
BASIC RESEARCH

Smartphone Apps for Orthopaedic Surgeons

Orrin I. Franko MD

Received: 20 December 2010 / Accepted: 12 April 2011 / Published online: 6 May 2011

� The Association of Bone and Joint Surgeons1 2011

Abstract

Background The use of smartphones and their associated

applications (apps) provides new opportunities for physi-

cians, and specifically orthopaedic surgeons, to integrate

technology into clinical practice.

Purpose The purpose of this study was twofold: to review

all apps specifically created for orthopaedic surgeons and

to survey orthopaedic residents and surgeons in the United

States to characterize the need for novel apps.

Methods The five most popular smartphone app stores

were searched for orthopaedic-related apps: Blackberry,

iPhone, Android, Palm, and Windows. An Internet survey

was sent to ACGME-accredited orthopaedic surgery

departments to assess the level of smartphone use, app use,

and desire for orthopaedic-related apps.

Results The database search revealed that iPhone and

Android platforms had apps specifically created for

orthopaedic surgery with a total of 61 and 13 apps,

respectively. Among the apps reviewed, only one had

greater than 100 reviews (mean, 27), and the majority of

apps had very few reviews, including AAOS Now and AO

Surgery Reference, apps published by the American

Academy of Orthopaedic Surgeons and AO Foundation,

respectively. The national survey revealed that 84% of

respondents (n = 476) have a smartphone, the majority

(55%) have an iPhone, and that 53% of people with

smartphones already use apps in clinical practice. Ninety-

six percent of respondents who use apps reported they

would like more orthopaedic apps and would pay an

average of nearly $30 for useful apps. The four most

requested categories of apps were textbook/reference,

techniques/guides, OITE/board review, and billing/coding.

Conclusion The use of smartphones and apps is prevalent

among orthopaedic care providers in academic centers.

However, few highly ranked apps specifically related to

orthopaedic surgery are available, and the types of apps

available do not appear to be the categories most desired by

residents and surgeons.

Introduction

The use of mobile phones to assist the practice of ortho-

paedic surgery has been examined, but the development of

smartphones has created new opportunities to integrate

mobile technology into daily clinical practice [2, 6, 9]. A

smartphone is a cellular telephone with an integrated

computer that is capable of performing a broad array of

tasks, including running various downloadable applications

(apps) that typically are not associated with a cellular

phone. Although smartphones existed as early as 1992, it

was not until the development of the Palm and Blackberry

in 2001 and 2002, respectively, that consumers began to

use mobile devices capable of wireless information ser-

vices and web browsing [11]. Release of the iPhone in

2007 included features not found on previous devices and

led the way for developers to create a library of apps

available to consumers.

A smartphone is defined by its manufacturer or operat-

ing system (OS), and the current leading systems run
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Blackberry, iPhone, and Android platforms. As of July

2010, the distribution of smartphone operating system

market share in the United States for Blackberry, iPhone,

and Android were 39%, 24%, and 17%, respectively [7].

Most currently available smartphones incorporate a touch-

screen display, wireless internet capability, audio and video

media storage and playback functions, and the ability to

download and install custom apps in a device small enough

to fit in a pocket. Owing to their portability, ability to

update, speed, and simplicity, smartphone apps are an ideal

tool for quick reference or when accessing a desktop

computer would not be feasible. As a result, smartphones

can serve as a quick reference tool for medical students,

residents, fellows, and surgeons. As of September 2010,

Apple’s online digital ‘‘App Store’’ proclaimed to have

more than 200,000 apps ‘‘to make the iPhone even better’’

[1]. In the Apple app store, medical apps have been one of

the fastest growing categories of programs and include

various programs designed specifically for orthopaedic

surgeons [11, 16]. More importantly, smartphone app

stores provide the ability for surgeons and professional

software developers to create novel tools to assist surgeons

in practice and education.

Despite the widespread prevalence of smartphones and

apps available for general utilities, and even specifically for

physicians, few apps are designed for orthopaedic surgeons

[8]. Ways in which technology can be successfully inte-

grated into an orthopaedic practice have been described [2,

3, 12, 15], and the literature suggests that other medical

specialties have embraced the use of smartphones and

mobile apps [5, 11]. However, no study to date has spe-

cifically evaluated the use of smartphone apps in

orthopaedic surgery or evaluated the specific desires and

smartphone functions that cater to orthopaedic surgeons for

use in clinical practice.

The purposes were (1) to review all smartphone apps

available for the five most popular operating systems

(Blackberry, iPhone, Android, Palm, and Windows) and

(2) survey orthopaedic surgeons, fellows, and residents to

determine the types of apps that would be most useful to

practicing orthopaedic clinicians.

Materials and Methods

Smartphone apps specifically targeted to orthopaedic sur-

geons were identified twice, first in August 2010 and again

in April 2011, to allow for comparison. Each of the five

current popular smartphone operating systems has a

respective app store to browse and download supplemental

programs for use on the devices. Each app store was que-

ried with a combination of the following terms:

orthop(a)edic(s), ortho, surgery, musculoskeletal, bones,

and fracture. Typically, the app store includes a brief

summary of the app (provided by the developer), posts

reviews from individuals who have purchased the app, and

lists the cost of the app. A complete list was generated for

each phone OS, and the summary of each app was

reviewed. Information was recorded for each app including

ratings, number of ratings, publisher information, catego-

rization of app type, and cost. Data were grouped and

summarized for clarity.

A survey of ACGME-accredited orthopaedic training

programs was conducted through an online survey dis-

tributed via email in August 2010. Contact information for

all current orthopaedic training programs was obtained via

the ACGME website and an email was distributed to all

program coordinators and directors requesting their par-

ticipation (total of 311 emails sent). IRB approval was

obtained for the study design, and a brief explanation

regarding the purpose of the survey was provided to par-

ticipants in the email. Participants could review the survey

before submitting, and submitting results constituted con-

sent to participate in the study. The email requested that the

survey information be forwarded to all residents, fellows,

and attending surgeons in each department. Two additional

reminder emails subsequently were sent to increase the

survey response rate.

The design of the survey emphasized brevity to increase

response rates and was designed in accordance with pre-

viously published recommendations [14]. The survey

consisted of nine questions and required approximately 1 to

2 minutes to complete (Appendix 1). In addition, the sur-

vey could be completed directly from the email request or

via a provided hyperlink to an internet web form. A field

was left for additional comments from respondents.

Responses were summarized and evaluated. A total of 476

complete responses were obtained. Limited demographic

data were collected to minimize the length of the survey

and increase the response rate.

Results were tabulated using Excel 2007 (Microsoft,

Redmond, WA, USA), and data are presented as means

where appropriate. Because of the descriptive nature of this

study, no comparisons were made between results.

Results

A query of the iPhone app store yielded a total of 61 apps

that met the criteria listed above, and review of the Android

app store yielded 13 relevant apps, eight of which were

duplicates of apps available for the iPhone. Review of the

Blackberry, Palm, and Windows Mobile app stores yielded

no relevant apps. Among the list of iPhone apps surveyed,

37 (60%) had been released or updated in the previous

6 months, and six had been updated/released in the prior
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2 weeks. However, only 30 apps had greater than five

reviews (49%), and only 17 (28%) had greater than 10

reviews. The apps with greater than 10 reviews were fur-

ther analyzed, and a comparison was performed between

their rankings in April 2011 versus August 2010 (Table 1).

Of the top 10 apps ranked by popularity in August 2010,

eight remained in the top 10 list 8 months later in April

2011. With the exception of one app that had 733 ratings

(iOrtho), the next most numerous rated app had only

90 ratings (SpineDecide). For the 61 apps, there were only

37 unique developers creating apps specifically targeting

orthopaedic surgeons. The average cost for all apps was

$12.85, but after excluding the 11 free apps, the average

cost for paid apps was $22.39 (range, $0.99–99.99). Of all

apps, 32 (52%) were clinically oriented, 16 (26%) were

educationally oriented, seven (11%) were focused on

industry/news, and six (10%) were designed for patients.

Further categorization revealed 11 technique guides; nine

reference apps; seven industry/news apps; six flashcard

apps; five designed for patient information; four each

focused on billing, clinical assessment, clinical examina-

tion, contact information, and radiology; two textbooks;

and one app designed for patient record keeping.

The distributions of iPhone, BlackBerry, and Android

operating systems among the 476 survey respondents with

a smartphone were 55%, 22%, and 15%, respectively

(Fig. 1). Eighty-four percent of respondents had smart-

phones, 53% with smartphones used apps in their clinical

practice, and 96% of respondents who used apps would like

to see more orthopaedic-related apps (Table 2). Respon-

dents also answered questions regarding the types of apps

they currently use in their clinical practice. The most

common response, with 133 unique mentions (62%), was

Epocrates. The next most popular apps included coding/

billing apps (21 mentions), Medscape (13 mentions),

Netter’s (10 mentions), and AAOS Now (seven mentions).

When asked what type of apps respondents would be most

Table 1. Orthopaedic apps with more than 10 ratings from the Apple app store

Name/category Price Release date Rating Rank (4/11) Rank (8/10)

AAOS Now*/News free 3/7/2010 4 10 11

AO Surgery Reference/Clinical (technique guide) free 2/23/2011 4 15 –

CORE – Clinical Orthopedic Exam*/Clinical (exam) $39.99 12/16/2010 4.5 7 5

iOrtho*/Clinical (exam) free 9/3/2010 1.5 1 1

iSpineCare/Education (patient) $59.99 12/21/2010 4 11 13

KneeDecide MD/Patient Oriented $4.99 2/8/2011 4.5 16 –

Mobile Coder Foot & Ankle/Clinical (billing) free 3/9/2011 3 12 –

Mobile Coder Orthopedics/Clinical (billing) free 3/14/2011 2.5 5 7

Mobile OMT Upper Extremity/Clinical (technique) 29.99 1/10/2011 5 13 –

OrthoAnatomy – Brancel*/Clinical (reference) $2.99 2/8/2011 3 14 15

OrthoFind/Patient Oriented free 11/29/2010 2.5 9 8

Orthopedics Hyperguide/Educational (reference) free 1/4/2011 2.5 3 3

Scoligauge/Clinical (exam) $0.99 3/7/2011 3 4 2

ShoulderDecide MD/Patient Oriented $4.99 2/9/2011 5 17 –

SLIC/Clinical (reference) free 1/29/2010 2.5 8 6

Smith & Nephew Mobile/Industry/News free 12/19/2010 3 6 4

SpineDecide/Education (patient) $4.99 3/2/2011 3.5 2 –

(4/11) reflects popularity ranking in April 2011 and (8/10) reflects ranking in August 2010. Dashes indicate that the app was not available in

August 2010. Mean ratings are shown based on a 1–5 scale (1 = low, 5 = high). An asterisk (*) indicates apps that are also available for the

Android platform.

Fig. 1 The distribution of smartphone platforms among respondents

with a smartphone is shown.
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interested in using, the top three rankings included

textbook/reference, techniques/guides, and OITE/board

review. Only 34 of the 401 respondents (8%) with smart-

phones were aware of the AAOS Now app, and of them, 19

(56%) had installed the app. Finally, respondents were

asked how much they would be willing to pay for an app

that saves 5 to 10 minutes per day or 30 minutes per week.

The average prices were $24.70 and $43.98 for trainees

(residents/fellows) and attending surgeons (all levels),

respectively, and distribution ranges were calculated

(Fig. 2). Forty respondents shared various comments

before submitting the survey. The majority of comments

emphasized the need for more/better orthopaedic-related

apps, with specific requests for textbooks, references, board

review materials, and billing/coding functions.

Discussion

During the last 5 years, smartphones and their associated

apps have revolutionized the way we access information.

Yet, despite the widespread prevalence of smartphones and

apps available for general utilities, and specifically for

physicians, few apps are designed for orthopaedic

surgeons. This study is the first to summarize the apps

currently available for orthopaedic caregivers and correlate

those findings with the desires of orthopaedic residents and

surgeons.

This study has some limitations. First, the reliance on

using the online app stores for various smartphone plat-

forms is not ideal. Because no independent or objective

rating tools are available, the Apple and Android app stores

that were required to collect information include subjective

responses and are inherently moving targets. By the time of

publication, the number of available apps, and their ratings

and rankings, will change. For this reason, a comparison of

results spaced 8 months apart was performed in an attempt

to reduce the effect of changes with time. However, the

purpose of this report is meant to highlight salient features

regarding the prevalence of orthopaedic-related apps and

their use, and these data can help guide surgeons and

developers. Second, I relied on a voluntarily-distributed

and nonvalidated brief survey of ACGME-accredited

orthopaedic programs. The number of individuals who

ultimately received the survey via email was not recorded

and was likely influenced by the bias of the program

director or coordinator who originally received the request.

From this sample, the 476 unique responses may not be

representative of the 20,000 orthopaedic surgeons in North

America. Nevertheless, results of this survey are consis-

tent with a published estimate of the prevalence of

smartphones [7]. Third, the survey was conducted at

ACGME-accredited programs resulting in a bias toward

academic centers, trainees (residents/fellows), and younger

surgeons. Despite the limitations of this ‘‘snapshot’’ survey

technique, the use of smartphones and apps in clinical

practice is only likely to increase, and the current perspec-

tive of residents and fellows or ‘‘early-adopters’’ may be

more informative than nationally representative data in the

context of future potential for smartphone utility in practice.

The findings from part one of the study are consistent

with the rapid expansion of smartphone apps, and specifi-

cally iPhone apps. Consistent with general trends,

Table 2. Summary of survey responses

Type of practitioner Number of

responses

Number with

a smartphone

Number using apps Desire for more

apps

Price willing

to pay?

Resident 319 273 (86%) 162 (59%) 156 (96%) $24.93

Fellow 12 9 (75%) 4 (44%) 4 (100%) $19.99

Attending

\ 5 years 24 21 (88%) 10 (48%) 10 (100%) $14.72

5–15 years 44 40 (91%) 14 (35%) 13 (93%) $32.57

[ 15 years 68 51 (75%) 22 (43%) 20 (91%) $67.15

Other 9 7 (78%) 2 (29%) 2 (100%) $30.20

Total 476 401 (84%) 214 (53%) 205 (96%) $29.87

Fig. 2 The price survey is shown for amounts that respondents are

willing to pay for a useful smartphone app. The utility of the app was

defined by saving 5 to 10 minutes per day or 30 minutes per week.
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smartphone platforms other than the iPhone trail far behind

in offering apps for orthopaedic surgeons. However, even

among the apps available in the iPhone app store, 72% had

less than 10 votes each, suggesting a low number of

downloads by users. Even AAOS Now and AO Surgery

Reference, apps created by the American Academy of

Orthopaedic Surgeons and the AO Foundation, respec-

tively, had relatively few ratings (ranked #10 and #15,

respectively; Table 1).

The survey results (part two) revealed that 84% of

orthopaedic students and caregivers currently use a

smartphone, and that 53% of them use apps in their clinical

practice. This was higher than the approximately 29% of

adult cell phone users who reportedly use apps on their

phone [13]. Regarding the distribution of smartphone

operating systems in the United States, a report from July

2010 stated that the Blackberry, iPhone, and Android have

39%, 24%, and 17% of the market share, respectively [7].

Of the orthopaedic caregivers who use apps, a nearly

unanimous 96% would like to see more apps available to

orthopaedic surgeons and are willing to pay an average of

nearly $30 for an app that saves 5 to 10 minutes a day or

30 minutes per week. This pricing is consistent with the

average cost of $22.39 for paid apps. The most desired

categories of apps by practitioners were textbook/

reference, techniques/guides, OITE/board review, and

billing/coding, which were different from the most pre-

valent types of available apps: technique guides, reference,

and industry/news. An overwhelming number of respon-

dents specifically mentioned Epocrates as their most useful

app, a free drug reference tool, and Medscape, a drug and

procedure reference, as their second most useful app [11,

16]. The fact that Epocrates and Medscape are clinical

reference tools available elsewhere online emphasizes the

fact that the utility of smartphone apps does not necessarily

rest in novelty, but rather in accessibility and portability.

Consistent with other results, these programs also are the

top two ranked apps on a medical app ranking website run

by physicians and medical students [10].

The idea of using smartphone apps in clinical practice

is not without concern. Currently, there is no way to

regulate the content or validity of information in pub-

lished programs, a challenge faced by other forms of

emerging technology [4, 15]. Rather, consumers either

must independently verify the information provided or

must trust the name of the app publisher. Because the

visual display of phones is limited by size, computers are

unlikely to be replaced by smartphones; however, custom

apps designed for specific functions are a unique attribute

and their prevalence and use in clinical practice are likely

to increase.

The use of smartphone apps is prevalent among the

orthopaedic residents, fellows, and attending surgeons

surveyed, and most with smartphones use apps in their

medical practice. However, there is a paucity of highly

ranked apps available for orthopaedic caregivers, despite a

strong need and desire. Data from this study may help

orthopaedic surgeons identify more useful apps in their

clinical practice and advise developers to create more

relevant, useful, and high-quality apps.
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