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Abstract
Short term medical/surgical missions (STMMs) are a common approach to address the limited access to surgical and 
anesthesia care in much of the under-resourced world. Documentation on surgical missions offers both a challenge and 
an opportunity to improve quality and safety of care provided. We describe a novel open-source electronic health record 
(EHR) software that addresses many of the limitations and safety concerns that currently exist in EHRs used for STMMs. It 
is usable in austere environments without internet access and is flexible to meet the needs of various types of projects. 
It contains unique safety features for patient identification with QR bar codes and clearly defined mechanisms for follow 
up and limitations of duplications of care. Documentation focuses specifically on surgical and perioperative care for short 
term surgical missions as opposed to medical missions. The software is smart phone-based without the requirement of 
tablets or laptop computers intended for use at point of care, but maintains the ability to complete post-mission quality 
and outcomes analysis through exporting data to spreadsheets. The scope of this software is focused specifically for 
surgical missions, but the open-source and collaborative nature allow for flexibility in specific requirements and details 
for different types of missions. This open source EHR software has unique accessibility and safety considerations, and 
facilitates both in-mission surgical care, ongoing follow up, and post hoc mission analysis.
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1 Introduction

Considerable effort and funding are put into short term medical and surgical missions (STMMs) to help address the 
limited access to surgical and anesthesia care in low- and middle-income countries (LMICs), however most STMMs 
have no objective means of measuring performance, impact, or sustainability [1, 2]. Collaboration and sharing of 
data from individual surgical missions is limited, and seriously limits the ability to assess or improve quality of surgi-
cal care provided on a larger scale [3]. Solutions such as utilization of Electronic Health Records (EHRs) have been 
suggested for improving safety, record keeping and limiting duplication of care, facilitating follow-up, and assessing 
interventions on STMMs [4, 5]. However, the use of EHRs in STMMs is often overlooked and rarely published for peer 
review or discussion [6].

A 2017 review of EHRs specifically for use on STMMs in LMICs found two publications, the first about the utilization 
of an iPhone application, iChart, in the disaster response to the Haiti earthquake in 2012, and the second from 2004 
about the utilization of a Personal Digital Assistant handheld device and computer based EHR for ambulatory care 
of patients in a clinic in Kenya [6–8]. A supplemental investigation was completed summarizing the available EHRs 
in a table regarding their scope, ownership, infrastructure, cost, and other details [8]. Only a few of the reviewed 
EHRs are currently available and operational (Open MRS, Notesfirst, fEMR, Vitro). These EHRs largely follow the same 
patterns with some variation; most focus on care provided in a medical clinic-style of practice, with a traditional 
EHR combined with clinical support tools based off best practices for EHRs in high-income countries [9]. In terms 
of accessibility, some EHRs are open source and free, while others are proprietary and carry fees limiting ability to 
adequately evaluate and understand the entire landscape of available EHRs [10]. Content of EHRs for STMMs are often 
designed following a combination of the preferences or needs of individual projects, giving significant opportunity 
for improvements and collaboration with recently developed validation tools [11].

The needs for documentation on a surgical mission are different than the needs for a medical mission. Surveys 
have shown that surgeons believe EHRs allow for improved quality of care and improved productivity when docu-
mentation was user-friendly and the responsibility of record-keeping was shared across role groups [12, 13]. Some 
organizations providing surgical care in LMICs have implemented EHRs at point-of-care, such as Operation Smile 
using a laptop and tablet-based EHR, but it is still common to have some combination of paper charts and generic 
electronic database usage for surgical missions [11].

Our intention is to improve safety and quality of care on Short Term Surgical Missions through the use of an open-
source her with unique safety tools, designed for surgical missions, with clear mechanisms for facilitating follow-up 
care and outcomes, utilizing technology commonly available to anyone with a mobile device with periodic access 
to the internet. With this context in mind, we offer up our program for description of EHR specifically for short term 
surgical missions: eMission.

2  Methods

eMission is a web-based open-source electronic health record and database record keeper. The program and data 
are loaded during initial access to the website when internet is available. From that point forward, content can be 
accessed and added with or without internet connection. When the network is available, it is periodically queried to 
refresh code and synchronize the changes to content on a central encrypted database. The source code is free and 
open to the public and meets Progressive Web Applications ‘PWA’ criteria. eMission is platform-agnostic (e.g. iPhone, 
Android, tablet, laptop), requiring only a web browser.

On the web-application, patients identified with a picture, name, or date of birth (DOB). A print-out is formed for 
each patient that includes their picture, name, DOB, and a QR barcode (Fig. 1). Bar code scanning with any smart 
phone’s camera will bring up the chart of the patient including pictures and past records.

Information on each patient is split between sections navigated on a home-screen accessed via demographic 
search or QR code scanning. The first is “Demographics” such as photographs, name, DOB, contact info, and local 
contact. Next is “Medical History” including diagnoses, sex, weight, height, allergies, American Society of Anesthe-
siology (ASA) Physical status, medications, past medical history, and other details relevant to surgical care. Follow-
ing this is the “Notes” section. This contains the longitudinal information on patients, including initial evaluations, 
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operation notes, medications prescribed, referrals, post-operative instructions, and follow up visits, all with the 
ability to add new notes and pictures (Fig. 2).

A separate section entitled “Operations” is available that shows all scheduled and completed operations/proce-
dures. Information regarding the patient, surgeon, procedure, date and timing, and the equipment used is available 
in this section as well as in the search bar available at the top of the website. In this section, specific details on the 
operation are included such as operative time, operative note, anesthesia type provided, medications prescribed, 
post-operative follow up and referral plans.

Where supported by phones, voice-to-text is available, as well as pictures capture and upload. The web applica-
tion also allows for post-hoc analysis and data archiving without manually searching through individual charts via 
export in universal spreadsheet file format.

Follow-up notes and images as well as referrals can be uploaded by local physicians & clinicians with access to 
a smart phone or web-browser, these notes can be viewed remotely and are included in the medical record for 
future missions or follow-up.

Fig. 1  Identification*

Fig. 2  Home Page*. *Picture 
is one of the authors of this 
paper, the supplied details are 
fictitious)
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2.1  Economic costs

The software is free and open-source for anyone to use (although access has to be granted to see patient information), 
and the costs associated are mainly related to server costs and mission specific modifications.

2.2  Privacy considerations

While the system is aimed at ease of use in poorly connected environments, there are moderate safeguards on data. 
Data is encrypted and has secure transmission, authentication, and storage. Data is certainly safer in this context than 
on loose-leaf papers or paper charts held by individuals (the norm for most surgical missions). However, some risk for 
data loss or breach of privacy does exist and further security enhancements are being explored such as two-factor or 
biometric authorization for access to data or other database storage solutions.

2.3  Data availability statement

No datasets were generated or analyzed during the current study.

3  Discussion

Utilization of electronic health records at point-of-care on STMMs has had slow uptake, and significant obstacles exist 
for their broad implementation, but the promises of improved quality and safety make it a worthy endeavor [10, 11]. 
Current available open-source electronic health records for short term medical missions have limitations in their safety 
features at point-of-care, their relevance to surgical missions versus medical missions, facilitation of post-op/follow-up 
care, and ability to perform post-mission analysis and data interpretation. Born out of a desire to improve the safety 
and quality of care that is delivered on Short Term Surgical Medical Missions while keeping simplicity at the center of its 
implementation, we offer up our experience with such a program on STMMs: eMission.

This program is an open-source database and record keeping program that seeks to address the need for clear com-
munication and collaboration between providers, a way to keep track of patients, cases, and equipment, and a way to 
keep a visual record of injuries and documentation of follow-ups. This program has been tested and utilized successfully 
for various STMMs including surgical burn and reconstructive missions for children in Ukraine, Peru, and Colombia.

Patient identification is a significant concern in providing care for patients that speak a different language or have vary-
ing levels of literacy. This concern can be simply addressed with printed cards containing basic demographic information 
and scannable QR Bar code that can be physically carried by patients; this method has a built-in safety mechanism that 
allows for multiple identifiers (picture, DOB, QR Bar code scan, name) that help minimize risk of errors in the setting of 
any language/literacy barriers. This also allows for easy access to records and prior documentation at point-of-care. Past 
medical history, allergies, and prior surgical history including images and prior follow-up can be accessed on a mobile 
device in real time in the Operating Room (OR) or wherever care is being provided.

Thought was given to how to make meaningful use of the EHR relevant to surgical missions. Simplicity is of utmost 
important when supporting clinicians carrying out surgical care in austere locations. Organizing patient information 
between basic sections and navigating by simple buttons on a home-screen allows for clinicians to start using the 
software with minimal to no training. Quick and reliable access to necessary patient information in real-time without 
concern of the reliability of internet access is crucial. Patients should be found easily, documentation should be simple 
with a combination of text and check boxes, voice-to-text utilization when available on mobile-device, and the ability to 
upload photos and attachments with a single click for efficiency allows for streamlined documentation. Mobile phone 
based design allows for real time point of care use in pre-op, in the OR, and on follow-up.

Facilitating follow-up with text fields dedicated specifically for follow-up instructions, and easy collaboration with 
local physicians having access to records and the ability upload images and notes helps to improve patient care and limit 
unnecessary investigations or duplication of work. While many STMMs rely on paper charts located in a single location 
with limited capability to share this information with multiple clinicians across multiple sites, an electronic health record 
allows for centralized and easily accessible information to be shared among stakeholders. Documenting interventions 
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and follow ups clearly serves as a precursor to allowing for quality assessments or post-hoc mission analysis without 
increasing clinician workload. Exporting of data to spreadsheets and/or databases allows for the facilitation of outcomes 
analysis and potentially publication on the care provided on these surgical missions.

Anticipated difficulties with implementing eMission in STTMs are mostly focused on familiarity with the software 
and the timing required to learn a new program. It is our hope that the simple text and image based and mobile-phone 
appropriate design allow for ease of use and learning of program with minimal training required. The source code is avail-
able to all and it is our hope that others will review the design and offer unique solutions and ideas on how to improve 
the program to better support the mission.

The goals with the eMission program were simple, we wanted a program that is smartphone/mobile based for specifi-
cally perioperative use in austere environments, a program that has computer-based data storage for ease of entry and 
post-hoc analysis at later dates, open source for collaboration and flexibility to meet the needs of a variety of projects, 
and that it would be designed utilizing a user friendly interface and patient safety features such as bar codes/QR codes 
for patient identification and record finding at point-of-care. Our hope for the future of STMMs is that a communal focus 
on quality and safety interventions will allow us to provide better care for our patients.

Acknowledgements Not applicable. All included as authors.

Author contributions PA contributed all of the source code, website design, and is an author of this manuscript. CB contributed as an author 
of this manuscript. GF contributed to the design and implementation of the software, and is also an author of this manuscript.

Funding No funding was obtained for the completion of this project, no compensation was offered for involvement in this project.

Data availability All of the source code for the program is open access and readily available.

Declarations 

Ethics approval and consent to participate No patient data or information was used for the creation of this manuscript.

Consent for publication The appropriate involved parties gave consent for publication.

Competing interests The authors declare that there are no competing interests.

Open Access  This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this article 
are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

 1. Meara JG, Leather AJ, Hagander L, Alkire BC, Alonso N, Ameh EA, Bickler SW, Conteh L, Dare AJ, Davies J, Mérisier ED, El-Halabi S, Farmer 
PE, Gawande A, Gillies R, Greenberg SL, Grimes CE, Gruen RL, Ismail EA, Kamara TB, Lavy C, Lundeg G, Mkandawire NC, Raykar NP, Riesel JN, 
Rodas E, Rose J, Roy N, Shrime MG, Sullivan R, Verguet S, Watters D, Weiser TG, Wilson IH, Yamey G, Yip W. Global Surgery 2030: evidence and 
solutions for achieving health, welfare, and economic development. The Lancet. 2015. https:// doi. org/ 10. 1016/ S0140- 6736(15) 60160-X.

 2. Maki J, Qualls M, White B, Kleefield S, Crone R. Health impact assessment and short-term medical missions: a methods study to evaluate 
quality of care. BMC Health Serv Res. 2008;2(8):121. https:// doi. org/ 10. 1186/ 1472- 6963-8- 121. PMID: 18518 997; PMCID: PMC24 64597.

 3. Nasser JS, Chung KC. Development and validation of the data Instrument for surgical global outreach. Plast Reconstr Surg. 
2020;145(4):855e–64e. https:// doi. org/ 10. 1097/ PRS. 00000 00000 006700.

 4. Caldron PH, Impens A, Pavlova M, Groot W. A systematic review of social, economic and diplomatic aspects of short-term medical mis-
sions. BMC Health Serv Res. 2015;15(15):380. https:// doi. org/ 10. 1186/ s12913- 015- 0980-3.

 5. Sykes KJ. Short-term medical service trips: a systematic review of the evidence. Am J Public Health. 2014;104(7):e38-48. https:// doi. org/ 
10. 2105/ AJPH. 2014. 301983.

 6. Dainton C, Chu CH. A review of electronic medical record keeping on mobile medical service trips in austere settings. Int J Med Inform. 
2017;98:33–40. https:// doi. org/ 10. 1016/j. ijmed inf. 2016. 11. 008.

 7. Callaway DW, Peabody CR, Hoffman A, Cote E, Moulton S, Baez AA, Nathanson L. Disaster mobile health technology: lessons from Haiti. 
Prehosp Disaster Med. 2012;27(2):148–52. https:// doi. org/ 10. 1017/ S1049 023X1 20004 41.

 8. Merrell RC, Merriam N, Doarn C. Information support for the ambulant health worker. Tele Med JE Health. 2004. https:// doi. org/ 10. 1186/ 
1472- 6963- 14- 370.

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/S0140-6736(15)60160-X
https://doi.org/10.1186/1472-6963-8-121.PMID:18518997;PMCID:PMC2464597
https://doi.org/10.1097/PRS.0000000000006700
https://doi.org/10.1186/s12913-015-0980-3
https://doi.org/10.2105/AJPH.2014.301983
https://doi.org/10.2105/AJPH.2014.301983
https://doi.org/10.1016/j.ijmedinf.2016.11.008
https://doi.org/10.1017/S1049023X12000441
https://doi.org/10.1186/1472-6963-14-370
https://doi.org/10.1186/1472-6963-14-370


Vol:.(1234567890)

Brief Communication Discover Health Systems            (2023) 2:21  | https://doi.org/10.1007/s44250-023-00035-9

1 3

 9. Boonstra A, Versluis A, Vos JF. Implementing electronic health records in hospitals: a systematic literature review. BMC Health Serv Res. 
2014;4(14):370. https:// doi. org/ 10. 1186/ 1472- 6963- 14- 370.

 10. Millard PS, Bru J, Berger CA. Open-source point-of-care electronic medical records for use in resource-limited settings: systematic review 
and questionnaire surveys. BMJ Open. 2012;2(4):e000690. https:// doi. org/ 10. 1136/ bmjop en- 2011- 000690.

 11. Shapiro L, Chang J, Fox P, Kozin S, Chung K, Dyer G, Fufa T, Leversedge F, Katarincic J, Kamal R. The development and validation of data 
elements and process steps for an electronic health record for hand surgery outreach trips. J Hand Microsurg. 2022. https:// doi. org/ 10. 
1055/s- 0042- 17494 65.

 12. Frazee R, Harmon L, Papaconstantinou HT. Surgeons’ perspective of a newly initiated electronic medical record. Proc (Bayl Univ Med Cent). 
2016;29(1):21–3. https:// doi. org/ 10. 1080/ 08998 280. 2016. 11929 344. PMID: 26722 158; PMCID: PMC46 77843.

 13. Seu M, Cho BH, Pigott R, Sarmiento S, Pedreira R, Bhat D, Sacks J. Trends and perceptions of electronic health record usage among plastic 
surgeons. Plast Reconstr Surg Glob Open. 2020;8(4):e2709. https:// doi. org/ 10. 1097/ GOX. 00000 00000 002709.

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1186/1472-6963-14-370
https://doi.org/10.1136/bmjopen-2011-000690
https://doi.org/10.1055/s-0042-1749465
https://doi.org/10.1055/s-0042-1749465
https://doi.org/10.1080/08998280.2016.11929344.PMID:26722158;PMCID:PMC4677843
https://doi.org/10.1097/GOX.0000000000002709

	Smart phone based medical record software for short term surgical missions
	Abstract
	1 Introduction
	2 Methods
	2.1 Economic costs
	2.2 Privacy considerations
	2.3 Data availability statement

	3 Discussion
	Acknowledgements 
	References


