurement at 30 
minutes vs. manpower 
cost for wound 
measurement using 
app at 5 minutes. 
Based on 20 working 
days/month x 12 
months. Total savings 
= RM 133,140.76 
(USD $32,147.97). 
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the marker could not be 
placed on the same plane as 
the wound 

 
Accepted: 60 

patients; 203 
measurements/analyses 

 
 

wound 
measurement/documen
tation 
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Table 2 

Evidence Synthesis  

*Ratings based on The Johns Hopkins Nursing Evidence-Based Practice Rating Scale. 

Evidence Based Practice Question (PICO):  In the adult critical care patient admitted to the Trauma Resuscitation Unit (TRU), would implementation of the 
Haiku application for pressure injury documentation in the electronic health record when compared to manually entering wound documentation improve skin assessment 
and documentation in the first 24 hours upon admission? 

 
Level of 
Evidence 

# of 
Studies 

Summary of Findings Overall Quality* 

III 1 
The use of a smartphone application compared to a 

digital camera if efficient alternative for wound photography. 
The application assisted with reducing processing time. 

B- There was a small sample size. The methods were clearly stated. 
The data was statistically analyzed to evaluate statistically significance. The 
literature supporting this practice change had an adequate study design. 

IV 
1 
 

The use of a centralized smartphone with a secure 
platform to take and upload medical images increases 
documentation compliance. It may also improve 
communication and patient care in regards to wound.  

A- The literature supporting this practice change had sufficient 
sample sizes, well-defined methods, comprehensive literature search. The 
methods were clearly stated. Although the grading system was not validated, 
there were no clear tools for this use in the literature to be used.  

VI 4 

There were statistically significant mean changes in 
the Likert scale for the nurse’s ratings of both the ease of use 
and wound management effectiveness after the 
implementation of electronic wound documentation via 
photography. The use of pressure injury (PI) photography 
should not replace the in-person assessment done by a 
WOCN, however, the use of a PI photograph along with other 
clinical information may increase the accuracy of the 
documentation. However, the development of wound 
photography protocol may be use to increase PI 
documentation in the electronic health record. When 
comparing an in-person versus PI photograph, nurse’s 
description of a wound there was fair to moderate agreement 
on pressure injury staging. The PI photographs taken by 
trained nurses are accurate representations of the PI which 
allow for proper identification and rating of PIs. Finally, the 
use of PI photography reduced the burden of the WOCN to 
see each patient and resulted in more images/documentation 
of the PI. The use of photography is an effective method of 
wound monitoring and improved productivity of clinicians. 
This improved productivity via the use of wound photography 
led to cost savings when compared to manual documentation. 

B- Common flaws found when reviewing the literature include 
limited sample size, lack of data being statistically analyzed, and study design.  
All limitations were assessed and the generalizability of the studies may be 
limited due to the specific population studied. The literature review was 
thorough and with consistent results. Each article’s purpose supported the use 
of wound photography to enhance wound documentation and improve patient 
outcomes.   
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Appendix 
Figure 1 

Educational Module: How to Use Haiku for Pressure Injury Documentation 
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Figure 2 

 Education on haiku set up on charge nurse iPhone 
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Figure 3 

Educational board for nurses posted in staff break room  
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Figure 4 

Reminder education tools posted at each computer workstation 
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Appendix A 

Nurse Education Compliance 
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Appendix B 

Patient De-Identification 
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Appendix C 

Wound Photography for Pressure Injury Data Collection Tool 

 

 


