Implementation of the Munro scale for
perioperative pressure injury risk assessment
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ABSTRACT: Objective: To describe the implementation of the Munro scale in electronic medical records to assess the risk of pressure injury in patients
in the perioperative period. Method: Experience report on the process of implementing the Munro scale electronic system in a large philanthropic hos-
pital located in the city of Sdo Paulo, with 40 nurses. Results: The Munro scale was implemented in the electronic medical record, with a quick view of
its result in safety alerts on the surgical map panel. To use the technique, 40 nurses were trained in two stages: in the distance learning modality and in
person, when they followed its application. Three of these professionals required one more day of follow-up and five had queries about the applicability
criteria after training. Conclusion: The implementation of the Munro scale was completed in the proposed primary unit, and the systematic risk deter-
mination and implementation of preventive measures contributed to avoid perioperative pressure injuries. The electronic system provided agility for
implementation, and the alerts and visualization on a surgical map improved communication with the team in the identification of risk; there were few
queries about the process or any items of the scale.
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RESUMO: Objetivo: Descrever a implantagdo da escala Munro de avalia¢do de risco de lesdo por pressdo em pacientes no periodo perioperatorio no
prontuario eletronico. Método: Relato de experiéncia do processo de implantagdo em sistema eletrénico da escala Munro em um hospital filan-
tropico de grande porte localizado no municipio de Sao Paulo, com 40 enfermeiros. Resultados: Foi implantada a escala Munro no prontuario
eletrénico, com visualiza¢do rapida do seu resultado em alertas de seguranca em painel do mapa cirargico. Para utilizar a técnica, 40 enfermeiros
foram treinados em duas etapas: na modalidade ensino a distncia e presencialmente, quando acompanharam sua aplicac¢io. Trés desses profissio-
nais necessitaram de mais um dia de acompanhamento e cinco apresentaram dtvidas quanto aos critérios de aplicabilidade apés o treinamento.
Conclusdo: A implantagio da escala Munro foi concluida na unidade primaria proposta, a determinacio de risco sistematizada e a implementagio
de medidas preventivas contribuiu para evitar lesdes por pressdo no perioperatério. O sistema eletrénico proporcionou agilidade para implanta-
¢do, e os alertas e a visualizagdo em mapa cirtrgico melhoraram a comunicagdo com a equipe na identificacdo do risco; poucas foram as duvidas
sobre o processo ou itens da escala.

Palavras-chave: Medigdo de risco. Enfermagem perioperatéria. Lesdo por pressdo. Registros eletronicos de saude.

RESUMEN: Objetivo: Describir la implementacion de la escala de evaluacion de riesgo de lesion por presioén de Munro para pacientes perioperatorios en la
historia clinica electronica. Método: Relato de experiencia del proceso de implementacion del sistema electronico escala Munro en un gran hospital filan-
tropico de la ciudad de Sao Paulo, con 40 enfermeros. Resultados: Insercion de la escala Munro en la historia clinica electrénica con visualizacion rapida
del resultado de la escala en alertas de seguridad y panel de visualizacion del mapa quirtrgico. En el proceso de implementacién de la escala se capacitaron

40 enfermeras en la modalidad a distancia y posterior seguimiento de la aplicacién con capacitacion presencial. De los 40 enfermeros, tres necesitaron un
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dia mas de seguimiento y cinco tenian dudas sobre los criterios después de la capacitacion. Conclusion: Se complet6 la implementacion de la escala de

Munro en la unidad primaria propuesta. La determinacién sistematizada del riesgo y la implementacion de medidas preventivas contribuyen a la preven-

cién de las lesiones por presion perioperatorias. El sistema electrénico proporcioné agilidad para la implementacién, las alertas y la visualizacién en un

mapa quirtrgico mejoran la comunicacién con el equipo en la identificacion del riesgo y se presentan pocas dudas sobre el proceso o los items de la escala.

Palabras clave: Medicién de riesgo. Enfermeria perioperatoria. Ulcera por presion. Registros electrénicos de salud.

INTRODUCTION

Perioperative pressure injuries stand out among adverse
events resulting from avoidable surgical and anesthetic com-
plications’. Studies describe the incidence of pressure injuries
with wide variation, reaching 77%?; the treatment for this
type of lesion is associated with its high costs.

Despite technological advances, pressure injuries result-
ing from surgical positioning represent a challenge in clin-
ical practice, as they depend on a set of factors, the quality
of care provided being essential to avoid them’.

In the care process, prevention may be associated with
risk determination, whose early assessment is a challenge to
be overcome with the Munro scale. Having previously deter-
mined the risk, it is possible to adapt preventive measures
and apply best care practices in each phase of the perioper-
ative period.

The risk of pressure injuries from surgical positioning is
a diagnosis made by nursing, and interventions include the
use of support surfaces, protection of bony prominences,
monitoring of surgical positioning and assessment of skin
conditions and risk*.

As a risk assessment, the Munro scale consists of three
moments: preoperative, with six risk categories: mobility,
nutritional status, body mass index (BMI), recent weight
loss, age, comorbidities; perioperative, with seven catego-
ries: classification according to the American Society of
Anesthesiologists (ASA) scale, type of anesthesia, body tem-
perature, hypotension, humidity, surfaces and surgical posi-
tion; and postoperative, with two risk categories: duration
of perioperative period and blood loss™*.

In the preoperative phase, a score of 5 or 6 represents low
risk; between 7-14, moderate risk; and 15 or greater, high
risk. The preoperative score is then added to the items eval-
uated intraoperatively, and its cumulative factor determines
score 13 as low risk; 14-24 as moderate risk; and 25 or more
as high risk. Finally, in the postoperative period, the total

intraoperative score is added to the items evaluated after the
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surgical procedure, so 15 represents low risk; 16-28, moder-
ate risk; and 29 or more, high risk>*.

Created in 2010 in the United States, the scale was included
in the recommendations of the Association PeriOperative
Registered Nurses (AORN) as a tool to assist in injury pre-
vention' in 2014, when it was disseminated to all states.
Its use has also been recently described in China’, Turkey®
and Italy®. To date, it is the only scale used to dynamically
assess the risk of pressure injury in adult surgical patients in
the perioperative period.

A score (from 1 to 3) is assigned to all items of each
perioperative phase on the scale, according to which the
higher the score, the greater the risk for the patient. In the
preoperative period, the Munro is applied when the patient
is admitted to the inpatient unit; then, the result determines
the intraoperative risk and again the risk at the end of the
procedure, when transferring the patient from the table
to the bed. This result in turn determines the risk for the
immediate postoperative period. Finally, the scale is applied
upon discharge from the anesthesia recovery room, and the
score determine the immediate postoperative risk.

The tool was translated, adapted and validated into
Brazilian Portuguese, with good validity and reliability™.
The study on its predictive validity showed that the value
of the area under the ROC curve of the intraoperative
risk score for pressure injury was 0.874, sensitivity was
85.92%, and specificity was 78.41%. The value under the
same curve for the postoperative score was 0.774; sensitiv-
ity was 67.73%; and specificity was 80.58%, which leads us
to conclude that the scale is very effective in predicting the
risk of pressure injuries'.

In another study with predictive validation, results were
similar for the ROC curve: preoperative: 0.653; intraoperative:
0.872; and postoperative: 0.868, meaning that the Chinese
version of the scale is more adequate to assess the risk of
pressure injury in surgical patients’.

In clinical practice, the risk must be determined before
the beginning of a surgical procedure, so that, in the operat-
ing room, preventive measures are prepared beforehand and
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serve as an alert for the assistant nurse, who must periodi-
cally evaluate the patient, paying attention to any changes
in risk in that timeframe.

This professional is responsible for providing direct assis-
tance, identifying risks and intervening with appropriate
measures to avoid damage, increasing patient under his/
her responsibility’s safety. With this in mind and in search
of assessments that can determine risks before admission
to the operating room, as well as help in assisting in periop-
erative evolution, we chose the Munro Scale to be imple-
mented in our institution, a large general hospital where
surgical procedures of low to high complexity are carried
out every day.

0BJECTIVE

To describe the implementation of the Munro scale in elec-
tronic medical record to assess the risk of pressure injury in

patients in the perioperative period.

METHOD

This is an experience report describing the creation and imple-
mentation of the Munro scale to assess risk of injury in periop-
erative patients in a large philanthropic hospital located in
the city of Sao Paulo, from November 2021 to January 2022.

The operating wing of the study hospital has 17 preoper-
ative beds, 24 operating rooms, including two with robotic
technology, two with laminar flow and a neurological suite, in
addition to 27 anesthesia recovery beds. An average of 1,500
surgeries of varying sizes and specialties are performed per
month in this wing.

In the preoperative ward and in the surgical center of two
hospital units, 40 nurses from the pre-, peri- and postoperative
phases were included in the training, working the morning,
afternoon and night shifts, except those who were on vaca-
tion or sick leave in the implementation period. All partic-
ipants signed an attendance list and their participation was
documented in their training history.

The Munro scale includes the operative phases (pre, peri
and post) with respective assessment items, to which a score
is assigned (from 1 to 3). Each phase has a (cumulative) risk
determination score. A summary of the items’ description
is shown in Chart 1; it can be downloaded in full from www.

escalamunro.com.

3

The first stage consisted of three elements:

1. Insertion of the Munro scale in a Philips” electronic
medical record, in the Score Flex II module, within
scales and indices, with the three phases of scale
application and respective items and scores for auto-
matic calculation;

2. Determining risk using electronic medical records; and
Application of the result measured by the scale in
security alerts for quick identification by any mem-
ber of the nursing team when accessing the electronic
medical record.

The Score Flex II module is a function within the Philips
system for immediate insertion of scales and indices by
the institution, in which one records the scale, assessment
items and score per item, the results and reference of the
validated scale.

At the end of the first stage, a one-day pilot program was
implemented to validate the usability of the system regarding
the scale. This initiative showed the need to identify comor-
bidities more easily, without opening the “Result” field, since
these are separated one by one because of the “Score Flex
II” icon’s function.

As the team is provided with the surgical map view panel
along the aisles and in medical comfort, whose architecture
was developed internally by the information technology team,
all moderate or high Munro scale cases were added to this
panel so that any member of the surgical team can see it.

The second stage (implementation) started with the
training of the nursing team in two moments: at first, vir-
tually, through the SAP SuccessFactors platform, under the
theme “Skin assessment and inspection in patients under-
going a surgical procedure: pressure injury prevention”,
addressing pressure injuries, citing the use of the new tool
to assess risks and measures to be implemented during
patient follow-up.

The training was developed by the corporate education
nurse in partnership with the surgical center nurse and the
stomatherapist, covering the team training action plan on
injuries and preventive measures, including perioperative
risk assessment.

The team participated in person in the second session,
in which the tracer method was applied, that is, a follow-up
of the patient from the beginning to the end of the pro-
cess. Initially, the concept of the scale and its usability were
explained and then each professional was guided on the eval-

uation period, the criteria and its completion in an electronic
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Chart 1. Munro scale in each implementation phase and assessment item with corresponding score.

Implementation phase | Assessment items

Mobility

Nutritional state
(Length of NPO)

BMI
Preoperative

Weight loss (last
30-180 days)

Age

Comorbidities (one
point per comorbidity)

Score

1. Not limited
2. Very limited
3. Completely immobile

1.<12h
2.12-24h
3.224h

1. <30 kg/m?
2. 30-35 kg/m?
3.>35 kg/m?

1. Up to 7,4% or unchanged
2.7,5-9,9%
3.>10%

1. 39 or younger
2. 40-59
3. 60 or older

Smoking, hypertension, vascular disease, kidney disease, heart disease, and lung

disease, history of pressure injury, and diabetes

5 or 6 = low risk; 7-14 = moderate risk; 15 or more = high risk

ASA

Anesthesia

Body temperature
fluctuation

Hypotension
(fluctuation in systolic
blood pressure
— SBP)

Moisture

Intraoperative

Surface and
movement

Surgical position

l.Asale?
2.Asa 3
3.Asa>3

1. Sedation and location
2. Regional
3. General

1. < 2°C Change or unchanged
2. 2°C change
3. 3°C change

1. Unchanged or < 10%
2. Change from 11 to 20%
3. Change from 21 to 50%

1. Dry
2. Some moisture

3. Pooled or heavy fluid

1. None/use of thermal blanket on the body/fixed position
2. Use of aids/thermal blanket under the body/fixed position
3. Shear force/added pressure/variable position

1. Lithotomy
2. Lateral
3. Supine/prone

13 = low risk; 14-24 = moderate risk; 25 or more = high risk (add preoperative total for Munro calculus to intraoperative total)

Duration of
perioperative period

Postoperative
Blood loss

15 = low risk; 16-28 = moderate risk; 29 or more = high risk (intraoperative total for Munro calculus is added to the postoperative total)

1.Upto2h
2.2-4h
3.>4h

1. Up to 200 mL
2. 200-400 mL
3.>400 mL

| & |
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system. Queries were also discussed, repeating the follow-up
cycle until all professionals felt confident about it (Figure 1).

We proposed to start the application in the preoperative
unit of the surgical wing, with the nursing team under the
same management, also responsible for 60% of the surgical
admission and preparation, and slowly expanded it to the
hospitalization units in April 2022, for better monitoring of
processes. In the same year, it was implemented in February
in the hospital units of Itaim, also in the capital of Sdo Paulo,
and in April in Brasilia, the Federal District.

RESULTS

In the first stage, the scale was registered by the clinical infor-
matics nurse in the Score Flex II model, in the icon “Scales
and indices” of the Philips system, following the assessment
items composed by the Munro scale (Figure 2).

Implementation

of Munro scale

!

Insertion of the
scale in electronic
medical record

}

Pilot for
usability
testing

Adjustment of
field
“comorbidities”
to enhance user
view

Need of correction

)

<«— Approved

Building of Munro
Moderate and High Alert
Result on the Surgical
Map Panel

Remote Training on
pressure injuries

and risk assessment

Phase II
-

IN-PERSON TRAINING
Explanation of concept, application,
evaluation moment and completion of
medical record with the Munro scale

Figure 1. Flowchart of the Munro Scale implementation
process; 2022.

In this process, data already registered cannot be
imported, which again requires manual input of information.
However, the automatic calculation and result determination
eliminates the need to consult the score to classify the result.

Subsequently, the information technology business ana-
lyst inserted the results of the scale into security alerts so
that any team member could see it when opening the elec-
tronic medical record, without the need to open the “Scales
and indices” field (Figure 3).

Then, the system developer inserted the scale result in
the surgical map panel and color-coded them, expanding the
view of the Munro scale result, in addition to the electronic
medical record, by any team member (Figure 4).

In the second phase, while the system was being devel-
oped, a mandatory virtual training was applied to all team
members in an internal training platform. Attendance was
controlled by the corporate education nurse.

In the in-person training, of the 40 participants, only three
needed to be followed up for another day when filling in to master
the process; as for the evaluation criterion, five participants had
some queries days after the training. None of the professionals
expressed having doubts in handling or filling in the system fields.

As for the assessment items in the preoperative phase, the
Munro scale requires knowledge and mastery of the nurses
at the admission unit, as they need to add the question about
weight loss in the last six months to the patient’s assessment rou-
tine. The other items are relevant to the initial assessment and
physical examination, so the workflow did not require change.

We did not propose interventions in the preoperative
period because we understood that the intraoperative nurse
was the one who mastered measures such as adhesive dress-
ings in pressure areas related to surgical positioning.

For the perioperative phase, the scale comprises aspects
of assessment resulting from the surgical procedure, and
these are the domain of surgical center nurses. For these
professionals, the items related to temperature and blood
pressure generated more queries, since we did not measure
the temperature of all patients during the procedure, but at
the end of it, for calculation purposes.

The need to memorize a formula to detect the percentage
of systolic blood pressure loss was initially questioned in the
training, but with the frequency of evaluations, it would soon
be mastered and incorporated into the professionals’ routine.

In the perioperative period, in turn, questions about posi-
tion (variation of positions) and surfaces (identification of
support surfaces) were common, while the moment of eval-
uation was questioned only by some nurses.
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Figure 2. Preoperative Munro Scale in Score Flex [l model in electronic medical record; 2022

Figure 3. Munro scale results presented in the security alert
(first quick view screen when opening the medical record); 2022

Figure 4. View of Munro scale result in the surgical map of an
operating room (red for high risk and orange for moderate); 2022

6

The interventions proposed for the intraoperative period
considering the risk previously identified were a matter of
discussion, but the necessary care for the patient was rein-
forced, especially when it comes to minor surgical procedures
and preventive measures in outpatients.

In anesthesia recovery, the assessment items encompass
completion of the procedure, measurement of perioperative
time and sum of possible intraoperative and postoperative
bleeding. The participants asked the training team about
recording and consulting information about bleeding, which
is available in the electronic medical record.

Also during anesthesia recovery, in case of patients with
moderate and high risk, two techniques were instituted: skin
assessment and change of position depending on the surgical
procedure, when decompression measures were not possible.

Conclusion is that the Munro scale changed the nurses’ con-
ception of risk determination, which was done empirically while
determining protection measures based on what they knew about
the surgical procedure, that s, they intended more prevention mea-
sures for patients undergoing major or long-duration procedures.

During training, they realized that the risk was determined
by the patient’s characteristics, showing moderate risk even
for small and short-duration procedures. The risk was previ-
ously informed to the intraoperative nurse, allowing them to
prepare preventive measures, or delegate care in case of minor
interventions while helping with larger or more complex ones.
However, the risk worsened from one evaluation to another,

going from low or moderate, in the preoperative period, to
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moderate or high at the end of the procedure, allowing the
implementation of measures in the immediate postoperative
phase, thus interfering with the progression of pressure injury.

Another positive feature was the improvement in commu-
nication, since the scale determines the risk for the upcom-
ing phase and, therefore, the teams working on pre, peri and
postoperative areas expanded their communication when
transitioning moderate- and high-risk patients.

Thus, risk-based preventive measures were implemented
in advance in the perioperative and postoperative phases,
expanding the scope of perioperative pressure injury pre-
vention. This is expected to reduce the number of injuries
resulting from positioning after this intervention.

The other members of the nursing team, in addition to
the virtual training, were instructed on the view of the risk
in the safety alert and the need to support the nurse in apply-
ing the scale, signaling the end of the procedure.

The score is cumulative, so each phase needs to be com-
pleted before moving on to the next.

During the implementation of this process, we had some
failures such as forgetting a new process was in place and
skipping phases, missing a patient’s record, which required
guidance to reinforce corporate communication and recur-

ring reminders during the shift.

DISCUSSION

Inserting information into electronic medical records was
essential for team adherence, since records are currently made
electronically. One of the benefits found was the construc-
tion in a flexible field, which allows the insertion and appli-
cation of scales, streamlining the implementation process.

Electronic medical records have become important tools
not only for recording and organizing information, but above
all as the main vehicle for quickly, easily and safely accessing
and obtaining health data'.

The difference in this structuring took place with the inser-
tion of alerts and a panel with viewed by any member of the
team, in addition to the orientation of the team towards con-
sumption of information. Although alerts help to streamline
the exchange of information, they can be ignored by someone,
since it is a pop-up window that does not require data entry,
so it is recommended to not be overloaded with information.

The surgical map panel is more comprehensive, with a
quick and colorful view that draws the professional’s atten-
tion. Early identification of patients at risk for injury allow

7

preventive measures to be instituted more quickly, with time
to organize the necessary resources.

In this way; it is also possible to communicate with patients
at risk in daily and brief meetings on safety called safety huddle,
reinforcing the need for preventive measures and monitoring
by nurses during the procedure and when evaluating patient.

A qualitative study on computerization led participants
to perceive it as a resource offering more safety to the patient
and agility in data management, besides avoiding patients’
exposition to unnecessary risks. However, the infrastruc-
ture and technical training of the team in this study required
improvement so they could effectively handle the system".

It should also be noted that nurses did not experience
difficulties when operating the system or using the icon to
enter results, as well as viewing the information generated by
the score or accessing what had been recorded. However, its
handling was taught individually during follow-ups, which
may have been a differential.

Regarding queries and difficulties in applying the scale,
although the level of knowledge was not measured at that
moment, we found a similar scenario a study carried out in
Singapore on the knowledge and attitude of perioperative
nurses to identify risk of pressure injuries, of which 73%
reported not having adequate experience in prevention and
88% posed queries about treatment strategies; overall knowl-
edge about the topic was only 47.8%".

In another study conducted in Turkey on theoretical and
practical knowledge about the care of patients with pressure
injuries, the results pointing to greater practice or additional
training correlated with knowledge were significant, so addi-
tional training is recommended to expand nurses’ knowledge
about pressure injuries”.

It is possible that the combination of teaching strategies
(virtual and in-person in tracer modality) has contributed to
few uncertainties when applying the scale; however, frequent
training on preventive measures and treatment is recommended
to empower the perioperative nurse in clinical practice.

The results of a study on education for the effective use
of the Munro pressure injury risk assessment scale by the
perioperative team in the United States indicated that this
group of professionals preferred the combination of learn-
ing modalities and media'’.

Implementing preventive measures based on structured
risk assessment is part of the recommendations to avoid pres-
sure injuries, and remains the main method applied in the
formulation of these measures, so it is important that the

tools selected for risk assessment are accurate and reliable!!.
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The Munro scale translated into Brazilian Portuguese was
validated along with the ELPO scale, with statistically signif-
icant values (p = 0.000) in the Friedman test and Spearman’s
correlation in the perioperative phase (0.30; p = 0.010)°, and
predictive validation with high sensitivity and specificity”'"

As recommended by the Joint Commission International
(JCI), some of the features aimed at the prevention and care
associated with pressure injuries are: patient assessment upon
admission to identify risk, systematic risk assessment for pres-
sure injuries, reassessment in defined intervals, implementa-
tion of risk-based preventive measures and staff training'’.

The Munro scale comprises systematic and periodic risk
analysis, starting at patient admission, and reanalysis in the
perioperative process. Its implantation in this institution
allowed to train the team on risk assessment and implemen-
tation of preventive measures, reaching the objectives pro-
posed by the JCL

The implementation of the tool showed the importance
of continuous monitoring and reassessment, since the wors-
ening of the risk in the perioperative period was noticed due
to extrinsic factors related to the surgical procedure. In this
case, measures were implemented to prevent the progres-
sion of the pressure injury.

As it is common in procedural innovation, it takes some
time to practice to be internalized and become part of the
routine of a sector; therefore, it requires close monitoring
and team awareness. One of the professionals’ suggestions
was to apply the tool to some patients until mastering it,
and then gradually extend it to all who should be evaluated.

One of the limitations of this study was its application in
only one center initially; with regard to its clinical practice, the
implications refer to the importance of systematized risk anal-

ysis, implementation of preventive measures and opportunity

for a second round of perioperative risk assessment, allow-
ing each institution to adopt the tools that meet their needs.

CONCLUSION

The implementation of the Munro scale was completed in as
proposed in the primary unit, with progressive expansion to
cover the entire hospital. Systematized risk determination and
implementation of preventive measures contributed to reduc-
ing perioperative pressure injuries, while the electronic medi-
cal record, alerts and views of the system helped to communi-
cate patient risk. Professionals faced few difficulties during the
implementation of the new tool, all attributable to training.
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