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Structural Visualization of Expert Nursing: Cancer Pain Management
Chitase Watanabe®, Makiko Uchivama®, Mikako Takahashl®, Ekiko Sato®,
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" The Linrversity of Tokpo

Opening Summury

Nurses™ knowledge and making decision in Cancer Pam
Managenent contribute much o mprovement of cancer
patients’ QOL Based on practive of expert nusse tnvolved i
Cancer Pain Management, we have develaped the algorithm,
which clarified that murses implement much of ohssrvations or
complicated decimon makings in Caneer Pain Munagement
Hercafler 1t 15 sighifiecent challenge to eamine ns consistency
and validity todlevelopits system,

Key Word: Cancer Pain Management, Algoridm

Introduction

Pam 15 very severe problem for cancer patients and nurse
Lakes very mportant rele in Cancer Puin Manpgement For
improving QOL  of patients, appropriate  decision  of
iterventions adaptive 1o patient condition is required  To assure
nursing quality, system supporung for such deasion makng (s
suppaned mdispensahle. Here s early phase of developing this
sydem, we developed algorthm of Cancer Pain Management
based on practice of expert nurse in Cancer Pain Management

Method

(13 Thie dnterature review and web scarches,

(2} Intervicws with Pain Control Nurse, pharmacist and doctors.
(3) Clartfy the foctor of wres in Cancer Pam Management.

(1) Develop the algorithm of Cancer Prn Management

(5) Examine the consistency of the elgonthm with Pam Comrol
Nurse

Results

Algorithm  was developed based on the World Health
Organization's (WHQ) unalgesic lidder, This algorithm showed
typeal 15 sequences of chiees secording to combunation of
medicing und administrativn route Algorithm  consists of
following nodes: 159 of cheice, 202 of thinking, and 10] of
ation Reference tsble and asessment ttem table were
developed 1o support mare epproposte decision making. Further
more expert murses make comphicated decision which medicine
1o admmister with doctors snd phammnasts in Pain Munagement.
Team medivine is indispensable so tht algorithm should clearly
specify the setor: who to make choive or who to take actions,
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Figurel Part of Algorttm of Concer Pain Managerent
Concluslon

“This algorithm clanfied muse implements severnt ohservations
and multiple comples choiees to ke one aetion in Cancer Pam
Mumgement. It is next challenge in fiture o validate the
nlgoritton by actually spplymg to cancer patients.

Thin study was supporied by grant from Japmn Minisay of
Health, Labor and Welfare (No.15150501] Supervisor is PhD
Soteko Teuru).
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Opening summary

BABHED QL ORI EEBERTEDICE, BFBEMONAEERE TR AL MIET SHH
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Introduction
BABEIT L > THEAIERHETH
0., BEBEEEIRT OIRIA MZBW
TEHERZREZH->TWS, NABED
QL OMEZDIT DL, BEDIRE
IR 72D TET) sl 2 n B &
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AYBREBIFBIFAN— M —ADERK
EBETILUTHRANERIYROA FOY
NVITU X LEERLZ.

Methods
1. The
searches.
2. RAzario—)lhF—X (?) Bk
CERER, EBEicA > —Ea—%275
3. MAMERIRIALMOTTERE
LT %

4, BAMERBIRXOA O 7REY

literature review and Web
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Resul ts
MAMEBE IR A S FOTIVITY XA
i VHO OB T R IA L R F— (the
World Health Organization's  (WHO)
analgesic ladder) ZEMBITER L 2. 2D
TIIAY XA, EHlEBEOREKEM
AEHEILT. H2ELIL =—BOH W
DRN 5 BEY EHATDHENTEET
N X LEETIRHBO3E (choice)
13159 H 0., HEF (Thinking) LAa<TiE
R IENRERIX 202, 1748 (Action) 1% 101
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5
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INTRODUCTION

# Pain is a very serious problem in cancer patients.
Nurses play an important role in Cancer Pain
Management to improve QOL of patients.

# The pain management is complicated : the choice
of suitable drugs depend on each patient’s
condition and side effects of the drugs are ofien
serious.

# Thus, supporting Guide for decision making is
indispensable to assure a good nursing quality.

» We developed a novel algorithm of hased on the
practice of expert nurses in Cancer Pain
- Management.
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PURPOSES

{1) Extract elements of nursing practical care regarding
Cancer Pain Management.

(2) Structuralize the relationship among each elements and
develop algorithm for decision making in practice.

METHODS

(1) Literature reviews and web searches.

(2} Interviews with Pain Control urses, pharmacists and
doctors.

{3) Clarify the elements of cares in Cancer Pain Management.
{4) Develop the algorithm for Cancer Pain Management.
{3} Verify the algorithm with Pain Control Nurses.

RESULTS
# Whole system was derived from the World Health
{Jrganization's {WHI)) analgesic ladder.

# Restructured algorithm consisted of following nodes: 202 of
decision, 159 of choice, and 101 of action.

The 1+, Ladder

The 20, Ladder

‘.,>,‘L§:‘:f'{; Ft‘?}f“‘?‘.{‘_&‘ ‘_:f

MA‘#

HOH g @

Figurel. Overview of Algorithm concerning Pain manage ment

w-t.’s
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RESULTS

# This algorithm showed typical 15 sequences of choices
according to combination of drugs and administration

routes. { Figure 1 &Tahle 1}
Table 1. Corbination of drugs and admirdstration routes
Administration Routas
Thaord | Trane- [Thorestsl| Hyse. Infre-
rouls degmel reuts demmie | venmm
1 H2AID2 & ® &
Blon
opicid |Actlaminophen| € ] &
B Codeine 2
Wesh
apkoid eyrendong @
i Yorphine ] & @ &
Slvang
opied Featamd @ & @
RESULTS

» Reference tables and assessment item tables were
developed to support more appropriate decision
making.

]
Referenceintda

clizlca] noresks Bhely o coaaudt i
emigiriml e By warh with EHR

& ayulem refarring theinformelion ia

Eaa ieinla,

i A
‘Aesetemenlitam
tatia

{emsmemmant is tebde) shoes tha
ibemas reqpadred fur eech assezsreent.

Tt

jamndideiategic tebic} shea tre
CANDEDATE LOAGICe, whish 2re only!
for vooin referencd naw and

i

upenesn 1 b feien in futere.

Gogic labio) showe Bve Rogics, whith

L thte || i nchukdd s cormponant of EHR

Figure2. Apart of algoxithmof Cancer Pain Managemenit  Figured. Tables in algorithm
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RESULTS

# Furthermore, expert nurses provided an important
information to help doctors to choose suitable medications
with a collaboration with pharmacists .

# The algorithm should alse specify the roles of all the actors:
doctor , nurse and pharmacist.

adlor ane » e arel = NHAIES

frter of Rsiles

facllem

Figurel, Apart of slgprithmof Canver Pain Flanagemend Figure3. Componenis of algorithm

CONCLUSION

» Expert nurses make multiple complex
choices to take one action in Cancer Pain
Management.

#» The validation of our algorithm should be it
to actual cancer patient’s care.
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Structural visualization of expert nursing: Development of Assessment and Intervention
Algorithm for Delirium Following Abdominal and Thoracic Surgeries

Shigeaki Watanuki®, Tomiko Takeuchi®, Yoshimi Matsuda”, Hidemasa Tmmhi
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nrversity of Tokyo Graguate School of Engneermg, Tokye, Japan

Opening Summary

Assexemant and intersennon algorithm for dzlirium following
abdonmnal and thorace surgerivs was developed based vpon
the bterature review and interview and discussion with expert
healthcare professionals. The structre of assessment and
miervention algonthm  included  predicion prevention,
assexsmentl, und infervention companents. Future validation
shudy needs to aim at acewmdation of clinical ouleome data.
clarificaton of relatrve weight of vanous nsk factors, and
climical utility of algerithm,

Kepwords: debirivm, rist factors, perfoperative care, algarithm

Introduction

The puwrpose of this study was to develop a standardized
ussessment and imervention slsorithm for delirium following
sbdominal and themeic surgeries. Postopertive delirium is

penerally associnted with pattonts” decreesed functional reserve,

patient safety ssucs, pebent'fumily distress, and elevated
healtheare eosts. Despite the high incidence of past-surgical
delirmam, evidence for nasessment nnd mtervention lgorithm
forsuch condition was limited in the litorture.

Methods

Literature and web resowrees were sesrched ps regards 1o the
level of evidence. Health care professionals {nurses, surgeons,
pharmacists} were also interviewed for their clinical knowledge
und expertise. Finally, the investipatars etitically reviewed and
discussed the above oulvomes W reach & consenses and o
develop o structured assessment and intervention algorithm in
accordance with a notation method{1]{2].

Results

The slgorthm meluded the followmg theee wite, (1)
preoperstive prediction; (2) pestoperative prevention md early
detection; {3) management of deliran afler its ansetl A risk
wentification moded for delowm|3] and e modeks o
patients expeniencing delitium]4-S] were modified to 11 with
pixdominal snd thoraeic postoperative contess. Risk factors of
posioperative delinum includes! predisposmg {age, medical
history, comorbud condiuons), fucilitsting (psychosocial and
environmental), and preciptating (surgieal type, emergent
cases, kngthitype of mwdhesia,  intm-post-  operative

170

medicaions, critienl conditins or complications that may
neeessiale  imensive card) Assessment snd  intervention
slgorghn wis sruemted @ the following way. (1) Patiente
who are ot high-nsk far developimg delirium necessitate close
observation and miensive wtervention 1o prevent delinum or
manage potentinl nisk factors for deliriom. (2) Patents who
have already developed delinum necessitate behaviomi and
safety management, symploms munagemant. in addivon to
identlication and treatment of enalogic factors i collabaration
with multi-disciplinary healtheare professionals.

Concluslen

Expert nuniine of deliium nssesament and  infervention
following abdominal and thomuic surpenes wis visuslized and
structured in this study. Novice nurses cen use this alporithm to
improve their practice. Future study is needed to accamulate
paticnt outcome data, to wdentify refatsve weight of varsus nsk
factors, and to test clmical utility and validity of the algonthm.
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Summary

= An assessment and intervention algorithm for
delirium following abdominal and thoracic surgeries
was structured and visualized based on the
literature and clinical expertise.

s The algorithm was patient-tailored and risk-
stratified, so that prediction/prevention, assessment,
and intervention can be carried out.

= Accumulation of clinical outcome data is necessary
in the future validation studies, including
identification of the relative weight of risk factors
and validating the utility of the algorithm.

Introduction

| stoperative delirium is generally associated with
patients’ decreased functional reserve, safety issues,
patient/family distress, and elevated costs.

= Despite the high incidence of postoperative delirium,
the evidence for postoperative delirium was limited
in the literature.

s A standardized assessment and intervention
algorithm for delirium following abdominal and
thoracic surgeries was developed based upon the
current available knowledge-base.

WatanuH S et d £2008] 4
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Methods:

evelopment of an evidence-based algorithm

= The current knowledge-base was extracted from...

s The literature and the web (e.g., a delirium risk
identification model and nursing care protocols)

s Clinical expertise (interview with healthcare professionals).

s The sources were critically reviewed by...
= Utilizing a consensus-based approach.
s Structuring assessment and intervention algorithm.
= Tailoring to the abdominal and thoracic surgery context,

Watanuhl £ ak o L2005

Results: The overall structure of the algorithm

= The algorithm included three units:
1. preoperative prediction;
2. postoperative prevention and early detection; and
3. management of delirium after its onset.,

s The algorithm included:
s /7 "action nodes,”
s 2 "thinking nodes,”
s 3 "choice nodes,"
s 3 "assessment tables," and 2 "logic tables."
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E stimate the risk for developing delitium

£
If like Iy to develop l ; If niot likelyto dewvelop

A S

Rizsl the besic needs,

Provide p reventive care for high- riskp atients ;

gdit the

Y
If deliiarn 15 suspected

; If confirmed as non-deliny

emAronrTeEni,
remose or ellenge
iderdified rislk

Diagnose the presencefabsence of delirium

foetoars

If delivinrn is present

i If deliviurn is ghsent! Taproving

patients experiencing delirium

Provide op timal care and management foxr

Sefey measures,
beheviormlisyrrotom
maEnsement,

Identify etiologic factors;
Bemore and salre ﬁlenﬁf’gﬁ faciers

preven deleniorsting
corgdiliors,
supmert for

Structured preventive care for patients at high-risk for

palemizRarmly

developing

delirium or optimal care for patients who are experiencing delirium

Arlapies] Niom Amenican Peychslns Sssoogion (2000, Rapp =L al. {1993, Qs ef al. {1958)

Results: risk factors of postoperative delirium among
thoracic/abdominal surgery patients:

Fredisposing facktors:
= fige 7O years or older
s Present history of illness:
« myocardial infarction, angina
« abhdominal aneurysm
= esophagus or pancreatic cancer
= Past medical history
= Cerebrovascular infarction or bleeding
s Brain injury Cepidural{subdural hematoma)
« Parkinzonism
= Cerebrovascular dementia or Alzheimer-type
= Past history of delirium onset
= Peychiatric conditions
o Depressive sympkams
o Diabetes mellitus; Dialysis; Dehydration
« Wisual and auditory disorders

Facififating facfors:
s Psychosocial and environmental

Frecipifabing fackors:
= Surgical types; Emergent cases
s Length /Type of anesthesia (6hrs+)
s Critical conditions or ICU stay
a Complications

w Mfra-op medications;

s Uze of Halothane (Bhrs+):
Sevofluranse: Isoflurane Enflurane;
Propafol

o Posf-op medicabions,

a Antcholinergics

« Dopamin agonists (Armantadine,
Levodopa)

w Tricyclic antidepressant (Clomipraming)

» Berzodiazepines (sedativehypnotics)
= H, blodeers
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e.4., advanced age, cognilive impairment
pre-exsting or chronic conditions

e.g., environm ent change,
I psychological issues,

| Predisposing factors under-trested pain,
l altered deep-awnake cycle
I Facilitating factors
i e.d., shnormalities in... cantral
l : nervous system , metabolic
ki syatem, elecirolvie balance,

Precipitating factors < cardio-pulm onary system;
hypoxia; invasive
surgeriesirocadures, critical
canditions, infection, drug
adm inistration, sltered
elimination psttems, newly
acouired conditions,
iatrogenic events

Onset of delirtum

Multiple layers of delirium risk factors

Arlapter] Nom Gpmes ki (1990), Isse = al{1995), & Inoupe {1935)

An example of postoperative care protocol for patients
at high-risk for delirium, or experiencing delirium

Postoperative Day Bage- | Dayof PO pobD2 POD3 |POD4+

(POD) line surgery
Patient event Admission <-ICU or High Care Unit—=_.

Surgety . L Step Down Unit —> <- Discharge =

Risk prediction:
-Predizposing lactors x
~Precipitin g fachors % (rtra-op) X l:pcat-ﬂpj % e X o
Preventive care MiA, X X X XX XX IR
Identify high-tisk Pia, &0 (4] 4] <) > Ee]

patients; early
detection and
intervention

Identify onset of MA, (S TN - B ¢S B P4
defirium \

Optimal care and MiA 9 =) (B8 - = .
managemeant for pis Idertify and treat etiologic factors

experiercing delirium.
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Results:

Phase-specific and risk-stratified care protocols

Level of rigk
Peri-
operative phase

Lowe-risk

High-risk

Preoperative

Postoperative

Standard care:
Set A

Standard care: Set A
+
Programmed care: SetB

After onset of delirium

Standard care: Set A
+
Programmed care: SetB

+
Programmed care: Set C

Hawlard care may inchede: pogid og cae elded o dely buing (prisonal fygene, LB ag, =kmiadion, Gasle e,
waling, =), family suppal, rebnebonfedoa g, us ag medcsl egs pment,

Pugiam medd cam is 4 miganced and stusiued cae Ul may 1eqs e s peoabred sipeibse U sddiess U com ples

el of palens,

Major Components of Risk-stratified Care Sets:

Standard
Care 5et A&

Programmed
Care Set B

Programmed
Care Set T

Meet basic physiological
needs

Pain management
Adjust audio-visual
stimulation

Coordinate psycho-social
enviranment

Posfaperafive care pian alsa
includes life-supporting and
recovery-promoting care to
address responses to
surgical invasiveness

Prevent delirium onset
through...

Arrange an orienkting
environment

Safety measures For
phwsicalfbodily injury

s MEECHAM Confusion
Scale:

Posfoparative care plan also
includes: adequate use of
redications, aqgressive
pain management, Family
support, and plan
evaluation on every shift

arrange patient schedule
{secure naprest time,
better night sleep)

Identify and remove!
treatfalleviate etinlogic
Factors through inter-
professional keamwork

Supportive care (use of
clear communication,
Family education and
support, validation
approach)

Enhanced safety measures

Lse of sedativesfhypnatics

Consult psychiatrists,
physicians, liaison nurses

Evaluate and modify care
plan on every shift
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Implications:
The algorithm provides nurses with risk-stratified and
phase-specific assessment & intervention protocols.

1. For patients at high-risk for developing delirium:
B Closer observations and aggressive interventions
B Prevention or management of potential risk factors.

2. For patients who have already developed delirium:
B Management of patient symptoms and behavior
| identification and freatment of etiologic delirium factors
B Inter-professional collaboration

Conclusions

s Expert nursing of delirium assessment and
intervention following abdominal and thoracic
surgeries was visualized and structured.

= Novice nurses may be able to use this algorithm
to improve their practice.

s Accumulation of patient outcome data is needed
to identify the relative weight of various risk
factors and to test clinical utility and validity of
the algorithm.

WatapuH £ 2t J {3006

14
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Opening Summary

In the Japanese ¢limcal background. expert nursing and, at the
same time, guality and safey assapance are dimanded To
provide nursing service with quality and safery assurance,
structural visualization of the thinkmg, judgment and behaviar
processes of nursing practice and standard applicanan tirough
develgpment of IT appled sysioms are requred He havy
discussed and  developed the siructwral visualization of
programmed care in the field of diabetes self-management
wckecation, winch ts ane of expert nursmg cares In this articl,
we report the programmed care for dietary therapy,

Keywards: [habawes self-manogement Educanon, Algorithm,
Programned Care, [Hetary therapy

P

The purpose of this study was to develop structural vimzlization
of the thinking. judgment and bhehavior processes of expert
nursing practice m dinbetes sclf-menagemont education, using
un algonthm natation methed for programmed care.

Metheds

Discussion on  diabetes  self-manogement  education  was
repertedly conducted based un the practice experience of expert
murses 1n the ficld of diabetes and rescarchers, uming the gtudios
ol Prochaska et al (1983) and Kawaguchi (19%4) as reference
Focusing on the “action” of implementing dietary therspy taken
by the patients, md the Thinking™ of the patient on what and
how to mske the offets, the data were orgenized and en
algorithm was developed.

Results

First. assess whether the patient is #mplementing dietory therapy
slong with a nurse 10 the patient s mplementing Jietary
thempy. assess whether the dictary therpy w implemented
eccording to the content prescribed by health personnel or
secording to the patient’s own preference. If the therapy is
mplemented according to the prescription of health personnel,
conduct monitering for the periods “less than 1 manth from the
start of action”, “one to less than 6 months™. and “six months of
longer™ On the other hand, if the patient i not implementing
dictary therapy, assess whether the patient has received dinbetes
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educazion 1n the past or is receving dictary therapy for the frs
time. Next assess the state of psychological preparation
regrrding the implementation, conduct monitoring accerding to
individual situntion, rssess the status of mplementation and the
disincentive factors, and then repeat shortterm and medium-
term montonngs.

Discassion

Since long-lerm  micrvention 15 necessary for tho patient o
mploment mnd  swstnin  sell-minagemont  behaviors, the
characteristic of this progmmmed carc 15 that its focus 13 placed
on the patient’s behaviors as well as psychologica! preparation,
By developmg an algorithm for the sbhove pmameters, ¢t =
possible to reduce the varalion in judgment of mursing
intervention duc t degree of expenience. md 1o provide support
hased on the daily living af the patient In the tuture, the
assessment ttems will be lurther refined to realizz a higher level
of evidence-besed care.
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