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Abstract. Primary health care (PHC) plays a vital support role in organised colorectal cancer (CRC) screening programs
by encouraging patient participation and ensuring timely referral for diagnostic assessment follow up. A systematic
scoping review of the current evidence was conducted to inform strategies that better engage the PHC sector in organised
CRC screening programs. Articles published from 2005 to November 2019 were searched across five databases. Evidence
was synthesised and interventions that specifically require PHC involvement were mapped to stages of the CRC screening
pathway. Fifty-seven unique studies were identified in which patient, provider and system-level interventions align with
defined stages of the CRC screening pathway: namely, identifying/reminding patients who have not responded to CRC
screening (non-adherence) (n = 46) and follow up of a positive screen referral (» = 11). Self-management support
initiatives (patient level) and improvement initiatives (system level) demonstrate consistent benefits along the CRC
screening pathway. Interventions evaluated as part of a quality-improvement process tended to report effectiveness;
however, the variation in reporting makes it difficult to determine which elements contributed to the overall study
outcomes. To maximise the benefits of population-based screening programs, better integration into existing primary care
services can be achieved through targeting preventive and quality care interventions along the entire screening pathway.
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Introduction

Screening of average-risk adults (from age 50 to 74 years) for
colorectal cancer (CRC) contributes to reduced mortality
(Australian Institute of Health and Welfare 2019). Acknowledg-
ing that the National Bowel Cancer Screening Program (NBCSP)
is not fully implemented, participation has yet to reach the desired
rate to achieve maximum benefit, particularly with some popu-
lation groups being under-screened or never screened (Australian
Institute of Health and Welfare 2019). A range of external con-
straints restricted the implementation process (Flitcroft et al
2010), with limited involvement of primary health care (PHC) in
the program design despite the eligible patient cohort (50-74
years) visiting a GP at least six times each year (Australian
Institute of Health and Welfare 2018). To enhance the vital role
that PHC plays in realising the benefits of screening (Cole et al.
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2002; Zajac et al. 2010), more practical guidance is needed to
support the fundamental role of the PHC sector in preventive and
quality care (NBCSP 2016) along the CRC screening pathway.
The CRC screening pathway is characterised by multiple
interfaces of care across different providers and settings, creat-
ing complexities in implementation (Zapka et al. 2010). In
Australia, this is compounded by Federal and State Government
boundaries implicit in a patient’s participation in the NBCSP.
The role of PHC in CRC screening is similar irrespective of
whether CRC screening is undertaken as routine quality care or
part of an organised population-based screening program, with
identification of eligible patients and endorsement and comple-
tion of screening consistent with evidence-based clinical guide-
lines (Emery et al. 2014). Numerous systematic reviews provide
information to assist the PHC sector to improve screening
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What is known about the topic?

 Despite a body of evidence identifying effective primary
care interventions and the known influence of GP
screening recommendation, primary healthcare engage-
ment in bowel cancer screening programs is limited.

What does this paper add?

« Our review aligns effective primary care interventions
with the bowel cancer screening pathway to identify
opportunities and research gaps, to readily incorporate
bowel cancer screening into routine practice.

participation, but many only review interventions targeting one
stage of the screening pathway; for example, recruitment,
whereas identifying interventions that have relevance along
the entire screening pathway is expected to enhance the effec-
tiveness of the population-based screening program.

This systematic scoping review examines provider- and
practice-based interventions that support the role of the PHC
sector that align with stages of the NBCSP and require the explicit
involvement of GPs and their practice staff; namely, identifying
and reminding patients who have not responded to CRC screening
(non-adherence) and follow up of an iFOBT (immunochemical
faecal occult blood test) and referral to diagnostic services, if
required. A systematic scoping review was considered the most
appropriate form of review to address the research question: What
are the patient, professional and system-level interventions
implemented in PHC settings (Interventions) that improve CRC
screening completion (Outcomes) of non-adherent, eligible
patients (Population), compared with baseline or a control group
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(Comparison). The review purpose was to identify future practice
and research priorities to improve the effectiveness of CRC
screening through strategies that allow better integration of the
NBCSP with PHC in Australia.

Methods

Five databases (MEDLINE, PsycINFO, Embase, CINAHL and
PubMed) were selected for the scoping review (Arksey and
O’Malley 2005; Levac et al. 2010), as these were expected to
contain relevant studies. The latest search was undertaken in
November 2019 for articles from 2005, to coincide with the
NBCSP implementation, to the date the search was re-run (19
November 2019). The keywords and medical subject headings
specified in Appendix 1 were used. Additional studies were
identified through reference tracking of systematic reviews,
clinical guidelines and other key papers identified through the
database searches.

For ~10% articles, two investigators (C. A. Holden,
J. Caruso) reviewed the same subset of titles and abstracts,
achieving 92% agreement. Both reviewers read full-texts to
determine their eligibility when the inclusion and exclusion
criteria were applied. Disagreements between reviewers were
resolved by consensus-based discussion.

PHC involvement in CRC screening programs

The NBCSP Quality Framework (NBCSP 2016) was used to
identify stages that specifically require involvement of the PHC
sector; namely, optimised recruitment participation (i.e.
recruitment of non-adherent, eligible patients) and follow-up
assessment (following a positive iFOBT). Interventions that
were directed at these stages of opportunistic or organised CRC
screening programs were included as eligible studies (Fig. 1).
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Fig.1. Primary care involvement across the National Bowel Cancer Screening Program (NBCSP 2016). Schematic diagram modified from the National

Bowel Cancer Screening Program Quality Framework, version 2 (NBCSP 2016). A positive (+) result means that blood was detected in the completed
immunochemical Faecal Occult Blood Test (iIFOBT). BA positive colonoscopy is identified by reporting one of the following: tubular adenoma,
tubulovillous adenoma, villous adenoma, sessile serrated adenoma, traditional serrated adenoma, adenoma not otherwise classified, or carcinoma.
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Studies with no family physician/GP involvement were
excluded.

Inclusion criteria

To be eligible, the study design was limited to randomised,
quasi-randomised or controlled trials published in English.
Observational studies were excluded during full-text review as
the search identified sufficient controlled trials (saturation
point). Systematic reviews, meta-analyses and clinical guide-
lines were excluded, but contributed additional studies to review
from their reference lists.

Studies from countries where a population-based CRC
screening program is established were included if the interven-
tion was implemented in family practice/primary care
(Schreuders et al. 2015). Interventions were included if they
were: (1) aimed at increasing CRC screening participation of
non-adherent patients (improved adherence and diagnostic fol-
low up); (2) implemented in primary/general practice settings;
(3) focussed on asymptomatic patients eligible for population-
based screening (who had not previously participated or were
from underserved population groups); and (4) were not an
established component of an existing organised screening pro-
gram (e.g. personal invitation, advanced notification letters,
iFOBT kit mail-out etc.). The primary outcome of interest was
CRC screening completion, which needed to be reported quan-
titatively and derived from medical records or administrative
data for the study to be included. We reported pilot studies or
studies reporting different analyses of the same intervention as a
single study.

Exclusion criteria

Articles were excluded if they: (1) failed to meet the inclusion
criteria; (2) were randomised trials comparing different
screening methods; or (3) assessed interventions that involved
surveillance colonoscopy or follow up after cancer treatment.

Data extraction

Data extracted for mapping and analysis included author, year,
study country, study design, alignment with NBCSP stage,
sample size, primary outcome measure and the population group
if specifically defined. We categorised the intervention level and
intervention type using a previously defined taxonomy of
patient, practitioner and system-level interventions (de Silva and
Bamber 2014) to allow reporting consistency. Whether the
intervention was part of a quality-improvement (QI) process was
also recorded. Characteristics and findings of included articles
are summarised in Table 1.

Studies were not appraised for quality, as the primary
purpose was to extract and map the available data in line with
systematic scoping review methods (Arksey and O’Malley
2005; Levac et al. 2010). However, we attempted to assess
effectiveness in changing the primary outcome using criteria to
classify study outcomes and applied to score intervention
effectiveness previously used by Leykum et al. (2007). The
criteria and accompanying rating scale addressed study hetero-
geneity and differences in the unit of analysis and unit of
randomisation between studies (e.g. comparison with baseline
values or control groups). The criteria and rating scale described
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by Leykum et al. (2007) was used to classify study outcomes and
applied to score effectiveness of interventions described. In
summary, scores of 0 (no effect), 0.5 (mixed results) and 1
(effective intervention) were applied to the reported statistical
significance of study outcomes. Where possible, results adjusted
for potential confounders were used to determine effectiveness.

Results

Of 2674 articles, 57 unique studies were included in the review
(Fig. 2).

Characteristics of included studies

The 57 eligible studies were conducted in the USA (n=42),
Canada (n=15), Europe (n=15), UK (n=3), Korea (n=1) and
Australia (n=1). Aligning to NBCSP stages, most studies
reported interventions targeting non-adherence to optimised
recruitment participation (n=46), with 11 studies targeting
follow-up stages, namely positive screen follow up (n = 8) and
colonoscopy referral (n = 3). Four of these studies explored GP—
Program interaction, in which an organised screening program
supported family practice/primary care in monitoring/care
processes. Approximately half (n=28) of eligible studies
focussed on interventions that improved screening participation
of specific population subgroups that tend to be under-screened
or never screened. An overview of study characteristics is
summarised in Table 1.

Number and type of interventions

A quality framework of patient, professional and system-level
interventions (de Silva and Bamber 2014) was applied to cate-
gorise interventions. The 57 studies yielded 24 different inter-
ventions around screening participation; 11 directed at the
patient level, six at the professional level and seven at the sys-
tem/organisational level. Eighteen studies included multiple
interventions at several levels.

Interventions targeting different elements of the NBCSP
Optimised recruitment participation (Non-adherence)

Most identified studies (n =46) focussed on interventions
that optimised screening participation (non-adherence), with
most exploring patient-level interventions; that is, those inter-
ventions targeting the patient that were generated from the
practice. Most patient-level interventions focussed on self-
management support systems, with education activities
(Walsh et al. 2005; Sequist et al. 2009; Aragones et al. 2010;
Dietrich et al. 2013; Green et al. 2013; Jerant et al. 2014), lay-
person support structures (mostly lay-person patient navigators)
(Fiscella et al. 2011; Lasser et al. 2011; Jandorf et al. 2013;
Leone et al. 2013; Shankleman et al. 2014; Reuland et al. 2017)
and health coaching/counselling (Myers et al. 2007; Fiscella
et al. 2011; Menon et al. 2011; Davis et al. 2013; Basch et al.
2015; Temucin and Nahcivan 2018) reported as mostly effective
in improving adherence in organised CRC screening programs.
Reminders for screening (Walsh et al. 2005; Myers et al. 2007,
Fiscella et al. 2011; Dietrich et al. 2013; Green et al. 2013;
Leone et al. 2013; Baker et al. 2014; Cohen-Cline et al. 2014;
Hendren et al. 2014; Phillips et al. 2015; Benton et al. 2017,



C. A. Holden et al.

Australian Journal of Primary Health

194

soturpd ¢ ‘syuened 411

syuaned 0yze

soturpd § ‘syuaned 194

siuoned 6L €1

somupd 6z ‘syuaned 8/ 71

stouonnoeld g6y ‘syuaned 96

syuaned Gy

SOl G¢ ‘srouonnoeld G
(190ueD R30I
-0[00 PUB [BOIAID }SBAIq
10J) SOIUI[O 81 {SI1AUON}
-noead g9 ‘(syuonyed

DD €L0 8¢) swened (L8 €01

SOIUIO 8
‘s1ouonnoeld g9 ‘syuoned g9

JUSWIASIOPUD JO)
908J-01-008] :sydwoid a1eo-Jo-jutod
[OAQ] [eUOISSAJOI
SONIAT}OR UONEONPH
FuIu9019$ 10J SIOPUILRY
[9AQ] JudnR]
SUIIOQI9S 10J SIOPUTIIY
SONIATJOR UONBONPH
QWO A\ [9A2] JuanRd
s3urpes [eant ut syuoned
paInsurun ‘ouIodul-mo |

Sur[[esunod,/3uryoeos yjedy
[9AQ] JuanR]

SUIIO019S 10J SIOPUTIIY
[0A9] Juaned

SUIuaaIds 10§ SIOPUIWIY
[9AJ] JuanIRd
(QoE]
MITADI 192d ‘Fur[Ielop drwopeoe ‘Surured|
Teuorssojoidiour ‘3-9) sysia yoeannQ
SUONIPUOD 10 S[00} d110ads ur Sururer]
[2A9] [BUOISS2JOI]
Sur[[esunod,/3uryoeos yjedy
uonowold yireay
[oA9] JuanR g
91doad 3unoA pue sdnoi3 jeurdiew
/ o[qerourna 1oy swerdoxd yoeonnQ
FuIu9219s 10J SIOpUIURY
[oA9] JuanR ]
*019 ‘a3euew-J[os 03 uod
-dns quowoajoaur juened ‘Kousyodwod
[eINI[NO ‘S[[IS UOT)EOIUNITIOD UT JUTUTRI],
[9AQ] [BUOISSOJOI]
SUOT)ESIUBSIO SSOIOR pue
UM UOIBWLIOJUT SULIRYS 10J SWI)SAS ]
[9A9] WRISAS
(s101e31ARU JUSLIRd) SO[OI JJBIS MON
[9AQ] [eUOISSAJOI]
sydwoad ared-jo-jurog
[9A2] [eUOISSAJOI
(sornpowr 19)ndwos 93ueyd INOIABYIq
10 sdde suoydyrews ‘3-2) ASojouyo) Sursn)
SONIAIIOR UOHBINPH
[9A3] JuanRd

Ajuourwr ueqIn UI0q-SN-UON
syuanyed

painsurun ‘souner] se
yons suonejndod ajqerduinp

UQWO A\

syuoned Sunyeads
-ystueds ‘queiSiwuwr ourye|

uonodwod
Sumuao1os YD

uona[dwos
SuruoeaIos YD

uonodwod
Suruealos YD

uono[dwod
Suruaeos YD

uona[dwoo
SurueaIos YD

uonadwod
Suruoearos YD

uono[dwod
Suruealos YD

uono[dwod
Suruealos YD

(1eo1A199 pue
1SBAIq ‘[BJ9210]0J) UOT}
-o[dwos SuruaaIos 120ue))

uono[dwod
SuruoeaIos YD

(syyuow )
LY 1asn()

(swpuow 81) 10U
(sypuowr 81— 1)
ugisop
reyuswiIodxe-1sen()
(sypuowr 9)
[BL1) pasTwiopuey
(stpuowr 1)
[BLI) PI[[OLJU0D
pasTwopueI-uoN

(sypuowr 71) 1OY

(spuowr 9) 1Y

(syyuowr £)

LOY 191805

(spuour 71) [ern
pastwopuelr 12)snj)

(sypuowr ¢) 1DY

(6100)
erensny ‘MSN v 12 ppod
(€100
VSN SHOX MAN 77 12 YoLnaI(

(€100)
‘I 12 S1IAR(Q
(¥1020) 0 12
ElfeREl Vel

VSN ‘eueIsmoy
VSN ‘uoiBurysepy

(L102)

SN ‘puerSug ‘v J2 uoyuag

(S100)

VSN SHOA MON ‘D 12 yoseq
(¥100)

VSN ‘stour|| v 12 1eg
(9102) 10 12

QoueI] ‘@10 P [BA 1e8ny-uiqny

(¥100)

VS ‘SHISNyoesSEIA v 12 Sepy

(0102)

VSN SHOX MON v Jo souoSery

(9ouaroype-uou) uonedionied Juouniniodr pastundo

az1s ojdweg

dnoi3 voneindog odAy uonuaaIou]

QInsealr aWodNNo \CmECn—

(dn morj03)
ugisop Apmyg

Anuno) (182K) J0UINY

159) POO[Qq MO0 [BIE] ‘TGO TOOULD [B)02I0[00 ‘YYD ‘[BLI} [OIUOD PASTWOPUEI ‘LY

(LS = ) S3[d1)1¢ PIpNouUl Jo SSUIPUL} PUE SINSLId)ILIRY))

‘1 91q.L



195

Australian Journal of Primary Health

A review of the role of PHC in the NBCSP

(23pd jxau panujuod)

somud ¢ ‘syuened 91 |

syuaned (g ¢

stouonnoeld ¢z syuaned ¢/

sourd [ ‘syuened 6978

(syuonyed
OUD 0%2) (100oued [BId21
-0[00 pue Isealq) syuaned 99¢
s1ouonnoeld (¢
‘syuoned 70 11

somupd 1 ‘syuaned g9

szouonnoeld 4 ‘syuaned 984

Surusoios
DD 10J anproo syuaned
€7€ “(Suruoaros [B1021

-0709 pue Jsea1q) syuaned 94 ueOLY sjudned paAlesiopun

SUBIJOA O[ew JuBIdWOd-UON

SONIAIIOR UONBINPH
(sarnpour 12indwod a8ueyd INOIARYQ
10 sdde suoydyrews ‘3-2) A3ojouyod} Sursn)
[0A9] Juaned
(s103e31ARBU JUdn)Rd) SOOI JJRIS MON
[9A2] [eUOISSAJOI]
(s101231ARU
juaned) sao1A19s poddns paj-uosiadAe
[9AJ] JuaNRd

ystuedg oruedsiy
‘ystSugoruedsiy
oruedsiy :omuyle-nnA

syuoned UBdLIOUIY UBILIFY

*030 ‘o3euew-J[os 03 uod
-dns quowaajoaur juened ‘Aousyeduiod
[eIN)Nd ‘S[[I3S UOTIBIIUNWILIOD Ul SUTUTRI ],
[9AQ] [eUOISSAJOI]
SUIUSAIIS J0J SIOPUIUY
[9A2] JuanRd
sydwoxd a1ed-jo-jutog
[9A2] [BUOISSAJOI]
(soanenrur Koeray|
y)[eay ‘auruo ‘syoqjes] ‘3-2) popiaoid st
UONBWLIOJUI YoIym Ul Aem a3y Suiduey)
FuIu9019s 10J SIOPUIURY
[9AQ] JudNR]
sydwoid ared-jo-jutod
[9AJ] [BUOISSAJOI]
SUIDISAS [B1I9J1 OIUOIIAH
[9A9] WAISAS
(s101e31ARBU JUdn)Rd) SOOI JJIS MON
[9AQ] [BUOISSAJOI]
SONIATIOR UOT)EONPH
SUIuaaIds 10§ SIOPUIIRY
[9AJ] JuanRd
(019
MI1A1 192d ‘Sur[elop Srwdpeoe ‘Surured|
Teuoissojoidiour 3-9) sysia yoeannQo
[9AJ] [BUOISSAJOI
(soaneniur Aoeray|
)[eay ‘auruo ‘sjorjes] ‘3-9) popraoid st
uonewIoul Yorym ur Kem oy Surduey))
[9A9] JuanRd
SUONIPUOI 10 S[00} J1J10ads ur Sururer]
sydwoxd a1eo-jo-jurog
[2A9] [BUOISS2JOI]
Sur[[esunod,/3uryoeos yjedy
(101eS1ARU JUOTIEd)
$901A19s 11oddns uosiodAe|
FuIu9019s 10J SIOPUIURY
[9A9] JuanRd

SUBOLIOWY 9SAUTY))

syuanyed
AjLIourw pue ouwodUI-MO|

QouRINSUT INOYHIM
syuoned ‘syuoned preor
-PIJA ‘sourje] ‘SuBdLIOWY

uono[dwod
Surugeos YD

uono[dwod
Suruealos YD

uono[dwod
Suruaa1os YD

uono[dwod
SuruaIos YD

uono[dwod
Suruealos YD

uono[dwod
Suruealos YD

uona[dwoo
Suruoealos YD

Furuoo1os

10J SUOIIEPUSWILIOI]

I0p1A01d POATOODI OYM

(%) syuaned pue uon
-o1dwoos SuruaaIds YD

uono[dwod
Suruearos YD

(sypuowr 71) LOY

[eLI} PasIOpuLY

RIOXEL L 0]

(S9am 8T1) 1O

(sypuowr 1) LOY
(sypuour 1)
LOY 1asn))

(sypuowr g
pue 1) 1OY

(sypuowr $7) LOY

(stpuowr 7 1)
(oonoe1d uryiim)
[BLI} pasTwiopuey

VSN ‘sexa] pue
OpeIo[0)) 10X
MOIN ‘BruIOfI[R)D)

(¥100)
.NE Jo a:mpoh

(€102)
VSN oA MoN v J2 jIopuef
vsn
KD 0 & MON
/erqdiopeiyd pue
O uoiurysep (8102) v 12
ueyjodonajy  Suep nx-rony
(L102)
3N ‘puejSuyg 17 12 1SITH
(¥102)
VSN SI0X MIN ‘I 12 USIPUSH
(9102)

ureds v 72 Jon3uInn

(€100

VS ‘uoiSuryse ‘1P 12 UddID)
(L002)

VSN ‘SIOUI[[] /P J2 U0qqISZIT]
(1102

VSN SHOX MON  [p 12 B[[99SL]



C. A. Holden et al.

Australian Journal of Primary Health

196

sopur]o z¢ ‘syuaned 051 89

sjuaned 9461

syuaned 97

syuaned G1¢

SOpd €7

‘(J3e3S 9ATIRISTUTLIPE

‘syue)sisse uerorsAyd ‘sas
-1u ‘sxouonnoeld) Jyels 01¢

(oseasip

Aaupry ‘190UBd [19210]09

IO0UBD [BOTAIDD “IQJURD

1SB1Qq) SOIUI|D ¢ ‘SIAUOLY
-noead ¢z ‘sjuened 889 ¢

somurd 01 ‘siened 666

sorurd g1 ‘syuened €91

J[oeqPaQ) puk JIpne Jurpnjout
‘s109fo1d juowoaoidwi-Ayijenb snonuruo))
[9A9] WRISAS
Sur[esunod,/3uryoreos yjedy
3UIuaaIds 10§ SIOPUIWY
[9AQ] JuanIRd
(soanenmur Aoero
-)1] Y)[eay ‘QuIfuo ‘sja[je?] ‘5-9) papiaoid
SI UOT)BULIOJUT YoIym Ul Aem oY) SurSuey)
[9A9] JuanRd

KoeIo)| poxIu :pade}
-UBAPESIpP A[[EOIIOUOII0IO0S

Sur[[esunod,/3uryoeos yiedy
[9A9] JudnRq
suonjeindod
9IqQISI[R-PIEaIpIy
PUE SUOIIBIO] [BINI/PIJR[OST
Aqresrydei3oa3 woiy asoy
‘parnsurun 9y} ‘snjejs drwou
-0090100S MO[ [}IM 3SOY)
‘SOIILIOUTUN OTUYD/[RIORY

syoofoxd
pue uoneyioe} juswdsoidwi-Ljend)
[9A9] WRISAS
SUONIPUOI 10 S[00} d1j19ads ur Fururer],
3[oeqpasj pue ypny
[9A9] [BUOISS2JOI]
Surpury ases/ysu
Y31y e ojdoad Funo3ie; pue Jurkjnuopy
[oA9] JuanR g
sy00foxd
pue uone)I[Ioe] JuswaAoidu-Aene)
[OAJ] WAISAS
(s103e31ABU
juoned) sao1a19s poddns paj-uosiadAe]
SUIUSAIIS J0J SIOPUIUY
[2A9] Juaned
(s103e31ABU
juaned) sao1a19s poddns paj-uosiadAe

SuruaaIos
s 9ep o3 dn jou

a1om oym syuaned presrpajn
syuaryed
Funyeads-asondniiog

uonodwod
Suruealos YD

uona[dwoo
SuruoeaIos YD

uona[dwos
Suruoaros YD

uonodwod
Suruaeos YD

(Teo1A19 pue
1SBAIq ‘[B10210]00) UOI}
-o[dwoo SuruaaIos 190U

Suruo10s 9sBISIP AU

-pIY] PUE (JBIIAIS puB

1SBIq ‘[£19210]09) U0}
-o1dwod SuruaaIos 190uR))

uono[dwod
Suruaoos YD
uono[dwod

SuruaaIdos YD

uonodwod

(syyuour ,7) [etn
pastwopuel 19)sn[)

(sqpuowr $7) 1OY

(stpuour 9)
[e1n) pasiwopuey

(sypuowr 1)
[BLI) pasTwiopuey

(syyuow 9)
Apnjs uonudA
-10jur-jsod pue -a1J

(sypuowr Z1) LOY

(sypuowr 71) LOY

(sypuour 9)
[eLn pa[jonuo))

vsn

vsn ‘ediapeqd

vsn
‘eurjore)) YMoN
[X UI91SBI-(IN0S
“7X UIDISOMPIA
1$9)IS SN 31y,

VSN SI0X MoN

epeuR)) ‘oLeIuQ)

VSN ‘BIUBAJASUUR

vsn
‘eurjore)) YHoON

(0102)
YZEERUEINII(g)

(£002)
‘1D 12 SIDAIN
(1102)
‘P 32 B[N

(1102)
.NR Jo COCQE

(9102)
‘v 12 IOPRIN

(1102
‘b 12 SYO0PPRIN

(60027)
‘v 12 Sury
(€100

‘Ib J2 AUOd]

(1102

sowpd 9 ‘syuaned ¢ot 1o upyeads-aj0a1) uenrey [9AQ] JudNR] Suruea1ds DY) (squuowt Z1) IDYW VSN ‘SHasnyoessej ‘I 12 19SSBT
(]eo1A199 pue
SUIUSAIIS J0J SIOPUIUY 1SBAIq ‘[B19210]09) UOT} (8102)
sorurpd 9 ‘syuaned ()LzS [9A91 Juaned  -9[dwod SuruaaIos IJuL)) (sypuowr 9) 1OY BpEUER)) ‘0JUOIO ], ‘ID 12 ueIry]
((spre uorsroop)
sonpow 1ndwos a3ueyd IolAeyaq
10 sdde suoydyrews ‘3-9) AFojouyoa) Juisn uono[dwoo VSN ‘ueSyorn (6102)
soturpd G1 ‘syuaned opg [9A3] JuanRq Surueards YD (sqpuowt 9) 109 JSe2-IN0S ‘I 12 oquuif
(dn morj03)
az1s o[ dweg dnoi3 uoneindog odA) uonuLAIRIU]  INSBAW SWOIINO ATBWILI] uSisop Apmig Anuno) (182K) J0UINY

(panunuo))

‘I 91qeL



197

Australian Journal of Primary Health

A review of the role of PHC in the NBCSP

(23nd jxou panuijuod)

stouonnoeld gy ‘syuoned 0z ¢

somutpo gy ‘syuoned ¢116

SOIUI[O || ‘SIdUOn)
-noexd o1 ‘syuaned 098 17

somutpo [ ‘syuoned 0pzg

soturpd 7 ‘syuened 97

s1ouonnoeld g
‘(Suruoaros DD 10
syuaned 46) syuaned g9

sopu]o 9 ‘syuaned L€

syuaned ¢y
QI |
‘s1ouonnoeid 9 ‘syuaned 09

SUONIPUOI 10 S[00) dY10ads ur Sururer],
[9A2] [BUOISSAJOI
uonowoid yyeay
FuIu9019s 10J SIOPUIURY
[9AJ] JUdNR]
91doad SunoA pue sdnoi3 [eurdiew
/o1qeraulna 10y sweidoxd yoeannQ
$201A19s 1oddns paj-uosiadAe]
uonowoid yyeay
[9AS] JuanIRd
sydwoid a1es-jo-jurog
[OAQ] [BUOISSAJOI
SONIATIOR UONEONPH
[9AJ] JuanIRd
(s101e31ARU JUANIRd) SITOI JJRIS MON
[OAQ] [eUOISSAJOI
(Buryew-uoIsIoap pareys
ur syeuorssajoxd Suturen pue spre uors
-109p BIA) SUOISIOAP Ul syuaned SurAjoAu]
(s103e31ABU
woned) soo1ales joddns paj-uosiodAe]
[9AJ] JuaNR]
*030 oFeuew-J[os 03 uod
-dns quowaajoaur juened ‘Kousyodwod
[eINI[NO ‘S[[IS UOEOIUNWITIOD UT FUTUTRI],
[oeqpasj pue ypny
[9AJ] [BUOISSJOI]
(Sunyew-uoISIOap pareys
ur sjeuoissajoxd Sururer) pue spie uois
-109p BIA) SUOISIOAP Ul sjuaned SurajoAu]
[0A9] Juaned
9rdoad 3unoX pue sdnoi3 jeurSiew
/31qe1aulna 10y sweidoid yoeannQ
Surpuyy aseod / Jsu Y3y
je ojdoad Sunegie) pue Surknuapy
[9AJ] JuanR ]
(QE]
‘MII1A1 109d ‘FuITRIOp JTWIPROE ‘FuIuIed|
[euoissajoxdiojur 3°9) S)SIA yorannQO
[9AQ] [BUOISSAJOI]
(Surew-uoIsIoap pareys
ur sjeuolssajo1d Jururen pue spre uols
-109p ®IA) SUOISIOAP ul syuaned SurAjoAu]
(soanenmur Aoero
-] yi[eay ‘urfuo ‘spapye?] ‘8-2) papiaoid
SI uoneuLIO Ul YoIym ur Aem ayj Suiguey)
[9A2] JuanRd
SUIuaaIds 10§ SIOPUIWIY
[9A2] JuanRd

SUBOLIQUIY ASAUTY))

KJISIOATp OTUTId Y31y pue
SNJB)S JTWOUOII0IO0S MO

syuanyed oune|

JO sIoquINu [erURISqNS

Surpn[our SaRIUNWIWOd

QUIOJUI-MO[ ISIQAIP
:suone[ndod ojqerduinp

paInsuIun pue paInsud

Ayorqnd “1opjo 10 page-9[p
-pIuI ‘SonLIOUTW :KORIN]

()[BAY MO[ 10J YSLI J& Sudned

A unuwiwod UedLIdWY
9SUIYD) SWOIUT-MOT

uonodwod
Suruealos YD

uona[dwos
SuruoeaIos YD

uona[dwoo
Suruoearos YD

uona[dwoo
SuruoaIos YD

uona[dwos
Suruoearos YD

uonodwod
Suruseos YD

uono[dwod
Suruoealos YD

uonodwod
Suruea1os YD

uona[dwoo
SuruaIos YD

(syuuowr 97) 1OY VSN ‘09sduel] ueg (3107) /v /2 ung

(sypuous ¢) (r100) 192
[BLI} pastwiopuey SN ‘puerSug UBWIOUBYS
(6002)
(sypuowr GT) 1D VSN ‘SHIsNyoBSSBIA ‘v 12 3sIbag
(5100)
(sypuowr 71) 1OY BpRUR)) ‘OLIBIUQ ‘D 12 OMTY
vsn
‘0IIXIN MON (£100)
(sypuowr 9) [DY  pue BUI[OIRD) YHON /P J2 PUBNY

(sypuour $7) (r102) 1712
1Dy 1@sny) VS ‘BUBISINOT  POOMARH-9ILIJ
(syyuow 9)
Apys uonueA (1102)

-10jut-)s0d pue -o1q VSN ‘eruiojie) v 12 31104

(sypuow 1) vsn (1102)
[BL1) PI[[ONU0)) ‘BpPLIO[] Pue BIS1090) ‘v 12 duouTig
(S100)

(stpuow 6) 1O vsn e sdid



C. A. Holden et al.

Australian Journal of Primary Health

198

somurpo g ‘sjuened z9g

somurpd §

somurd [ ‘syuened /]
SOIuI[d 6 ‘(190UBd
[€39210[09 y)im syuanjed
L6%) (d1e3s01d 10 [€3031
-00J ‘TBOIAIDD JSBAIq IOF
S)NSAI 59} SUTUSAIOS [BW

-1ouqe |im) syuened 17601

(3s9) SuIUQI0S [BUWLIOUQE UB
s syuaned o6) syuened g1 ¢g

SOTUI[O 9 ‘SIdUON)
-noeid o ‘syuened 0zes

s1ouonnoeld 6

‘(sIeak G 10J PI[[OIUD)

syuaned G997 ‘(s1eak 7
103 pajjoaud) syudned €66/

sjuoned 7]

orurpo | ‘syuaned o [

(s10ye31ABU
juaned) sao1a19s poddns paj-uosiadAe]
[9AQ] JudnR]

(A110p10
pue Jood ‘Ajurouruu) suor
-e[ndod poaosiopun sopnjouy

SWA)SAS [BLI9JAI OTUONII[H

SUBIOIOA [9A9] WRISAS
(s103e31ARU JUaT)Rd) SOOI JJRIS MON
[OAQ] TBUOISSOJOI]
suone[ndod

AJLIOUIW DTUYO PUE [RIOI
wolj pue ‘painsud Aporqnd
10 PaINSuIuN ‘QUIOdUI MO

(s103e31ABU
woned) sao1ales joddns paj-uosiodAe]
[9AJ] JuaNRd

dn mof[oy pue Surrojruow 9ATIOR0IJ
[0A9] Juaned

SUOT)BSIUBSIO SSOIOR pue
UTYIIM UOTJRUIIOJUT SULIRYS JOJ SWoISAS ]
[9AQ] WAISAS
(QE]
mo1A91 109d ‘Sur[re)op oruopese ‘Jurures|
[euoissajoxdiojur “39) S)ISIA yoranNQ
[9A9] [BUOISSJOI]
SONIATIOR UOT)EONPH
FuIu9219s 10J SIOpUIURY
[9AJ] JuanRd
(sornpowr 193ndwos 93ueyod InoIABYdq
10 sdde suoydyrews ‘3-9) ASojouyoa) Sursn
[0A9] Juaned

(par-asanu) Sur[[asunod/3uIyorod )Ly
[9AJ] JuaNRd

(swoydwAs 10 $)59)

SuIU2219s 190U 81021

-0]09 IO [BIIAIDD “)SBAIq

[ewIOUqE WOoIj) uonny
-0S1 o1)SOUSeIp 0) AWl ],

jInsax

BuruaaIds [euLIOUqe UuB

ynm syuened ur uondrd

-woo Adoosouo[oo —/+
uone)nsuod Adoosouojo)

jnsax

Suruaa10s [euIouqe

ue ym syuaned ur
uonejdwod Adossouojo)

j[nsa1 Jur

-U9210S [BULIOUQE 19)JB
SISOUSEIP I00UEBD 0 W],

159) SUIUALIOS [BULIOUQE

ue s sjuened ur
uonadwods Adodsouojo)

uone[dwod pue ddue
-11dwod Furuaards YD

uono[dwod
Suruoa1os YD

uono[dwod
Suruaeos YD

uono[dwod
Suruealos YD

(sypuowr 7 1) (uSrsop
110409 pajsau) [eLn
pastwopuel dnoin

(sypuow g ‘sypuour ¢
‘uow 1) [etn
PasIwopueI 19)SND)

(sypuour 9)
[ern pasiwopuey

(stpuowr 771)

(uS1sop Apmys

pastjenpraiput) [eL
(6 =u) onuao-NNA

(sypuour 1)
[eLn pa[jonuo))

(stpuowr )
Apmys 19yye
pUE 210J9q PI[[ONUOD)

(sypuowr g) rewn
pasrwopuel I9)sn[)

(stpuowr 9) 1OY
(syyuow 9)
Apnis uonUAIUI
-)sod pue -a1g

vsn oo

VSN ‘uodaip

VSN ‘uoiBurysepy
VSN M0 MmN
pue spasnyoes
-SBJA ‘Sexd ], ‘ope
-1010)) ‘U010
‘oryQ ‘epHO[ ‘uo}

-Surysep ‘stout[([

BAIOY

VS ‘SHasnyoessej

VSN ‘Bruiofe)

VSN ‘sexa],

Kodang, ‘[nque)sy

(z100)
‘v 12 pAYsed

(1102)
‘10 12 Korydwny

(¥100)
.\3 ]2 Uda1n)

(¥100)
‘v 12 pundig

(1102)
v 12 ey
dn mo[[0J 2A1ISOg

(9107) 17120

(S002)
1D 12 YS[e M

(1102)
.Nw Jo zo:‘_Q\/
(8102)
UBAIOYBN
pue uronwa J,

az1s ojdweg

dnoi3 voneindog odA) uonuaaIou]

QInsealr awWodNNo \CmECm

(dn mojjoy)
ugisop Apmg

Anuno)

(182K) J0UINY

(panupuo))

‘191q9¢eL



199

Australian Journal of Primary Health

A review of the role of PHC in the NBCSP

"01B0 JO sassa001d/Sutiojyiuow ut sgn) Hoddns o) wierSord Suruoards pasIuesIo ue Aq pajeniur SwIsAs [UONOBINUT WeISo1d—dD,,

syuaned 1996

SOIUI[D [()§ ‘SIouon
-noexd 9pp1 ‘syuened 677 1¢

s1ouonnoeld |
‘syuoned 8// 0T

szouonnoeld 968/ ‘syudned
099907 1 :A[u0 YD 104

syuaned ¢¢¢

(Jonuods ¢
‘UOTJUOAINUL [7) SOTUI[D $T

saned gt/

szouonnoerd /71

100UBD
[€30210]00 yym syuened geg

SUBIA

SUBIA

uone[ndod as19A1p A[BD
-IWOU0920100S pue A[[edruyig

(Sumas Jo oouanbasuoo)
suone[ndod paAIesIapun

(9189 JO S9559001d 10 FULIONUOW OIJID
-ods ynoqe saonoe1d JurpuIlIAI SWI)SAS
/SUOTJBSIUBSIO [BUI)X) SWA)SAS JOPUTWIY
[9A9] WRISAS
3[oeqpasj pue pny
[OAQ] [RUOISSAJOI
(9189 JO 59559001d 10 FULIOIUOW OIFID
-ods ynoqe saonoe1d SJurpurludl SWI)SAS
/SUOTJBSIUBSIO [BUI)X) SWA)ISAS JOPUTWINY
[9AQ] WRISAS
(9189 JO 59559001d 10 FULIO}UOW OIFID
-ods ynoqe saonoe1d SJurpurlual SWI)SAS
/SUOTJBSIUBSIO [BUI)X) SWA)SAS JOPUTWIY
[9A9] WRISAS
(9182 JO 59559001d 10 FULIOIUOW OIJID
-ods ynoqe saonoe1d SJuIpuIIAI SWI)SAS
/SUOTJBSIUBSIO [BUI)X) SWA)SAS JOPUIINY
[9A9] WRISAS
3[oeqpas) pue Jipny
[OAQ] [RUOISSAJOI

JorqpPady pue Jipne Surpnjour
‘s300fo1d Juoworoiduwr-£Ayjenb snonunuo)
[9A9] WRISAS

SOATIRIOQR[[09 JudtaAoIdw]
[9A9] WRISAS
SI19)19] [e19J21 0} sjudwdAoIdw]
[9A9] WRISAS
(s101031ABU
juanjed) sao1ales poddns paj-uosrodAe]
[2A9] Juaned

syo0foxd
pue uoneyioe} juswdsoxdwr-Kyjen)
[9A9] WRISAS

(s107031ABU
juaned) sao1a10s 11oddns paj-uosiodAeT
[9A9] JuaR

jnsax
Surus210s [eULIOUqE UL
ynm syuanjed ur Kdoosou

-0[09 dn-mo[[0J 03 dwIL],

uona[dwod
Suruoealos YD

uona[dwoo
Suruoealos YD

(Teo1A100 puE
1SBAIq ‘[B}9210]09) UOT}
-o1dwoo SuruaaIos 190U

jnsax

Suruea1ds [eurIouqe

ue i syuaned ur uon

-o[dwos Adoosouojod
dreudoidde pue Ajowr ],

nsax

Suruse1os [euLIouUqe

ue yim sjuaned ur
uonejdwod Adossouojo)

uona[dwoo
Kdoosouo[09 Furuaa1dg

(Adoosouojoo —/+

L1904) uonojduiod
SuIuda1ds YYD sopnjouy

(51593 Sur

-U9210S 10dUed d)e)soId

10 [B}9210]09 ‘)sBaIq

[eWLIOUqE WOIJ) uonn|
-0821 drpsoueIp 0} S ],

(sypuour 9)
Apmys 11010

(spuowr 71) [ern
pastwopuel 191sn[)

(stpuowr /1)
LOY 101s0D

(sypuour )
Apmys 11010

(s1eak ¢

01 dn) uonuoa
-10jur-jsod pue -a1g

(stpuowr 77

pue syjuour 7)

uonudAIduI-}sod
pue -a1d pajjonuo))

(sypuowr 7 ) UOTIUSA
-19qu1-)sod pue -a1g

(sypuow Z|) UOIIURA
-10jut-)sod pue -a1

(sypuour 9)
[BLI) pasTwiopuey

(L102)
epeue)) ‘oLrejuQ ‘v 32 Y001S
douelq
‘99PUIA pue

enbnuepy-a1oT (L107) 77 /2 3¢y

(9102)

Qduel{ /v J2 uolalg 9]

(£100)
BpRUR)) ‘OLIBIUQ ‘v 12 yeUof
UONOBINUL WeISoId—dD

(6002)

VSN ‘Sexd], v 12 ysuig
(1102

vsn I 12 T[omod

(1102)
VSN SHOA MIN 7742 [{oMqa]
[e11301 Adoasouo[o))

vsn
4nonoauuo)) pue
$139SNYIBSSBI (5002)
‘arrysdwrey maN P12 O
(z102)
VSN ‘operojo) 1P 12 yorey



200 Australian Journal of Primary Health

C. A. Holden et al.

Records excluded

Full-text articles excluded, with

reasons (n = 169)

Conference proceedings: abstract
only (n=27)

Full text not available (n = 1)
Systematic reviews (n = 24)
Clinical guidelines (n = 4)
Wrong study design (n = 40)

Wrong intervention (n = 16)
Does not align with relevant NBCSP
stage (n = 25)

Wrong outcomes (n=17)

—
_5 Records identified through Additional records identified
© database searching through other sources
(3] - -
£ (n=2619) (n=55)
=
c
()

3
A 4 h 4
Records after duplicates removed
(n=1801)
o
4=
c
[
()
S
[4] 4
(72}
Records screened -
(n=1801) i (n=1575)

—_

o
£
- .

) Full-text articles assessed
'ﬁ for eligibility
(n=226)
—
L 4
o
% Studies included in scoping
3 review
2 (n=57)
—

Wrong setting (n=7)
Wrong patient population (n = 3)
Non-unique study (n = 5)

Fig. 2. PRISMA flow diagram of study selection. NBCSP, National Bowel Cancer Screening Program.

Hirst et al. 2017; Kiran et al. 2018; Sun et al. 2018; Dodd et al.
2019; using different formats, e.g. text messaging (Hirst et al.
2017), GP-endorsed mail-outs (Benton et al. 2017; Kiran et al.
2018) and automated telephone calls (Phillips ez al. 2015), or a
combination) were also mostly effective in improving adherence
in organised CRC screening programs for both eligible patients
not up-to-date with screening and under-screened population
subgroups. Involving patients in decisions (e.g. via decision
aids) reported mixed results (Pignone er al. 2011; Price-
Haywood et al. 2014; Reuland et al. 2017; Jimbo et al. 2019).
Interventions that aimed to improve access to care, such as
outreach programs for vulnerable/marginal groups and young
people (Potter ef al. 2011; Baker et al. 2014; Shankleman et al.
2014) tended to be mostly effective in improving adherence to
CRC screening.

Nineteen eligible studies included professional-level inter-
ventions to improve adherence to CRC screening programs,
although most (n=15) simultaneously included patient- or
system-level interventions as a multi-component study. In a
comparable way to studies that test the effectiveness of patient
reminders for screening, point-of-care prompts to the physician
(at the time of the patient consultation) also tended to demon-
strate improvements in adherence to CRC screening in primary

care (Sequist et al. 2009; Aragones et al. 2010; Fiscella et al.
2011; Hendren et al. 2014; Guiriguet et al. 2016; Dodd et al.
2019). Training initiatives targeting professionals reported
mixed results (such as training in specific tools or conditions;
Fiscella et al. 2011; Maddocks et al. 2011; Basch et al. 2015;
Sun et al. 2018) and training in communication skills, cultural
competency, patient involvement, support to self-manage etc.
(Price-Haywood et al. 2014; Aubin-Auger ef al. 2016; Huei-Yu
Wang et al. 2018), although interprofessional training delivered
by peers and through academic detailing, tended to report more
effective outcomes.

Only nine eligible studies included system-level interven-
tions to improve adherence to CRC screening programs. There
were too few eligible studies to determine intervention effec-
tiveness; however, improvement initiatives (Ling et al. 2009;
Ornstein et al. 2010; Mader et al. 2016) tended to report
improved adherence. Similarly, while there were too few
system-level studies to determine the specific effectiveness of
computer systems for sharing information within and across
organisations, most studies that focussed on system-level inter-
ventions included computer systems that supported the inter-
vention delivery, suggesting that health informatic approaches
improved quality of care.
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Intervention effectiveness relating to the quality-improvement (QI) process (Leykum et al. 2007)

Intervention type

Intervention effectiveness® Total no. studies

0 0.5 1
QI process not applied to implement one or more interventions 12 9 17 38
Study reports that a QI process is in place but not clear how intervention is part of that process 1 2 9 12
Intervention is explicitly part of a QI process 0 3 4 7
Total 13 14 30 57

A rating scale of 0 (no effect), 0.5 (mixed results) and 1 (effective intervention) was applied for an assessment of effectiveness in changing the primary

outcomes based on criteria described by Leykum et al. (2007).

Follow up

Despite the role of primary care services in ensuring that
patients who receive a positive screen result are referred appro-
priately for further assessment, only one-quarter of eligible
studies (n=11) explored primary care interventions that
improve diagnostic patient follow up and approximately half
of these included a system-level intervention (n = 6).

Positive screen follow up. Only eight eligible studies
focussed on improving patient follow up with a positive initial
screen. Most were single-level interventions; that is, across only
patient (n = 4), professional (n = 1) or system (n =2) levels.

Most studies explored the effectiveness of patient navigators
to improve positive screen follow up across both patient level
(lay-person support services; Paskett er al. 2012; Raich et al.
2012; Freund et al. 2014) and professional level (as new staff
roles within the family practice/primary care setting; Green et al.
2014). Other interventions that explored positive screen follow
up included system-level interventions that focussed on elec-
tronic referral systems (Humphrey et al. 2011), QI and facilita-
tion projects (Wei et al. 2005) and external reminder systems
(Stock et al. 2017). Although there were too few eligible studies
to determine effectiveness of some interventions, patient navi-
gators and QI initiatives tended to report improved outcomes.

Colonoscopy referral.  Only three eligible studies focussed
on interventions to improve colonoscopy referral. All reported
system-level change interventions including improvement
initiatives (such as continuous QI projects, including audit and
feedback (Singh ez al. 2009), and improvement collaboratives
(Powell et al. 2011)) and service provision (such as improve-
ments to referral letters (Lebwohl ez al. 2011)), acknowledging
that there were insufficient studies to determine effectiveness in
the context of colonoscopy referral. Patient-level interventions
(layperson-led support services, patient navigators; Lebwohl
et al. 2011) targeting colonoscopy referral were implemented
with other system-level activity as a multi-level intervention.

GP-Program interaction

Despite many organised population-based CRC screening
programs worldwide, all requiring primary care involvement (to
different extents), there were relatively few eligible studies that
specifically tested interventions that target GP—Program inter-
action activity to improve CRC screening completion. Two
studies from Canada (Jonah et al. 2017; Stock et al. 2017) and
two from France (Le Breton et al. 2016; Rat ef al. 2017) had
mixed results. All used system-level activities (i.e. reminder
systems (external organisations reminding practices about

specific monitoring/care processes) at different points of the
screening pathway, with the Canadian studies (Jonah ez al. 2017;
Stock et al. 2017) also incorporating physician audit and
feedback.

Ql initiatives
The scoping review identified that studies including a continu-
ous QI element reported greater effectiveness (Table 2).

Nineteen studies reported that interventions aimed at improv-
ing CRC screening participation were implemented as a QI
process, but details of the QI model were not reported in one
study (Cha et al. 2011). With one exception (Leone et al. 2013),
all studies (n=18) reported effectiveness or trends towards
improvements in outcome measures when the intervention
was implemented as a defined QI initiative or within an existing
QI process. Most studies addressed optimised recruitment par-
ticipation (n = 14); however, interventions addressing follow-
up stages were also identified.

Where QI process detail was described (n = 18), in eight it
was part of a QI framework, but it was difficult to determine
which elements contributed to the overall study outcomes. The
same applied to an additional four studies where the intervention
was implemented within an existing named QI program. Only
seven studies explicitly indicated that the CRC screening par-
ticipation intervention was a defined improvement initiative and
detailed the elements of the model applied.

Discussion

This systematic scoping review highlights the PHC practice and
research opportunities to improve CRC screening participation,
particularly for non-adherent, eligible patients in the context of a
population-based bowel cancer screening program. This review
made a distinction between optimised recruitment participation
(non-adherence) and follow up, where an organised screening
program may moderate the PHC role; better integration of CRC
screening into existing primary care services (prevention and
quality care interventions) along the entire screening pathway
may maximise the benefits of population-based screening
programs.

In the large number of systematic reviews (including meta-
analyses) and empirical studies that focus on PHC interventions
that enhance CRC screening participation, most studies focus on
identifying and reminding patients who have not responded to
CRC screening (non-adherence). Few studies consider the PHC
role in the full CRC screening pathway, despite the important
role the primary care service has in follow up and referral for
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diagnostic services, if required. Emery et al. (2014) provides the
most comprehensive analysis of the primary care role to support
cancer screening and management, including follow-up diag-
nostic assessment, albeit across several cancer types. The
alignment of interventions with NBCSP stages that require
specific PHC involvement is a unique perspective of our review.
This approach identifies practice opportunities and research
gaps in ensuring patients complete the screening pathway,
particularly if in the NBCSP.

Acknowledging that observational studies were excluded, a
significant gap identified is the dearth of high-quality Austra-
lian studies investigating interventions that specifically
address opportunities for PHC to address patient screening
non-adherence and follow up. Most Australian research has
focussed on interventions relevant to an organised screening
program, without reference to the essential role of primary care
services, with interventions that the NBCSP has already
implemented (e.g. advanced notification) and/or compared
screening test efficacy (which were excluded from our search
criteria). Without robust Australian studies, the generalisabil-
ity of the review findings to the Australian setting might be
limited. However, this finding also identifies opportunities and
a strong need for more Australian research in this area,
specifically to study interventions that can be implemented
in primary care services to complement the NBCSP rather than
developing parallel systems to improve bowel cancer screen-
ing participation.

Interventions are categorised according to different quality
care levels for easier incorporation into existing QI processes,
which have been shown to be more effective in achieving change
in routine clinical practice (Grol and Grimshaw 2003). How-
ever, most studies report interventions as discrete activities and
on only one element of the screening pathway (e.g. recruitment),
which may not readily integrate with existing QI practice in
primary care services. Furthermore, most reviews investigate
interventions aimed at earlier participation stages with fewer
exploring diagnostic follow up of positive screening tests (Selby
et al. 2017). Without explicit PHC engagement in screening
programs, alternative and individualised practice-based pro-
cesses are adopted that attempt to work alongside, but poten-
tially diminish the effectiveness of organised screening
programs. This review moves beyond studies that explore the
practitioner influence on screening participation and instead
focuses on how PHC can facilitate (non-adherent) eligible
patients to participate in CRC screening.

Some interventions demonstrate benefits across both the
screening (non-adherence) and diagnostic follow-up pathway.
These include improvement initiatives (such as QI initiatives,
including facilitation/audit and feedback (system level)) and
self-management support initiatives (such as patient navigators
(patient and professional level)). Consistent with other reviews
(Klabunde et al. 2007; Zapka et al. 2010; Emery et al. 2014),
reminders for screening and point-of-care prompts are important
interventions for optimising recruitment participation; however,
their effectiveness for subsequent screening stages is not known.
The effectiveness of alternative reminder systems, such as
external organisations (e.g. the National Cancer Screening
Register, NCSR, or equivalent) may offer substitute reminders
across the screening pathway, but their effectiveness in the
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context of the NBCSP needs testing. This review confirms that
interventions targeting multiple levels of quality care represent
more effective strategies to improve CRC screening participa-
tion (Senore er al. 2015). Opportunity exists to align CRC
screening participation efforts with routine primary care QI
processes. The revision of the Practice Incentive Payment
(PIP) (which encourages general practices, through additional
government payments, to continue providing quality care
(Australian Government Department of Human Services
2019)) to include CRC screening (a national cancer priority)
within a quality care model might further support a primary care
role in the NBCSP. Identifying practice priorities that streamline
the patient experience across the screening pathway and avoid
duplication of organised screening programs, is expected to
improve the NBCSP effectiveness and overall patient care.

A limitation of this review is the focus on an organised
population-based screening program, rather than CRC screen-
ing more broadly for the eligible population. However, the
findings are relevant to whether screening is undertaken in
private practice or through an organised screening program,
given the role of primary care services in non-adherence and
preventive care follow up. Furthermore, limiting the search to
publications post 2005 and excluding observational studies,
might have resulted in potentially relevant studies being
excluded. Publication bias, where studies with null results are
less likely to be submitted or accepted for publication, may
overestimate intervention effectiveness. However, as almost
half (47%) of the included studies reported null or mixed
outcomes, the effect of publication bias is likely to be very
low. Studies that were not specific to CRC tended to report
combined effectiveness of a single intervention across all
screening programs, making it difficult to determine the
effectiveness of included interventions. The effectiveness
categorisation that we used was our attempt to overcome these
limitations to determine the intervention effectiveness when
specifically applied to CRC screening.

Most studies identified in this review evaluated single
screening elements, despite evidence that interventions incor-
porating multi-component or QI practices tend to be more
effective strategies, particularly if they do not require clinical
staff involvement (Klabunde er al. 2007; Zapka et al. 2010;
Senore et al. 2015). Future research needs to focus on QI
practices targeting CRC screening that effectively bridge the
gap between organised population-based screening programs
and ‘usual care’ delivered in primary care services. In this
context, the review highlights the untapped opportunities and
benefits that the NCSR may offer to seamlessly engage and
support the PHC sector to undertake CRC screening through
digital solutions and overcome external constraints that have
restricted the NBCSP implementation process to date (Flitcroft
etal. 2010).

In summary, our review points to a potential opportunity to
enhance the PHC role to maximise the benefits of population-
based bowel cancer screening programs through existing pri-
mary care preventive and QI initiatives. As noted by Dodd et al.
(2019), the possibility exists for PHC in Australia to adopt an
important ‘adjunct’ role to support the NBCSP along the
entire screening pathway, particularly for those asymptomatic,
eligible patients who are more difficult to reach. The NBCSP
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cost-effectiveness warrants the investment in evidence-based
strategies to improve screening adherence, particularly those
that target improved CRC screening and follow up in primary
care services (Worthington et al. 2020). As others have noted
(Zapka et al. 2010), the NBCSP needs to invest in provider- and
system-level strategies that ‘bridge the care transitions across
primary and hospital-based services’, from screening to diagno-
sis and possible treatment.
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Appendix 1.

Systematic search strategy: Ovid Medline (29 January 2018)

C. A. Holden et al.

Topic Search number Search term Result
Bowel cancer 1 Colorectal Neoplasms/ 73265

2 Colonic Neoplasms/ 65719

3 Occult Blood/ 4971

4 Sigmoid Neoplasms/ 4351

5 Sigmoidoscopy/ 4586

6 Rectal Neoplasms/ 38558

7 Colonoscopy/ 23020

8 ‘Bowel cancer’.mp. 1681

9 ‘Colorectal cancer’.mp. 69821

General practice 10 General Practitioners/ 5947

11 General Practice/ 11277

12 Family Practice/ 63712

13 Primary Health Care/ 66511

14 Physicians, Family/ 15735

Screening 15 Mass Screening/ 92717

16 Preventive Health Services/ 12314

17 ‘Early Detection of Cancer’/ 17392

18 Secondary Prevention/ 17714

Applying OR/AND operators and search limits 19 lor2or3or4or5or6or7or8or9 193179

20 10or1lorl12or13or14 146701

21 1Sorl6or17orl8 135292

22 19 and 20 and 21 562

23 22 562

24 limit 23 to (English language and humans and year = ‘2005 -Current’) 368
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