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ABSTRACT

Background. There are thousands of preventable deaths annually due to medical
errors in the United States. There has been a major emphasis in the medical field to
reduce human errors and for medical facilities to become “High Reliability
Organizations” (HRO). Even if not fatal, human error can lead to mistrust within any
industry whether it be a car repair shop, a hospital or a dental clinic. Within the Military
Health System (MHS), Patient Safety Reports (PSRs) are used to track a large variety
of errors and serve as a gauge for the reliability of the Army’s dental health care
system. Sentinel events (SEs) are a subset of PSRs; these are events that have
caused harm to the patient and or the staff. The purpose of this study was to compare
the number of SEs reported from 2015-2016, to the number of SEs reported from
2018-2019 in order to determine the effectiveness of MEDCOM (US Army Medical
Command) Form 741D (commonly known as the dental timeout form). MEDCOM Form
741D has been mandated for use in all irreversible procedures in the Army Dental
Corps since its introduction in 2017. The null hypothesis for this project was that there
would be no statistically significant difference in the number of SEs from 2015-2016 as
compared to 2018-2019.

Methods.

This study was a retrospective chart review of the dental Patient Safety Report
data from the Defense Health Agency Patient Safety Analysis Center (PSAC) for the
period 2015-2019. The PSR database was reviewed to determine the number of SEs
reported within the Army Dental Health Activities before and after the implementation of
the new timeout form.

Results.

Based on the results of the T-test, there was not significant statistical power to
reject the null hypothesis (a =0.24). Despite insufficient statistical power, the
comparison did show a trend toward less SE reporting after implementation of
MEDCOM Form 741D —2015 and 2016 had a combined total of 91 SEs compared to
2018- 2019 with a combined 40 SEs which represented a 67% decrease after the
implementation of MEDCOM Form 741D.

Conclusion.

The improvement could not be attributed to just one specific form or effort, but
more likely was a collective effort of many factors and individuals. Every team member
across the MHS has to be competent in their specific roles in order to prevent errors
and achieve the title of a HRO. Enhanced communication protocols and training
programs also likely contribute to preventing potential sentinel events. In the end, the
many efforts surrounding the implementation of Form 741D, combined with the use of
the form, seem to have successfully induced positive cultural changes toward safer
patient care within the Army Dental Corps.



Introduction

The Medical field accounts for 250,000 preventable deaths annually due to
medical errors.! There has been a major emphasis in the medical field to reduce human
errors and for medical facilities to become “High Reliability Organizations” (HRO). The
Huron group describes an HRO as, "an organization with predictable and repeatable
systems that support consistent operations while catching and correcting potentially
catastrophic errors before they happen.”?® The book ‘Why Hospitals Should Fly’
compared the medical field to some of the world’s most dangerous industries, from
nuclear reactor plants to the airline industry.# In each industry they found that when it
comes to catastrophic incidents, the prevailing wisdom is that “it's not bad people but
bad systems. Fix the systems!”# The book went on to highlight how it took many factors
to reduce critical errors in the airline industry, from changes in personnel hierarchies to
revised system processes. Pilots transformed from being treated like rock stars
surrounded by “yes-men” to well communicating players of a team. Procedural changes
such as the introduction of checklists were added into each and every flight encounter.
These changes were instrumental in reducing catastrophic events. Spurred on by this
example, the Dental Corps, alongside hospitals within the Military Health System
(MHS), embarked on the challenge to improve the culture of safety.

In the article “Dental Patient Safety in the Military Health System: Joining
Medicine in the Journey to High Reliability”, an increase in Sentinel Events within the
MHS was noticed from the time-period of 2013-2016.5 To combat this concerning trend,
the initial efforts that became ubiquitous across the MHS focused on empowering every
member on the team. Initiatives like Team STEPPS (Strategies and Tools to Enhance
Performance and Patient Safety) training became mandatory and the introduction of the
use of checklists for every patient encounter became the standard.®

Prior to 2017, dental clinics in the MHS used a Universal Protocol sticker that did
not dictate a pause in action before carrying out an irreversible step in a procedure,
e.g. administering local anesthesia. It focused solely on confirming right patient/ right
procedure. In hopes of addressing the concerning rise in patient harm events, the MHS
implemented MEDCOM Form 741D (figure 1) In Feb 2017.%5 Form 741D included many
additional steps. It added a mandated review of the medical history at each
appointment and had a section ensuring the right patient is being treated via two
patient identification methods. Site verification for the procedure was addressed via site
marking and via verbal confirmation with the patient, assistant and dentist. It also
forced verification of the sterility of instruments sets via mandated visualization of the
indicator strips by both treatment team and patient. At the same time, the MHS made
distinct efforts toward increased training requirements, implementing safety stand-down
sessions that reviewed the MEDCOM 741D Time-out checklist and scenario-based
trainings. Doctor-assistant teams were tested in mock scenarios and then spot-
checked and monitored while utilizing MEDCOM form 741D during actual patient care.
Trainings and spot -checks continued each year until as late as 2021.

A major emphasis of the safety overhaul sweeping the MHS was reducing
sentinel events (SEs), as SEs can be traumatizing to both patients and health care
providers involved in the event. A sentinel event is a patient safety event that results in
death, permanent harm, or severe temporary harm.®7 Dental was especially caught in
the cross-hairs of this push as a group of researchers had found that dentistry



was responsible for the highest number of sentinel events (SEs) compared to other
clinical specialties within the MHS, accounting for 32% of all SEs during that 2013-2016
window.® This article focused on Wrong Site Surgeries (WSS), which included wrong
site anesthesia, wrong tooth treated and wrong procedure. Root Cause Analyses
revealed that communication failures and inconsistent adoption of Universal Protocols
were the leading contributing factors to these SEs.

Sentinel events are tracked via the Patient Safety Reporting (PSR) system. This
is a database of any self-reported patient safety incidents that may or may not have
brought harm to the patient and or staff.2® PSRs may be entered by any member of the
dental treatment team—administrative staff, lab technicians, assistants or dentists.
There are thousands of PSRs submitted across the MHS annually from errors as
simple as the misspelling of a patients’ name, or as detrimental as the extraction of the
wrong tooth. Since SEs represent the most egregious errors reported in the PSR
system and are the most likely events to be reported, they serve as an appropriate
marker of the overall usefulness of the patient safety tools being utilized. To determine
the effectiveness MEDCOM FORM 741D, total SEs from 2015-2016 were compared to
total SEs from 2018-2019. The year 2017 was not included to allow for two similar,
distinct time groups before and after enterprise-wide implementation of the form. The
null hypothesis was that there would be no statistically significance difference in the
number of SEs from 2015-2016 compared to 2018-2019.

Methods

This study was a retrospective chart review of dental Patient Safety Report data
from the Defense Health Agency Patient Safety Analysis Center (PSAC) for the period
2015-2019.9 The PSR database was reviewed to determine the number of SEs
reported within the Army Dental Health Authority before and after the implementation
of the timeout form.

Statistical analysis
A two tailed T-Test was performed with a P value set to .05.

Results

With a =0.24, there was not enough statistical power to reject the null hypothesis,
but there was an obvious trend toward a decrease in the number of SEs following the
implementation of Form 741D (Fig 2).79 Less than half the number of SEs were
reported in 2018-2019 compared to what was reported in 2015-2016. The total number
of SEs climbed from 2015 (38 SEs) to 2016 (53 total SEs) for a combined total of
91SEs, but then subsequently declined in both 2018 (24 total SEs) and 2019 (16 total
SEs) for a combined two-year total of 40 total SEs. This represented a 67% decrease
in the number of total SEs from 2015-16 compared to 2018-19. Sentinel Events
represented 1.4% of total PSRs in 2015 and 1.5% in 2016 compared to 0.5% of total
PSRs for 2018 and 0.3% for 2019 a reduction of roughly 1%.



Discussion

Analysis

The total number of PSRs submitted each year is a key factor in interpreting data
for SEs. Patient safety report totals help decipher whether a reduction in SEs correlates
with proper or improper procedural compliance by DENTAC (US Army Dental Activity)
personnel. In other words, a decrease of total SEs could be interpreted in two different
ways. An increase in PSR submissions with a decrease in SEs would display that the
DENTAC is on the right track to becoming an HRO as heavy reporting likely indicates a
universal safety focus. On the other hand, a decrease in both PSR submissions and
SEs would perhaps signify a lack of compliance with the intended use of the PSR
system.

SEs represented 1.4% of total PSRs in 2015 and 1.5% in 2016 compared to 0.5%
of total PSRs for 2018 and 0.3% for 2019, a reduction of roughly 1%. This data points to
total SEs creeping closer to zero as the program has matured.

According to data from the PSAC, PSR totals consistently climbed from 2015 with
2,701 to 2019 with 4,423 (total PSRs can be found in figure 3). Going from 2017 to
2018, which is the year of the MEDCOM 741D roll out, there was an increase of 632
PSR submissions which reveals a positive correlation between PSR training and PSR
submissions. When comparing 2015-16 PSR totals (6,089) to 2018-19 (8,575), there
was a 30% increase indicating that the decreased SEs seen during the latter time
period likely correlate with improved processes, not reporter apathy.

Limitations:

In 2017, SE classification became more nuanced. Instead of being lumped
together, SEs were distributed in three distinct categories. These categories were
wrong site surgeries, unintentionally retained foreign objects and other (contamination
of equipment (sterilization issues), burns etc.). Attempts were made to compare the
different categories of SEs but due to inconsistencies in reporting requirements across
time, only the single variable of total SEs were comparable in the end. Attempting to
separate the SEs from the first year group retrospectively to draw conclusions could
give a false impression that the numbers were much lower for a certain dataset than
they actually were for that timeframe. A future study comparing the year groups of
2018-2019 versus the year group of 2020-2021 would yield more comparable results.

Improvements:

A more accurate correlation of MEDCOM 741D with a reduction in SEs post-
introduction is not possible without limiting a variety of confounding variables
(frequency of staff training, Command emphasis on the use of the checklist, staff
awareness of how to report via the PSR system). A more thorough breakdown of the
issues associated with studying this topic, and the potential for improvement via future
studies, is laid out in the following paragraphs.



To dive deeper, a comparison showing a correlation between low SE reporting
and increased reporting of “near misses” and “good catches” would truly indicate a
universal safety culture. Examples of these events would be catching improperly
sterilized equipment before it goes to the clinic floor, or an assistant speaking up to
stop the dentist working on the wrong side. Both of these examples, like all “near
misses” and “good catches”, are non-sentinel event PSRs that signify a high quality of
safety, as well as a frequent and proper use of the PSR system.

The PSR system is self-limiting in accuracy because it relies on the self-reporting
of dental teams across the DENTAC. Patient Safety Reports do not get entered for
three main reasons- forgetfulness, ignorance of the system, or willful avoidance of
entering PSRs for various reasons. A potential avenue to understand how the data
matches actual conditions would be via an employee survey. It would highlight the staff
comfort levels for submitting PSRs without fear of punishment and provide context to
staff familiarity with the PSR system as a whole. It is possible that SE and PSR data
under-represent actual events, due to employee concerns over being held accountable
for mistakes by leadership, or by staff ignorance, laziness or lack of ability on computer
systems. Adding qualitative data like this would offer insight in a way that raw numbers
alone cannot provide.

Finally, the addition of PSR training frequency numbers for the Dental Corps could
determine if there was a correlation with training frequency and PSR submission. If a
correlation existed between trainings and PSR submissions any change in training
frequency could have a significant impact on results, as it could address some of the
issues highlighted in the previous paragraph.

Conclusion

The format of this study allowed for the analysis of the change in SE trends over
a 5- year timeframe. Though a statistically significant difference could not be detected,
there was a reduction in SEs reported in the latter time period. Instead of the
improvement being tied directly to the implementation of MEDCOM Form 741D, the
improvement was more likely a collective effort of many factors and individuals. All
team members across the MHS—administrative staff members, assistants and
providers—have to be competent in their specific roles in order to prevent errors and
achieve the title of a HRO. Enhanced communication protocols and training programs
also likely contribute to preventing potential sentinel events. In the end, the many
efforts surrounding the implementation of Form 741D, combined with the use of the
form, seem to have successfully induced positive cultural changes toward safer patient
care within the Army Dental Corps. Future studies, including an analysis of the
corresponding PSR trends in “good catches” and “near misses” to go along with SE
data, are necessary to adequately assess the effectiveness of any individual safety
tools and the overall culture of patient safety within the U.S. Army Dental Corps.



Universal Protocol: Dental Procedure Verification Checklist
Fior u=a of this form, ses MEDCOM Reg 40-54; the proponent agency ks MCDS

I Patient Last Name, First Name: DOB: |

List of Procedure(s): Date:

|1.Steriiza|iun'lﬁeriﬁ:.iim
We warfied all instrument packs ane sterllzed, shown io e patien, and the Class 5 Integrator reached the Accept | Provider and Asaistant initiaks:
Zone.

X X

Acceptable Acceptable i:ail."Eeject FaillReject

Hote: For e utlicieg Sy Baet e, ot var fy b on Sy et indicatons - s mEnciech e ssactom.
| 2. PreProcedure Verification
a) Verifled the following using the 2 patient idenifflers (full name and date of birm). Assistant | Witnesaa signature:
O Comact Patient
O Comect Treatmeant Recor. X
O Comect Radiographsimages and propery orented. L i
by All relevant pre-procetural checks wens campietar o
O Medical history X
O Vitzl signs applicabie o procedure
O Pre-procadural medications [ requined) Fatiant Signaturs:
X
=+ Evaluafions and denfal prophylaxiz STOP here ses
O Required or special aguipment |5 Fvallable (IMplants, fevicas andior oiher special aquipment)
O Safety precautions based on patient history, medication use, and procadures |dentifed
) All refievant documents are avallable, comecty identified, and verified with ful name and DOE:
O Lab results, dagnostc tests, consuiations
O Informied consent
O Ay ofher foMMs NEcessany - pre-anasthesla, sedation, st
d) O Comect Procedune - consistent with cinical exam, radiographs, reatment plan
) O Comect Site - visualy examine the site
| 3. Mark the Site
a) Provider marked &t or near the procedural site {or used Altemative Marking Method) Provider and Assistant initials:
b} Assistaniwiness veried provider marked the sie.
£} Team ks In agreement of the procedure and site which i consistent with the treatment plan X X

4. Procedure Time-Owt

This is the final assessment immediately before beginning any invasive procedure, any injection, and any sedation procedure. All
activities. are suspended as all team members focis on the time-out and actively confirm commect patient, cormect site, and comect
procedure. Mulfiple procedures. require a time-ouwt before each procedure.

The provider led the dental team using interactive verbal commamication and confirmed the foll wning:

a) Comect patient, comect procedure, comect site Provider signatura:
b) Saety precautions biased on patient Nistory or medicaton use igentted.

X
) All team members agree on procedure i be done.
—or- Duafe:
[ Diserepaney noted and procedure aborted. Signature: Time:

Figure 1
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Row Labels

2015

2016

2017

2018

2019

Total PSRs
submitted

2,701
3,388
3,520
4,152

4,423

Figure 3
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