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Abstract

Background: Tailored messages are those that specifically target individuals following an assessment of
their unique characteristics. This systematic review assesses the evidence regarding the effectiveness of
tailoring within eHealth interventions aimed at chronic disease management.[AQ: 2]

Methods: OVID Medline/Embase databases were searched for randomised control trials, controlled clinical
trials, before—after studies, and time series analyses from inception — May 2014. Objectively measured
clinical processes/outcomes were considered.

Results: Totally, 22 papers were eligible: 6/22 used fully tailored messaging and 16/22 used partially
tailored messages. Two studies isolated tailoring as the active component. The remainder compared
intervention with standard care. In all, 12/16 studies measuring clinical processes and 2/6 studies
reporting clinical outcomes showed improvements, regardless of target group. Study quality was low
and design did not allow for identification of interventions’ active component. Heterogeneity precluded
meta-analysis.

Conclusion: This review has demonstrated that there is a lack of evidence to suggest that tailoring within
an eHealth context confers benefit over non-tailored eHealth interventions.
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clinical decision-making, decision-support systems, eHealth, evidence-based practice, information and
knowledge management
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Background

Long-term conditions affect one in five people, yet account for 80 per cent of general practice con-
sultations.! More than half of all clinical decisions fail to take account of the best-available evi-
dence.? In addition, evidence-based guidelines often do not accommodate co-morbidities and
multiple medications.’-> There is a recognised need to find innovative ways of integrating knowl-
edge into clinical workflow, to contextualise and personalise care, and to manage the complex care
needs and human factors which contribute to unwanted variation in practice.®

Clinical decision support systems (CDSSs) utilise algorithms of varying complexity that are
applied to existing eHealth systems. Typically, a CDSS within an electronic health record (EHR)
will present the user of the EHR with a series of messages designed to improve clinical care, for
example, identification of possible drug interactions or prompts to consider clinical investigations.
The use of such automated reminders via CDSS has been shown to be one of the most consistently
successful approaches to encourage clinicians to adopt evidence-based practice.” In terms of effi-
cacy, a 2005 systematic review concluded that while a number of studies showed an improvement
in clinical processes (e.g. adherence to guidelines), there was a lack of evidence demonstrating
improved clinical outcomes.® In the same year, a separate systematic review found that CDSSs,
which incorporated contemporaneous recommendations (as opposed to simple summaries of data)
and were available within the normal work stream, were more likely to result in improved clinical
outcomes — 90per cent (30/32) of interventions which included these features demonstrated
improved outcomes.’

Communicating with messages that are specifically tailored to an individual has been found to
be more effective than generic messages at changing behaviour.!? The theory underpinning the use
of such methods draws heavily on a number of behaviour change theories, including the Health
Belief Model,!'! Prochaska and DiClemente’s'? Stages of Change, and Bandura’s!? Social Cognitive
Theory. The tailoring of messages to specific individuals is viewed as the most sophisticated form
of automated communication that can be used to deliver health education and material aimed at
health promotion.'# Tailoring has been defined as ‘any combination of strategies and information
intended to reach one specific person, based on characteristics that are unique to that person, related
to the outcome of interest, and derived from an individual assessment’.!> This assessment is
dependent on the type of intervention and the target audience, but could be based on routinely col-
lected data (e.g. professional role, socioeconomic status, health records or clinical parameters) or
data collected from the individual with the specific intention of formulating a tailored message
(e.g. health literacy, self-efficacy or pre-existing attitudes and knowledge). Interventions that uti-
lise tailored messages tend to involve the distribution of printed material aimed at primary health
promotion, for example, dietary advice,'®!® smoking cessation,'?2% or uptake of screening.?!

There is a lack of literature concerning the use of tailored messages aimed at changing health-
care practitioner (HCP) behaviour. There is also a lack of evidence to inform the design and modal-
ity of tailored messaging, and whether the effectiveness of existing eHealth technologies (e.g.
CDSS) can be improved were they to incorporate tailored messaging.

Objective

This systematic review aimed to assess the published evidence regarding the effectiveness of
eHealth interventions designed to improve the management of chronic diseases by providing infor-
mation or advice that has been tailored to the recipients, that is, HCPs or patients.

The research question was as follows: Does the cumulative published research evidence sup-
port the hypothesis that a system that incorporates messages specifically tailored to an individual
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(HCP or patient) results in improved clinical processes or outcomes in the management of long-
term conditions?

Method
Types of studies

Randomised controlled trials (RCTs), controlled clinical trials (CCTs), controlled before and after
studies, and interrupted time series (ITS) analyses were considered for inclusion in the review.
Studies published in any language were considered.

Types of recipients

Studies that involved patients with a specified long-term condition receiving healthcare (any set-
ting), and/or HCPs responsible for the care of those with long-term conditions (any setting), were
considered.

Types of interventions

We considered interventions that used eHealth technologies to deliver tailored information to
patients or HCPs within the care setting. The search strategy, therefore, included a combination of
terms relating to eHealth, health records, and communication strategies (including tailoring of
information).

Types of outcomes

Any outcome was considered where a comparison was drawn between the intervention and no
intervention and/or existing practice with regards to objectively measured professional perfor-
mance, clinical outcome, or patient behaviour. The study’s stated primary outcome was our main
outcome of interest, with consideration also given to any stated secondary outcomes or post hoc
analyses. Patient and professional satisfaction was also recorded, but studies were not included if
this was the sole outcome.

Search strategy

A search strategy was devised to include keywords and text words relating to the following terms:
chronic disease, methodology, eHealth, health records, communication, and user groups (available on
request). Text words were appropriately truncated to maximise returns. Terms were combined using
Boolean logic. There was no keyword identified for tailored messaging, and so we adopted a broad
search strategy. As well as including variations of tailored messaging as text words, we included an
exploded search of other communication-related keywords in an effort to capture studies that utilised
tailored messages but did not refer to it as such. The search was run against both Ovid Medline
(1946—present) and Embase (1974—present), with no restrictions placed on language.

Eligibility criteria for inclusion

Studies that were RCTs or CCTs were deemed eligible if the other criteria mentioned above were
met. Additional methodologies (controlled before—after studies and interrupted time series
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analyses) were considered if they met quality criteria specified by the Cochrane Effective Practice
and Organisation of Care Group (EPOC) data collection checklist.?? In accordance with the EPOC
criteria, the quality criteria for inclusion of both types of studies were as follows:

e Controlled before—after studies were only eligible if the control site was deemed suitable;
there was evidence of contemporaneous data collection, and there were =2 intervention and
=2 control sites.

o Interrupted time series analyses were included if there was a clearly recorded point in time
when the intervention began and where there were =3 data points recorded both before and
after the intervention commenced. Given the potential heterogeneity of the studies relevant to
the review, study inclusion was not based on a minimum cut-off for methodological quality.

Data collection and analysis

Titles and abstracts were initially reviewed by a single reviewer (N.T.C.) and discarded if deemed
not to be relevant to the research question. A shortlist was then compiled for which full-text articles
were sought. These were independently reviewed by two reviewers (N.T.C. and C.W.). Any dis-
crepancies were resolved by consensus. An online data abstraction form (modified from the EPOC
data collection checklist??) was used for data collection.?3 An overall quality rating was assigned to
RCTs based on the following criteria: allocation concealment, blinded or objective assessment of
primary outcome(s), completeness of follow-up, reliable primary outcome, and protection against
bias. In accordance with previously published EPOC systematic reviews,?*? studies were rated as
being of high quality if the first three criteria were met with no additional concerns. Studies were
of moderate quality if <2 criteria were ‘not done’ or ‘not clear’ and of low quality if this applied to
>2 criteria.

Assessing tailoring

Kreuter et al.’> judged that an intervention incorporated tailored messaging if the intervention
included both the following:

1. An assessment of individual patient characteristics;
2. Communication that was specifically targeted at that individual.

Owing to the limited number of published studies that the search strategy returned, we accepted
interventions that included either of these criteria, as agreed by the two reviewers.

Protocol

A review protocol has not been published but is available from the corresponding author on enquiry.

Results

Search results

The search strategy was run twice — September 2013 and again in May 2014. The final yield from
both searches was 1074 returns, of which 89 were duplicates. Of the remaining 985 studies, 818
were initially rejected based on title alone, with a further 112 discarded after review of the abstract
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PUBMED and/or EMBASE search (n=1074)

P4 Duplicates (n=90)

h 4

Duplicates removed (n= 984)

Title and/or abstract
P1 not relevant (n=930)

h 4

Full text available (n=46)
Abstracts only (n=8)

Ineligible articles

(n=32)

Reason for rejection:

s No tailoring {n=14)

* Descriptive paper
only (n=3)

s CBA - insufficient
sites (n=3)

« [TS - insufficient

data points (n=3)

* Review paper (n=2})
A 4 * Abstracts with
Studies included in qualitative synthesis insufficient
(n=22) information (n=7)

Figure 1. PRISMA diagram of literature search.

(see Figure 1). Full-text papers were sought for the provisional shortlist of 55 studies and were
available for 45 of these. The abstracts of the remaining 10 studies were assessed and included if
there was sufficient information to meet the inclusion criteria. Owing to the absence of any tailor-
ing component in the intervention, 15 papers were rejected. The remaining 40 papers were then
reviewed by the two reviewers. Furthermore, 18 papers were then rejected as they failed to meet
(or had insufficient detail to satisfy) the eligibility criteria, leaving 22 papers to be considered in
the review.

These 22 studies are shown in Table 1 (sorted by first author). All of the studies were pub-
lished since 2002 and most were conducted in North America.?>#! The majority were
RCTs.26:28,30-34,36,37,39-45 The clinical problem addressed by the various interventions varied, but
the most common applications were diabetes,?627,35.36.3944 cardiovascular disease,3>3%:3%43 and
the prescribing of medication.30:31,37:46

Setting and characteristics of the studies

Most studies were undertaken in either an outpatient or community-based setting and involved
physicians (see Table 2). Other professional groups included nurses and pharmacists. The studies
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Table I. Studies eligible for inclusion in the review.

First author (ref) Year Design  Country Clinical speciality Clinical problem

Avery* 2012 RCT UK General/family practice  Medication prescribing

Boukhors?¢ 2003 RCT Canada General/family practice  Diabetes

Cafazzo? 2012 ITS Canada Paediatrics Diabetes

Carroll?® 2012 RCT USA Psychiatry Maternal depression

Cruz-Correia*? 2007 RCT Portugal Other Asthma

Epstein?? 2011 RCT USA Paediatrics ADHD

Field3° 2009 RCT Canada General/family practice  Medication prescribing

Fossum*” 2011 CCT Norway Other Pressure ulcers

Gurwitz?! 2008 RCT USA/Canada  Other Medication prescribing

Jones*® 2011 ITS UK General medicine Acute medicine

Kinn32 2002 RCT USA Other Hypertension

Mcdonald?? 2005 RCT USA Paediatrics Preventative service

Nagykaldi3* 2012 RCT USA General/family practice  Preventative care

Persell3 2010 ITS USA General medicine CVD, diabetes, and cancer

Persell*3 2013 RCT USA General/family practice =~ CVD

Pinnock* 2013 RCT UK General medicine COPD

Quinn3 2008 RCT USA Other Diabetes

Raebel?” 2007 RCT USA Obstetrics and Medication prescribing
gynaecology

Ross* 2006 RCT USA General medicine Diabetes

Sequist?® 2005 RCT USA General medicine CVD and diabetes

Tierney* 2005 RCT USA General medicine Asthma

Vollmer*! 2011 RCT USA Not clear Asthma

RCT: randomised controlled trial; ITS: interrupted time series; ADHD: attention-deficit hyperactivity disorder; CCT:
controlled clinical trial; CVD: cardiovascular disease; COPD: chronic obstructive pulmonary disease.

*Denotes abstract only.

were undertaken in both academic and non-academic settings. There was a general lack of infor-
mation describing the experience or qualifications of the various professional user groups. Totally,
13 of the studies directed the intervention at HCPs.28-32.35.37.39.40.45-48 The remainder directed the
intervention at patients,?”-333441-44 or at both HCPs and patients.3¢ Study quality is noted in Table 4.
Further details on individual study characteristics are available on request.

Influence of tailoring component on intervention design

All of the studies included in the review incorporated some degree of individual patient assess-
ment. This assessment was made via automated data queries of routinely collected clinical datasets
or via additional data entry completed by patient and/or HCP (see Table 3).

The use of individually tailored communication was only evident in a minority of
studies.?7:33:3441.43.44 A]] of these studies delivered messages to individual patients based on data
specific to that patient, for example, risk of illness/injury and how this might be modified for the
individual;333443 individualised educational content;*'** or individualised clinical results.?’ For
the remainder of studies, the content of communication was dictated by automated algorithms
based on the individual assessment rather than the specific circumstances of the end-user. For
example, it was common that automated CDSS aimed at HCPs would provide prompts based on



Conway et al.

- - - - —  9Jed paseq-Alunwiwo’ PRENT][YN
sispeweyd
- - paxily ‘sueIsAyd Sunias Suiyoean-uoN aJed juanedinQ W ERETN]
- o¥ paxily suenisAyd  Sunias Suiyoeay/AlsdaAlun aJed juanedinQ (£3sInbag
- - - - - aJed Jusnneding »»SSOY
- - - sispewJeyy Sunies Suiyoean-uoN Aoewaeyq PRCLELN
- - - suepIsAyd - aJed juanedinQ 9guuIND
- - - suepIsAyd - aJed juanedinQ goPouuld
- - Sulureny u) suenisAyd  Sumies Suiydea/AlsaaAlun aJed juanedu| epl[9549d
- - - suepIsAyd  Sumes Suiydoesy/ANSIaAIUN  SJed paseq-AlunwwoD) cell9s49d
- - —  sasJanp ‘suemisAyd Sunies Suiyoes-uoN  9.Jed paseq-AlunwiwoD yelPIeASeN
€1 [9A9)
91eNnpeJ3-1s0d —  Pasuddl| JO/pUE PPy suenisAyd  Sumias Suiyoeay/AlsdaAlun aJed juanedinQ ceP[BUOPOLY
- —  Pasuddl| JO/pUE p)IPa.IddY suenIsAyd - aJed juanedinQ Zeuury|
- - - sasanu ‘sueisAyd  Sunies Suiydeay/ANsdaAIun 2Jed juaneduy| gySOUO[
- - - sasanu ‘sueRisAyd  Sunies Suiydeal/ANsaaAlun aJed juaneduy| |Z3IMIND)
- —  Pasuddl| JO/pue pIPa.IddY sasInN Sunies Suiyoean-uoN awoy 3uisanN ,WINSsO4
- - - suepIsAyd Sunies Suiyoesl-uopN  9Jed paseq-ANunwWoD) ocPIPH
- /b Pasuddl| JO/pue pa)Ipa.Iddy suemIsAyd —  9Jed paseq-Ayunwiwo’) (Zu191sd]
- - - suemIsAyd - aJedjusneding 4 BIBJI0D-ZNID
- - - suenIsAyd  Sumies Suiydes/AlsaaAlun aJed juaneding gzllodaeD
- - - suenIsAyd - aJed juanedinQ 1707ZBIRD
- - - suenIsAyd - aJed juanedinQ szSdoyynog
syspeweyd
- - - ‘suepisAyd —  2Jed paseg-Alunwwo’) opAIOAY
sonoeud (aeak) PAJOAUI (324)
ursiea)  93e ues|y Suureay Jo |aAs7 uoIssajo.d SnJels dJWapedy 9.Jed JO UoNEd0T Joyany 3s.14
‘suapiroud jo sonsiiadedeyd pue Sumies [ediulld g d|qel
—A T ora 2Rl T2 X2l dSRIARRARIARCRATTIILILSES



Health Informatics Journal

S92UBISWNDJID [BNPIAIPUI 9Y2 JUNODDE Oul Supje)
BIEP [ENPIAIPUI UO JUBpUAdap SIUIUOD B3eSSD]
e3ep Uo juapuadap suSIUOD 3Tessal,

e3ep Uo Juapuadap sUSIU0D STessal,
S9OUBISWNDID [BNPIAIPUI SU3 JUNOdSE Ojul Supjel
BJEP [ENPIAIPUI UO JUSPUSdap SIUSIUOD 93BSS|,|
BJEp UO Juspuadap sJUUOD 3essal,|

BJEP UO Juspuadap sJuaUOd 3essal,|

BJEP UO Juapuadap sJuaUOd d3essal,|
S9DUBISWNDIID [BNPIAIPUI 943 3UNOdJE Ojul Supjel
BJEP [BNPIAIPUI UO JUSpUSdSp SIUSIUOD D8ESSIL|
e3ep Uo Jusapuadap sIUSIUOD STessal,
S9OUBISWNDID [BNPIAIPUI SU3 JUNOdSE Ojul Supjel
BJEP [ENPIAIPUI UO JUSPUSdap SIUSIUOD 93BSSI||
S92UBISWNDJID [BNPIAIPUI BY) 3UNOdDE O3ul Supje)
BIEP [ENPIAIPUI UO JUBpUAdap SIUIUOD S3eSSD
BJEp UO Judpuadap sJualu0d 23essal

BJEp UO Juapuadap s;uajuod o3essal

e3ep Uo juapuadap susIUO0D STessal,|

e3ep UO Juapuadap sUSIUOD STessal,

e3ep Uo Jusapuadap sIUSIUOD STessa|,|

e3ep Uo Juapuadap sIUSIUOD STessal

eJep Uo Juapuadap sIUSIUOD STessal

BJEp UO Juspuadap SIUUOD 3essa|,|

(pJezim puaa) syuawadinbad Jasn 01 paJojrel
pue eyep uo jJuapuadap sIuIUOD 33essal

BJEp UO Judpuadap sJuau0d 23essal

e1ep UO Juapuadsp s1usIU0d a3essaly

usney
dOH
dOH

jusaney
dDH
dDH Pue uaney
dDH

Juaney
dOH

Juaned

uane(
dOH
dOH
dOH
dOH
dOH
dOH
Juaney
dOH

usney
usney

(dDH) 4suonnoe.d

aJedyiesH

Jasn o3 paJojie]
SN
SN

Jasn o3 paJojie]
NN
NI
ENIN

Jasn o1 paJojie]
SUON|

Jasn o3 paJojie]

Jasn 03 paJojie]
3UON|
SUON|
ELIN
SN
LI
I
NI
SuoN

Jasn 03 pauojie]
3UON|

SUoN|

Auanb eyep pajewoiny
Auanb eyep pajewoiny
Aaanb eyep pajewoiny

Asanb eyep pajewoiny
Asanb eyep pajewoiny
dDH pue jusned wouy eieq
usned wouy v1RQ

Auanb eyep pajewoiny
Aaanb eyep pajewoiny

dDH pue ausned wouy ereq

juaned wouy eleq

Auanb eyep pajewoiny
Auanb eyep pajewoiny
Auanb eyep pajewoiny
Aaanb eyep pajewoiny
Aaanb eyep pajewoiny
dDH pue ausned wouy ereq
dDH pue ausned wouy ereq
dDH pue juaued wouy vleQ

juaned wouy eleq
jusned wouy eleq

Aaanb eyep pajewoiny

11SWIIOA
W ETIRCTN
RESULEN

#SS0Y
JEECEL
ocuuIn®d

gpPouuld

evl19S43d
sell®s43d

pelPIRA3EN

gcP[BUOPII
zeUuy

gySOUO[
1AIMIND
,,WNSsO
oePIP
ru1eIsdy
wBI91I0D-ZNID
gzll©0448D

,707ZejeD)
geS4oynog

sykiony

|Ie39p UONEIIUNWWOD pa.ojie]

UoREdIUNWWOD
Jo uaiddey

uonesiunwwod
padojre].

JUSWISSISSE Pao|le ]

(394) Joyany 3saiq

‘lenpIAlpul Ue 01 pa3ad.Je) A|[edldads SeM UONEIIUNWWIOD J0U IO JBYIBYM SGLIDSIP UOIIBDIUNWIWIOD PIIO|Ie ], ‘PAIE||0d
SEM BIEp JBU) MOY pUEB $J13S119128JIYD JUdNEd [BNPIAIPUI JO JUSWISSISSE I O) SDIB[DJ JUSWSSISSE PA.IO|IB] | "SUOIIUSAISIUI dY) Ul 3uliO|ie) JO 3|0y € d|qel

— AN N <t VO >0

S — AN N < N O~ 00N O
— e (O]

— AN N
AN AN AN

O >~ 00 O ©
AN AN AN AN

N <t VN \O > 0
cn N N cnoocnoonoon

O
< <

N <t Vv \O >
< T <



Conway et al.

(panunuop)
‘paquuosaud
syuade aAIsualtadAynue ssa| Apuesyiusis pey dnoud uonusatsiu|
aAIsuslIadAynue dg ‘Adessya uoneuiquiod

uo aq 03 A1 340w Apuedyiusis dnoud uonusAiau|
dnoJ3 uonusAiul
ui sisoudeip aeludoadde Suiaiedau syusned auow Apuedyiusig

Jo asn pue ‘quaned uad saAisusiiadAynue jo usquinu
‘saAIsualuadAynue |2 Sulalpdau

Jo pooyjjay)1| ‘uoisualiadAy yum pasouselp 8ulaq jo pooyia|i Mo Zeuuny|
ael
Aljeriow pue ‘sAep paq 9.ed [ed1ID JO J9qWINU ‘SISO.LIB DBIPJED
JO 91. “UIBJE SAAJ 01 dsuodsau [ed1ulpd ‘jod010.4d 01 dduUBIBYpE
potiad uonusAlsiul SUlINp SO Ul 9sBS.d3p JUBdYIUSIS {(SAAT) 2403s Buluaem AJaes jo Adeandde ‘. (SoT) Aeas jo yaSua Sll gySouo[
|0J3UOD PUB UOIUDAISIUI USDMIDG STV Ul 92USJayIp uediusSis oN 43V Pa1e[a.-3nJp jo JequnN Mo 1Z3IMIND)
JuaWysLINoufew jo acuajeaa.d ui a3ueyd oN
Nd o @dusjeasad ur s8ueyd oN 492N aunssaud pue Juswyslinoujew
Nd Jo st ul a8ueyd oN 0 jsu1 38 uonuodoud Quaswysiinoujew Yaim uondodoud MO ,yWINSsO4
(sutunes.n) uonew.ojul
[ea1ul]> 919|dwodul ‘paploAe aq pinoys Sn.p ‘Adusnba.y
'sdnoJ3 usaMIaq S1UB|R JO BIBJ Ul BDUBISHIP OU ‘||_I9AQ 1294J00Ul ‘9SOP 329.100Ul — ,3U9. Jo 9dA| ‘.18l LIy 9eI9poly oePI!4
saJreuuonsanb snsoudelp jo asn ur aseaJdul JuedYIUBIg +dn-mo||o} 3e sjoo3 dnsoudelp papuswwoda. Suisn uontodo.uy Mo czu1eIsdy
wiaasAs Jaded yum paroadwi scusasype Suiyidue
JI — W21SAS 1UOJIDB[E YIIM PD.I9I[B JOU SEM 9DUDISYPE SIuaied Surioluow
W1sAS UYIIM palSIIes d19M sjudlieq papusWWOoda. 0} dduaJaype Juaned pue uondeysies Jusiyed Mo BI94I0D-ZNID
asijerdads 01 paJusje. 9q 01 A9yl sJow JUSWISSISSE J1IIBIYDASd 0) PSR SISYIOW JO JSqUINU pue
pue pa12939p uoissa.dep aAey 031 A[9)I| 940w sdno.§ uonusAIRIU| swoldwAs aAIssaudap SuiAey Se payUSpI SIBYIOW JO JaquinN Mo gllodeD
1042U0d J1WREA|S pue elwaedA|3uadAy
JO 9DUBPIdUI — SDWOINO AJBPUOIIS Ul SDUSIBYIP ON
"UOIIUDAIDIUI YIIM PISED.IDUI $1591 9500N[ POO|q JO JaquinN (2] YqH) [043u0d JIwaedA|3 pue s1s91 9503N|3 POO|q JO JaquinN| Sl 207ZejeD)
elwaedA|SodAy jo aduapidul ul aduJYIp JuBdYIUSIS ON 4SIUBAS dlwaedA|3odAy jo JaquunN Mo gzSdopinog
(seansesw 93,43 [|e) UONEJIPSW PaIBDIPUIE.IUOD
paquiasaad usaq aAey 031 A9y ss9| Apuediiudis dnoud uonusauLiu) 4V 3nup [enusaod jo dequinN ERLAE I oy AIAY
(s)awodno ay3 jo synsa. urely (s)swomnp Auenb Apmg Apmg

‘(.spoyaaly, 99s) Ajuo s] DY Joj pajidwod 2.403s Aljenb Apnig *MalAa. aya Ul papn[aul SIPNIS WO SINSa. UleW pue sawodino palioday °p a|qe

S —
— —

— AN N <t N O 0D

NN <tV O~ A on
—_— e e = = = — AN AN AN

T VN OO AN < »n O >
AN AN AN NN NN NN onononon

N ©
on <t

— A
< <

<
<t

v \O >
< < <



Health Informatics Journal

10

pa3e3s a4syMm (s)swomno Aewtid ssjousQy

*Jauonnoead

sJedyI[esy (dDH ‘49o|n didad :nd esessip Ausiie Aleuodod :qyD salias swi paadn.usiul ig] | ‘uonelAsp pJepuels (S 3ued s|nJenbasiul 1y Lunssaud pooiq :dg 9y jo Aijenb o ‘asessip Aseu
-ow|nd aARINIISGO dIUOIYD :GdOD ‘SJ03edipul dduewiopad Ajenb (40 ‘uiroadodi) Aisuap-mol QT 2403s Suluaem Aues :GAAT Aeas jo yaSua| :5oT ‘uiqojSowaey patedA|S 3| YqH AUSAS 3SUaApE 3y

uoneEs||IN SJB2Yl[e3Y PUE |OJIUOD BUWIYISE ‘DSN UONEIIPSW

9dusJaype Ul 3sea.dul Juedyudis Inq |lewsS J9A91[a. 100 2usned ‘ uonedipaw 03 9JUsIaypE JUdhey Mo IRENTIYN
sdno.3
US9MI3q BUI[SPINS 03 9JUSISYPE Ul SSOUSISYIP JuBdIUSIS ON 4SUOIEPUSIWIOD3. JUSWSSEUBW O) 3DUIBYPE 3ZeIUaU9y Mo W CTINETT]
9Jed (YD PUE 9. S919qRIP PSPUSWIIODS.I 9AI9I3. 01 sausned 9duaJaype suljepIng ulpuno.ns
joaau0d ueyy A231] aJow Apuedyiudis dnoad uonusAIUl Ul SJUSIIRY suondadiad yOH pue ,aJed papuswiwodad jo 1diedsy MO ¢c3sINbag
wia3sAs jo a8esn 4a1ea.43 pey dnoud uonuaaiu| a3esn walsAg Mo »»SSOY
UONEJIPAW PaAIEDIPUIEIIUOD 4uonespaw
& paqudsaud aq 01 Aj9y)1| ss9| Apuediiudis a4om dnoud uonusauLiu) pa3edIpule.Iuod & pasuadsip uswom jueudaud jo uoniodouy MO seloqery
paAo.dwi aJed-§9s syusned
paAo.adwi [0.13u0d djweedA|D
paysies sueIsAyy |0J3U02 J1WBEIA|S pue ‘aJed-jos S2ISqRIP ‘UONDEB)sIIES UeISAYd Mo 9euuIND
$10B3U02 Judned Jo Jaquinu pue “Jod
‘uonuaAIRIUl SulARIR ‘SY1BSp ‘SUOISSIWIPE JO UOIIBIND PUE JSGWINU ‘UOISSIWIPE 03 dWil
9s0y3 Ul JOQ) 4O 9B UOISSIWPE Ul dJUBIaHIp IUBdHIUSIS ON .ddOD JO UONEBqIAIEXD YUM [eIidsoy 01 UOISSILPE 01 S| y3iH glPouuld
4S94npadoud 8ujuaauds pue aseasIp dluodyd
paAo.dwl s9UNSEaW 9dUBWLIOLIDY Joj 3uiqriasaud — (s|dQ) s4oreaipui aduew.oyiad Ajenb 9| S1l PE[CRACH
dnou3 uonusaimul ul paquidsadd sunels auow Apuedyiusig
DU 7B SDUBPUSNIE Ul SDUSIYIP IUBDYIUSIS ON SMISIA D140 JO JAQUINU PUE ‘UNEIS B JO
Q7 Pe49MO] JO 3BJ Ul 9DUSIBYIP IUBdHIUSIS ON uondiiosaud ‘uonessad Supjows ‘dg ul a8ueyd ‘,|0J9s9j0Yd 1] Mo sell@sIad
dnou3 uonusaa1ul Ul paroadwi 2403s SSBUPR.IURD JUBNIE sseupa.auad juaned pue
[eaiod jo asn jewully ‘[eaiod 01 sul 80| Jo JaquINU ‘SIDIAISS DANEIUSAIA JO UOISIAOIY Mo welPIASeN
sJnolAeyaq
*dn-mo||0} 1e 93pajmou| A1ajes paroaduw] Aiayes pue ‘spljaq uonuaaid ‘93pajmoud| A1ages Juaded Mo cePlRUOPDY
(s)awodno ay3 jo synsa. urely (s)swominp Auenb Apmg Apnmig
(penunuo)) *p ajqe L
S~ AN NTNO-VAND —~ANNTVNOSNORND ANV OS0RND —~A O VO
NN TN OSN0RN = = = = A AN ANANAANANAANNNNNNNNnnn S S



0N L bW —

Conway et al. I

an assessment of a patient’s data, but the prompt provided by the system was generic to the system
and not tailored to the HCP’s job-description or clinical context.

Of the six studies that fulfilled both criteria for having used tailored communication (as
dictated by Kreuter et al.!3), the primary outcomes (where stated) were patient self-care
(improved),?” serum lipids (no difference),** and medication adherence (better than control but
reduced overall).*! The remainder of studies did not state the primary outcome, but reported on
service uptake (improved in intervention group),** patient knowledge (improved in intervention
group, but multiple comparisons made),?? and patient centredness (improved in intervention

group).3

Comparison — tailored intervention versus non-tailored intervention

Two studies compared an intervention which utilised tailoring with an intervention that included
untargeted activity.3>4* Neither study specified the primary outcome of interest in the methods.
Both studies provided tailored educational material to patients and compared outcomes with
patients who had received non-tailored material. For example in one study,? parents completed
a questionnaire designed to assess previous injuries sustained by their child as well as parental
perceptions of their child’s current risk of injury. The educational material then incorporated
the events previously described as well as addressing any misconceptions in injury risk identi-
fied from parental responses. Tailoring resulted in an increase in patient service uptake in one
study,* with multiple comparisons being made in the other, introducing the possibility of a type
1 error.3

Comparison — intervention versus no intervention

The primary outcome was not overtly stated in eight of the studies. Of the 22 studies included in
the review, the main outcome of interest was related to clinical processes and performance in 14,
with the remainder concerned with clinical outcomes (see Table 4).

Studies where the stated primary outcome related to clinical processes included HCP adherence
to existing guidelines,?%-333%40 avoidance of adverse drug events,30-31:37:46 patient adherence to med-
ication,*! and patients’ frequency of clinical testing.?’ Of the six studies which failed to stipulate
the primary outcome, one measured HCP adherence to an existing guideline aimed at improving
diagnosis rates.3¢

A total of 12 among the 16 studies concerned with clinical processes reported a favourable
outcome. For those studies aiming to assess HCP adherence to guidelines, most reported an
improvement;2829-3235:39 however, one of these studies also noted a pre-intervention improvement
in the ITS analysis, introducing the possibility that secular change was responsible for the
observed improvement.®> The rate of potential adverse drug events was significantly reduced in
half of the relevant studies.3”-4¢ When compared with controls, patient medication adherence was
said to be higher; however, the actual difference was small and both groups’ overall adherence fell
during the study period.*! The other measures of patient-driven clinical processes also improved
(blood sugar testing?’ and service uptake*4).

Two of the six studies concerned with clinical outcomes reported positive findings. Four studies
measured clinical parameters as the primary outcome which included glycaemic control
(unchanged),?¢ length of hospital stay (improved),*® change in serum lipids (unchanged),*? and
time to admission to hospital (unchanged).*> Clinical parameters were also measured in two further
studies and included glycaemic control (improved)3¢ and presence of malnourishment and/or pres-
sure ulcers (unchanged).*’
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Comparing patient-orientated interventions with HCP-orientated interventions

Eight of the studies targeted patients with the intervention,?6-27333441-44 one study involved an inter-
vention aimed at both HCPs and patients,3¢ and the remainder focussed solely on HCPs (see Table 3).

For the eight studies where the intervention targeted patients, five (63%) reported that the inter-
vention produced a positive effect. This included increased patient satisfaction,*> monitoring of
blood glucose,?” adherence to medication,*' system usage,* and knowledge?? (see Table 4).

For the 14 studies where the intervention was targeted at HCPs, a similar proportion reported
positive findings (8/14, 57%). These included improved adherence to guidelines,?*-353% detection of
morbidity,?8-32 decreased adverse drug events,?7#¢ and length of hospital stay*® (see Table 4).

Risk of bias in included studies

There was a high risk of bias for all studies included in the review, with the exception of one high-
quality study*® (see Table 4). Three studies were assessed as having concealed allocation ade-
quately.37-4045 The remaining studies either failed to do so or did not provide sufficient information.
Four studies reported that the assessors were sufficiently blinded to allocation group.3031:4045 Of
the remainder, 10 studies derived outcome data from automated data queries, making assessment
bias unlikely.?829-32.37.39-41.43.4447 Seven studies were assessed as having adequate follow-up of pro-
fessionals and/or patients,30-32,33:41.45-47

Three of the studies were ITS analyses.?’3>438 All three used a reliable outcome measure. It was
unclear how either of these studies protected against detection bias (in terms of either data collec-
tion or blinded assessment) or secular changes in the population being studied. One study reported
on the completeness of the dataset, which was assessed as being satisfactory.?

Discussion

In order to assess the effectiveness of tailored messages within eHealth interventions, a comparison
needs to be made between outcomes of tailored interventions and non-tailored interventions.
However, based on the results of this review, the research question remains incompletely answered
for a number of reasons.

First, any direct comparison between tailored and non-tailored interventions was limited to a
minority of the included studies. Nearly all studies compared the intervention to a no change/stand-
ard practice control group as opposed to a non-tailored intervention. This makes it impossible to
ascertain whether any improvements were secondary to the tailoring component of the intervention
per se.

Second, the outcome of either of these comparisons presented a mixed picture. A number of
studies concluded that there was improvement in clinical processes, for example, adherence to
guidelines, avoidance of prescription errors, and increased service uptake when compared to no
intervention. However, most of these studies presented methodological weaknesses meaning that
these conclusions should be met with caution.

Third, only a minority of studies included in the review included an intervention that fulfilled
both criteria for what is considered to be tailoring of information. All of the other studies included
in the review incorporated only one of the two components that define true tailoring. The adoption
of studies meeting this less strict definition increased the number of studies eligible for inclusion
but made it difficult to address the research question specifically.

Last, the quality of most of the included studies was assessed as low. However, the introduction
of methodological quality as an eligibility criterion for inclusion would have excluded almost all
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of the studies identified. Meta-analysis was not possible owing to the heterogeneous nature of the
interventions and outcomes of the studies reviewed.

It should be noted that this review is limited to describing the effectiveness of tailored messages
within eHealth systems and has done so by adopting a quantitative approach. For those studies that
demonstrate improved outcomes, no attempt has been made to assess which components of the
intervention were responsible. This will no doubt vary by setting (e.g. patient-orientated versus
HCP-orientated interventions) and would require alternative methodologies.

Significance

Despite these limitations, some limited conclusions can be drawn. Irrespective of the degree to
which the intervention incorporated tailoring, or the degree to which tailoring was responsible for
the observed outcomes, it is notable that 14 of the 22 studies included reported positive findings.
These improvements were largely limited to clinical processes as opposed to clinical outcomes and
were observed in interventions aimed at both patients and HCPs. It is also notable that none of the
included studies reported any harm. This would suggest that personalised eHealth interventions
(aimed at either patients or HCPs) can safely effect behaviour change which may in turn reduce
unwanted variation in practice. To what extent tailoring of messages is responsible for this effect is
unknown.

The lack of studies that combine eHealth technologies with interventions that utilise tailoring of
information is surprising, given the evidence that tailoring is effective when used in conjunction
with traditional media, and the ease with which tailoring algorithms can be incorporated into new
technologies. This may reflect the fact that both are relatively recent innovations. Given the exist-
ing evidence that tailored messages via traditional media can effect behaviour change, it would
seem a logical extension to incorporate them into eHealth interventions. Clearly, there is a need for
additional work in this area. Future research should delineate the role of tailoring in eHealth (e.g.
by comparing it with non-tailored interventions as opposed to no intervention or standard care) as
well as identifying which are the active components of such interventions (e.g. via future qualita-
tive studies).

Conclusion

Tailoring of information to recipients has previously been shown to be an effective way of chang-
ing behaviour when used with traditional media. This review suggests that eHealth-tailored infor-
mation delivery may improve clinical care, but there is currently a lack of evidence to conclude that
the use of tailoring within an eHealth context confers any benefits over non-tailored eHealth inter-
ventions. This lack of evidence reflects the low number of good quality studies in this area. It is
only by designing studies where the role of tailoring is isolated as the active component in the
intervention, that the effectiveness of tailoring can be adequately assessed.
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