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Objectives: To identify how implementation strategies impact 

adoption of a patient education application by orthopaedic 

trauma providers and patients. 

 

Design: Unstructured narrative interview and retrospective 

review 

 

Setting: Four Level 1 Trauma Centers 

 

Participants: Seven researchers responsible for enrolling 

orthopaedic trauma patients 

 

Intervention: Development and implementation of a mobile 

application (app) (http://bit.ly/traumaapp) for patient 

education regarding orthopaedic trauma at three hospital sites. 

 

Main outcome measurements: Unstructured narrative 

interviews were gathered from seven investigators (attendings 

n = 3, research personnel n = 4). Standard usage statistics were 

obtained from the google play and apple app stores including 

active users, time in app, user download geographic region. 

Download ratios were calculated from investigator logs of 

approaches and success. 

 

Results: In the 39 months between January 2017 to April 

2020, there were 144 downloads by patients at the original 

center. In the three other centers added in October 2018, there 

were 404, 109, and 34 downloads over an 18-month period 

until April 2020. The mean number of downloads per center 

was 173161. Quotes from unstructured narrative interviews 

by investigators described promotional materials as 

“effective” and the app as “easy to use” with “relevant 

content.” Additionally, all investigators reported that patients 

were able to find the app easily and that a majority of patients 

had devices capable of using the app. Four investigators report 

that they believe intentional provider interaction with the 

patient and app increased the download ratio, which ranged 

from 0.7% to 9.8% of all trauma admissions at each center. 

Active champions were referenced by all investigators as 

leading to increased downloads regardless of provider level of 

the champion. All centers struggled to influence providers 

beyond the study investigators to adopt the app. All 

investigators reported poor cell reception and problems with 

internet connection in hospitals as barriers to facilitating 

patient downloads.  

 

Conclusion: This study documents the successes and 

challenges of implementing patient education app for 

orthopaedic trauma patients presenting to four Level 1 trauma 

centers in the US and UK. At our institutions, downloads were 

driven by organizational champions at each center who 

actively promoted the app to patients using standard 

promotional materials. However, organizational challenges 

and unreceptive healthcare workers remain a challenge and 

adoption was not widespread among non-participant providers 

at each institution. Ultimately, our experience identified 

iteratively improving implementation strategies and 

empowering an organizational champion who can lead 

iterations of implementation, improve relevant technology, 

and prepare the organization for app adoption as strategies 

critical to our success.  

 

Level of Evidence: IV 

Keywords: Patient education, technology, mobile application, 

app, trauma, orthopaedic, champion, iteration, multicenter 
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INTRODUCTION 

At the first postoperative visit, less than 50% of 

orthopaedic trauma patients know which bone they injured, 

less than 50% know their weight bearing status, and less than 

20% are aware of expected healing times.1 Subsequently, 

wielding widely accessible technology to improve patient 

education may be valuable in addressing postoperative 

knowledge discrepancies. Although patient education apps 

have the potential to impact patient outcomes, their use is not 

yet widespread.4-9 There are over 100,000 mobile applications 

(apps) classified as “health apps” in the Apple App Store with 

topics including arrythmia, cancer, endoscopy, smoking 

cessation, and hematology; however, most are not focused on 

patient education or written by physicians.2,3 Furthermore, the 

authors of the present study are unaware of any app specific to 

patient education for orthopaedic-trauma. 

The frequency and burden of daily interaction with 

electronic medical record systems has left physicians skeptical 

of new technology and increasingly protective of their time.17 

Concepts from both the technology acceptance model for 

physicians (TAM)18 and the multilevel model of resistance19 

suggest that successful implementation of new technology 

depends on the design of the technology, the beliefs and 

attitudes of the users, and the culture of the organization. 

While the TAM and the multilevel resistance models differ, 

there is substantive overlap in three concepts: first, the  
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Table 1: Strengths of the app and challenges to implementation of a patient education app at 4 level 1 trauma centers. 

Strengths Challenges 

• Design of app 

• Content of app 

• Access to app 

• Replication of level of downloads at new centers 

• Patient access to capable devices 

• Increased use of the app with the patient by providers 

led to increased download rate 

• Active “champions” led to increased downloads 

regardless of provider level 

• Promotional materials worked in all facilities 

• Use by non-study providers led to consistent patient 

downloads 

• Use of the app for non-research purposes did not 

require IRB approval at any site. 

• Difficulty spreading use of app to providers not 

associated with study 

• Difficulty with Wifi and cell phone signal in the 

hospital and clinic 

• Content only in English 

• Permanent display of materials requires approval of 

facility 

• Perceived division of roles between research staff and 

clinical staff may cause conflict. 

• App does not provide feedback regarding use or 

effectiveness of patient education. 

 “object” (technology) must be easy to use and designed 

to fit into the workflow; second, the “subject” (or physician) 

must be confident in not only the patient’s but also their own 

ability to use and derive benefit from the technology; and 

third, the “initial conditions” (attitudes, organizational 

structure and normative behaviors of the organization) must 

not obstruct the use of the technology. Ideally, an organization 

that is ready for change is one in which people value the 

change and believe they can carry out the change with the 

given resources.20   

To facilitate adoption of new technology, implementing 

organizational changes is described as an iterative process that 

repeats four phases: enrollment of the participants, preparation 

for implementation, trial of implementation, and reflection16. 

Effective implementation is rarely successful immediately. 

During the preparation phase, it is crucial to prepare not only 

the technology but also the stakeholders and the organization. 

The final step, reflection, is critical to promoting growth and 

evolution. Especially in medicine,  the implementation of any 

new technological protocol accrues challenges.14,15 To address 

these challenges, implementation science offers many 

frameworks to analyze the process, including three important 

concepts we will reference throughout our paper: first, that 

implementation is an iterative process; second, that resistance 

can spring from shortcomings with preparation of the 

technology, the physician, or the institution; and finally, that a 

champion, defined as a committed and enthusiastic proponent 

of change who provide the sustained and active effort 

throughout implementation, can effectively address many of 

the challenges to implementation of a new idea.21,22 

As applied to the adoption of technological changes in a 

healthcare setting, implementation is considered an iterative 

process that requires appropriately designed technology, 

receptive healthcare workers, an accommodating healthcare 

organization, and facilitation by a champion. In this study, we 

examine our experience implementing a patient education app 

for orthopaedic trauma at four Level 1 trauma centers on two 

continents and compare our experiences to those in existing 

literature. We hypothesize that strategies that were successful 

at multiple centers are generalizable to aid other organizations 

in successfully implementing a healthcare app.  

 

METHODS 

We developed an app for patient education titled “Trauma 

Recovery Services” that can be found at 

http://bit.ly/traumaapp. The app is written at the eighth grade 

reading level and contains information about common injuries, 

treatment options, recovery information, and relevant 

images.10 It also provides a link to trauma support groups as 

well as physician and clinic information.11 The app includes 

additional information about nutrition, medication, exercise, 

and rehab. Based on user feedback obtained by narrative 

survey after initial implementation, content about general 

trauma injuries common in our population was added. 

Physician biographical information from public website data 

was also added.  

The initial pilot Level 1 trauma center began using 

the app in January 2017 with the additional three centers 

joining in October 2018. The implementation phase of app use 

at each trauma center began with a researcher meeting with 

clinic staff including physicians, nurses, and residents to 

facilitate awareness of the app as a resource. Posters detailing 

the app were hung and flyers were given out on the 

orthopaedic floor and in orthopaedic trauma clinic (Figure 2). 

Each center had one or more champions to lead 

implementation. Champions included pre-medical and medical 

students, resident physicians, nurse practitioners, and 

attending physicians.  

De-identified data was collected from the app 

including downloads, download location (region), frequently

http://bit.ly/traumaapp
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Figure 1: Examples of content from the Trauma Recovery Services app 

used features, overall usage volume per day, and time 

spent in app. Patients were offered a brief survey regarding 

their experience with the app approximately 24 hours after 

exposure. Age, relationship to patient, functionality, and 

desired improvements were gathered from the survey. Ratio of 

views to downloads and overall usage was collected from the 

app retailer. Unstructured narrative interviews with seven 

individuals (four coordinators and three physicians) who 

participated in implementing use of the application at each 

center. Narrative reports of answers to questions concerning 

strengths and weaknesses of the app, the number and position 

of people promoting the app, strategies used, and time 

dedicated to the app were collected and assessed. Information 

on promotional materials use and objections encountered from 

patients, healthcare workers, and the organization was also 

assessed. This information was combined with usage statistics 

from Google Play and Apple App Store to determine 

successful strategies for adoption of the app.  

 

RESULTS 

From January 3rd, 2017 through April 6th, 2020 the app 

was downloaded 1,122 times from Google Play and Apple 

App stores. This period represents two iterations of 

implementation: the pilot trial and the multicenter 

implementation. The mean number of downloads per center 

was 173161. During the pilot phase from January 2017 to 

April 2020, there were 144 downloads from the original 

institution. During the trial for three centers from October  

2018 to April 2020, there were 404, 109, and 34 

downloads at each center. Overall, 62% of downloads 

(n=691/1,122) occurred in the metro areas of the study centers. 

Comparison with annual trauma admissions at each center 

shows that only 0.7% to 9.8% (mean 3.4 4.3%) of trauma 

patients used the app (p=0.007.  

From our assessment of narrative feedback, all 

investigators (100%, n=7/7) reported overall favorable 

impressions of the app regarding its content and ease of use. 

All expressed that they believed that patients could use the app 

and would benefit from it.  

The same promotional materials were given out at all 

facilities. Two facilities allowed promotional material to be 

placed in patient rooms permanently. All respondents noted 

that a majority of patients had devices capable of using the 

app. Most centers (75%, n=3/4) had difficulties with WiFi or 

cell phone reception that interfered with patients’ ability to 

download and use the app within hospital facilities. In one 

center, app use was limited by language availability as over a 

third of the patient population primarily spoke Spanish and the 

app was only available in English language at the time. The 

rate of app downloads in patients who were only given a flyer 

for the app was estimated at 1 in 20. In contrast, 1 in 5 patients 

who were personally shown the app on a device by a provider 

or researcher proceeded to download the app. Resistance to 

the app was encountered by all investigators (100%, n=7/7). 

Resistance was predominantly passive with the most 

prominent issue reported to be the lack of adoption of the app 

by other providers at the center despite repeated messaging 

about the availability of the app and its proposed benefit in 

delivering educational content (100%, n=7/7). Active 

resistance was also encountered by a nurse manager at one 

center who objected to research staff involvement in patient 

education. The majority of investigators (86%, n=6/7) were 

surprised by the difficulty they encountered in expanding app 

use to other healthcare providers beyond initial participants in 

this study. One center reported success in converting a team of 

orthopaedic nurse practitioners into regular users of the app. 

The success of the champion in encouraging patient 

downloads was not dependent on the level of the provider with 

one of the two most successful centers having a nurse  
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Figure 2: Promotional materials used by all app teams.  

Poster version and Handout below 

practitioner as the champion and the other having an attending 

physician. The center with medical student champion 

surpassed the highest performing centers while the medical 

student was present with 30 downloads in a month, but then 

regressed to near zero downloads per month without the 

presence of this champion. 

DISCUSSION 

In this paper, we examine the pilot trial and initial 

multicenter implementation of an orthopaedic trauma patient 

education app which resulted in over 1,000 downloads.24 

There are few studies to show the impact of apps on patient 

education25 and most published interventions with patient 

education apps have less than 200 downloads.26 27 28 29 30 

However, the app use at each center ranged from under 1% of 

all trauma admissions to nearly 10% of trauma admissions, 

leaving significant room for progress in reaching a greater 

portion of patients. To our knowledge, this is the only 

published series of an app for orthopaedic trauma patient 

education. Despite the overall success of this project, results at 

each institution varied widely. We hope that combining our 

lessons learned with literature to frame them can help others 

have greater success implementing technology to improve 

patient education and we suggest taking an iterative approach 

to review what is working and reproduce it, empowering a 

champion who believes in the technology to lead its adoption, 

and working slowly to overcoming institutional objections 

while recognizing change will take time. 

The first lesson we have taken from our experience is the 

importance of an iterative approach to the development and 

implementation of healthcare related technology. During the 

pilot trial and initial implementation phases, smaller iterations 

helped the project to be successful; for example, we sought 

constant feedback to develop and revise content that 

encouraged us to develop content about related non-

orthopaedic injuries and to lower the reading complexity to 

Figure 3: Promotional materials used by all app teams.  Poster 

version and Handout below 
below an eighth-grade level, improving the overall 

content and layout. Additionally, successful centers shared 

techniques such as involving nurse practitioners and medical 

students.  These techniques were later applied at other centers 

to increase app downloads. An additional benefit of the 

process of discussion, feedback, and revision was that it 

empowered additional stakeholders to buy in to the concept. 

Another lesson from our experience is that resistance can 

come from multiple levels. While there will always be 

resistance when implementing change in medicine, 

particularly when that change involves technology, various 

challenges can be anticipated and addressed regarding the app, 

hospital personnel, operational flows, and other conditions in 

the hospital and clinic. One of the major challenges was 

resistance encountered from other physicians introduced to the 

app at research sites through individual meetings with research 

personnel. While physicians frequently expressed that they 

appreciated the concept, their main concerns focused on 

efficiency and they endorsed concern that the app would take 

too much time, that the clinic staff would not assist them in 

using or promoting the use of the app, and that their patients 

would not use or benefit from the app. Physicians also 

expressed concern regarding the lack of feedback capabilities 

through the app. The authors’ main approach to addressing 

concerns was to attempt improvement of the app. For 

example, creating the resources that explained Intensive Care 

Unit (ICU) care and non-orthopaedic injuries led more 

providers to use the app, because it was useful for broader 

range educational needs.  

Initial conditions within the hospital must also be 

analyzed as sources of resistance that can take time to 

change.33 One example includes objections by office staff. At 

the highest performing center, office staff who believed the 

app was useful to patients used the app with patients as part of 

the clinic routine. In other centers, research staff were blocked 
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from clinics, posters were not allowed to be hung, and there 

was no public WiFi available to download the app.  

Countering these objections by fostering a team-based 

approach including staff from medical assistants to hospital 

administration is critical to overcoming adverse initial 

conditions in hospitals. However, team-based approaches 

require substantial investment to foster.34 While most initial 

operational barriers did not change during the study, approval 

for posters was obtained, and clinical staff initially unwilling 

to pilot the app were engaged though consistent 

communication. The recent need for a rapid transition to 

telemedicine during the COVID-19 pandemic provides an 

opportunity to integrate the use of a patient education app into 

these encounters.35 Although the pandemic occurred after the 

study period, electronic patient education resources have the 

flexibility to be shared without in person visits. 

One of the keys to overcoming resistance and eliciting 

feedback was to have a champion at each center.36 The level of 

success of the champion was not dependent on their seniority. 

The champion for one of the most successful centers was a 

pre-medical student who was able to work with patients and to 

influence clinical staff at multiple levels. This eventually led 

to the integration of the app into clinic protocols. In the least 

successful center, a champion was recruited and had 

immediate success that regressed immediately after they left. 

Institutional conditions that facilitate use, positive normative 

beliefs, and habit formation are the strongest predictors for 

successful adoption of health technology by orthopaedic 

providers.37 Champions were vital to influence these 

characteristics in addition to actively participating in patient 

education. 

Successful implementation shared common features at 

each center including having a champion, prioritizing patient 

interaction, and overcoming initial resistance; however, there 

were benefits to individual centers’ different approaches. 

Randomized trials of implementation strategies demonstrate 

that a variety of tactics are successful if they are thoughtful 

and applicable to the organization.38 Improving content, 

engaging nurses and other practitioners, and empowering 

students to serve as champions were variations recognized as 

successful strategies at a particular institution before adoption 

by other centers. For any orthopaedic trauma center or surgeon 

who would like to use the Trauma Recovery Services app with 

their patients, we recommend engaging the providers who care 

for patients in clinic and on the floors, which are nurse 

practitioners at our institution. We also recommend engaging 

medical students to act as champions who can use the app with 

patients given our success with this strategy. We believe that 

both the strategies suggested for success and the challenges 

would be the same for anyone looking to develop a patient 

education app for another subset of patients.  

 Limitations are presented in Table 1. Key weaknesses 

include a lack of multilingual content, the lack of feedback to 

in the app, and lack of data on the clinical impact of the app. 

In addition, the experience at these four level 1 trauma centers 

ranged widely and may not represent the full range of 

technical and administrative challenges faced at other 

institutions. 

CONCLUSION 

This study documents the successes and challenges of 

implementing patient education app for orthopaedic trauma 

patients presenting to four Level 1 trauma centers in the US 

and UK. At our institutions, downloads were driven by 

organizational champions at each center who actively 

promoted the app to patients using standard promotional 

materials. However, organizational challenges and unreceptive 

healthcare workers remain a challenge and adoption was not 

widespread among non-participant providers at each 

institution. Ultimately, our experience identified iteratively 

improving implementation strategies and empowering an 

organizational champion who can lead iterations of 

implementation, improve relevant technology, and prepare the 

organization for app adoption as strategies critical to our 

success. 
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