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Healthy lungs for every child, for life

A Bayesian Model to Improve Management of
Chronic Wet Cough in Primary Care

André Schultz and Steven Mascaro




Background

* Chronic wet cough (CWC) in children:

» often signals infection and inflammation in the
lungs

» often the only symptom of protracted
bacterial bronchitis (PBB)




Left untreated PBB can progress to permanent lung
damage in the form of bronchiectasis
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CWC and PBB in First Nations children
typically undetected and untreated

D’Sylva et al. JPCH 2019; Laird et al. Respirology 2020




Barriers to timely management of CWC in primary care

Clinicians Knowledge and understanding of CWC
Knowledge of guidelines
Beliefs
Priorities vs other demands
Confidence in managing CWC
Health system High staff turnover
Lack of doctors
Acute care clinic models
Lack of cultural security
Lack of continuity of care with same doctor

Parents/carers Paucity of information provided in culturally secure way

Laird et al. Respirology 2020




Enablers to management of CWC

Clinician knowledge and Add questions about cough to 715 checklist
priorities

Updated easy to follow guidelines

Flow diagram summarising management
Regular training on CWC

Train AHWSs, nurses, physios to screen

Health system MDT management for Aboriginal children at risk

Ability to follow-up same patient
Electronic decision support

Parents/carers Health literary information resources

Laird et al. Respirology 2020




Consolidated Framework for Implementation Research (CFIR)

U VUGN T Cotwmoqolithnicm 152928 +o whith Gn
A0riEaTien (5 12t th ot
SHeOteses Or 1SEd Yo Swaphd e e ey
cutioy < e ExF2endl orafiniTions 12, Soci
Execition £, Swuitons or coprtan
prctioe eshont A

OUFHSE SIS with which tHe

Ofirion 1002 AR St =T econow, Pege prassurt cralleitition SER1 Som 8l of
! Tungiewentation Protess Piam, political, and Zocial contert s 0Lty ov Comgititon  ~

oewnliy Ofgainted intEendl evaluate, vefiect AT [ b e el Homs =
gt 1208 i :

Gnd veap

Chengont Extvndl witwdates
Brteradl charge 0gete Extondl pelicies Ord ek etinas Fotoemmladiticons
Dearee of fisity of wpRwmlatirtion [=SELTELY

4 e Couei of Dction

Pt v o nthendvk. voportiod

Guoiy ot of PR
Wity Ond degth of WepRwEatition vttt Clrejod vt He
AR Tt ion Oordind, Yo I

Tl

B R THE ol SHOGR 2 48000 llow
Hracule] 2 word KEY
gl e tOticn will 62 SuccRsed

el of Brgpageiet of Koy ok
e T

i
~ Steuctuedl chivBctEncties (5ol Rartie of widedeRes ve tetal Suployeos
Re _m:ng s Sulliotied (Q0KHIHLE Owchitectuve, G2, wturty, Sze of -
o 2 Aictirtive eedodck Ordh i Fitative T(E;C\ﬂ: oot H2 ora0inis0tion) CentvilizOtion onclaredtion o
Qvd QrBC3ctDl Stories of sucoess Proaress Gnd suidy of 2 e »
et dhiion-rdl¥ind) Girtomovagh
Vearte of SPECAIRd on (WninUad:
+ of He orafeisition)
Strondfnedk, Socmdlfnformal,
R e
Foowi2og Ond 'o2ieSs Oloort Hhe SotiOl CORYON LB suOity Ond xteat of
5 — f Sk . o a Like:
sty oy I it tions ConriCtions o weEn indhidual, wets, 2 veltionshiss £, interadl bandind
\iajtnadey of tovcd [Tt A meindTer SRS, hixlch 5 incdidilS it HHE oot iod

il of “te0wmss” or "oty

lo2ief bn Hhair

o evearte courses of _ N

o chiful woprnbertltion 300I5) Gulity of £orvdl commuricition
4 wirthin tH ovaleiation

Farciptions of Qudincd STrnath Cnd

ity

e g . . Tdiichiod chavactersiies e
Srgaes el s e kIO il the

SHOkEhodErs pRroiption of The T

B ity 1 204 4 < cri
€ ool atiod T2 F(::'j"—":\b A ZIET L e ntervention andfor
Entiis nri:itnm w8 of 4 T

Aadgtalaiity to w2t ool w2eds ? ¥,

@ <onit Erngilttion, ContBmpiliton,

Fille-do-Study-0ct FaSsTRt o Tonen ot o T Tention £or chOnal 15292 +o which
o . e

Tewer sett {Cutt
ins (Cutture,

SHFEholR RrcRive eveet
P Tl el teEcrtion with O “g::‘:’:;?“ﬁ“’““ tulition B witolOloit)
iestied) ol Aiciton Z
) ety e shvctuval, palitieal and
Usdleility] +€5¥ina Cprometet Succt o6t :vf*wﬂ- mm“;
Qa0ptatien i e Erntive o
Teterention (Evidence wm«nim« prowess ;E,c ‘L\'kw‘\’?!z\gn;i\;r;:aﬁ shaved
Shrength and suaiihy - WA pracis, ¢ e ETE
Surirtion & H wpieertOition within +he
core Cowpontnts and o
e adaptolie pevghery J .
: Draeicatien inctathEs Ond rwdids
il %
e Godls fed fEEe0CK 2R Yo whi
. o Compiriny phecingd SiEicurty of TegRear o Clieadte oa oe iy : AL
diteugiveness 3 2 g 05585504 Hhralah, wBlies Sith OF ol S ] Corren e, o
Proc2diiett Gnd rRalva SHEtenS) g L5
el
0] L20dEvE ErprRss thilir own
= ity Grd 7284 o 0w
LT loBcl (ESEHCE. Gnd gt
eberdelc of SHERE claiid Cortoidated EriwmSnork Telhen walimlolet £281 Hhiy aflc
550k, WS, KeowiLdopolol
esian ity Ond POCkOsing (pvCRvEd Rsesedech LEOvied, Clienl e 0rtnEes in ThE Chindf piocess
BALETRACE of bhowl intEriEaTion =

louwdiEd, présented oeseeoled

Tndividudls £281 S e o vy nlw
wotrtade
Lest Olojectives should lee Specific, -
wéaturaloie, atomolele, relevant and Sufficieat Yt Gnd pacE for
Fhen by LSERTY vefiectue Hhinking Gnd 2U0UOTen

LeNdErEhp Baaiafentt

Progitalo. v25ouvces

sl Damschroder 2009




Teplewmentation Process (Pla,

+
evalate, veflect) Outer Settima -the etonomic,

political, and Secial context
witthim which on o-njnnlﬁaﬂon
vesides

TIndvidval chavacteristics ie.
mdividuals wvolved n the
mtevrvention andfor
wnglewentation grocess

Loy settima (Cuttuve,
leadevship e vt
-featives o

stvuctuval, political and
cultuval contexts
which the
mplewevitation process
will proceed
Lotervention (Evidence
‘.ﬂﬂnﬁ‘\‘h and aualityy -
Cove Cowponnts a
adagtalle gevighery

ConSoldated Tramework
o Lwplewewtation
Reseseavch (CEIRY (b




Barriers to management of CWC can be successfully
overcome with implementation science

* Implementation process results in healthier children

[ Education and Clinical Practice Original Research ] é CHEST
Recognition and Management of ® orectorpsas

D i n . I hn) ] .h. .

7 core components of complex
implementation strategy...very
resource intensive!

R CRCUND: ChlONIC Wet COugn I CHITCTen 15 the Nalmark symptom of protracted pacterrar
bronchitis (PBB) and if left untreated can lead to bronchiectasis, which is prevalent in
Indigenous populations. Underrecognition of chronic wet cough by parents and clinicians
and underdiagnosis of PBB by clinicians are known.

RESEARCH QUESTION: We aimed to improve recognition and management of chronic wet
cough in Aboriginal children using knowledge translation (KT), a methodologic approach
that can be adapted for use in Indigenous contexts to facilitate effective and sustained
translation of research into practice.

STUDY DESIGN AND METHODS: A mixed-methods KT study undertaken at a remote-based
Aboriginal primary medical service (February 2017 to December 2019). Our KT strategy
included the following: (1) culturally secure (ie, ensuring Aboriginal people are treated
regarding their unique cultural needs and differences) knowledge dissemination to facilitate
family health seeking for chronic wet cough in children, and (2) an implementation strategy
to facilitate correct diagnosis and management of chronic wet cough and PBB by physicians. L a I r-d et a I . C h e St 2 02 1
RESULTS: Post-KT, health seeking for chronic wet cough increased by 184% (pre = eight of 630
children [1.3%], post = 23 of 636 children [3.6%]; P = .007; 95% CIL, 0.7%-4.0%). Physician




To make better use of resources we need to
ask some questions

1. How do these barriers and enablers affect outcomes?
* This will tell us where intervention can be useful

2. How much do these barriers and enablers affect outcomes?
* Need to estimate size of causal effect not size of correlation

3. How likely is a barrier or enabler to affect an outcome in specific
settings?

* Some locations may benefit more from a different allocation of
implementation resources over barriers and enablers

Causal Bayesian networks can help answer these questions




Initial approach

* Developed a BN encapsulating the
CFIR

* General model for assessing any
organisational implementation

» High level/abstract implementation
concepts

 Shifted focus to a bespoke model
for this implementation
e Future work will look at a robust

method for moving from the CFIR-BN
to (when needed) a bespoke BN

C)D eeeee d

outcomes
achieve

d

True 28.8%
False 71.2%)

—_—

‘Centrality ‘Number of steps.
T (Degree o whi... required

Implementation
process




APPLE-BN: Practitioner model

Builds naturally upon earlier implementation studies for the clinic

Adeq. Health
staff levels

Adds:

e Causal structure (the links)
* Strength of influence

(both elicited from experts)

Validating in multiple ways (experts, stakeholder surveys, outcomes)




Selecting factors for the BN

Start with barriers and enablers
* Primarily those within the clinic
 Some external, where they directly affect clinical factors

Also include:

e Goal(s)

* Mediating factors not yet identified
» Additional factors from the CFIR



Determining the causal structure

Begin with goal

Identify new factors
Experts explain how each

factor affects goal

Refine factor definitions

Link factors to goal
(via other factors)

Review structure
(and later behaviour)




Determining strength of influence
(parameterisation)

Used InterBeta tool (Bayesian Intelligence)

Elicited from experts:
* Best/worst case for each factor

 Strength of link
(Other combinations interpolated)

Elicitation followed Delphi process
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Validation

Expert validation Stakeholder validation Outcome validation

(First round completed) (In progress) (Planned)

* Model structure reviews e Survey-based Real implementations

* Model behaviour reviews e Questions derived from * Check model predictions
* |nitial calibration model factors  Compare to outcomes

Tests model against * Quantitative

patterns in the responses e Qualitative

Survey can also be used to

assess implementation




[ ] [ ]
u I V e y Va I a t I O I l @33)  Ingeneral, how much do you expect the weight of other competing medical demands in your clinic will

prevent addressing chronic wet cough in children after implementation of the strategy (please see link to
descrintion af imnl i haloudd

e Surveys issued to practitioners, nurses, aboriginal o e tenerssonams s oo e et o e ith o et gt e s

llink | work in. The implementation strategy might include aspects such as:

health workers, managers, and others R R

b} A - Feedback to staff about their management of chronic wet cough

- Ensuring that relevant clinical practice guidelines are easily accessible

) Ea C h B N n O d e h a S its OW n q u est i O n o - Facilitating processes (if required) to allow follow-up of a patient by the same clinician

d) For the following questions, please provide an assessment of where you expect things to stand after the

* Check correlations in responses support dependencies O ] T e e ey R o)

Implementation strategy:

in expert model [

Impl

* Afew questions explicitly ask about link strength o

sl B Q30) Onthe whole, how good do you estimate knowledge of chronic wet cough will be within the clinic after

implementation of the strategy (please see link to description of implementation strategy below), particularly
b) amongst clinicians?

 Parameterised structure with responses, for i
CO m p a r I S O n d) § [link to PDF for participant download]

Q35) a) Very limited knowledge
strat
b) Limited knowledge
* Issues:
. c) Average knowledge
[link

* Very small sample sizes (used “reversed” NB to 'R P

031) To what extent do you believe your clinic’s general training will improve knowledge of chronic wet cough

pa ra m ete ri Se C PTS i n CO m pa ri SO n B N ) b} 3 and its prevalence? General training here refers to any regular training sessions provided by the clinic.

] a} Megligible

* May find correlations due to differences in people’s a4 o ane
dispositions, not in the questions being asked I i

beloy d) Very much

Impl{ Q32) Do you believe that staffing levels at your clinic will affect the weight of competing medical demands after
implementation of the strategy (please see link to description of implementation strategy below)?

[link
) Implementation strategy:
a
b) 3 [link to PDF for participant download]
o a) Rarely
d) b} Some of the time

c) Much of the time

Belief in
Knowledge
of CWC

Belief in
Quiality of

Training

d) Always




Ea rly a n a IySiS Very early analysis — still much more to do

Survey Based Ml Using
Node Expert Model MI Model Structure Raw Survey Ml

Appropriate management 1.449 1.478 1.986

Ability to confirm presence of CWC | o023 | o286 [ 1411 |
Knowledge of cultural security 0.089 0.194 1.007
Motivation to provide culturally secure care 0.062 0.022 1.082
Level of cultural security in health care setting 0.036 0.025 0.994
M | Of ex p ert mo d e I Ask about presence of CWC 0.026 0.084 1.169
Knowledge of guidelines 0.018 0.168 0.961

VS Presentation of individual for CWC 0.010 0.004 | o710 ]
. System allows followups of same patient 0.004 0.032 1.007
M I N d ata Confidence in treating CWC 0.003 0.033 0.964
Easy to understand Guidelines 0.003 0.012 1.023
Easy to find Guidelines 0.013 0.897
Staff turnover 0.007 0.746
Perceived as priority 0.914
General Clinician Training 0.808

Specific Clinician Training
Adeq. Health staff levels
Institutional culture/motivation to change

Linear correlation on Mls of 0.69
Rank correlation on Mls of 0.57

(expert model vs raw data)
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