Accepted Manuscript Journalofshe

‘American College
8
of Surgeons

Developing Process Maps as a Tool for a Surgical Infection Prevention Quality
Improvement Initiative in Resource-Constrained Settings

Jared A. Forrester, MD, Luca A. Koritsanszky, MPH, Demisew Amenu, MD, Alex B.
Haynes, MD MPH FACS, William R. Berry, MD MPA MPH FACS, Seifu Alemu, MD,
Fekadu Jiru, MD MPH, Thomas G. Weiser, MD MPH FACS

Pll: S1072-7515(18)30214-X
DOI: 10.1016/j.jamcollsurg.2018.03.020
Reference: ACS 9104

To appearin:  Journal of the American College of Surgeons

Received Date: 29 January 2018
Revised Date: 1 March 2018
Accepted Date: 1 March 2018

Please cite this article as: Forrester JA, Koritsanszky LA, Amenu D, Haynes AB, Berry WR, Alemu

S, Jiru F, Weiser TG, Developing Process Maps as a Tool for a Surgical Infection Prevention Quality
Improvement Initiative in Resource-Constrained Settings, Journal of the American College of Surgeons
(2018), doi: 10.1016/j.jamcollsurg.2018.03.020.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.jamcollsurg.2018.03.020

Developing Process Mapsasa Tool for a Surgical | nfection Prevention Quality
I mprovement | nitiative in Resour ce-Constrained Settings

Jared A Forrester Mt¥, Luca A Koritsanszky MPH Demisew Amenu M£) Alex B Haynes
MD MPH FACS**® William R Berry MD MPA MPH FACS$* Seifu Alemu MOY", Fekadu Jiru
MD MPH"", Thomas G Weiser MD MPH FAC%&®

!Department of Surgery, Stanford University, Stadf@A

?Lifebox Foundation, Boston, MA

3Department of Obstetrics and Gynecology, Schodedicine, College of Health Sciences,
Jimma University, Jimma, Ethiopia

“Ariadne Labs, Brigham and Women's Hospital andthevard TH Chan School of Public
Health, Boston, MA

>Department of Surgery, Massachusetts General Hospibston, MA

®Department of Surgery, School of Medicine, Collefjélealth Sciences, Jimma University,
Jimma, Ethiopia

"Department of Health Economics, Management, anidy2dlimma University Medical Center,
Jimma, Ethiopia

8Department of Clinical Surgery, Royal Infirmary®dinburgh, University of Edinburgh,
Edinburgh, UK

Disclosure I nformation: Nothing to disclose.
Support for this study: This work was supportedalgrant from the GE Foundation to the
Lifebox Foundation for the Clean Cut Project.

*Drs Alemu and Jiru contributed equally to this wor

Abstract presented at the American College of Sumrgd.03rd Annual Clinical Congress, San
Diego, CA, October 2017.

Corresponding Author Address:

Jared A Forrester, MD

Stanford University

Department of Surgery, Section of Trauma & CritiCalre
300 Pasteur Drive, S067

Stanford, CA 94305-5106

(303) 550-0817

jaredf2 @stanford.edu

Running Head: Infection Prevention and Process Napp



Abstract

Background: Surgical infections cause substantial morbiditgl anortality in low-and middle-
income countries (LMICs). To improve adherenceritical perioperative infection prevention
standards, we developed Clean Cut, a checklistdogsality improvement program to improve
compliance with best practices. We hypothesizetighacess mapping infection prevention
activities can help clinicians identify strategfesimproving surgical safety.

Study Design: We introduced Clean Cut at a tertiary hospitdtihiopia. Infection prevention
standards included skin antisepsis, ensuring aesteld, instrument
decontamination/sterilization, prophylactic anttis@dministration, routine swab/gauze
counting, and use of a surgical safety checklisic€sses were mapped by a visiting surgical
fellow and local operating theater staff to faallé the development of contextually-relevant
solutions; processes were re-assessed for improutsme

Results: Process mapping helped identify barriers to ualaghol-based hand solution due to
skin irritation, inconsistent administration of prylactic antibiotics due to variable delivery
outside of the operating theater, inefficiencieassuring sterility of surgical instruments
through lack of confirmatory measures, and occueerof retained surgical items through
inappropriate guidelines, staffing, and trainingoneper routine gauze counting. Compliance
with most processes improved significantly follogriorganizational changes to align tasks with
specific process goals.

Conclusion: Enumerating the steps involved in surgical infacprevention using a process
mapping technique helped identify opportunitiesifioproving adherence and plotting

contextually relevant solutions, resulting in sugecompliance with antiseptic standards.



Simplifying these process maps into an adaptalollectmuld be a powerful strategy for

improving safe surgery delivery in LMICs.

Keywords: surgical safety; process mapping; quality improeat; guideline implementation;

infection prevention; low- and middle-income couggr(LMICSs)

Abbreviations: low- and middle-income countries (LMICs), surdisafety checklist (SSC),

Saving Lives Through Safe Surgery (SaLTS)



Introduction

Health systems able to provide safe surgical careigently needed in low-and middle-
income countries (LMICS) in order to deliver théimsited 140 million additional operations
required annually to meet health needs [1]-[3]. #édding the global surgical disease burden is
a public health imperative; mortality due to suadjig treatable disease now outweighs that due
to malaria, human immunodeficiency virus (HIV) a@nbflerculosis, combined[4]. As
complications resulting from surgery are a hugeeddtksk[3], ensuring surgical safety is crucial

given both the need and projected increase ofclrgolume in LMICs.

Surgical site infections (SSI) are the leadingseanf post-operative morbidity and the
most common source of all hospital acquired intew|5]. The burden of SSI disproportionately
affects LMICs as estimated rates of SSI are at t@ase that of high-resource countries[5]-[9].
Addressing and improving adherence to surgicaldstats represent modifiable factors that can
prevent the development of SSI. Guidelines existdduction of SSI[10]-[14], but tools to aid
in their implementation and compliance are notdétking. Simple and effective methods for
implementing best practices for infection prevem@@we needed for surgery, especially in

resource-constrained settings.

The goal of this study was to evaluate and imprapliance with perioperative
infection prevention standards embedded in the &Mddalth Organization (WHO) Surgical
Safety Checklist (SSC). We aimed to improve conmgleaby identifying barriers in the care
process through institution-specific, visual pracesps combined with quantifiably observable
adherence data. Together with local stakeholdezd)ypothesized that data feedback coupled
with a process mapping exercise would allow loeahts to generate contextually-relevant

solutions. After local solution implementation, a@ntinued to evaluate and monitor compliance



and outcomes in order to demonstrate improvemegreil we describe the process mapping
portion of our surgical infection prevention quglitnprovement program in Ethiopia and

resulting changes.

M ethods

Setting

We conducted a prospective, pre/post interventiody$15]-[17] observing adherence to
critical perioperative infection prevention starataat Jimma University Specialized Hospital
(JUSH), a 523 bed tertiary teaching hospital inndanEthiopia. JUSH is the primary referral
hospital for 15 million people in southwestern Bpha. JUSH performs approximately 1,800
cesarean deliveries a year, along with 3,000 ekecton-obstetric operations, another 3,000
emergency operations, and 300 minor proceduretheAime of the study, the hospital had 3
main, 1 pediatric, 1 ophthalmic and 2 separateettistoperating theaters (OT). During this
time, the Ethiopian Federal Ministry of Health labhed a nationwide program Saving Lives
Through Safe Surgery (SaLTS) to improve equitabtess to safe and quality surgical and
anesthetic care[18]-[20], including promoting us¢he SSC. Thus, the timing was opportune

for such work.

Strategy

Clean Cut was developed as a quality improvemeagram designed to facilitate data
collection, process mapping, root cause analysisdantification of interventions to improve
adherence with infection prevention standards euhxeih the WHO SSC. The Clean Cut
infection prevention standards targeted for impnoeest include: (i) hand & surgical site skin

antisepsis; (ii) maintenance of the sterile figjdelmsuring integrity and sterility of gowns,



drapes, and gloves; (iii) appropriate instrumerodéamination & sterilization; (iv) appropriate
timing of prophylactic antibiotic administratiory)(routine surgical gauze/swab counting; and
(vi) use of surgical safety checklist [Table 1].¢dall appropriate surgeon hand decontamination
was defined as the application of alcohol-basedt®wi to hands prior to gowning, regardless of
prior scrubbing as soap and water was inconsigtantilable. Breaks in maintaining a sterile

field were defined as holes and/or tears in thergderapes or wet gowns/drape packages.

These standards were chosen based on the pildisrethe SSC demonstrating
dramatic improvements in post-operative infectioosplications [21]. We focused our Clean
Cut program on evidenced-based infection prevemngrantices embedded in the checklist,
including proper antibiotic prophylaxis, ensurimgirument sterility, and preventing retained
surgical items through routine gauze/swab coungsth& Checklist is a communication tool with
benefits not merely limited to post-operative ontes, we also focused on the appropriate use of
the checklist itself. Lastly, we emphasized comrsorgical practices inherent to asepsis and
safety including appropriate skin decontaminatiod maintaining a sterile field, as these have
been noted to be frequently overlooked in the mesturce-limited settings but were seen as too
fundamental to be included in the original ched¢kli®gether, these six infection prevention
standards became the focus of Clean Cut. While rpatgntial opportunities exist, such as those
outlined in the WHO Guidelines for Prevention of@uoal Site Infections[10], these six are
common, feasible, and realistic areas to improvegiance, regardless of the operating room

resources.



The program follows a typical plan-do-study-act §X) cycle by which the locally-
driven interventions were identified and implemendad process adherence continually re-

assessed for improvements. To achieve these @dlab) Cut used three sequential steps:

i) Team building through the introduction and localdification of the SSC with
clinical stakeholders (administration, surgeongsémesia providers, operating theater
nursing);

i) Baseline assessments of 1) compliance with periperinfection prevention
standards coupled with a process mapping exeamsk?) patient outcomes using
trained data collectors

iii) Process improvement through a locally-led feedlzgcle including stakeholder
meetings to review compliance to infection prevemstandards and patient
outcomes, brainstorming of solutions, prioritizataf interventions, and ongoing

surveillance to assess improvements
Data Collection

Observed perioperative practices were recordedpe\aously validated, standardized
paper data form [22] by data collectors (three afpeg theater nurses and one nurse anesthetist)
who were trained by a visiting surgical fellow (JA®/e included all patients undergoing
surgical intervention in the main and obstetric i@gardless of age, gender, or diagnosis. Data
collectors were assigned to the OT a minimum of tiays a week, with a rotating schedule to
ensure capture of emergency and nighttime opesatfatient outcomes were also followed for
the duration of the study but are not discussed.@ualitative information was recorded using

field notes from informal interviews during the pess mapping and intervention phase. Jottings



were taken by the visiting fellow and transcribetbibrief descriptive notes within one day of
initial capture. The field notes were generallynfrmeetings and interactions at the facility
which were instructive as to why and how particutéerventions were successful or not. The
field notes approach was chosen given its contéxtlevance and accessibility in obtaining
perspectives from front line workers of how proesskailed, problems with compliance, and
potential solutions; formal recorded interviews g/apt considered contextually appropriate

given the culture and relationships that had depezlo
Process Mapping

Process mapping is a technique adapted from bussiibesture[23] to visually diagram
activities, tasks, and decisions within a work flmworder to understand and subsequently
improve the overall process[24]. For surgical psses, the process maps depict the particular
steps, the responsible person, the location ofiactand the overall interaction within the
surgical system. We created process maps for dable gix perioperative infection prevention
standards in conjunction with local stakeholdeitsodr pilot site, process map generation
included a visiting surgical fellow (JAF) leadindwalk around” with a hospital team leader
utilizing direct work observation and short intewis with personnel directly responsible for a
particular step. The maps were initially createthypiaper and sticky notes and subsequently
transferred to Microsoft PowerPoint (Microsoft, 30Redmond, Washington, USA). The
preliminary maps were then corrected through hakfgam feedback until baseline process

maps were generated (corresponding to the encedfdbeline data collection period).

The JUSH-specific process maps were modified furfter observing and performing
“walk arounds” at four other Ethiopian tertiaryegfal hospitals by a visiting surgical fellow

(JAF). Site-specific nuances were removed fronptloeess maps, streamlining the tool to serve



as a modifiable template for ongoing programmateckyFigures 1-6]. Questions generated

from the development of initial process maps actugted in eDocument 1.

Data Analysis, Feedback and I mplementation

Quantitative adherence to the Clean Cut perioperatfection prevention standards was
compiled over the baseline period (6 weeks). Thggakeof adherence and visual process map
for each infection prevention standard were de#iddp the local stakeholders through individual
and focus group meetings. Pre-intervention prooegss were analyzed using a combination of
observation, root cause analysis and gap analgigj2dentify barriers and areas of
improvement. Barriers to compliance were identiigdtematically commencing from start
position on each process map and following the umdgp completion of the activity. Barriers
were categorized by type of limitation: resourd¢esining, and personnel management. Local
stakeholders and team members participated inwgpdiainstorming activity to generate
solutions to identified barriers in compliance thgh discussion of both the quantitative findings
as well as observations during process mappingad2em process improvements were rank-
ordered by the group as relatively easier to acdisimpersus those which would require more

time and resources.

Direct consent from patients was not required asritervention is a quality
improvement strategy that does not introduce néwicall methods or involve any direct risk to
patients. The study was approved by the institaliogview boards at Stanford University and
the College of Health Sciences at Jimma Universitghi-squared test was used to compare pre
and post-intervention adherence to all infectiogvpntion standards with p<0.05 considered
significant. Microsoft Excel (Microsoft, 2013, Rednd, Washington, USA) was used for all

statistical analysis.
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Results

From August 2016 to March 2017 we directly obsér¥@7 operations during the
baseline assessment period (89.7% from the maina®d B02 operations post-intervention
(72.8% from the main OT). Low rates of complianeall six infection prevention standards
were observed during the baseline assessment g&abtk 2]. Specific quantitative data,
barriers to compliance identified through procespping, and contextually-relevant solutions
follow, organized by Clean Cut infection preventsiandards [Table 3]. Rank ordering of the

proposed interventions into an overall strategylmafound in Table 4.
Standard 1: Hand & Surgical Ste Decontamination

Process mapping revealed issues with resourcepdictes. Resource limitations
included unreliable running water, plain soap @&sahly option for hand scrub, and
unavailability of alcohol-based hand gel which tesiiin inconsistent hand decontamination.
Proposed reasons for the inconsistency includedabstic nature of the available alcohol
solution and the lack of hospital-specific policaasl standards. After careful review of the
available literature[26]-[28], the group consendesision was to recommend the use of alcohol-
based solution, allowing it to dry completely oe 8kin, regardless of whether or not plain soap
and water was used to scrub. The recommendatioresdisseminated in a group session to the
surgeons, obstetricians, and trainees. Afterwaigsjficant improvements to the defined hand

decontamination standard were observed (24.1% %86 $<0.0001).

Standard 2: Integrity & Sterility of Gowns, Drapes and Gloves

During the baseline assessment, there was lovatbwempliance with visual

confirmation of a sterile indicator inside the goamd drape pack (7.3%). Of the thirteen
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identified violations in sterile gowning and dragjronly one resulted in a replacement of the
gown or drapes. New, sterile surgical gloves wésaygs used. Local stakeholders concluded
that while potentially not directly impacting S8k, the lack of adequate gowns and drapes
relative to surgical volume and the lack of a maehdryer decreased the ability to offer elective
surgical cases, especially during the rainy sedsonrporating machine washers and dryers into
a new facility under construction was a large fo®usst interventions, significant improvements
were observed in the use of sterile indicatordiendterilized linens (3.7% vs 87.1%, p<0.0001)
and a decreased number of holes or tears in gomhdrapes (2.9% vs 1.2%, p=0.017872).
There was a slight increase in the number of oleskwet gown and drapes, all in the obstetric
OT (Main OT 3.3% vs 0.9%, p=0.112426; Obstetric DI% vs 18.5%, p=0.293627). Post-
intervention, only one of 24 identified violatioimsthe sterile field (wet gown/drapes n=17, holes

in gown n=6, holes in drape n=1) resulted in reiplgthe gown or drape.

Sandard 3: Instrument Decontamination & Serilization

Initially there was low overall compliance withsuial confirmation of a sterile indicator
inside the instrument tray (Main OT 70.7%, Obste®IT 14.3%). During baseline, 3 instrument
trays had water condensation, 2 of which occumetié obstetric OT. Four trays failed sterility
compliance by quantitative measurements; none akanged for a new set. Process mapping

revealed barriers in available resources, existaiging, and personnel management.

The team identified the inclusion of a sterileigador in all instrument trays as an early
improvement focus. A locally modified internal isdtor was developed from a piece of class |
chemical sterile tape placed on a small piece mizard (the gold standard class V indicators
[29] were unavailable). To improve accountabilitye person responsible for instrument set

packing initialed and dated the modified intermalicator. Addressing wet instruments required
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more complex local solutions involving both edugatand rerouting hospital processes. The
majority of wet instruments occurred in the obste®T, which used a separate table top
autoclave which was found to be non-functionalu8ohs included improved communication
with biomedical engineering (BME) to repair autaela when malfunctioning, rerouting all
instrument sterilization to the main central steaifion room (CSR) and updated training on the
need for the scrub nurse to evaluate for water eosation and, if present, to procure a new
instrument set. Additional local solutions includisl/elopment of a logbook to accurately
record responsible person, number of items, ankd cya time for the autoclaves. Procurement
of a small amount of class V chemical sterile iatlics helped confirm acceptable autoclave

function, as some autoclaves’ physical indicatohsas the temperature gauge did not function.

Improving the autoclave function proved to be alle@mging long-term issue. The lack of
distilled/deionized water caused considerable siwroand mineral buildup on the autoclave,
leading to frequent malfunction. Following discuss with the local surgical team, hospital
administration procured a water distillation maehiAfter interventions, significant
improvements were observed with visual confirmatba sterile indicator inside the instrument
tray (65.0% vs 98.0%, p<0.0001). However, the dseead instruments also increased
significantly (2.2% vs 9.9%, p=0.004) with all véions occurring in the obstetric OT. Despite

the intervention, no instrument trays were exchdnfsterility was unconfirmed.

Standard 4: Prophylactic Antibiotic Administration

Process mapping identified issues in antibiotiect®n and proper timing of
administration. Ceftriaxone was the antibiotic bbice for the main OT, regardless of
intervention, and was administered by the desighatad surgical intern in the hallway outside

of the main OT. Ampicillin was the antibiotic of @ice for cesarean sections in the obstetric OT,
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administered by the designated intern in the lakesnd prior to the surgical procedure. Local
stakeholders recognized the inefficiency of antibiadministration outside of the operating
theater, frequently well outside the recommendeihy for prophylaxis. For the main OT,
responsibility for antibiotic administration wasastged to either the anesthetist or surgical
resident with timing to occur in the OT prior toegthesia induction. In the obstetric OT, the
timing of antibiotic administration was less prabkgic as patients received it once the room was

clean and ready for the operation.

Within obstetrics, historical hospital data demoaistd an 11.4% SSI rate after cesarean
section[30]; our early findings noted a 14% SSé r@bng with high rates of endometritis [16].
Furthermore, hospital data demonstrated high aatohial resistance to ampicillin[31].
Hospital-specific data in combination with interioatl guidelines and literature review [32]—
[34] informed a change in hospital policy to cefkone before cesarean section. Post-
intervention, there was a significant improvementhie timing of antibiotic administration

(administration of antibiotics inside the OT: 12.4%23.8%, p=0.003038).

Standard 5: Surgical Gauze/Swvab Counting

Surgical gauze counting was noted to be incongistefact, two cases of retained gauze
were noted to have occurred in the obstetric Odrafsarean section, though not directly
captured in our observational assessment sampi@otAcause analysis of the retained gauze
found staffing issues and lack of appropriate trggnHospital-led solutions included mandating
an additional staff member for all cesarean sestassigned to neonatal resuscitation allowing
the circulating nurse to complete a surgical gaveab count with the scrub nurse. Although
inconsistently utilized, a designated bucket fdtembing used gauze was introduced to ensure

correct counts. To help ensure accountability amgtove future training, a document outlining
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the nurses’ roles and responsibilities was develdpethe hospital. Post-intervention,
significant improvements were observed in counsmgical gauze/swabs before incision
(51.1% vs 90.1%, p<0.0001) and after closure (45/8%3.1%, p<0.0001); combined pre and

post counting improved from 38.7% to 82.8%, p<0100

Standard 6: Use of Surgical Safety Checklist

The WHO Surgical Safety Checklist was introduttedurgical staff over a two-day
period in September 2015 by a member of the resg¢aean (TGW). During the baseline period,
surgical staff utilized a paper photocopy of thigioal WHO Surgical Safety Checklist, which
was difficult to read and lacked appropriate maeifion to the hospital setting. Observations
noted a focus on performing a team “time out” (@alisfore skin incision), with less emphasis
on performing the “sign-in” (pause point prior teesthesia induction) and “sign-out” (pause
point prior to the patient leaving the OT after tpeeration). The paper checklist was filled out
and placed into the patient’s chart by the ciréngahurse, but inconsistently read aloud. A
modified hospital checklist was developed includimgher details on how instrument sterility is
confirmed (no wet instruments, internal sterileigator changed), the actual timing of antibiotic
prophylaxis administration, spaces for surgicahi@ount reconciliation, and facility-specific
operating room flow changes. A subsequent refreshignse for surgical staff was held after the
baseline assessment to emphasize the importaveslbzi communication and provide group
practice. A significant improvement was observedrnnouncing the planned operation (63.5%

vs 79.5%, p=000377).

Discussion
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Ensuring surgical safety in resource-constraimtings requires aligning available
resources with pertinent training through an effecinanagement infrastructure. At a tertiary
hospital in Ethiopia, we combined hospital-specif&ual process maps with objective
observable adherence data in order to identifyidrarm compliance to infection prevention
standards. This process allowed local stakehotdegenerate contextually-relevant solutions
and subsequent prioritization of interventions.otlgh implementation of these interventions
and ongoing surveillance to compliance, all sieation prevention standards improved

markedly.

Many guidelines detail evidenced-based practicasshould be followed in order to
reduce the risk of infections after surgery[10]4[I#Fhe WHO published a synthesis of available
evidence for preventing SSI with twenty-six coreammendations[10]. Likewise, the Centers
for Disease Control and Prevention (CDC) publishatmilar guideline including 14 categories
resulting in 39 recommendations for reducing S&K[fi1]. While thorough in methodology,
these guidelines lack implementation strategidsataslate evidence-based infection prevention
practices into human behavior change. Additionaligny of the proposed guidelines focus on
data driven research that ignore some of the singdenents of decontamination and
sterilization. Others may be beyond the capacityaify low-resource settings, such as
maintaining normothermia[10]. Notably some guidesinlike high fraction of inspired oxygen
and tight glucose control, could be dangerous tepis given existing OT infrastructure and
practices. In resource-constrained settings, wieleethat process maps in the context of a larger
overall quality improvement initiative can be a sdwand effective method for implementing

best practices for surgical infection prevention.
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We developed our infection prevention program adilne WHO Surgical Safety
Checklist, an internationally accepted surgicagsastandard proven to decrease surgical
infections when correctly implemented[21]. The dtist consists of nineteen perioperative
communication steps, of which three are cruciaitéoile surgery: appropriate antibiotic
prophylaxis, ensuring sterile instrument usage,deateasing retained surgical items through
standardized gauze and instrument counts. Eachsstepimple binary confirmation; however, it
underscores a complex process required to delieeend result. The checklist is often difficult
to implement, particularly in low-resource settivgsere these complex processes may be
lacking[20], [35], [36]. We utilized visual processapping to identify gaps in existing processes
in order to improve the delivery of aseptic surgang compliance with and use of the SSC. In
coupling this work with directly observable praeticabits, we were able to generate a robust
tool for local stakeholders to understand curreattices, identify barriers in processes, and
develop contextually-relevant solutions to impraeenpliance with these best practices.
Demonstrating success at one hospital is importeawever, institution-specific process maps
are not readily accessible for adaptation to oskiegical sites. We therefore used the process
maps as a guide for walk-arounds at four tertiavgl hospitals in Ethiopia, which allowed us to
modify and streamline the maps into a more geneiigly applicable tool for identifying issues

in the existing hospital system for infection pnetien.

Process mapping is a promising tool for improvingpliance with best practices and
understanding the various components that affeetdaring any patient encounter [24]. It has
been used in conjunction with lean organizatiohabty, particularly with respect to production
and assembly in mechanized industry[37]. Succegsfriventions using this technique have

been described in diverse but highly complex heatitounters such as emergency room visits
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[38] and cancer treatment [39]. In an interventiatady in Colombia, process mapping and
compliance improvement resulted in a marked redogti infections following cesarean section
[40]. Ultimately, success of such an interventielies on strong management practices, a

structured framework for improvement, and cleagess and objectives [41], [42].

Limitations

While the process maps were generated specifidediary hospital in the southwest of
Ethiopia and thus may be of limited generalizapilte attempted to improve its generalizability
by refining them at four other tertiary referrahters in the country. Despite the Ethiopia focus,
the maps highlight basic needs and requirementsffering sterile and safe surgery, wherever it
is performed. Therefore, we believe these mapseare as a useful quality improvement tool in

many LMICs with similar breakdowns in infection pestion processes.

While discrete, observable adherence measuresuseckto provide quantitative data to
the visual process maps, such data are not indécatia functioning system. For example,
assessment of location for prophylactic antibiatiministration is not equivalent to determining
if the drug was given within the recommended 1 Hmefore skin incision[13]. However, they
provide an operational and measurable assessmprapdr antibiotic timing as the gold

standard is administration just before inductiomésthesia.

As with any intervention focused on human behaei@nge, ongoing engagement and
participation by local stakeholders are essentiabfistained improvement. At our pilot site, a
move to a newly-built hospital coinciding with salcunrest and management turnover resulted

in an inability to offer elective surgical servicasd a collapse in adherence to these standards.



18

Existing management infrastructure and commitmegjuiality improvement are necessary to

deliver on the goals of the Clean Cut program.

Additionally, while improvement in adherence téeiction prevention standards was
demonstrated, the lack of clinical outcome datalicam the direct interpretation and impact. We
are compiling outcomes data at several other halsgpties to provide a stronger evidenced-based
argument for this surgical quality improvementiative. Likewise, the long-term sustainability

impact has yet to be assessed.

Conclusions

Process mapping the steps involved in surgicaciidn prevention helped identify
strategies for improving adherence to internatietahdards. Coupling the detailed, visual
process maps with operational, measurable, andwaide data helped local teams plan for and
prioritize contextually-relevant solutions. Implentieag these site-specific interventions resulted
in higher compliance with antiseptic standardse&tlining and simplifying these process maps

into an adaptable tool could be a powerful meangriproving safe surgery delivery in LMICs.
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Table 1. Observable Measurements to Clean Cut Infectiond?itean Standards

Infection prevention standard

Quantitative measure

Hand and surgical site
decontamination

Surgeon hands

Enters the operating theater with wet hands, inlstashion;
if alcohol solution used on hands prior to gowningterials
available for hand washing

Surgical site

Material used for patient skin preypian

Integrity and sterility of gowns,
drapes, and gloves

Gown/drape

Visual assessment of holes, tearsptatians of sterile field

Glove

Use of new sterile gloves

Visual confirmation of color change from sterilelicator

Instrument decontamination andnside all instrument trays and gown/drape packsl urs

sterilization

surgery; confirmation of no wet instruments or gédvape
packs (“wet packs”) used in surgery

Prophylactic antibiotic
administration

Confirmation of time and location of antibiotic
administration; type of antibiotic(s); if the pattas on
scheduled antibiotics

Surgical gauze/swab counting

Visual confirmation of gauze counts (pre- and ppstative);
number of gauze per count

Use of the surgical safety
checklist

Announcement of operation before skin incisiondduction
of all team members; announcement of estimatedidtuss
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Table 2. Adherence to Infection Prevention Standards at drbmiversity Specialized Hospital

I nfection prevention All OT
standard, specific Baseline, % | Post-intervention, % % Value
measur ement (n=137) (n=302) change P
Hand and surgical site
decontamination
Appropriate surgeon hand |, 4 67.6 +180.4 | <0.0001
decontamination
Integrity and sterility of gowns
drapes, and gloves
Sterile indicator inside 73 87 1 +1,093.1| <0.0001
gown/drape pack
Wet gowns/drapes usage 3.7 5.6 +54.2 | 0.378431
Instrument decontamination
and sterilization
_Stenle indicator inside 65.0 98.0 +50.9 <0.0001
instrument tray
Wet instruments after 2.2 9.9 +353.6 | 0.004354
sterilization
Prophylactic antibiotic
administration
Unknown time of 69.3 63.9 7.8 | 0.266613
administration
Administered in OT 12.4 23.8 +92.1 | 0.003038
Surgical gauze/swab counting
Before incision 51.1 90.1 +76.3 <0.0001
After closure 45.3 83.1 +83.7 <0.0001
Use of the surgical safety
checklist
gpera“.on.a.””ounceme”t 63.5 79.5 +25.1 | 0.000377
efore incision
Introduction of all team 219 301 +376 | 0.073599
members
Estimated blood loss 90.5 92.7 +2.4 | 0429516
announcement

OT, operating theater.



26

Table 3. Barriers and Corresponding Contextually-Relevamirbmements at Jimma University

Specialized Hospital

I nfection prevention
standard

Barrier identified

Process improvement

Hand and surgical site
decontamination

Only plain soap available for
hand washing; no running watg

Resource in maternity OT; unreliable
supply of povidone
No training establlsh_ed fo_r Group based education
. proper hand or surgical site
Training program on proper use of

preparation; ineffective use of
alcohol-based preparation

alcohol-based preparation

Personnel management

No hospital protocol for proper
hand preparation

Education and development
hospital standard for hand
preparation

Df

Integrity and sterility of
gowns, drapes, and gloves

Inadequate supply given to
surgical volume; inconsistent

Procurement of additional
gowns/drapes relative to

Resource power supply for hospital surgical volume; Iau_ndry
machines (new hospital) moved_ to new hospital
(machine wash/dry)
. Use of wet gowns/drapes or | Group education on sterile
Training

those with holes/tears

gown use

Instrument decontamination
and sterilization

Unavailable proper chemical
sterile indicators; non-functiong
autoclave in maternity; no
distilled water; lack of

alHospital purchase of
appropriate autoclave with
attached water distiller; local

Resource appropriate enzymatic solution: indicator tape with
detergent; lack of running waterresponsible person inside
in obstetrics; insufficient tray/pack
number of obstetric trays
Frequent nursing turnover with

. !nadequate onb_oardlng, Standardization of

Training improper brushing and

decontamination methods; use
of corrosive bleach

decontamination and packing

Personal management

No protocols for appropriate
autoclave use; no protocols for
confirmation of autoclave

Assignment of roles and
responsibilities for CSR;
rerouting maternity

function; no protocol for

sterilization to main CSR;
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addressing “wet packs”;
inadequate communication
between CSR and
administration; poor overall
communication with BME;
different protocols based on O
location

posting of proper
communication for BME

Prophylactic antibiotic
administration

Training

Ineffective antibiotic
prophylaxis selection for
cesarean section

Broadening of antibiotic
prophylaxis for cesarean
sections

Personnel management

>90% of antibiotics
administered outside main OT
no designated personnel for
antibiotic administration

Rerouting of antibiotic
delivery to inside main OT

Surgical gauze/swab
counting

Training

Unclear roles and
responsibilities for OT nurses;
lack of hospital protocol for
standardized counts

Development of hospital
protocol for OT nurse
responsibility

Personnel management

Inappropriate nurse staffing fol
cesarean section; retained gad
in maternity OT after cesarean
section

ZAeddition of midwife/nurse for
neonate resuscitation in

maternity OT

Use of the SSC

Resource

No local adaptation of WHO
SSC

Creation of hospital-specific
SSC

Training

Inconsistent usage between

Checklist refresher course to

various surgical specialties

improve effective use

BME, biomedical engineering; CSR, central stertlmaroom; OT, operating theater; SSC,

surgical safety checklist.
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Table 4. Organized Jimma University Specialized Hospital @dttan

Organization,

Proposed quality improvement focus

initiative
Indicator tape with responsible person inside pagk; modification of
Easy win surgical safety checklist to local environment;igr@ducation session on ski
decontamination and maintenance of sterile field
Development of hospital protocol: skin decontamorgtinstrument
decontamination, packing, and sterilization; chistkefresher course to
Medium win improve effective use; improving antibiotic propéis timing and selection:

rerouting of antibiotic delivery to inside main Odroadening of antibiotic
prophylaxis for cesarean sections

Long-term win

Confirmation of sterilization: procurement of chealiand biologic
indicators; hospital purchase of appropriate aat@elith attached water
distiller; procurement of additional gowns/drapekative to surgical volume;
laundry moved to new hospital (machine wash/dry)

Additional
initiative

Addition of midwife/nurse for neonate resuscitationmaternity OT;

development of hospital protocol for OT nurse resiility

OT, operating theater.



29

FigureLegends

Figure 1. Hand and surgical site skin antisepsis process fta@pmap is to be read from the top
left starting with the light blue oval proceedimgthe bottom right with the red box. Diamond
shapes represent a decision, a rectangle represpriisess, and a rectangle with 2 vertical bars
represents a predefined process, i.e. a procelssnwitiple steps. The red text “Study
Measurement” indicates the recorded decisions by dalectors. The question “What is the
primary reason” is a qualitative question to askessers. The blue rectangle including
“Process?” is assessing what is the institutiorcifipgprocess. Italicized text underneath a
symbol indicates the person performing the procésymbol shaded in green denotes a step
requiring electrical power. Top half of map corresgs to surgeon hand decontamination with
the bottom half corresponding to patient surgidal decontamination. OT, operating theater.

(Reprinted from Lifebox Foundation, with permissijon

Figure 2. Integrity and sterility gowns and drapes proceap.nthe map is to be read from the
top left starting with the light blue oval proceeglito the bottom right with the red box.
Diamond shapes represent a decision, a rectargiesents a process, and a rectangle with 2
vertical bars represents a predefined process peocess with multiple steps. The red text
“Study Measurement” indicates the recorded decssipndata collectors. The question “What is
the primary reason” is a qualitative question teeas barriers. The blue rectangle including
“Process?” is assessing what is the institutiorcifipgorocess. Italicized text underneath a
symbol indicates the person performing the procésymbol shaded in green denotes a step
requiring electrical power. OT, operating theafReprinted from Lifebox Foundation, with

permission.)
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Figure 3. Instrument decontamination and sterilization pssamap. The map is to be read from
the top left starting with the light blue oval peading to the bottom right with the red box.
Diamond shapes represent a decision, a rectargesents a process, and a rectangle with 2
vertical bars represents a predefined process peocess with multiple steps. The red text
“Study Measurement” indicates the recorded decssipndata collectors. The question “What is
the primary reason” is a qualitative question teeas barriers. The blue rectangle including
“Process?” is assessing what is the institutiorcifipgprocess. Italicized text underneath a
symbol indicates the person performing the procésymbol shaded in green denotes a step
requiring electrical power. OT, operating theafBeprinted from Lifebox Foundation, with

permission.)

Figure 4. Prophylactic antibiotic administration process mbHpe map is to be read from the top
left starting with the light blue oval proceedimgthe bottom right with the red box. Diamond
shapes represent a decision, a rectangle represpriisess, and a rectangle with 2 vertical bars
represents a predefined process, i.e. a procelssnwiitiple steps. The red text “Study
Measurement” indicates the recorded decisions by dalectors. The question “What is the
primary reason” is a qualitative question to askessers. The blue rectangle including
“Process?” is assessing what is the institutiorcifipegprocess. Italicized text underneath a
symbol indicates the person performing the procésymbol shaded in green denotes a step
requiring electrical power. Abx, antibiotics; OTperating theater. (Reprinted from Lifebox

Foundation, with permission.)
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Figure5. Surgical gauze/swab process map. The map is tteaokfrom the top left starting with
the light blue oval proceeding to the bottom rigith the red box. Diamond shapes represent a
decision, a rectangle represents a process, awtangle with 2 vertical bars represents a
predefined process, i.e. a process with multigpstThe red text “Study Measurement”
indicates the recorded decisions by data collecldre question “What is the primary reason” is
a qualitative question to assess barriers. Therelctangle including “Process?” is assessing
what is the institution-specific process. Italidzext underneath a symbol indicates the person
performing the process. A symbol shaded in gre@ot@s a step requiring electrical power. OT,

operating theater. (Reprinted from Lifebox Founalatiwith permission.)

Figure 6. Surgical safety checklist process map. The mép lie read from the top left starting
with the light blue oval proceeding to the bottdght with the red box. Diamond shapes
represent a decision, a rectangle represents agwoand a rectangle with 2 vertical bars
represents a predefined process, i.e. a procelssnwiitiple steps. The red text “Study
Measurement” indicates the recorded decisions by dalectors. The question “What is the
primary reason” is a qualitative question to asbassers. The blue rectangle including
“Process?” is assessing what is the institutiorcifipgprocess. Italicized text underneath a
symbol indicates the person performing the procésymbol shaded in green denotes a step
requiring electrical power. Abx, antibiotics; OTperating theater. (Reprinted from Lifebox

Foundation, with permission.)
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Precis
Surgical infections undermine surgical safety isotgce-constrained environments. Identifying
barriers and systematically improving adherencé sitrgical infection prevention standards can

be accomplished through coupling observable practata with visual process maps.



lifebos®

Study Measurement Saning lves through saer surgery
6 Whatis
Yes Medicated soa|
= = \_/;/agler” available for %
%) available No handwashing?
'5 y Plain Soap & Water only
o Wash
hands
v
Jewelry Yos What is th Dry hands Dry hands
a7 VWhatls the Study Measurement
removedy No  primary reason? AlEBFok:
Apply . "
sk;ﬁ?:n res elsgiiel pﬁ&!ﬁ?? e G?atv?/::::g
available? N, solution No
What is the What is the
'6 primary reason? primary reason?
w
[=)
Z Sub”ral
= Povidone No
lodine Applied
properly? »
es
Study Measurement Patient
Draped
Agent Alcohol- 5 Yes. B!
e ) Position available for based wash v
Sign-In Induction y " ) comy
patient surgical site A
preparation? gelilit N
0 Sub*al
L _Other .,  Whatisthe

primary reason?



INSIDE OT

LAUNDRY ROOM

©
<
>
=1
o
=
w
[}
0
<<

AUTOCLAVE

STORAGE

Study Measurements Study Measurement
Confirm . .
WET No, ok Gown/ Holes in No Place cloth in
Bl = & = v el s
’ v
. Yes, Ableto  Y©S Binto
rocess?
salvage? No laundry room
1
Cloth v
arrives
Handwash —— Time AirDry ——— > Time "
Repair
Machine No| Drying No l Cloth =
washing v machine Cloth Yed| Tailor
available? es available? Yes repairable?
{ A No
; Ye
Dried Cloth . Holes in es N Tailor Send to
Arrives i TETEEED g cloth? available? N Tailor «
No ° Cloth
Destroyed
. No Sterile Place Sterile Place Tape on Send to
Whatisthe &2 indicators —> Indicator Inside —> Package — Outsideof —>  Autoclave
primary reason? available? Package Package Rolom
h |
Packaged Autoclave yes CQ?:E&T;':; No What is the
Tray Arrives working? sterilization?  Yes primary reason?
lNO What is the
primary reason? Tape color No What is the
: . 2 i 2
Repair DU Blomedlgal Yes R change? Yes primary reason?
Process? BNl autoclave
. available? Send to Sterile
Storage Room
J
s Enough in
Sterile Cloth Cloth stored Yes Pack Brought
Arrives on Shelf SEkifay to OT
surgery? No -
Whatis the lifebo

primary reason?

Saving lives through safer surgery



OPERATING THEATER

z
[}
=
<
z
2
=
z
[}
o
prr
o

AUTOCLAVE

STORAGE

What is the

Study Measurement Study Measurement primary reason?
Sterile Yes Wet No Other No Remove No
indicator ack? II equipment gross
changed?  No pack? needed? Yes debris? Yes|
Scrub Nurse Yes
OT nurse/ Scrub Nurse Scrub Nurse
No Yes Send instruments to
M Instrum(;nts — le Decontamination Room
used? Inst Use
Used instruments Set Yes Broken No Package Place sterile Place tape on
arrive T Complete? No instruments? Yes Set indicator INSIDE tray OUTSIDE tray
n e Sterile Yes
Decontaminate Sort Reconcile missing Remove from e Send to
& Clean instruments circulation available?  No Autoclave Room
Repair What is the
Process? primary reason?
' Confirmati
Packaged Autoclave VeS| 0?21.::2::5\'\?2 No What is the
) Fw . "
Tray Arrives working? sterilization?  Yes primary reason?
l No What is the
primary reason? Tape color No What is the
T i 2 i ?
=]
Process? available? autoclave Send to Sterile

Storage Room
|

Sterile Tray Tray stored

Arrives

on Shelf

Appropriate Yes
tray in Tra)t/DBgZFJ ht
stock? No
What is the

primary reason?

lifebo®

Saving lives through safer surgery



@
w
<
w
I
T
o
Zz
5
w
o
(e)

lifebo®

Saving ives through safer surgery

Appropriate
- Antibiotics |, Abx given Ye. Patient Abx in
(Abx) Ordered local No l_i afford Abx? > stock? .
resistance? g 'What is the
What s the What is the Process? [ = yes| No  primary reason?
primary reason? primary reason? %
Yes Abx Prepare o= Abx
administered < patient for transferred to
No in ward? surgery ward
A
Patient arrives
inOT What is the
primary reason?
Abx
administered o
before
induction? Yes,

Abx type & Yes - .
R RIE AR
documented? patient prepped Timeout

No A
: ! Study Measurement N
‘Whatis the ConfrmAbx __ ConfirmAbx  __ Confirm type
primary reason? given administration time of Abx given



QUTSIDE OT

-
o
w
a
[}
<

lifebo®

Saving Ives through saler surgery

(EIEGHELR Yes, Cut & organize Place in autoclave- Autoclave Container transferred
supply of gauze " .
for OT? No gauze compatible container cycle* to storage
‘ What is the *see instrument
primary reason? process map (Figure 3)
Sterile container ri\r,nV:at ::;I;{em? _What is the
arrives in OT P! my, . primary reason?
v Study Measurement ' No
Transfer gauze Pre-incision No pr\;\g—'eastslior fauze Ct:::})
i locumented?
to sterile table gauze count? counting?
OT nurses Example A Yes
~
. Back table & . Discarded gauze/
Surgical field - Mayo Stand —> p— T Kick bucket(s) — el dpune
Skin Incision
doionst Gauze count
gauze needed No f i NO  Whatis the
during Lt ca;/ ity primary reason?
operation? Yes Eigaac Ye, )
Transfer gauze Cavity
Yes to sterile table Closure
Gauze count L
2
documentedy es Additional St e HDOGES Yes
No Yes operative Yes  Gauze count
gauze procedure IS documented? d of Case
No counted? gauze count? No. g = No No
What is the f reconciled?
What is the What is the What is the

rimary reason? .
3 ry primary reason?

primary reason?

primary reason?



o
L
<
Ll
I
'_
(O]
z
<
w
o
(o]

Study Measurement  \\hat is the
primary reason?

lifebos®

Saving lives through safer surgery

Pause point . -
before bo “SignIn” | —» | Induction | Pos!tuon Bkl
anesthesia? Yes Bt Bl
A
r N\
Confirmation of ~ _ Anesthesia | | Allergy _ Airway issues
patient & procedure equipment checked confirmation confirmed
l What is the
primary reason?
Pause point skin No - . .  Startof
incision? Yes Timeout Surgery
A
N\
Study Measurements Tetmeni
Confirmation of _ Introductionofall _  Announcement of _| Abx delivery L sterilit
procedure type team members estimated blood loss confirmation* ; Y "
confirmation
“see abx delivery *see instrument
process map (Figure 4)  process map Completion of
Figure 3 Surgei
f What is the (Fig ) ger
primary reason?

Pause point No :
before patient “Debrief” > | Pat|ergT
leaves room? Yes ™ cares

! Study Measurement D
Confirmation of ~ _| Count | Patient concerns
operation performed confirmation* discussed

*see surgical gauze/swab

process map (Figure 5)



eDocument 1. Questions to Generate Process Maps for Cleaimn@dtion Prevention
Standards

1. Hand & Surgical Site Decontamination
a. Surgeon Hand Prep
i. Is there a hospital protocol for hand scrubbingsolfwhat is it? If not,
why?
ii. Is jewelry removed prior to scrubbing the hands?
iii. Is water available for scrubbing?
1. Ifyes...
a. What is available for scrubbing (ie plain soap am=der,
medicated soap, etc)
b. How long do people scrub for?
c. Do people use the sterile towels correctly to teytands
(ie using sterile technique)
d. Is there training on hand scrubbing for medical
students/trainees?
e. After drying the hands, is alcohol solution used to
decontaminate?
i. Ifyes...
1. How is it applied to the hands?
2. lIsit allowed to dry completely?

i. Ifno...
1. Why not?
2. Ifno...
a. Is there an alcohol-based solution available?
i. Ifyes...

1. How is it applied to the hands?
2. lIsit allowed to dry completely?
ii. Ifno...
1. Why not?
b. Surgical Site
I. Is the surgical site shaved before skin prep?,Ifivdty? And with what?
(ie there is a difference between using a razatebjaot recommended,
increases S risk] versus using a hair clipper [okay for use, thongh
usually available in low-resource settings]
ii. What agent is available for skin decontamination?
1. Is there enough available supply to always havédahla?
2. Is the skin agent allowed to dry completely ongkim prior to
incision? If no, why?
2. Integrity and sterility of gowns, drapes, and gloves (assuming facility is using reusable
gowns/drapes)




a. When the “sterilized” (ie washed and put through élatoclave) gown drape pack
is opened in the OT, is there a sterile indicateide the gown/drape pack to
indicate sterilization?

i. If no, why not?

ii. Ifyes, is it confirmed that the color changestkiat the package was
indeed sterilized?

1. If it did not change, what action is taken by theff®

b. Are there occurrences of wet gown/drapes (“wet §§€k

i. If yes, how frequent do they occur? What actiotaken by the staff when
there is a “wet pack”?

c. Are there occurrences of holes/tears in the gowmnlksapes?

i. If yes, how frequently? What action is taken by skeff when there is a
hole/tear?

d. Where are the gowns/drapes placed after use iogbeating theater?

e. Is there machine washing available?

I. If yes, how often is it non-functional?

ii. If no, is there adequate staffing, space, and resswavailable for hand
washing?

f. Is there machine drying available?

I. If yes, how often is it non-functional?

ii. If no, does air drying impact the turnover or aahility to provide
adequate gowns/drapes for surgery?

g. Are the gowns/drapes inspected for holes/tears fwipackaging for
sterilization?

h. If holes are found in the gowns/drapes, is themagto repair them?

I. If no, what happens to the gowns/drapes?

i. For rest of process, there is overlap with the @date section for the instrument
process map, please refer there

3. Instrument Decontamination & Sterilization

a. What is the current method to assess for instrurstentization?

b. Is there a sterile indicator on the inside of th&tnument tray?

I. If yes, is there a confirmation process for coloamrge? If so, who is
involved and what is the process?

ii. If no, why?

c. How frequently are instruments wet or have protesoas material on them after
opening in the operating theater?

I. If they are wet instruments or condensation onrnbkile of the tray (“wet
pack”), what is the process that occurs by staéraflentification? Are
they still used for the operation?

d. In the operating theater, is gross proteinaceousmaébrinsed from the
instruments with water or saline? If no, why?

e. What is the current process for cleaning/decontatirig the instruments? Who
developed these processes? What is the trainingoaefor new staff?




m.

n.
0.

i. If bleach is used, how long is it soaked for? Hoggtiently is this greater
than 10 minutes?
ii. What type of detergent is used? Are the instrumientshed? Please have
staff model the process through which they cleanrbktrument [SPECT
CAN HELP WITH ALL OF THIS PART]
iii. Are the instruments rinsed with deionized wateeradietergent/brushing?
If no, why?
Iv. How are the instruments dried?
v. How are the instruments organized and packed etgiteays?
vi. Are the instruments inspected to assess for unlitgabpair?
vii. Is there a repair process for surgical instrumeliits@, what is it?
Are sterile indicators placed inside the tray ptmsending to autoclave? If no,
why?
Is sterile indicator placed on the outside of tlag prior to sending to autoclave?
If no, why?

. Who operates the autoclave on a daily basis? te th&aining process they go

through?

How frequently is the autoclave non-functional?

What is the process to repair the autoclave whsmion-functional? (ie is the
biomedical engineering available, how responsiectiaey, how well trained are
they, etc)

Is distilled water available?

I. If yes, what volume is available? How much is reedito run the
autoclave? Is there enough as well for washingrtsieuments? How
frequently is it not available?

ii. If no, why?

Is there a process to confirm autoclave functien® there use of biological or
chemical sterile indicators to confirm the autoelactually reaches the correct
time, temperature and pressure to sterilize? Ageetfunctioning temperature
gauges on the machine? Is there a system for iegdiayging the autoclave
cycle runs? If so, what is it?

How frequently does the sterile indicator tapelmdutside of the package not
change color? If it doesn’t change color, whahes process to address it?

Is there a sterile instrument storage area? Iflyaw,are they transferred there?
Is there appropriate amount of instruments for yaurgical volume?

4. Prophylactic Antibiotic Administration

a.

b.

Who orders the antibiotics prior to surgery? How tue antibiotics selected for
the operation?
Is there a hospital policy for the recommendedoéatics to administer before
certain types of surgery?
Are documented antibiotic resistance patternseahtspital available?
I. If yes, is the prescribed antibiotics appropriateeqg the resistance
patterns? If not, why?



d. What happens if the patient cannot afford the ottty

e. Is there enough antibiotic in stock for surgery?

f. Where is the antibiotic administered for surgefyi®is not in the operating
theater, why? Who administers the antibiotic fogsuy?

g. What is the goal time for delivery of antibioticfbee skin incision? Is this
measured at your facility? If not, why?

h. How frequently is the operation cancelled afterghgent has already received
the antibiotic?

i. Is there a confirmation process to ensure thaatiibiotic was administered? If
so, what is it?

5. Surgical Gauze/Swab Counting

a. Describe your current process for counting gauze

b. Is there an adequate supply of gauze for the apgrablume?

c. Who counts the gauze before skin incision? Whttdgrocess that they use to
count the gauze? Is there documentation of the runfiigauze used before skin
incision? If not, why?

d. If more gauze are required than the number staréd ow are they added? Is
this documented?

e. When the gauze are used, where are they placésithiere a separate bucket to
collect the gauze to allow for easier countingrlate? If not, why?

f. Are the gauze counted before fascia is closedtltetis an incorrect number
compared to the start of the case, what is theggsothat occurs?

g. Is there a final gauze count when skin is closédt¥ere is an incorrect number
compared to the start of the case, what is theggmothat occurs?

h. How frequently has there been a retained surgeatg or item? If there is, what
is the process that occurs to make sure it doekapyien in your facility?

6. Useof Surgical Safety Checklist

a. lIs it currently being used in your facility?

I. If yes, has it been modified to your facility?

b. Is there a pause point before anesthesia is ademed?

I. If yes, who communicates at this time? What isabficommunicated?
(ie patient,

c. Is there a pause point before skin incision?

I. If yes, who communicates at this time? What isa@bficommunicated
during your time out? (ie abx confirmation, patieaurgery, estimated
blood loss, sterility of instruments etc)

d. Is there a pause point before the patient leavesotbm?

I. If yes, who communicates at this time? What isa@bficommunicated
during the debriefing? (ie. gauze count confirmatiaperation performed,
etc)




