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Abstract

Introduction: In the age of healthcare safety, compliance with

checklists and time tracking in surgery continue to be a gray

zone in care processes. The technology applied to approach

this issue and other scenarios, may contribute to solve

a problem that impacts welfare and the healthcare sector

economics.
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Objective: To introduce the design and construction of the

MyCheckTime
®

software that incorporates Toyota’s Lean method-

ology under the concept of Bundles.

Materials and methods: Using a conceptual map, 5 measures

were incorporated into the bundle; the MyCheckTime
®

platform

was built based on a software code developed in Java8, PHP,

Javascript, HTML5, Angular4, MongoDB-MySQL databases, and

Docker, Ionic, VertX, Laravel-implemented technologies.

Results: A software (MyCheckTime
®

) was constructed based on

an App available for tablets and IOS and Android system-based

mobile devices; a web-based platform and a database. The

software captures the patient’s circuit in the surgical area in real

time, and records the times in which the checklists were

conducted.

Conclusion: MyCheckTime
®

is a Lean Methodology-based

software that potentially enables the surgical team to deliver

more efficient, safer, and timely care, allowing real time recording

of the patient’s circuit in the surgery area.

Resumen

Introducci�on: En la era de la seguridad en la atenci�on en salud, la

adherencia a las listas de verificaci�on y el seguimiento de tiempos

en el área de cirugía, contin�uan siendo puntos grises en los

procesos de atenci�on. La tecnología aplicada a esta problemática,

al igual que otros escenarios, podrá contribuir a solucionar un

problema que impacta el bienestar y la economía en el sector

salud.

Objetivo: Presentar el diseño y construcci�on del software

MyCheckTime
®

que incorpora la metodología Lean de Toyota,

bajo el concepto Bundles.

Materiales y métodos: Mediante un mapa conceptual se

incorporaron cinco medidas al paquete y se construy�o una

plataforma llamada MyCheckTime
®

con un c�odigo de software

desarrollado en Java8, PHP, Javascript, HTML5, Angular4, bases de

datos MongoDB-MySQL y tecnologías implementadas Docker,

Ionic, VertX, Laravel.

Resultados: Se construy�o un software (MyCheckTime
®

), com-

puesto por una App disponible para tabletas y m�oviles con

sistema IOS o Android; una plataforma en la web y una base de

datos. El software captura en tiempo real el circuito del paciente en

el área de cirugía y registra losmomentos en que se realizaron las

listas de verificaci�on.

Conclusi�on: MyCheckTime
®

es un software basado en la

Metodología Lean que potencialmente permitirá al equipo

quir�urgico brindar una atenci�onmás eficiente, segura, y oportuna,

permitiendo el registro en tiempo real del circuito que el paciente

hace en el área de cirugía.

Introduction

Patient safety has always been a relevant consideration in
anesthesiology. According to the Institute of Medicine,
safety along with patient-centered care and effectiveness
are the main dimensions of quality of care.1 In this sense,

the impact of checklists on patient safety has been the
most successful pillar in reducing adverse events over the
last 10 years, as a result of the campaign led by the World
Health Organization (WHO).2,3

Since the mid-20th century the manufacturing indus-
try has been the basis for a significant number of
successful experiences in medical practice by imple-
menting industrial methodologies, with increased stand-
ards of safety and quality delivered in regular medical
care. An example of this is the implementation of
Toyota’s Lean methodology,4 which has been considered
as a guide for continuous improvement of current
medical practice, favoring the safe and qualified devel-
opment of health services delivered, even in areas as
sensitive as operating rooms.

Toyota’s Lean Methodology is based on the principle of
delivering improved quality of care, optimizing resources
in order to ensure better quality with less resources.

Someof the core principles in the implementation of the
Lean Methodology include:4

(1) Identifying the customer’s value (quality control): The basis
of this philosophy is that all departments, employees,
suppliers, distributors, and people involved with the
process must actively participate in quality control,
defined as the degree of satisfaction with the service
received.

(2) Kaizen (continuous improvement): Uses perception (iden-
tify problems), develops ideas (finds creative solutions)
and makes decisions which involve implementing
such decisions and checking for outcomes.

(3) Lean Six Sigma: Lean Sigma is a combination between
the Lean methodology and Six Sigma elements
designed to reduce defects before they actually occur.

(4) Pull System: This system refers to providing care
avoiding unnecessary interruptions (make flow).

(5) Just-in-time: Adapting care delivery to the demand rate,
reducing time from demand to delivery of care. The
objective is to control the time for delivering care.

Functionally speaking, the Lean Methodology groups
concepts into different bundles. The term “bundle” is used
to capture categories of interrelated and internally
consistent practices. The following Lean practice bundles
are used in this document, based on the literature
reviewed and the opinion of experts:5

(1) Waste elimination practice bundle.
(2) Quality practice bundle.
(3) Low cost practice bundle.
(4) Human Resource Management Practice bundle.
(5) Health and safety practice bundle.
(6) Creativity and innovation practice bundle.

The implementation of best practice bundles based on
the Lean methodology is one of the ways of grouping
elements or interventions that have a favorable impact on
outcomes, minimizing all those redundant elements or
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interventions that are interpreted as incapable of gener-
ating value in the activity developed.4

Following is an analysis of the current evidence on
patient safety, describing the development of a techno-
logical package that the authors have called MyCheck-
Time

®

(SEGANEST. S.A.S. Cali, Colombia). Its objective is to
record the actual times of the patient’s circuit in the
surgery area and implement digital checklists—similar to
the administration of recovery scales—which is essential
information to identify any critical points that offer
opportunities for improvement, as well as bottle necks,
and suggest changes in the efficiency of medical practice.
Checklists,6–8 safety packages,9–11 and Toyota’s Lean
Methodology,5,12,13 were the conceptual pillars for the
development of the software.

Materials and methods

Design and development: MyCheckTime
®
: the safety bundle!

For 3 years, a multidisciplinary team of anesthesiologists,
engineers, and statisticians, developed the MyCheckTi-
me

®

software that incorporates the concept of Bundle. The
principal objective of the software was to become the
foundation for the implementation of the Lean method-
ology bundles in the surgical area, with a view to
developing a culture of implementation of checklists
and creating awareness about tracking of actual times
in the surgical area. This technology offers a design,
monitoring, and systematization process of the most
important events in patient care during the patient’s
circuit in the surgery area, including checklists, recovery
scales, and times.

The software development and implementation in-
volved:

(A) A conceptual map comprising 5 measurements in the
bundle, all related to the actual time when such
measurements are conducted.
(1) Implementation of digital checklists and capture of

the time when these checklists are conducted

during filtering (preparation), OR admission, and
OR discharge.

(2) Record of the beginning and end of both the
anesthesia and surgery, as well as the bleeding
volume.

(3) Recording of patient’s recovery unit admission and
discharge times and monitoring of his/her medical
condition, based on the administration of Aldrete,
Bromage, Ramsay, visual analog scale (VAS), and
Nausea & Vomiting scales.

(4) Record the time when the patient was actually
discharged from the recovery unit to hospitaliza-
tion, the intensive care unit (ICU) or home.

(5) Record of transfusions, cancellations, events, and
complications.

(B) Software design with 3 components: Backend, Frontend,
and APP (Fig. 1).

(C) Code Development.
The MyCheckTime

®

software code was developed in
Java8, PHP, Javascript, HTML5, Angular4, MongoDB,
and MySQL databases and the use of Docker,
Ionic, VertX, and Laravel implemented technologies
(Fig. 2).

The code was used to construct the MyCheckTime
®

platform, with comprises an administration webpage,
and an App for Android & iOS mobile devices.

(D) IT security.
MyCheckTime

®

ensures the security of the database
through encrypted codes based on the Secure Sockets
Layer—technology. This is a protocol designed to allow
the APPs to securely send confidential information
from a server, so that once generated, the information
is encrypted using codes and is send over through the
web, to be decrypted upon delivery to the user14 (Fig. 3).

(E) End product.
You may watch a summary of the software descrip-

tion in SEGANEST YouTube channel, via the link
https://youtu.be/Ku9iCCQxXDA15.
(1) WEB Platform (Fig. 4).
(2) Android-IOS APP (Fig. 5).

(F) Software implementation.

Figure 1. Software design with 3 components: Backend, Frontend, and APP.
Source: Authors.
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A large number of medical APPs designed for
Smartphones have been designed and are widely used
by healthcare professionals. The use of Smartphones
is becoming increasingly popular in daily healthcare
practice. Medical APPs are turning Smartphones into
useful and easily accessible tools in evidence-based
medical practice.16

The purpose of MyCheckTime
®

is the digital and
computerized completion of checklists and recovery
scales in the OR, encouraging their timely and
adequate administration. The App includes the
patient’s identification information, and the different
checklists that must be completed at different points
in the surgery area, pursuant to the WHO safe surgery
recommendations.17

The App runs in smartphones and tablets, via a
simple interface, offering a step-by-step approach for
implementing the safety protocol during the perioper-
ative care of a patient, allowing the anesthesiologist to
sequence the critical steps in each activity and identify
any turning points to ensure the best surgical out-
comes and minimize the possibility of errors in
medical care. The information recorded is saved in a
digital databasewith encrypted codes, according to the
data security standards.
There are 2 options to access MyCheckTime

®

in
accordance with the user:
(1) The Web platform administrator.
(2) The anesthesiologists.
The platform is accessed through the link: http://

MyCheckTime.com.co/login. Here the administrator
may create the hospital ORs, accept users, create the
secretary’s profile, see the checklist records and the
timetable for each room.
MyCheckTime

®

creates amap based on the patient’s
circuit time through the different areas of the surgery
service and the administrator or the head of security
may access the cloud, and among other tasks, be able
to:
(1) Do a real time follow-up of the care process.
(2) Check for implementation of the safety interven-

tions established.
(3) Have available the actual OR availability for

improved planning.
(4) Learn about the bleeding records, complications,

cancellations, transfusions, and events experi-
enced.

Figure 2. MyCheckTime
®
software code development.

Source: Authors.

Figure 3. Representation of the Secure Sockets Layer Protocol.
Source: Authors.
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(5) Design regression models with the variables col-
lected to improve the performance of the surgery
area.

In other words, this safety bundle provides the
institutionwith a reliable foundation to implement the
Lean Methodology bundles in the surgery area.

The App

MyCheckTime
®

is available through Apple Store and
Google Play and may be downloaded at no cost.

Upon unloading the App, for trial purposes youmay use
the following:

� Login: congreso@MyCheckTime
®

.com
� Password: 1234

Here you may follow the patient’s step-by-step path,
from entrance to the filter to the actual OR admission.

The App manager leader will be the anesthesiologist,
who is the professional involved throughout the patient’s
circuit in the surgical area (admissions or filter, OR, and
post-anesthesia care unit [PACU]).

Admissions area. In the admissions and surgery prepara-
tion area the patient is interviewed and information about
the patient’s ID number, place of origin, and procedure to
be performed is collected. It is also possible to record any
past interventions in the filter area, such as medical or
pharmacological interventions, peripheral nerve block,
etc. This is the area where the first checklist is completed.

Operating room. The next step in the sequence is when the
patient is actually inside the OR. The anesthesiologist and
leader of the this safety process completes the safe surgery
checklist reading aloud and clicking on the different items
listed in the interface displayed on the screen. The actual
start and finishing times of the induction of anesthesia
and the start and end times of surgery are recorded.

Once the procedure or the surgery is completed, the end
of surgery checklist is completed, making an entry of the
bleeding volumes measured and agreed by the team
members.

Post-anesthesia care unit. Once the procedure is completed
and the patient arrives at the PACU, the recovery scales are

Figure 5. Android-IOS App: MyCheckTime
®
.

Source: Authors.

Figure 4. Web Platform: MyCheckTime
®
.

Source: Authors.

COLOMBIAN JOURNAL OF ANESTHESIOLOGY

16

T
EC

H
N
O
LO

G
Y

A
N
D

IN
N
O
V
A
T
IO

N
U
PD

A
T
E



administered (Aldrete or Bromage), entering information
about any nausea or vomiting experienced by the patient,
and pain assessment using the VAS.

In accordance with the minimal standards for anesthe-
sia, the patient shall be continuously assessed by the
anesthesia service, until his/her discharge and destination
are decided (home, hospitalization, ICU).

Once the anesthesiologists determines that the patient
has recovered, the destination may be entered in the App,
the recovery scales are recorded, and information about
any nausea and vomiting experienced, in addition to the
pain assessment.

Even if the anesthesia service decides to discharge the
patient, that does not necessarily mean that the patient
will be leaving the PACU in that moment. When the
patient does leave the service, the anesthesiologists enters
the actual exit time in the App.

Events record. Adverse events, complications, bleeding
volumes, transfusion of blood products, and cancellations
may be recorded at any time; these are all common
situations during surgery but they are not always
recorded. These options are shown in the lower part of
the screen with the possibility to complete detailed
information about them.

Discussion

The concept of Healthcare bundles is not new; however,
notwithstanding the fact the we are living in an age of
health safety and productivity, with a proven positive
impact, this concept is now just beginning to be
discussed.

In 2001, the Institute for Healthcare Improvement
developed the concept using teamwork and communica-
tion as tools for enhanced reliability and safety of the care
processes; they also found that the results achieved
exceeded the expected impact. A Bundle is a package of
interventions in a population or in a specific segment of the
population, thatwhen implemented in a simultaneous and
articulated fashion, result ina superior benefit as compared
to their independent or individual implementation.

Although the healthcare staff shares the conviction that
these measures such as checklists, adherence to guide-
lines and protocols, inter alia, increase the safety of
healthcare services, compliance continues to be low and
the expected impact has not been achieved. According to
the information disclosed by the WHO, patient safety is a
significant healthcare problem worldwide. They report
that 1 in every 300 patients experiences some harm
associated with medical care, which contrasts with the
probability of one in every million airplane passengers
experiencing some harm;18 this suggests that new strate-
gies for improved outcomes are still relevant.

The strategies for improved compliance with the
guidelines, protocols, and checklists have generated more
paperwork rather than effective actions, probably because

of the use of positive or negative incentives that encourage
this type of behavior.19

In the OR, the anesthesiologist plays a key role in
the construction of faithful information and ensuring
compliance with the necessary steps to conduct a safe
procedure.20 Numerous recording formats have been
developed; however, although the high availability of
technology and strategies—data collection systems to
compile data and improved staff adherence to institu-
tional guidelines—have shown an increase in health care
efficiency, the high costs of the systems and programs
needed for their implementation represent a barrier to
access in certain settings in addition to the failure to
record 100% of the patient’s care information due to
human decisions.21

The search for efficiency in the use of operating theatres
is a priority in health care. The cost of a non-operational
ORmay be as high as $100 perminute, so any unnecessary
delays should be analyzed in the search for measures to
control the situation. However, studies at various sites
have shown that achieving a 70% efficiency may prove to
be a challenging endeavor.22

A particularly critical point in the quest for efficiency is
to know in a timely manner the times and movements of
the operating rooms.23 For several years, an attempt has
beenmade to design technological strategies that allow us
to know the turnaround times and when the operating
room will be ready to receive another patient. One of the
problems that gives rise to significant delays in studies
about times and movement of patients is the manual
uploading of information. Anesthesia Information Man-
agement Systems (AIMS) have traditionally been used to
record information about anesthesia management, in-
cluding the automatic uploading of vital signs.24 The
recording of the rest of the information related to patient
care has been handled in the Operating Information
Management Systems (OIMS), completed by the nursing
staff.25 In this case, there may be differences between the
records of one system versus another, mainly because
they are completed or operated by different people.
Information on times and movements based on the
information recorded must be accurate in order to control
the assignment of cases and tomake an efficient use of the
operating room.

MyCheckTime
®

App enables the recording of times and
movements by the anesthesiologist, during patient care in
the OR; this is highly advisable because it reduces any
biases when the information is uploaded by 2 different
individuals.26 Although the information is completed by
the anesthesiologist, MyCheckTime

®

is an OIMS rather
than anAIMS. The App also has checklists for the different
time points along the process that may eventually lead to
improved compliance with the implementation and
effective use of these checklists, through a centralized
control of all the information regarding patient care, from
admission to discharge from the service. These integrated
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activities behave like a bundle that positively impacts
healthcare safety and cost-efficiency.

MyCheckTime
®

, designed to facilitate the fundamental
tools for the implementation of Toyota’s Lean Methodol-
ogy, may be used as a system to educate anesthesiology
students so that from the very first years of OR practice
they become familiar with checklists.

Some of the disadvantages of the App as a safety bundle
is the risk of under-registration or poor compliance
because of the multiple tasks to be conducted and the
lack of automatic recording of vital signs, which is highly
desirable for AIMS.

Conclusion

Time keeping during surgery and poor follow-up of
checklists are still an issue that prevents adequate resource
planning and ensuring patient safety. Up until now there is
no reliable system for recording the actual time from the
moment the patient is admitted to the surgical area until
discharge. Neither dowe have a real time digital system for
checklists or to record the most relevant events such as
complications and bleeding, inter alia.

MyCheckTime
®

is a tool based on the Leanmethodology
that will probably enable the surgical team to delivermore
efficient, safer and timely care. Additional studies are
needed to show its impact on the quality of care and its
value contribution.

Authors’ contributions

� LATB: conception, design, and planning of the project;
data collection, analysis and interpretation; drafting of
the manuscript.

� AZ-V: analysis and interpretation of the data; drafting of
the manuscript.

� LPVM, JMCF, ECAN, AL: data collection, analysis, and
interpretation; drafting of the manuscript.

� MMG: data collection and drafting of the manuscript.
� JCBR, LFBP, and ELF: drafting of the manuscript.

Ethical responsibilities

Protection of persons and animals. the authors declare
that no experiments in humans or in animals were
conducted for this research.

Confidentiality of the data. the authors declare that they
have followed their institutional protocols with regards to
the dissemination of patients’ information.

Right to privacy and informed consent. the authors
declare that no patient data are disclosed in this article.

Funding

The authors didnot receive any sponsorship for this article.

Conflicts of interest

The authors declare that they have no conflicts of interest
to disclose.

References

1. Altman DE, Clancy C, Blendon RJ. Improving patient safety.
Five years after the IOM report. N Engl J Med 2004;351:
2041–2043.

2. De Jager E, McKenna C, Bartlett L, et al. Postoperative adverse
events inconsistently improved by the world health organization
surgical safety checklist: a systematic literature review of 25
studies. World J Surg 2016;40:1842–1858.

3. Ministerio de Salud y Protecci�on Social. Lineamientos para
la implementaci�on de la política de seguridad del paciente.
2008. [CitedMarch 14, 2019]. Available at: https://minsalud.gov.co/
Normatividad_Nuevo/Resoluci%C3%B2n%200112%20de%202012%
20-%20Documentos%20de%20apoyo%202.pdf.

4. Teich ST, Faddoul FF. Lean management—the journey from
Toyota to healthcare. Rambam Maimonides Med J 2013;4:e0007.

5. Jadhav JR, Mantha SS, Rane SB. Interpretive structural modeling
for implementation of integrated green-Lean System. IJCA
2013;2:5–11.

6. Smith AF, Goodwin D, Mort M, et al. Adverse events in anaesthetic
practice: qualitative study of definition, discussion and reporting.
Br J Anaesth 2006;96:715–721.

7. Wacker J, Kolbe M. The challenge of learning from perioperative
patient harm. Trends Anaesthesia Critical Care 2016;7:5–10.

8. Haynes AB, Weiser TG, Berry WR, et al. A surgical safety checklist
to reduce morbidity and mortality in a global population. N Engl J
Med 2009;360:491–499.

9. Treadwell JR, Lucas S, Tsou AY. Surgical checklists: a systematic
review of impacts and implementation. BMJ Qual Saf 2014;23:
299–318.

10. BejaranoM. Evaluaci�on cuantitativa de la eficiencia en las salas de
cirugía. Rev Colomb Cir 2011;26:273–284.

11. Resar R, Pronovost P, Haraden C, et al. Using a bundle approach to
improve ventilator care processes and reduce ventilator-associ-
ated pneumonia. Jt Comm J Qual Patient Saf 2005;31:243–248.

12. Martin LD, Rampersad SE, Low DKW, et al. Mejoramiento de los
procesos en el quir�ofanomediante la aplicaci�on de lametodología
Lean de Toyota. Col J Anesthesiol 2014;42:220–228.

13. Fercoq A, Lamouri S, Carbone V. Lean/Green integration focused
on waste reduction techniques. J Clean Prod 2016;137:567–578.

14. Müthing J, Brüngel R, Friedrich CM. Server-focused security
assessment of mobile health apps for popular mobile platforms.
J Med Internet Res 2019;21:e9818.

15. Tafur LA. MyCheckTime [Video]. Colombia, Geneva, Switzerland:
World Health Organization 2019. [Cited December 03, 2019].
Available at: https://www.youtube.com/watch?v=Ku9iCCQxX
DA&feature=youtu.be.

16. Mosa AS, Yoo I, Sheets L. A systematic review of healthcare
applications for smartphones. BMC Med Inform Decis Mak
2012;12:67.

17. World Health Organization. WHO guidelines for safe surgery,
2009. Safe surgery saves lives, 2009. [Cited 14 Mar 2019]. Available
at: http://whqlibdoc.who.int/publications/2009/9789241598552_
eng.pdf.

18. World Health Organization. WHO 10 facts on patient safety, 2018.
[Cited May 14, 2019]. Available at: https://www.who.int/features/
factfiles/patient_safety/en/.

19. O’Connor P, Reddin C, O’Sullivan M, et al. Surgical checklists: the
human factor. Patient Saf Surg 2013;14:14.

20. Stausberg J, Koch D, Ingenerf J, et al. Comparing paper-based
with electronic patient records: lessons learned during a study
on diagnosis and procedure codes. J Am Med Inform Assoc
2003;10:470–477.

21. Anderson JE, Chang DC. Using electronic health records for
surgical quality improvement in the era of big data. JAMA Surg
2015;150:24–29.

COLOMBIAN JOURNAL OF ANESTHESIOLOGY

18

T
EC

H
N
O
LO

G
Y

A
N
D

IN
N
O
V
A
T
IO

N
U
PD

A
T
E

https://minsalud.gov.co/Normatividad_Nuevo/Resoluci%C3%B2n%200112%20de%202012%20-%20Documentos%20de%20apoyo%202.pdf
https://minsalud.gov.co/Normatividad_Nuevo/Resoluci%C3%B2n%200112%20de%202012%20-%20Documentos%20de%20apoyo%202.pdf
https://minsalud.gov.co/Normatividad_Nuevo/Resoluci%C3%B2n%200112%20de%202012%20-%20Documentos%20de%20apoyo%202.pdf
https://www.youtube.com/watch?v=Ku9iCCQxXDA&x0026;feature=youtu.be
https://www.youtube.com/watch?v=Ku9iCCQxXDA&x0026;feature=youtu.be
http://whqlibdoc.who.int/publications/2009/9789241598552_eng.pdf
http://whqlibdoc.who.int/publications/2009/9789241598552_eng.pdf
https://www.who.int/features/factfiles/patient_safety/en/
https://www.who.int/features/factfiles/patient_safety/en/


22. JacksonCR, Eavey RD, Francis DO. Surgeon awareness of operating
room supply costs. Ann Otol Rhinol Laryngol 2016;125:369–377.

23. Tabib CH, Bahler CD, Hardacker TJ, et al. Reducing operating room
costs through real-time cost information feedback: a pilot study. J
Endourol 2015;29:963–968.

24. Vigoda MM, Feinstein DM. Anesthesia information management
systems. Advances Anesthesia 2008;26:121–136.

25. De Deyne C, Heylen R. Introduction of an operating room
information management system improved overall operating
room efficiency. Stud Health Technol Inform 2004;110:61–67.

26. Newgard CD, Zive D, Jui J, et al. Electronic versus manual data
processing: evaluating the use of electronic health records in
out-of-hospital clinical research. Acad Emerg Med 2012;19:217–
227.

COLOMBIAN JOURNAL OF ANESTHESIOLOGY. 2020;48(1):12-19

19

T
EC

H
N
O
LO

G
Y

A
N
D

IN
N
O
V
A
T
IO

N
U
PD

A
T
E




