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Introduction 

The World Health Organization (WHO) considers surgical and anesthesia care a 

key component to universal health coverage.1  The vision of the Lancet Commission on 

Global Surgery (LCoGS) is universal access to safe, affordable, surgical and anesthesia 

care when needed.2 Recent estimates suggest that five billion people worldwide do not 

have access to life-saving or disability-averting surgical care.3 This is especially true for 

those who are poor, marginalized, and rural, living in low-to middle-income countries 

(LMICs).4 These statistics highlight the current inequitable distribution of global surgical 

services between high-income and low-to middle-income countries. To improve the 

delivery of health and surgical care in underserved communities, the application of mobile 

health (mHealth) tools is being studied in many LMICs with generally positive results.56  

The WHO defines mHealth as “medical and public health practice supported by mobile 

devices, such as mobile phones, patient monitoring devices, personal digital assistants, 

and other wireless devices”.7 Despite obvious economic disparities between LMICs and 

high-income countries, the use of cellular phones continues to increase in resource-

limited areas. In recent years, the use of cellular phones has surpassed over 90% in 

LMICs, and the rate of mobile internet connectivity is approximately 40%.8 The near 

ubiquity of mobile phone usage in LMICs offers unique opportunities to integrate mobile 

technology with health systems to improve the surgical care of patients. Communication 

and information sharing using mobile devices and the Internet allows for patient data to 

be more easily collected, stored, and accessed, by all healthcare providers regardless of 

their location.4 Increasingly, mHealth tools are being used to support health services away 

from traditional healthcare settings, thereby supporting communities that are difficult to 

access. Such initiatives to decentralize healthcare can improve the accessibility of health 

services for patients because the time and expense of travel are reduced.9 More than 

ever, new mHealth technologies are being developed and tested in resource-constrained 

settings, with significant findings that support the feasibility and efficacy of these 

strategies.10 Overall, the use of mHealth technologies for the surgical care of patients in 

LMICs is an emerging field in Global Surgery which shows great potential to improve the 

delivery of care for surgical patients.  
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Project Background  
Guatemala is a Central American country that ranks as the fifth poorest economy 

in the Latin America and Caribbean (LAC) region, with sustained high poverty rates, 

chronic malnutrition, and inequality.11 Alta Verapaz is a remote and underdeveloped 

region of Guatemala, with mostly indigenous Mayan inhabitants.12  Illiteracy rates are high, 

and most residents do not speak Spanish (the country’s national language), but rather 

their local dialect.13 The majority of the population lives in poverty or extreme poverty and 

has minimal access to healthcare services.14 Due to complex challenges within the current 

healthcare system, access to medical and surgical care for the Indigenous Mayan 

population is scarce. Some identified challenges include language barriers, high rates of 

poverty, unavailable healthcare services in the public health system, and geographical 

limitations.14 To address the need for surgical care in the underserved regions of 

Guatemala, an American non-profit organization named ‘Partner for Surgery’ (PFS) 

(http://partnerforsurgery.org/) was established in 2001. PFS collaborates with different 

social systems within Guatemalan society, numerous public and private sectors, and 

international health organizations. One such organization is PFS’s Guatemalan based 

counterpart, Asociación Compañero Para Cirugía (ACPC) (https://companerogt.org/). 

ACPC manages a comprehensive network of community health workers (CHWs), also 

known as ‘health promoters’, who live and work in rural communities, speak the local 

dialects and work to ensure patients receive culturally sensitive care. Together these 

organizations provide healthcare to the mostly Indigenous populations in the remote 

regions of Guatemala.  

Specific health services offered by PFS and the locally based CHWs include the 

establishment of mobile medical clinics in rural communities. In addition to primary health 

services offered, the focus of these clinics is to screen and assess potential surgical 

candidates for surgeries needed in orthopedics, gynecology, plastic/reconstructive and 

general surgery. Children and adults are assessed by local and international healthcare 

providers (CHWs, physicians and nurses) and triaged for future surgery with local or 

international surgical teams. One example of an international organization working with 

PFS is the Canadian non-profit medical organization ‘Team Broken Earth’ (TBE) 

(https://brokenearth.ca/). Once patients are selected for surgery, they are added to the 

http://partnerforsurgery.org/
https://companerogt.org/
https://brokenearth.ca/
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PFS waitlist and subsequently connected to a CHW based in the patient’s community. 

The role of the CHW is to act as a liaison between PFS and the patient while waiting for 

surgery. At the time of surgery, the CHW travels with the patient as a support person and 

translator (along with a family member) and is responsible for follow-up care after 

discharge. Without the services offered by PFS and their local partners, patients would 

need to travel great distances and pay for specialist healthcare, both of which are 

prohibitive for most living in these regions.  

Issues related to medical service trips (MST’s) have been well-documented in the 

literature.15,16,17,18 Historically, global surgical interventions were “parachute missions” that 

raised questions about the cost-effectiveness and ethics of this type of humanitarian aid, 

among others.19 Similar issues related to patient screening practices and postoperative 

follow-up were identified following the first surgical trip by TBE Vancouver in 2018. In 

response, a needs-based assessment was conducted in 2019 by members of PFS and 

TBE. Based on the assessment findings, a proposal to develop and donate a mHealth 

application was presented to the Canadian health technology company ‘Thrive Health’ 

(https://welcome.thrive.health/). ‘Thrive’ develops and implements the use of secure, 

web-based platforms to manage health data in hospitals and clinics, and for the 

management of COVID-19 in the workplace. The infrastructure used to collect and store 

patients’ health information meets or exceeds requirements of the Freedom of Information 

and Protection of Privacy Acts (FIPPA) and follows established data security and privacy 

conformance guidelines (https://www.thrive.health/privacy-notice). The creation of the 

mHealth tool for use in Guatemala was a collaborative effort between members of ‘Thrive 

Health’, ‘PFS’, ‘TBE Vancouver’, and select members of St. Paul’s Hospital 

anesthesiology department. Development of the platform took approximately three years, 

with some disruption as the result of the COVID-19 pandemic. The platform was finalized 

for trial in January 2022 during a PFS rural pre-surgical screening clinic.  

 

Purpose of Thrive Platform 
The purpose of the new ‘Thrive’ platform is to improve the continuity of patient care 

and health outcomes for patients receiving surgical care by PFS and their affiliates in 

Guatemala. The goal is to allow all healthcare providers (health promoters, local and 

https://welcome.thrive.health/
https://www.thrive.health/privacy-notice
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international clinicians) working with PFS to better connect with patients, and each other, 

throughout the entire surgical care pathway. The platform is unique in that it has been 

designed to be reciprocal between the patient, CHW, and the surgical care provider. 

Information collected and uploaded onto the site can be accessed by both the patient (via 

the CHW designate due to issues of access to technology by the patient and 

language/literacy considerations) and their healthcare provider (local physician, surgeon, 

anesthesiologist, etc.). Health data can be added and accessed during the preoperative 

assessment phase (in clinic or during home visits), intraoperative and postoperative 

phases, and after discharge. The program consists of patient preoperative and 

postoperative questionnaires, demographic information, test results, and photos that are 

uploaded directly as needed into the platform (Appendix A). Platform content was created 

in English based on existing PFS paper intake forms and then translated to Spanish. All 

platform questionnaires are available in both languages for the various users. One benefit 

of the web-based platform is that both local and international physicians can access 

patient information remotely, which was not possible in the past with paper charts. This 

feature will allow for better presurgical screening practices by international surgical care 

providers. Likewise, health promoters can contact members of PFS or international 

surgical care providers on behalf of their patients through the platform. This aspect of the 

application is especially relevant following discharge if any issues occur postoperatively. 

The goal of this mHealth tool is to enhance the overall care of patients living in remote 

communities, improve workflow in PFS’s mobile clinics, and save financial and human 

resources for both the organization and patients.  

 

Thrive Project Implementation 
In January 2022, PFS organized a week-long mobile medical clinic to service three 

under-resourced locations in the remote regions of North Quiche and Alta Verapaz, 

Guatemala. The focus of these clinics was to screen patients for conditions that require 

surgical care and to connect patients with a local health promoter for health support 

purposes. A small contingent of TBE volunteers, a research manager, and a 

representative from ‘Thrive Health’ were also planning to participate in this trip. However, 

travel restrictions related to the COVID-19 pandemic prohibited international travel and 
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as such, support was provided remotely. Likewise, platform training sessions were 

provided remotely for those participating in the clinics in the weeks preceding the trip. 

This included two PFS administration staff, two ACPC health promoters and two 

Canadian physician volunteers (a radiologist and a family medicine doctor). Over the 

course of one week in January, PFS staff and volunteers assessed approximately 200 

surgical candidates using the new platform.  

 

Study Aim and Objectives 
The objective of this research was to evaluate the newly launched ‘Thrive Health’ 

application by a small but diverse group of users during a week of rural mobile clinics in 

northern Guatemala. The primary goal was to assess the healthcare providers' views on 

the utility, useability, and user satisfaction towards the platform so that improvements to 

optimize the platform could be made. Feedback related to the platform was sought using 

an electronically administered mixed-methods questionnaire. Due to project scope and 

time constraints for platform development and implementation, this project focused on 

utilizing the platform during the pre-surgical assessment phase. However, in the future, 

the platform will be expanded to include all phases of the surgical care pathway and by a 

variety of multidisciplinary and multinational healthcare providers.  

 

Methods 
A mixed-methods survey design was selected for the purpose of this study.  In 

keeping with mixed methods sampling practices, purposive sampling was utilized to 

select study participants for the survey. The aim of this project was to evaluate the impact 

of the Thrive platform on the work conducted by healthcare workers in Guatemala. Thus, 

only the healthcare providers involved in the January 2022 rural clinic were invited to 

participate in the study. The team consisted of six healthcare providers/support staff, 

including two Guatemalan health promoters, two Canadian physicians and two PFS 

administrative staff.  

To ascertain the health providers' views on the use, quality, and user satisfaction 

of the ‘Thrive’ platform during the pre-surgical screening clinics, an anonymous self-

administered questionnaire was developed (Appendix B). This questionnaire included 16 



8 

closed-ended questions using a Likert-type scale and 1 open-ended question. Responses 

were assigned a value of 1-5 (strongly disagree to strongly agree) for each item. The 

questionnaire was designed using validated questions established by Otieno et al. to 

assess nurses' views on the use, quality and user satisfaction with electronic medical 

records.20 Otieno et al.’s questions were used as a guide to create the survey, but 

questions were altered to fit the context of this project. For example, questions referring 

to the use of the EMR as a resource tool to support nursing practice were omitted as the 

‘Thrive’ platform was not designed for this purpose. The length of the survey was reduced 

from 45 questions to 17. This was done intentionally as the survey was distributed to a 

variety of healthcare professionals, with varying levels of education and training. The 

questionnaire was developed and written in English and translated to Spanish, with both 

languages included in the one survey. The survey was electronically distributed to the 

study cohort using the survey tool platform ‘Qualtrics’. The University of British Columbia 

(UBC) survey tool was chosen because it is endorsed by UBC, free and easy to use, and 

complies with FIPPA. Data analysis was conducted by abstracting data from Qualtrics 

and screened for any missing data and outliners. A research manager from St. Paul’s 

Hospital, Ms. Nicola Edwards, assisted in data collection and survey response analysis. 

 

Inclusion and Exclusion Criteria 

Study inclusion involved six healthcare providers who were involved in the PFS 

mobile medical clinics from January 23-29, 2022. Healthcare providers that were involved 

in the rural mission but did not use the Thrive platform were excluded from the study. As 

well, team members from ‘Thrive Health’ and ‘TBE’ who were involved in the project but 

did not participate in the screening clinics were also excluded. This was because the 

purpose of the project was to obtain feedback about the performance and level of platform 

satisfaction by users during in-person clinic sessions. Lastly, all patients were excluded 

from this study due to logistical and ethical considerations. However, the inclusion of 

patients may be considered in future research to obtain unique insights from the 

perspective of the patient. 
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Ethics 

In September 2021, a Human Ethics application titled “Improving perioperative 

care with informatics: Evaluation of a novel web-based application (Thrive Health) in rural 

Guatemala” was submitted to the UBC Research Ethics Board (REB) by Principle 

Investigator, Dr. Emilie Joos. This project (#H21-02265) was deemed a quality 

improvement study by REB and as such, did not require ethics approval in Canada or 

Guatemala.  

 

Limitations 

This study has several limitations. The survey developed for this project was 

formatted using Otieno et al.’s questionnaire designed to assess ‘nurses’ views on the 

use, quality, and user satisfaction with electronic medical records. This instrument was 

chosen because the tool has been shown to have positive validity and reliability when 

used to evaluate electronic medical records in hospitals. Although in the future, nurses 

will be primary users of the platform, nurses were not available to participate in the initial 

platform trial. Instead, CHWs, physicians and administrative staff with PFS participated in 

the trial and study. Likewise, the Thrive platform is not a traditionally designed EMR, and 

the setting was in a community clinic, rather than a hospital. However, despite these 

differences, Otieno et al.’s tool seemed to be an appropriate survey tool available to use 

for this project. Because not all the components of Otieno et al.’s survey applied to the 

project in Guatemala, many questions were changed or omitted. As such, the validity of 

the tool is likely impacted, and certain biases may exist as the result of altering the original 

survey to fit the context in Guatemala. Finally, the original plan was to conduct direct 

observation and in-depth interviews in the field, while participating in the launch of the 

‘Thrive’ platform. Unfortunately, due to travel restrictions, the project had to pivot from in-

person to remotely administered research techniques. Although pertinent information was 

gathered using the survey, a deeper understanding of user satisfaction and project impact 

may have been obtained in person rather than by remote assessment. 
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Results 
 A total of six end-users of the ‘Thrive’ platform responded to the survey for a 

response rate of 100% (6/6). Each respondent answered all 16 of the Likert-scale 

questions and five out of six answered the final open-ended descriptive question. All 

responses were included in the analysis, and none were excluded. The graph below 

shows the responses to the survey questions (Figure 1). For more detailed survey replies, 

refer to Appendix C.  

 

Useability 
 Four questions in the survey were related to platform useability and responses to 

this category were generally positive. Sixty-six percent (4/6) of respondents agreed that 

the platform is presented in a useful format, sixteen percent (1/6) strongly agreed and 

sixteen percent (1/6) neither agreed/disagreed.  Half of the respondents (3/6) found the 

platform to be user-friendly, while thirty-three percent (2/6) neither agreed/disagreed and 

sixteen percent (1/6) strongly agreed. Likewise, fifty percent (3/6) reported that 

information retrieved from the platform is obtained in sufficient time and is easy to access 

and available when needed. There were no negative responses of disagree or strongly 

disagree to questions related to the useability of the platform. However, several 

suggestions related to aspects of useability were provided in the open-ended question.  

 

Quality 
 Generally, responses to the five questions of platform quality were also positive, 

but there was greater variance among responses in this category. Two questions in the 

survey were negatively worded where a response of “disagree” or “strongly disagree” 

correlated to a positive response. In response to the question “the platform is subject to 

frequent system problems and crashes”, thirty-three percent (2/6) disagreed, and thirty-

three percent strongly disagreed, while sixteen percent (1/6) respectively neither 

agreed/disagreed and agreed. Fifty percent (3/6) of users found the input of patient 

information to be efficient, and no responses were negative in terms of efficiency. 

Likewise, using the platform to upload photos and chart using the body diagram were 

positive, with zero responses disagreeing or strongly disagreeing to these questions. 
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Sixty-six percent (4/6) agreed that uploading photos is easy to do, and sixty-six percent 

(4/6) strongly agreed that the body diagram is simple to use. The second negatively 

worded question “the platform is missing important data collection fields” elicited the 

greatest variation of responses where thirty-three percent (2/6) respectively disagreed 

and neither agreed/disagreed, and sixteen percent (1/6) respectively agreed and strongly 

agreed. The two questions that sought a negative response for a positive answer had the 

most diverse responses in the survey. This variance may speak more to the wording of 

the question or understanding of the question by the respondent, rather than to the 

intended response. 

 

Satisfaction 
 Overall, responses to the seven questions related to user satisfaction ranked most 

positive in the survey. Zero responses of disagree or strongly disagree were recorded for 

all user satisfaction questions. Fifty percent (3/6) of users agreed that the platform is 

useful, while the other fifty percent strongly agreed. Fifty percent (3/6) of users strongly 

agreed that the platform is worth the time and effort required to use it, while thirty-three 

percent (2/6) agreed, and sixteen percent (1/6) neither agreed/disagreed. Similarly, the 

same percentages were reported by respondents when asked if they felt the platform has 

been successful in the clinic. The most positive response regarding user satisfaction is 

the majority of users (4/6) strongly agree the platform is an important tool for the clinic. 

Conversely, sixty-six percent (4/6) neither agreed/disagreed that patient safety has been 

improved as the result of the platform. One of the main goals of the platform was to 

improve the continuity of patient care between all healthcare providers during each phase 

of the surgical care pathway. Based on survey responses, all users agreed (3/6) or 

strongly agreed (3/6) that continuity of patient care will be improved with the platform. 

Lastly, the majority of users (4/6) agreed to feeling satisfied with the platform overall, while 

one respondent was indifferent and neither agreed/disagreed, and one respondent 

strongly agreed.  
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Descriptive Responses 
  To capture any additional feedback not obtained in the questionnaire, one open-

ended question requesting additional thoughts or feedback was included at the end of the 

survey. Five out of six respondents provided a descriptive response to this question. The 

general theme of the responses were technical suggestions for improving the flow and 

efficiency of data entry into the platform. For example, one respondent requested a larger 

box to free type the patient’s medical history and minor changes to the COVID 

immunization field were suggested. As well, one respondent wanted “fewer clicks” and 

certain information condensed to one page rather than multiple ones. An issue that was 

identified early in the trial was difficulty uploading multiple photos onto the platform using 

the tablet camera. This problem was addressed on the first clinic day by ‘Thrive’ who 

recommended reducing the number of pixels in the photograph. Although the team 

reported this action solved the issue, one survey comment expressed the need to upload 

more than one photo onto the platform. As such, further investigation into the photo 

settings on all tablets is required to ensure this issue is resolved. Other technical 

suggestions included adding a birthdate to the schedule page and to relabel certain 

sections of the intake questionnaire to a more standard format. Although sixty-six percent 

of users strongly agreed the body diagram is simple to use (and one person agreed and 

one person neither agreed/disagreed), one respondent described that it is “hard to be 

precise marking body diagram…frequently have to erase and remark”. Overall, the 

comments were generally positive with several responses describing the platform as “an 

amazing tool” and one that “worked better than we expected”. Although several 

respondents agreed the platform will be a great addition to patient care in Guatemala, the 

platform “needs some tweaking” to best optimize its functionality.  
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Figure 1. End-users’ Survey Responses 

 
 

Discussion 
The successful implementation of any new health information system depends on 

the acceptance of the system by the direct user.21 Therefore, understanding healthcare 

professionals' attitudes toward the use of these systems is important to ensure successful 

project implementation. The term “usability” is most used to describe the design of 

electronic medical systems in the information science field.22  Poor usability will likely 

result in poor acceptance, inaccurate data collection, ineffective implementation, and 

adoption/evaluation of future health systems.21 The successful adoption of any new 

electronic health system requires the active participation and involvement of medical 

professionals who would regularly use the technology. However, many mHealth projects 
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fail due to the lack of pre-implementation preparation and understanding of medical 

professionals’ attitudes toward the use of such platforms in practice.23 As such, the main 

purpose of this research project was to obtain feedback from the end-users on the 

usability, quality, and level of satisfaction with the platform during actual patient care 

evaluations. 

Although a small number of healthcare providers were involved in implementation 

of the ‘Thrive’ platform in Guatemala, valuable information was gathered using the 

described survey tool. It is notable that all individuals involved in the platform trial 

participated in the follow-up survey with a 100% response rate. This is important to note 

as research demonstrates that involvement of end-users during project implementation 

and evaluation of new systems can positively impact the acceptance and integration of 

novel mHealth systems.24 As well, the high response rate may reflect the time and energy 

committed to the project by end-users, as several people had been involved in program 

development from the start. Overall, the platform tested positively and generally ranked 

high responses in the three categories of usability, quality, and user satisfaction. 

However, as expected, certain aspects of the platform were identified during the trial and 

follow-up survey that require fine-tuning. The survey provided insight into the user 

impressions of the platform, as well as offered concrete suggestions for how to optimize 

the tool for future use. A trip debriefing was conducted for development team members 

and the end-users to discuss trip outcomes and survey findings, as well to plan the next 

phase of platform expansion. Studies show that the ongoing evaluation of mHealth 

initiatives is likely to be more impactful to end-users over the long term.25 As such, 

recommendations include the continued engagement of all stakeholders in platform 

development, and regular evaluation of the project across all phases of development and 

implementation.  

 

Conclusion 

Continuity of care for the surgical patient remains a challenge for non-

governmental organizations working to provide surgical care in LMICs. The inability of 

physicians to review the medical history of surgical candidates prior to travel causes 

inefficiencies, wastes resources, and can impact patient care. Postoperative follow-up is 
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similarly affected and can result in difficulties gathering outcome data and optimizing 

subsequent involvement. In response, a mHealth tool was collaboratively developed by 

‘Thrive Health’, ‘PFS’ and members of ‘TBE’. The aim of the multilingual application is to 

ultimately improve perioperative care and increase efficiency and health outcomes for 

patients treated by PFS. A survey project was conducted following a rural medical trip in 

northern Guatemala to assess the utility and impact of the new platform. Overall, survey 

findings were positive and support the adoption of the new mHealth technology by the 

various end-users. Future plans include expansion of the platform to include all phases 

of the surgical care pathway to promote quality surgical care for the Indigenous 

populations of Guatemala. Based on project findings, the continued involvement and 

evaluation of end-users during all aspects of platform expansion and implementation are 

recommended. Outcomes of the new ‘Thrive’ platform in Guatemala have the potential 

for far-reaching impacts on patient care, with future possibilities to expand this technology 

to other global surgery initiatives. 
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Appendix B: Qualtrics User Satisfaction Survey 
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Appendix C: User Survey Responses 

Question Strongly 
disagree 

Disagree Neither agree 
or disagree 

Agree Strongly 
agree 

The platform is 
presented in a 
useful format 

0.00% 
0 

0.00% 
0 

16.66% 
1 

66.66% 
4 

16.66% 
1 

The platform is 
user-friendly 

0.00% 
0 

0.00% 
0 

33.33% 
2 

50.00% 
3 

16.66% 
1 

Information 
retreived from the 
platform is 
obtained in 
sufficient time 

0.00% 
0 

0.00% 
0 

16.66% 
1 

50.00% 
3 

33.33% 
2 

The platform is 
easy to access 
and available 
when needed 

0.00% 
0 

0.00% 
0 

16.66% 
1 

50.00% 
3 

33.33% 
2 

The platform is 
subject to frequent 
system problems 
and crashes 

33.33% 
2 

33.33% 
2 

16.66% 
1 

16.66% 
1 

0.00% 
0 

The input of 
patient information 
is efficient 

0.00% 
0 

0.00% 
0 

16.66% 
1 

50.00% 
3 

16.66% 
1 

Uploading photos 
is easy to do 

0.00% 
0 

0.00% 
0 

16.66% 
1 

66.66% 
4 

16.66% 
1 

Using the body 
diagram is simple 
to use 

0.00% 
0 

0.00% 
0 

16.66% 
1 

16.66% 
1 

66.66% 
4 

The platform is 
missing important 
data collection 
fields 

0.00% 
0 

33.33% 
2 

33.33% 
2 

16.66% 
1 

16.66% 
1 

I feel the platform 
is useful 

0.00% 
0 

0.00% 
0 

0.00% 
0 

50.00% 
3 

50% 
3 

I feel the platform 
is worth the time 
and effort required 
to use it 

0.00% 
0 

0.00% 
0 

16.66% 
1 

33.33% 
2 

50.00% 
3 

I feel the platform 
has been 
successful in the 
clinic 

0.00% 
0 

0.00% 
0 

16.66% 
1 

33.33% 
2 

50.00% 
3 

I feel the platform 
is an important 
tool for the clinic 

0.00% 
0 

0.00% 
0 

0.00% 
0 

33.33% 
2 

66.66% 
4 

I feel the safety of 
patients has 
improved due to 
the platform 

0.00% 
0 

0.00% 
0 

66.66% 
4 

0.00% 
0 

33.33% 
2 

I feel the continuity 
of patient care will 
be improved with 
the platform 

0.00% 
0 

0.00% 
0 

0.00% 
0 

50.00% 
3 

50.00% 
3 

Overall, I am 
satisfied with the 
platform 

0.00% 
0 

0.00% 
0 

16.66% 
1 

66.66% 
4 

16.66% 
1 

 

 

 


