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Abstract

Background: Patient participation in health care is associated with improved outcomes for patients and hospitals.
New technologies are creating vast potential for patients to participate in care at the bedside. Several studies have
explored patient use, satisfaction and perceptions of health information technology (HIT) interventions in hospital.
Understanding what works for whom, under what conditions, is important when considering interventions
successfully engaging patients in care. This realist review aimed to determine key features of interventions using
bedside technology to engage hospital patients in their care and analyse these in terms of context, mechanisms
and outcomes.

Methods: A realist review was chosen to explain how and why complex HIT interventions work or fail within
certain contexts. The review was guided by Pawson's realist review methodology, involving: clarifying review scope;
searching for evidence; data extraction and evidence appraisal; synthesising evidence and drawing conclusions.
Author experience and an initial literature scope provided insight and review questions and theories (propositions)
around why interventions worked were developed and iteratively refined. A purposive search was conducted to
find evidence to support, refute or identify further propositions, which formed an explanatory model. Fach study
was ‘mined’ for evidence to further develop the propositions and model.

Results: Interactive learning was the overarching theme of studies using technology to engage patients in their
care. Several propositions underpinned this, which were labelled: information sharing; self-assessment and feedback;
tailored education; user-centred design; and support in use of HIT. As studies were mostly feasibility or usability
studies, they reported patient-centred outcomes including patient acceptability, satisfaction and actual use of HIT
interventions. For each proposition, outcomes were proposed to come about by mechanisms including improved
communication, shared decision-making, empowerment and self-efficacy; which acted as facilitators to patient
participation in care. Overall, there was a stronger representation of health than IT disciplines in studies reviewed,
with a lack of IT input in terms of theoretical underpinning, methodological design and reporting of outcomes.
Conclusion: HIT interventions have great potential for engaging hospitalised patients in their care. However,

stronger interdisciplinary collaboration between health and IT researchers is needed for effective design and
evaluation of HIT interventions.
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Background

Patient engagement, also known as patient participation
in health care, is a worldwide patient safety priority. Pa-
tient participation in care is endorsed by the World
Health Organisation [1] and national health care ac-
creditation bodies in the USA [2], Australia [3], UK [4]
and many other countries. Patient participation in care
is associated with improved patient safety, fewer adverse
events, improved healthcare behaviours and outcomes, and
higher patient satisfaction with care [5, 6]. Patients may
participate in their care to different extents, and in different
ways; including information sharing, self-management and
shared decision making.

Advances in health information technology (HIT) are
creating opportunities for patients to actively engage in
care in a variety of ways, which is expected to improve
quality and cost-effectiveness of health care [7]. A recent
systematic review of 170 studies found technology-based
health interventions had positive effects on patient
engagement, health behaviours and health outcomes
among patients across a range of conditions [7]. Reviews
have synthesised evidence around the effectiveness of
HIT interventions such as patient portals [8, 9], decision
support aids [10] or multiple technologies [7, 11, 12] for
patient engagement in health care in the primary care
setting. Together these reviews suggest great potential
for HITs to engage patients in care, but overall highlight
a lack of high quality evidence on their effectiveness in
terms of health outcomes and cost-effectiveness.

Fewer studies have explored the use of HIT for patient
participation in care in the hospital setting [13], despite
strong directives for patient engagement [3]. Only one
review of 17 studies has evaluated HIT interventions in
hospitals, highlighting research on the use of technology
for inpatient participation in care is still in its infancy
[13]. Nonetheless, emerging evidence shows promise for
HIT interventions to benefit patients, staff and organisa-
tions; such as by improving access to health information,
enhancing communication, streamlining processes and
enabling patient participation in care [14—16].

Many factors may determine whether interventions
using technology to engage patients in hospital care are
successful, and these should be considered from both
health and information technology (IT) perspectives.
When designing interventions, health care providers
(HCPs) consider the aims and content; yet effectiveness
of human computer interfaces encompasses not only the
information or functionality provided to the end user,
but how it is provided (i.e. form vs. function). A review
of 41 HIT interventions for health behaviour change
highlighted the importance of interdisciplinary collabo-
rations between computer, health and behaviour sciences
in the development, implementation and evaluation of
HIT interventions [12]. A better understanding of the
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theories of adult learning, patient engagement, behaviour
change, and educational/interactive IT are likely to result
in better informed interventions that can be meaningfully
evaluated. The review also found most studies did not
identify which aspects of HIT interventions contributed to
outcomes [12]. The UK’s Medical Research Council rec-
ommends complex interventions undergo process evalu-
ation to understand the relationship between context,
mechanisms and outcomes (CMO); that is, what works
for whom under what conditions [17]. The only review of
interventions using technology to engage patients in care
in the inpatient setting described key themes of HIT inter-
ventions, but did not explore the CMO relationship to
understand what aspects of interventions worked, why,
how and for whom [13]. Previous reviews also lack an
interdisciplinary approach, as they have only considered
HIT interventions from a health provider perspective
(focusing on theories grounded in health) and not
from an IT perspective (i.e. theories of educational tech-
nology and IT usability); limiting their usefulness to re-
searchers and clinicians looking to design and evaluate
such interventions.

Realist reviews explore the CMO underpinning inter-
ventions [18], making them a valuable tool in designing,
evaluating and interpreting complex interventions. This
realist review aimed to determine key features of inter-
ventions using bedside technology to engage hospital pa-
tients in their health care and analyse these in terms of
context, mechanisms and outcomes, using an interdis-
ciplinary approach.

Methods

A realist review was selected to explain how and why
complex HIT interventions work or fail within certain
contexts, settings or populations; hence, it has an explana-
tory rather than a judgemental approach [18]. There is a
focus on the relationship between context, mechanism
and outcome; that is, how context affects the mechanism
of action underlying an intervention to generate a certain
outcome. As health service delivery in the hospital setting
is complex, multifaceted, dynamic and heterogeneous, the
same intervention may work differently in different set-
tings or contexts [19]. Pawson’s realist review method-
ology was used to guide this study and involved several
steps, which are outlined below. This approach involved
theorising about why and how interventions worked in
different contexts.

Clarify scope

This realist review started with consideration of the re-
view question, which unlike systematic review, was an
ongoing and iterative process [18]. We drew on experi-
ence and conducted an initial scope of the literature to
identify key terms, concepts and theories that provided
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some insight into the use of HIT to engage hospitalised
patients in their care. Steps taken and considerations for
clarifying the scope of the review are outlined in Table 1.

Search for evidence

After initial exploratory searches were conducted to ‘get
a feel of the literature’ and identify theories (or proposi-
tions) behind HIT interventions (as outlined in Table 1),
a more focused and purposive literature search was con-
ducted to find evidence to support or refute propositions
[18]. A final search was conducted once synthesis was
almost complete to seek out additional studies that
might further refine the explanatory model [18]. Data-
bases searched included PubMed, Cumulative Index of
Nursing and Allied Health Literature (CINAHL), Pro-
Quest and Google Scholar. Search terms included various
combinations of the following key words: application,
computer, engagement, health care, health information
technology, hospital, involvement, participation, patient(s),
patient-centred, person-centred, technology. Articles pub-
lished after 2004 were included, as technology prior to this
time was considered to be outdated. Studies were included
if they were conducted in the hospital setting, involved pa-
tient participants, used some form of bedside technology
to engage patients in their health care and reported
patient-focussed outcomes. Due to the limited literature
available in the area, patient population was not restricted.
Both quantitative and qualitative studies were included.
Studies were excluded if they were not published as full-
text articles, did not report any outcomes (ie. only re-
ported the design of a technology), or were commentaries
or discussion papers. Snowball sampling was used to iden-
tify further papers, from reference lists or ‘cited by’ lists of
already included studies. Searching ceased when there was
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sufficient evidence to answer the research question (i.e.
when data saturation was reached) Fig. 1.

Data extraction and evidence appraisal

Unlike systematic reviews, the quality of evidence in realist
synthesis is not judged on the methodological design hier-
archy (ie. with RCTs as gold standard), as multiple
methods are required to explain what, when, how and
why interventions work [18]. In this review, studies were
considered by their relevance (whether they addressed the
propositions under test) and rigour (whether they were
methodologically credible, in terms of outcomes reported
and methods used, for testing propositions). A tool was
developed to extract data such as context, setting, partici-
pants, intervention, postulated theories as to why it did or
didn’t work, and outcomes. Each study was read in detail,
and relevant data were highlighted, noted and entered into
a table, guided by the data extraction tool. Papers were
‘mined’ for evidence that contributed to further develop-
ment of the propositions in the explanatory model
[18, 20]. That is, papers were searched for ideas or theor-
ies on how the intervention was supposed to work. These
were highlighted, noted and given an approximate label.
The different labels or theories were roughly grouped to-
gether and formed propositions, and each paper reviewed
further contributed to the development of the model and
propositions. Data extraction was iterative in that studies
were returned to at different points throughout the review
process [18].

Synthesising evidence and drawing conclusions

The purpose of the review drove the synthesis process.
The included studies were considered in relation to the
explanatory model to see which propositions remained

Table 1 Clarify scope (Step 1) in the realist review process guided by Pawson et al. (2005)

Key step

Considerations/sub-steps

Actions for current review

Identify review
question

Refine purpose of
review

Articulate key
theories to be
explored

Nature and content of the intervention

Circumstances or context for its use

Theory integrity: does the intervention work
as predicted?

Theory adjudication: which theories fit best?

Comparison: how does the intervention work
in different settings, for different groups?

Draw up a ‘long list' of relevant programme
theories by exploratory searching

Group, categories and synthesise theories

Design a theoretically based evaluative
framework to be ‘populated’ with evidence

Interventions using technology, available at the bedside, to engage patients in
their hospital care for management or prevention of a health concern were the
focus of this review. The initial review questions were ‘What are the features of
successful interventions using technology to engage hospitalised patients in
their health care?; Why are these features important?; and In what contexts do
they work?’

Authors’ theories for why interventions worked were identified and evaluated
in an initial exploratory search of the literature. The theorised mechanisms of
action in studies were evaluated to identify those that seemed to result in
patient engagement in care. Intervention strategies and underlying
mechanisms of action were compared among different settings and patient
populations to identify what worked for whom under what conditions.

An initial exploratory search of the literature, for the explicit purpose of
identifying ‘the theories, the hunches, the expectations, the rationales and the
rationalisations for why the intervention might work’ was conducted. Theories
behind why interventions worked were collected from a number of papers and
put into a ‘long list’ of key intervention theories. These were grouped into
categories based on similarity; this formed a basic, provisional model (which was
later refined) to help focus the literature search and guide initial data extraction.




Roberts et al. BMIC Health Services Research (2017) 17:388

relevant and the model and propositions were iteratively
revised and refined to best explain the data. Each prop-
osition was considered in terms of CMO (i.e. the pro-
posed mechanism of action to achieve an outcome and
how context may have affected these), using evidence
from a range of studies. Reflection and theorising re-
sulted in multiple propositions, and studies could have
encompassed none, one or more of them.

Results

Fourteen studies were included in this review, outlined
in Table 2. From the studies reviewed, an overarching
theme and five propositions emerged, explaining the fea-
tures of and mechanisms behind interventions using
technology to engage patients in their hospital care.
Patient-centred outcomes including patient satisfaction
with and use of HIT, and patients’ perceived usefulness
and usability of HIT were reported; as the majority of
studies were feasibility or usability studies (i.e. none re-
ported clinical outcomes). However as the purpose of
this review was to identify features of HIT interventions
that successfully engage patients in their hospital care,
these patient-centred outcomes were appropriate to as-
sess as they are likely to influence overall participation
in care using HIT.

Interactive learning facilitates participation in care
Interactive learning was the main overarching theme of
studies using technology to engage hospitalised patients
in their care. There were several propositions underpin-
ning this, which were derived from health or IT ideolo-
gies. Figure 2 shows the explanatory model by which
interactive learning facilitated patient participation in
care and the core concepts related to each proposition.
Table 2 describes the CMO for each proposition.

Interactive, self-directed learning through the use of
HIT was a feature of all studies, with patients able to con-
trol the pace and extent of learning by self-navigating
through programs. This provided a low-pressure environ-
ment, allowing patients to take as much time as needed to
thoroughly understand content [21, 22]. Patients preferred
interactive learning than being ‘told” what to do; they felt
it better addressed their learning needs [23]. Interactive
learning was thought to enhance patient participation or
engagement [21, 23-25] and multiple learning methods
were theorised to accommodate for varying learning pref-
erences [26]. Each of the propositions underpinning inter-
active learning for facilitating patient participation in care
are described below in terms of CMO.

Proposition 1 [nformation sharing allows patients to
be better informed about their health condition and
health care, facilitating participation in care through im-
proved communication, patient empowerment, informed
decision making, self-care and self-management.
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Information sharing was a key feature of a number of
studies [15, 16, 21, 22, 24, 26-30]. This was done by pro-
viding patients with access to their own health informa-
tion via an electronic health record portal, accessible on
a portable device such as a tablet computer, mobile
phone or wheeled computer kiosk. Some programs also
included functions for secure messaging between pa-
tients and HCPs or allowing patients to enter or correct
their own health data. Studies using information sharing
reported increased patient and family empowerment and
engagement in care; increased patient awareness, satis-
faction and safety; and improved communication be-
tween patients, families and HCPs. These were often
intertwined as outcomes and mechanisms; that is, some
contributed to others in a theoretical causal chain.

Patient satisfaction was generally very high among
studies using information sharing programs [15, 16, 21,
22, 24, 27, 28, 30], as patients found programs inform-
ative and useful [15, 21, 22, 27, 30]. They enjoyed being
informed about their plan of care [15, 30] and felt more
engaged in care processes [16]. Patients expressed that
information sharing increased their awareness of ‘what
was happening’ and this reduced their anxiety, fear and
uncertainty; which in turn resulted in positive patient
experiences; particularly in the context of the emergency
department [15]. Patients were also highly satisfied with
the ability of programs to share information with family
[15, 27, 30]; they found it comforting to know their fam-
ilies were informed about their care and able to act as
health advocates during hospitalisation [15]. Whilst most
studies found patients wanted access to all their health
information [15, 16, 24, 28], in some instances patients
were overwhelmed by the amount and type of informa-
tion (such as reading about their medication side effects)
[30], indicating information should be tailored to indi-
vidual preferences. In many studies, patients felt empow-
ered by access to their personal health information,
which allowed them to participate more actively in their
care, make informed decisions and communicate with
HCPs [15, 16, 21]. Information sharing using HIT was
also theorised to improve patient safety, as patients used
programs to identify and correct discrepancies or errors
in data [15, 30]. They also felt greater control over their
care [16]. This suggests that providing patients with ac-
cess to their own health information empowers them to
participate in their care and in turn, improve safety and
satisfaction with care. Information sharing through HIT
is a strategy that may be used to engage patients in their
hospital care that is acceptable to patients.

Proposition 2 Self-assessment and feedback enhances
patient learning through interactivity, embedding of
knowledge and relevance and specificity of information
provided. This learning results in increased patient em-
powerment and responsibility in their care and improved



Page 5 of 15

Roberts et al. BMIC Health Services Research (2017) 17:388

"duluo
S[PSUI JOPJO PUB SPISPIT S WOJ)
SdDH YUM 21ed1unwiwiod o3 Alljige

PR1UBAN “(219 UOIPULIOJUI UOILIPUOD

Y3eay ‘synsal 1591 ‘suonedipaud
‘Wesl aJed "9'l) 24ed JIBY1 punole
Ale[ndrued ‘pauleluod uonewlojul
pue weiboid yum uonoeysiies ybiH

“(s9inpowl pa1a|dwiod

Apuspuadapul 9%¢g) weiboid jo
asn/Auswabebus ybiH “(paysies Aisa
10 paysiies 906) Uondeysies yobiH

‘(abteydsip

2J0§9Q 1USIUOD JO %06 POOISISPUN
syuaned Jo 906) buipuelsispun
ybiH “(uaned Jad sajnpoul g ueaw
'pa13|dWOD 249M PRISAIDP SINPOW
S679 4O %P8) uona|dwod YoiH

'SeaJe Y10 Ul syuswaAosdul
JuedIubIsS ou INg s3j0s pue
SaUeU SI10100p 11941 JO 9BPaMmouy
1918316 pey s1udled (Injasn sem
UOBWLOJUI paUodal 94|/ ‘Osn

01 ASea 11 punoyj 949/) UONJBSIIeS
UBIH “(Pasn 908) asn [exiod ybIH

Ajiwe) um

UOIBWIOJUI D1eYS 01 Alljige pay||

pue SqOH Yiim Buiesiunwwiod

10} pedalou jusned, pay| syuaned
NyISN 11 PUNO} 906 “(PasiAISANsUN
wieiboid pasn) S1asN SAIDE UM 940/

SBWOMINO

‘Oujew uolsipap paseys pue ued
AKI9n0231 JI9y3 Ul syuaned buibebus 1oy
AB31e11S B S| SgDOH YIM SIY3 SSndSIp 01
Auunuoddo pue uoRIPUOd 113yl INOGe
uonewlojul yum syuaned Buipirold

"3Jed Jo uejd 1noge abpajmouy
pasealnul ybnoayy buluueid abieydsip
Ul Juswiabebus jusned ssyowoid
uoneULIOJUl Y1jeay 03 ssadde bulpiroig

JusWabeuUeU -§[9S pue 218D Ul
uonedidiued saroidwl yoiym ‘a1ed Jo
ue|d pue UOIIPUOD JIBY3 PURISISPUN

suuaned sdjsy Bulieys uonewoju|

"ABbojouydal 01

siallleq o Aewl a1ed U 9|0 aAjssed

e buliajaId 1O UoIBAIIOW JO ¥e
‘lexiod malaal 03 awil arenbapeul
‘ABojouIWIR] Jel|ILIBJUN "SBDIE DUIOS

Ul abpajmousy siuaped sanoidwi
UOIBWLIOJUI U}[eay 01 $s930e BuUIpIAOlg

"B1EP Ul S31DUPdaIDSIP SA|0SSI UBD
syuaned se panoidwi aq Aew A1ajes
juaned ‘uonedpiued pue ‘a1ed-§as
'SdDH YIM UOIIRIIUNWIUIOD ‘SSUSIPME
pue abpajmous| syuaned saroidwi
uoneULIOJUI Y1jeay 03 ssadde bulpiroid

uolnoe _umeQOi

{(SdDH YNM SSNIS|P 01 SUISIUOD
/suonsanb UBWND0P PINOD Ajiuey
/s1uaned) s310U (s3I eIW SIS}
‘SUOIRINSUOD ‘SIUSAS) 3|NPAYDS
‘(Wea1 218> '|eydsoy) JUSWUOIAUD

0} UOIPIUSNO pauleIuo) syusied o)
papinoid 31A9pP 19|gel |IGOU IND3S
UO 13UI1UI BIA PSS3DIR 211U
UOLDIUNWILIOD 3PISPad DIU013[]

'SdOH O}

sabessal puss ‘ssusuiuiodde
AJIpOW/ M3IA ‘SUONEIIPSW

[|}24/MBIA O} SUOIIdUN) PAUIPIUOD
pJOd3J Y1jeay [euosIad buluueid
3bIeYISIP ‘SdDH Yam Buiesunwiwiod
‘uonuanaid s|jey ‘Buiysempuey

‘A13Jes uonesIpaw ;papnpRUl S9|NPoW
|euonesnp3 syuaned o1 papiroid
Spedl BIA PSS202€ ‘SPI0daJ Yijeay
[eUOsIad pue S3INPOW UONEINPS
Y)[eSY SANDRISIUI PISEG-GRAA

“(s]003 BujusaIds Aujigow

pue buiuued ableydsip) buiodal

pue JUSUISSasSe-|as Ajlep pue

‘S351| ,0p 03, Ajlep ‘buiuueld A1sAodal
‘uonesnpa ‘Ae3s jo ueld jeudsoy
:papnpu| ‘lendsoy Aq papiroid pedi eia
passadoe ‘weiboid AI9A0dal Judlied

‘(saunpadoud pue s1s31 pajnpayds
pue sswinjeaw 1) Aep ayi 1oj
epuabe pue 1si| UOREDIPAW ‘Wed}
2ed ‘uonewlojul Juaned |eisusb
:papnppu| ‘syuaied oy paplaoid
ped! eIA passade [euod Jusned

‘(saunpadoud pue

$159) ‘SUOIIIPUOD JBJNJSEACIP.ED)
1US1UOD [PUOIIBINPS PUE (SPIOdaI
pUE SI9PIO UOIeDIPAW ‘Siaplroid
21ed ‘sd1ydesbowap) uolewIol
oyads-1uaned :papnjpul syusized
01 paplroid ped! BIA Passade
|euod piodal Yijeay [euosiad

(S924N0S31/5|001) UORUSAISI|

Suisiueyodoiy

's1eak (9 abe ueswi)
06-/¢ pabe ‘syun |edjpaw
[eJouab uo siequIsW
Ajiuiey ¢ pue syuaned g

‘(s1eak oy pabe
9609) s1uaned [edIpaw g

'sKep /-G SO pardadxa ‘sieak
(89 ueaw) g< pabe syuaned
£1261ns dejpied aANd3|L 6L

"URISEINeY) Ohtrty
'3PWIR) 059 ‘sieak /i obe

ueaw ‘syuaped [edipawl 00|

'sIaqUIBW

AllWey 7 = U pue 9[ews} %0y
‘s1eak (18-9z abuel) gg abe

ueaw ‘syuaned Aisbins
JDRIOYI-0IPIeD 07

syued|diued

$2.UD
[B2IPAW DIWSPEDR OM)
Ul SHUN [BIIPAW [BISUSD)

(pauodai
10U s|ie19p) [eUdSoH

‘obeiyd ul
|endsoy djwapede abie
‘S)IUN [EDIPSW [EISUSD)

HIOA MN ‘|endsoy
AMSIDAIUN ‘HUN dejpied
aAnel1ado-1s0d pag-0g

bumas

1X91U0D

avSN
‘87] (cL0C e
12 |loseD) 'saAQ)

pVSN
wdl 10z e 19
eUURYY 'USAIID)

5¥SN 92 1oz
HERERVETN oI,
400D)

qvsn
g (sloz e
uewyoT ‘A1ea,0)

2SN
Tog] (9107 'fe 12
USJ|OOM ‘XODJIM)

Alunod
“J1eak ‘loyiny

JUSWISBRURW-J[3S PUB 21-§3S ‘DUINeW UOISIDOP PauLIojul 1usuliamodus Jusied
‘uonesuNWWod paroidwi ybnoiyi a1ed ul uonedidiued buiel|ioe) ‘ied yieay pue UOIIPUOD Yijeay J19Yl IN0Ge Pauliojul J911aq 9q 01 sludiied Smojje Bulieys uoiewlou] :| uonisodold

uolisodoid yoes J0j SAUO0IN0 PUR SWSIULYISU 1X2IUOD) T djqeL



Page 6 of 15

Roberts et al. BMIC Health Services Research (2017) 17:388

Y2IYM S2BgPas) pue SJUSISSISSe
21 ybnoiyy pabpajmousde a1om
suolenyis [euosiad 112y 134 pue
uoneWIOUI pa1abie) BulAlDDa)
paiedaldde syusned ‘spasu bujules|
1134} passaippe 191134 1 334 pue
Bujulea| anndeIauUl pakofus syusiied

%9'£6) pa19|dwiod
21om syuaned 6| 01 palaAllRp
SOINPOW JUSUUSSISSE-J|9S 8L |

4O $8¢'| :sa1e4 uonadwod ybiH

‘siapirold

21D Y3[B3aY UM UOIEDIUNWIWIOD
paseanul buieyjidey pue

3210/ e uanied Bulnb (¢) ‘ueid aled
JusWabeueW-§9s pue uonuaraid
s|ey Jojiel 03 Juaned buimoye (7)
/001 SAIDRYD pue SN 0} Asea ue (1)
se buibebul jJo ubisap syl payl|
Sjuaned JO ubISap ay1 paYI| Siusied

InJasn se paAR2Iad pue

9|geidande 3 01 A[3yl| 210w 2dUsYy pue
‘syusied 01 JueA9|RI pue palebie) aie
16y} s9bessawl }oeqpas) Palo|iel 104
MoJ[e Alande [ea1sAyd pue sduaiaype
UOIIBDIPIW PUNOI. SJ91|9q PUe SIaLleq
'9BpaIMOUY JO SIUBLISSISSE-)|9S

21D JRY} Ul
a1edppied AjpAnoe 03 syuanied sajqeus
pue ‘21ed ojul Indul usned sa1ey|dey
‘a1ed Jo ueid paseys e oy Aljigisuodsal
S1usned saseainul ‘Aanodal [eudsoy

104 ueid pasijenpiAlpul Ue ojul pajelbaiul
‘BUILOdRI-J9S PUB JUSUSSISSe-J3S Judled

218D JIPY)
Ul slouped aA11_IOgR|[0D pue dARDE
‘pawIoul 2q 01 siusned sismoduwi
SIUL ™S S||ej 92NP21 0} SUOISIDIP
ew 0} Way} sdjay 101dey ysu

283 3SIWIUIW O} SIA|SUWISY} Op UBd
Sjuslied Sse) JO UOND3|SS-)9S "SI010’)
31 UMO J12U} puelsiapun syuslied
sdjay si S||e} JO JUBUISSISSe-|3S

‘sabessawl A3y JO 1s1| ‘UondNpoUl
:PaUIRIUOD SNPOW Yde] "S3npow
AlARDe [BDISAYd pue duaiaype
UONeDIPAW ‘UOIIdNPOIIUI PIUIRIUOD)
‘(uaned oy papiroid) Jaandwod 19|qel
e eIA Passadoe ‘wesboid uonowoid
yijeay aaideIaiul :9bueydye1eAnoN

(Sj001 bulusa.10s

Ayjigow pue bujuueid abieydsip)
Burodal pue JUSLUSSISSE-}S A|lep pue
‘S351| ,0p 03, Ajlep ‘buiuueld A1sAodal
‘uoneonpa ‘Aeis jo ueid eudsoy

:papnpul ‘eudsoy Aq papiroid pedi eia

passadoe ‘welboid AI9nodal Juslied

‘Bunuud Joy ued uonuansid

S||ej PaSI{eNPIAIpUL 918310 01 Alljige
's||ej 3usARId O} S9A|SSWBYL Op Ued
A341 18y ‘syuaned Ag pa1dalas sysel
pue sayoeoidde JO 195 JUSUISSISSE
Su |]e} Juanedul ;pauleIuod)
‘(syuaned 01 papiroid) d1nap
19|ge} ploipue ue ybnoiyy passadde
uonedydde 21emyos Paseq-gapm

DN
'9/-/¢ pabe ‘lendsoy diwspede (710 e 19 ewqy
syuaned ainjie) 13y Sjew £ M e 1e piem ABojoipie)  ‘0[eD-W0I1S0Q)

'skep /-G SO pardadxa ‘sieak 9N
(89 ueswW) 0s< pabe syusned

Teel (€10T e 10

K12b1ns deipied 2AID99 61| [eudsoy Dluld ohey  Buluuepy %00D)

“Hun 1usnedul geyai
H0AS 2INdegns INpy

(11 s|[ey)
sleak g9z pabe syuaned g

sVSN [Lel (sLoT
18 19 UIA ‘Buaz))

"24ed ul uonedpiued Juaned ss1el|ine) YoIym ‘SqDH puUe sjusned U3aMISg UOIIEDIUNWILIOD paAoidul pue a4ed Jisyl ul Aljigisuodsal pue jusuiamodus ualied paseaioul ul s3nsal
Bujuies| siy| papiaocid uonewlojul Jo AdiIdads pue adurA3[) pue abpajmouy Jo buippaquis ‘AlARDeIaIUl Ybnoiyl bulules) Juaned sadueyua ¥Degpas) puUe JUSWISSIsSe-J3S iz uonisodold

"pI023J DJUOJIIBIR Ul UOIRWIOM
Jo AoeInNddR M3IAI 01 PaY||
‘UOISSIWIPE JO S|1RIDP JGUISWIRI

0} PaudPINg SS3 134 ‘Weal Ylm
P1D2UUOD 240U 334 ‘2ded UMO 18
UOIBWIOJUI MDIAI O) AJjIge payl|
‘)nyasn oq 01 weiboud sy1 panediad
Ay "ssadoud aJed ul pabebus

1|94 pUB PalSies IaMm Ssiudfed

196104 3SIMISYIO PINOM Ady1 S|le1sp
Jaquiswal wayy padjey auoyd

3y} 01 SSIJDY "S3|IWey JIRY YIM
uoewIoUl bulieys payi| pue [nyasn
suoneue(dxs [edIpaw punoy Asy |
‘uejd 218D puUB UORIPUOD IIDY} JO
2JeMe 210U Iam A3Y) Se SnoIxue
$s9] 1|94 syuaned ‘uopdejsiies ybiH

‘(Aenbas pasn sz Jo zz) abesn ybiH

‘Bupjew uoispPap paleys
pue a5Ualaype ‘dBPa|MoUy paseadul
ybnoayy a1ed uj uonedpiued sjgeus

spedl el uoliewlojul yijeay Jo bupeys

JUaUSbeURW-)9S pue

Bupiew uoispPap paseys uswiamoduls
ybnoiyy a1ed ur uonedpiued sajgeus
U2IYyM ‘21ed pue UoiIpuod vy Jo
SsoURJeME PUR 2BP3MOUY ,S3ljIUIR) pUP
Ssyuaied sanoldwl Buieys uoleulou|

‘yijeay Jejndsercipled 1e paabiey
UOPWIOJUI PUE ‘s2inpadoid pue

$1591 ‘SUOIIPUOD JI3Y3 puelsispun
syuaned djsy 01 uoleuLIOUI {(SIDPIO
uonedIpawW ‘sddH ‘sorydesbowap)
uoNeULIOJU] Y1[eay [euosiad pauleiuod
‘(s3usned o1 papiaoid) pedi ybnoiyy
passedoe [eliod piodal Yi[esy [PUOSISd

‘dD JI9Y3 IO SIARSWIDYY
01 sabed |lews 03 suaied 1oy

A)jige pue w3}l Yyoea jo suoleue|dxa
JOUQ YIM ‘S1S3) puB suonedIpaul
pue !(S4DH Jo sain1did ‘sa ‘saueu)
wlea) a/ed ‘(uonewlojul dlydeibowsp
pue [elouab) ajiyoud ‘(uonensiuiupe
UONEDIPAW JUSWIUDISSE W00 "3')
SIUSAS A3Y :pauleIuo) (syusied o1
papiroid) auoyd ajigow e ybnoiyx
UONBUWIOJUl UMO 0O} SS320B 31eAlld

‘(uonesnpa
paJo|Ie) ‘SYNS3I 153} ‘DINPAYIS
UOIIBDIPAWL) UONRWIOI Yijeay pue

ENIES
[P2IPaW Djwapede VSN
uequn ablej e e yun ‘911 (110Z ‘e 3@
ABojolpied umop-dals  Xod|IAN ‘ASIpmen)

'9snods auo pue
(skep g SO ueaw ‘s abe
ueaw) syusied sjpw §

VSN ISt Loz

“(URDLIBWIY/-UBDLYY ‘|e 19 Uos|iey|
%06 'SIeak ot obe ueall) |exdsoy uequn ue ul 'Se|NOP.I_A
Ajlwey g pue syuaed Gz Juswedap Adusbiowg 19J194d)

(panuiuo)) uonisodoid yoes 10 SSWO0JINO PUR SWIS|UBYDIDW 1X21U0D)  dqeLl



Page 7 of 15

Roberts et al. BMIC Health Services Research (2017) 17:388

‘swoldwiAs

dAIssaIdap ou pue Adesall| Yieay
a1enbape yum syuaned ueyy Jusbe

39U} yum aduel|je dinadelayy Jsiealb

e papodal swoldwAs aaissaidap
Jofew pue Adelall| yieay a1enbspeul
YHM SIUSIRd WISy} Yim Juads

1uabe Sy1 swin Jo unowe palepaiddy
"9SINU JO J0ID0P WO} UOHPULIOJUI
paliayaud 9ARY pInom siuaired JO 9%
AJUQ 1uSbe SPIEMO) SSPNIIe pue 3sn
JO 9583 ‘uoioesies pauodas ybiy AIsp

‘Buiuies| spJemol apnimie aanisod

e Bbuissaldxe swos yum ‘papiaoid
uoneulIojUl 3yl JO || peal syusied

|[B JoASMOY ‘WBY} O} JUBAS|D) pue
oDads 2J0W Sem 1Byl UORBULIOMI SSI)
puiaeda) parepaidde Aoy weiboid
31 AQ PaUOJUI0D pUE P3IRAIIOW
‘PabeInoduUS 334 A3y "uonenls

pue 3j| JI9Y1 01 JUeAS|2I pue diyledws
‘lenixaiuod sem wesboid ayy 3ybnoyy
‘UoND.JSIIeS JO S[9A3| Ybiy pey siuaned

-9b1eydsip o1 Joud

1US1UOD 3U1 JO 906 POOISIopUN
Aoy1 paiedipul syusned

4O 906 "9be YuMm pajeidosse

10U 2J9M ING ‘USWIOM UBY) UdW
ul Jaybiy a1em sarel uons|dwod
“(uanted Jad pa1s|dwod sanpow
€ F ¢ ueaw) pa13|dwiod asom
syusned 67| 0} paJanIRP (%+8)
S9INPOW UOIBINPS G679 JO /97'S

"|011U0D 01 paledwod

voddns juswabeuew woydwAs
10} pasu Ul uopdNpal I1siealb
'ssausIp swoidwiAs Ul suopdINpal
1918316 'S4DOH AQq passaippe
swa|gold pue swoidwAs ajow
Apuesyiubis :dnolb uonusAIRy|

'sinolAeyaq Ayijesy uopad
01 Way1 9beINODUS 01 PWDS

7)1 95N 01 A|9Yl| S10W 3k ASY1 ‘|njasn pue
3|qe1dande 3g 01 ) pulj pue UoneuwLIOUI
puelsispun siuaned Uy ‘(swoldwiAs
QISP 10 ADRISY| Y3BSY MO| UM "o7)
Spaau |eads Yyim syusned oy [njssn pue
3|grIdadoe ‘po0ISISpUN 37 O A|yI| 10w
S| ‘spaau dlyredwa pue Adeial| yieay
‘SUOIIIPUOD [eDIpRW sjuanied o3 palojiel
‘uswilBal a1ed-43s ableydsip 1sod pue
sisoubelp syusned 1noge uoneonp3

‘3|ge1danoe

pue |nyasn queAs|al 3 0} Wayl
aA1921ad A3y) 4 paules| saibaiens
JusWabeUPW-JSS Y1 01 31aype 01
Aj¥I] 210w a4e sued suaned o}
3|gerdadde pue [njasn JUrAS[3) q O}
A[3¥I| 10w sI uonenys [euosiad pue
UOIPUOD [edIpaul ‘sadualaaid pue
SpaaU '5J2119q pue Ssiaeq ‘9bpajmouy
Bunsixa ;syusaned oy paiojiel uonesnp3

‘21ed ul a1edpped

pue Jo diysiaumo aleys o1 syuaied
$19MOdWa ‘SUONIPUOD [PIPaU

pue A1261ns siusned o1 paiojier
‘so|npow Bujuueld A1anodal pue
UOI1BONPT "UONDEJSIIES PUR 9DUIDYPE
"JUSWBRUPWI-J|9S PIseaIdUl 0) SUBSUI
e S| pue ‘suolied)|duwiod |enualod
obeuew pue Ajnuap! pue ‘aied Jo
ue|d pue uonIPUOd JIRYL pUeISIIPUN
syuaned sdjay uonesnps pasojie]

‘Buiuueld a1ed paseys pue sdOH Yum
uoneSIUNUWWOod paroidwi ybnoyy aied
U uonedpiped pue JusuwdIMoOdwD
juaned s3|geus ‘sdOH Yum paieys
Uayl pue pasiond aie yoiym
'SUIDUO0D pue swia|qoid ‘suworduAs
JO SJUSWISSaSSe pala|dulod-1usiied

19po0q

e yum paruswaddns ‘(s3nsal 1591
121p pue 25J9xa ‘syuswiulodde

dn mojjo} ‘suonedsipaw) uswibal
aled abieydsip-1sod :uo abieydsip
|endsoy 01 Joud uoneuLIOjUl SOPIAOIG
“U9312SYdNO1 B YIIM SO P3Joaym

B BIA PISSIDDE (95INU [eNLIA) Jusbe
[PUONESIDAUOD palewliue-1anduwoD

9A0Qe m<_

anoge sy,

‘69
obe ueaw ‘(UOIIPUOD

aAIssaidap Jofew
yum 61) ssuaned g

(VSN ‘1l (0107

Jendsoy 12u ‘B 13 [[DYDUN
A13jes djwspede ueqin ‘2lounpig)
ke

(10T ‘|e 12 WIQY

a/0Qe Sy, ‘0[eD-W0IIS00)
[97] (vloz

|B 19 [URYYPRIO

aAOQe S/, 500D)

"24ed Jjayy ul a1edpiued pue oy Aljigisuodsal sa1eaib axey o1 syuaned

siamoduls uonesnpa palojie} ul buibebua ybnoiyy pauieb abpajmouy| 1ueAs|al pue
[NJasN g 01 PaARId S| UOIBWIOJUI SB ‘SPaauU UOIIBWIOJUI PUe UOIIBNS [BUOSISd 419U} 103)49) 0} PaIO|Iel S| 1By} UOReINPa Ylm palysiies pue uj pabebus ‘jo HBupndadde ajow aie syuslied :¢ uolisodold

'sasuodsal [eiul syusied uo paseq UsAIb
SUONBPUSWIWIODRI pue suonsanb paiojie]
9593 asiold pue sdHH 01 suws|goud
'SUISDUOD ‘suo1dWAS 21e21UNUIWOD
pInNo> syuaied aiaym (syusned oy
papiroid) pedi UO S[NPOW SAI1DEISIU|

OBCPI) PUB SIUBUISSISSE pUR
‘(Buyjopow 9jo1 ") s3aNssI Yum bujjeap
Jusiied ain|ie} Ueay ,[ed1dAy, e Buimoys
'21d01 Yoea Uo UOIRWION] YIM O3PIA

'$1e2K 0S5—61

abe ueaw quaWIIeaI)
ewoydwiA| /ejwaeyna|
punues syusned Gi |

KemlIoN

‘lendsoy ‘l6c] (0L0T e
AUSIDAIUN URIDIMION 19 93}OH ‘pue|ny)

(panuiuo)) uonisodoid yoes 10 SSWO0JINO PUR SWIS|UBYDIDW 1X21U0D)  dqeLl



Page 8 of 15

Roberts et al. BMIC Health Services Research (2017) 17:388

35N ||H Ul poddns JO swsiueLYR3W Yim paxul| 10U INq 'BA0QE Sy,

'3sN | |H Ul Woddns Jo swsiueydaw Yim pasul| Jou Ing ‘9A0ge Sy,

Sowo21INO

'SOUIODINO 0) Pes| Aew SIY} MOY 10} PIGLISIP Sem Wsiueydaw
OU J9ASMOY ‘PIPIACID SBM UOISSS SUOIRAISSCO pue Bululel) ujw G|

anoqe sy,
[o€] @lL0T e 10

SN0 SV,  USJ|JOOA ‘XOD|IMN)

Alunod

_SWSIUBUDRW 1X31U0D “Jeak ‘Joyiny

"24ed Ul uonedpiyed Buljgeus Joj Juenodwl ale Yiog pue ‘ssjos Aleruswiaidwiod 1ng anbiun aAey | |H PUe SdOH Yiog 1eyl sbpaimousde
siusned “Abojouydal siyl Jo asn pue wuswsbebus ‘sduridedde siusied o1 [ednud st uoddns bulobuo pue Buiulely ‘uonesueljiude) buipnpul ‘I JH Jo 9sn ay3 ul syusied Buiuoddns :g uonisodoid

“UBISSP P2I3USD-I9SN JO SWISIUELDSW UM PaXul] 30U INg ‘2A0e SV,

"UoeWIOU|

Y}[eay pue S3Nsal 1533 ‘'SUO[RDIPSW ‘Wiea) a1ed JIsyl punoie Apejnopued
‘PaUleIUOD I Uoiewlojul pue weiboid ayi paysies Alybly aiom siuaned

'SposU JIsyl law

PapIAOIC UOIIRWLIOJUI SU1 13} ASY | "WISY1 01 1UBAS|a) pue Diy1edus ‘|en1xa1uod
sem weiboid ay1 3ybnoya pue uondeysies Jo s|aA9] ybly pey siusned

“UBISIP PRJ3USD-I9SN JO SWISIUBLDIW UIM PaXUl| 10U INg ‘BA0TR S,

'3sn 01 Asea pue |njasn weiboid syl punoy pue (sIasn aAIde
UM 060/) 3SN PUB (P3IYSIIBS UM 9506) UONDEJSIES JO S|9A3] YBIY pey siuslied

SaUIODINO

'S9UI0DINO O] Pea| Aew Sy} Moy 1oy

PaqLDSIP SeM WISIUPYDSW OU 1aASMOY Ubisap pus olul palelodiodul
SEeM UDIYM Deqpasy Jasn uteb o3 Apnis 1ojid e paidnpuod

pue ubissp ||H JO SSaUSAIINIUI PUB ALlJIGeSN DISeq PIsSasse SIoyiny

[Sl] (zl0T
‘e 19 uospey
'spyejnopIeA

SAOGE SY, 134194d)

"ABojouyd3) 3y3 Jo asn pue Bujpuelsiapun siusiied dueyus 01

pasodoid sem yaiym ‘saandadsiad pue spasu Jasn-pua buieiodiodu
‘Pasn sem ssad0ud JuswdolaAsp alemyos Aloredidiied aAnelal uy

pue ‘Wa1sAS ay1 asn Ajjenioe 03 syuaned Joj [eRUSSSS S| s9ouUIdR1d pue
Spasu ‘saAndadsiad Jasn bunesodiodul yoeoidde ubisap panuad-19sn vy

01 Pa1ejaJ SIY} MOY 10} PIQLISIP SBM WISIUBYDW OU Ing ‘Apnis
Joud e Ul paiiiuap! sem [euod 3y Joj U0 paliageld siusned

[8cl (eL0C e

9A0QR S, 19 [|04BD) 'sNAQ)

|NISSEDDNS 3¢ 01 1 JOY (€]
(10T 'le 19 ewIqy

9A0QE SY,  '0[eD-WO0I3ISOQ)

'SoWw0D1INo

[/2] (SloT e 3R
9NOCE Y UBWYOT ‘f1897,0)

‘weipoid sy Jo

9sn pue Aljigeidadde ‘uondeysies wusned asiwixew uonendod 1o61e1
4O saduuja.d pue S3NI|Ige Yolew $jool 3yl Jo sanbiuyday uoneuasaid

pue uonoelaIUl buunsus pue syusied A1sbINs J1DrIOY1-0IPIeD JO SPIU
uonewsoUl yum ubissp wesboid buiubije Jo ssodoud pasnusd-1asn v

[0€] (910C e 19

9AOQe SY/,  USJ|OOAA XOD|IAN)
Anunod
SWISIUBYDS 1X31U0D “Jeak ‘loyiny

‘WYl 01 3|gerdande pue JueAsjal st 3l se ‘wesbold ayy Buisn uj

pabebus aq 01 Ay 210U a1e A3Y3 ‘[ |H JO JUSWAORASP pue UBISIP Ul PIAJOAUL BIB SI9SN-PUd J| ‘sauaied AQ pasn pue 01 9jgeidadde os|e aJe 1Byl spasu bulules| pue uoneullojul siuaited 199w Jeyy sweiboid
Buido|ansp 10§ [e1nuasss si aled [eudsoy Jisyy Ul syusied sbebus 01 Buluile |jH Jo ubisap aya ul (suedulR pue syusied se yans) saandadsiad Jasn buneiodiodul ‘s 1eyy ‘ubissp Paiusd-Iasn v i uonisodoid

"DIAIDDI ASU)

uonewojUl 8y AG paismoduws 19}
S1UBIEY JUSIUOD SI0W JSA0D/S|1eIDP
[euonIppe Jesy 01 950y syuslied Jo
%09 ‘(9p1roid SgDH Ueyl 210w “a'1)
95INU [ENUIA AQ USAID Swiy pue
UO[1BULIOJUI JO JUNOWE pajeaidde
SJUSNed "3SINU [ENUIA AQ USAID 2DIApe
MOJ|04 pINOM A3y) pauiodal pue
12INAWOD B WOJ) UONPWLOJUI U1[esy
BUINIDSI 3|0ELOJWOD 1) S1USNE
Inyday/injasn pue ‘sAewIoUl 'asN
01 Asea 1l punoy pue paysies Alybiy
SJom S1uslIeq "SWia|qoid ou LM
uonoela1Ul pa1ajdwod syuedpiued ||y

‘Bupjew uoIsidap paleys ul abebua pue
SdDH Yim 21ed1unwiwod 03 syusied
sIaMmodwa os|e 9bPaMOUS| Paseadul
SIYL "Y3eay Umo Iy} abeuew-fas 0}
(9bpamous| paseasnul Ybnoayl) wayy
Bunamoduls Aq a1ed ul uonedpiued
1ualied sa|geU ‘AdeIY| Y1esy pue
UonIpUOD [eDIpaW siuaned o} palojiel
‘uswiibal a1ed-43s ableydsip 3sod pue
sisoubelp ,syusned Inoge uonReonp3

19P{00q € Yum patusuaiddns ‘(synsai
1531 12Ip PUB 352193 ‘syusuiiuiodde
dn mojjoj ‘suonesipaw) uswibal

aJed abieydsip-1sod :uo abieydsip
|eudsoy 01 Joud UoneULIOjUl SOPIAOIG
“US3J05YDN01 B YIIM 3SODB| PI|Ssym

B BIA PISSIOIR (9SINU [BNUIA) JUsbe
[PUONESIDAUOD palewliue-1anduwoD

“AoeI21| Yyyeay
o1enbapeur yum ot VSN
'(SG obe uesw) G/-G7 pabe 21U [eaIpaw  [17] (6007 |e 12
'9eWdy} 94€G ‘syuaned 6| © JO $I00[} Judnedul € I9j19)d ‘210ubdIg)

(panuiuo)) uonisodoid yoes 10 SSWO0JINO PUR SWIS|UBYDIDW 1X21U0D)  dqeLl



Page 9 of 15

Roberts et al. BMC Health Services Research (2017) 17:388

sioyine Aq pasodoid uonde Jo SWSIURYISW 0} AJUO SI3431 SWISIUBYIB, O J3I|4BS PRQUISIP UISQ SBY UOHUSAISIU|
Keys jo yibua sO7 ‘ABojouydal uonewIoUl YyeaH f/H ‘|eucissajold aied yieaH ¢dH “4auonndeld [eiausn 4o

9SN [|H Ul Hoddns JO SWSIURYDRUI YlIM P3yUl| 10U ING 'BAOCE S,

'3sn ] |H Ul Woddns Jo swisiueydaw Yim payul| 10U Ing ‘2Aoge sy,

2SN 1JH Ul Hoddns Jo susiueypaW Lim paxul| 30U Ing ‘BA0de SY,

"3SN S1 Ul S1I9Y10 Wiy woddns 1ybnos ||ns JSASMOY ‘| |H SPJemo) sapnune
2AIED3U passaidxe Oym SSOYL USAS ‘asn 03 Asea wieiboid syi punoy syuaned

95N 1|H Ul uoddns JO SWSIUBYIRUI UM PSXUI| 10U ING 'BAOCE SY/,,

2SN ]JH Ul poddns 4o suisiueYIaW LM payul| 10U INg 'BA0GR SV,

‘welboud ayy Buisn 1noge
SUOND3IIP JO SUONDNIISUI [BUOIIIPPE PRJISSP PUB Jaquuawl AjIUUe) 10 dDH B UM
JUSUOD Y1 M3IAJ O} dW} Palisap Ing wielboid ayi jo ubissp ayl pay| saualied

'SSUWIODINO 01 Pes| AW S|yl MOY 10} PGUISIP SeM WSIUBYDW
OU Janamoy ‘syusiied 01 papiaoid sem UoIssas Bujulen Jaug v

'SSWODINO O} Ped| Aew SIYl MOY O} PaQLISIP Sem WSIueydau
OU JaAaMOY ‘sjuaned 01 papinoid sem UOoISSas bululell Jaug v

'SOWODINO
01 pe3| AeW S|yl MOY 10} PIQLDSIP SBM WISIURLIIW OU JISASMOY
‘wiesboid 3y} INOGe [BHOINY (UIW $-7) J21Ig B USAID 2J1am sjusiied

-91edidued 01 9|qe pue Apeal a.e syusned ainsus pue welboud
ay1 buisn ul Aundasul Jusied adnpal pjnod ‘)1 3sN 03 MOY pue
wesboid sy Jo asodind ay3 buluiejdxe buipnpul ‘SddH woiy uoddng

'S3UWODINO 01 pes)|
Aew S|y} MOY 10§ PIQLISIP SeM WISIUBYISUW OU JSASMOY ‘Spau pue
9DU3LadX3 [ENPIAIPU] 0} P2IO|IR) UO[IRIUSLIO PaI3l} B PIAIRIAI Slusled

'S2UWODINO 0}
pea| AW S|y} MOY 10§ PIGLISIP SEA WSIUBYISW OU JSAMOY {(USAID
S|1eyap Jayuny ou) sasinu Ag asn wiesboid Uo PajdNIISUl 24am siuled

'SSWODIN0 O} pea| Aew Siy} Moy 10j PaguIsap
SeM WISIURYDSU OU J9AIMOY UOJIRIUSLIO UIW G USAID 219M SIudlied

"SSWODINO O} Pes| AW SIYl MOY 10} PIGLDSIP SeM
WwSIuBY23W OU JaAdMOY ‘Uoddns SUO-UO-3U0 J0j UONBWIOUI 10PIUOD
uaAIb pue welbold ay1 01 UOIRIUSLIO Ja1IG B USAID 219M S1ualied

2A0Qe m<v_

anoqe Sy,

oA0Qe Sy f

anoge sy,

°A0Qe m<u

9A0Qe m<£

an0Qe SYg

[L] (600C ‘e 10
134134d ‘210UWHIG)

[1a Loz
1€ 19 []PY2UN
‘a1ounolg)

[S1] (cloC

‘e 19 uospey
'spye[nopIeA
19}19)d)

(€]

(7102 e 19 PUIQY
‘0|eD-WI0I31S00)

[vel (10T e 1o
eUURYY 'USSASID)

[e€] (€10C e 12
Bujuuepy %ood)

[Le] (sLoT
1819 UIA ‘Buaz))

(o€l (5L0T e 1e
uewyoT ‘A1ea1,0)

(panuiuo)) uonisodoid yoes 10 SSWO0JINO PUPR SWIS|UBYDDW 1X21U0D) T d|qeLl



Roberts et al. BMC Health Services Research (2017) 17:388

Page 10 of 15

Initial exploratory search
Any study meeting broad criteria:
technology, hospital, patient participation /
engagement.

N

Iterative search
Any study meeting broad criteria: technology
/ health information technology / computer /
application AND hospital / health care /
AND patient participation / patient
engagement / patient involvement / patient-
centred / person-centred.

Snowballing
The reference lists of relevant studies were
screened to identify further studies that may
be included in the review. This snowballing
approached yielded a further 6 studies
included in the review.

87 citations from Around 168,000

three electronic results from
databases: PubMed,

CINAHL and

Google Scholar.

A total of 14 studies included

Proquest.

N7

Clarifying scope

Articles were screened by title and/or
abstract and if relevant, the full text was read
to determine if they were eligible for —
inclusion in the review. This iterative search
phase identified 8 studies included in the
review.

in review.

The initial exploratory search helped to ‘get
a feel’ for the literature and identify further ——
key terms and concepts within the literature

to guide the next step of searching.

Fig. 1 Flow diagram illustrates the search strategy, based on the RAMSES realist syntheses publication standards [44]

communication between patients and HCPs, which facili-
tates patient participation in care.

A number of studies used patient self-assessment and
immediate feedback as a strategy for interactive learning
[21, 23, 26, 29, 31]. This either involved (a) patients com-
pleting assessments or questionnaires in order for pro-
grams to refine and provide tailored information or
education based on patients’ initial responses; or (b) as-
sessment of knowledge gained (and feedback on correct-
ness of answers) after delivery of an education module.
Studies using self-assessment and feedback reported high
patient engagement in and use of programs; high satisfac-
tion; improved communication between patients and
HCPs; patient empowerment and patient participation in
care. Several authors theorised self-assessment and feed-
back enabled programs to deliver information to patients
that was relevant and specific, as it was tailored based on
patients’ responses. It was also thought to decrease re-
sponse burden as patients only answered questions that
were relevant to them and in return received more tar-
geted information. This was suggested to better meet pa-
tients’ learning needs and better engage patients in
learning activities. Studies using a baseline self-assessment

to identify areas for focusing care delivery theorised that
this approach helped patients to understand and commu-
nicate their problems and make decisions around their
plan of care. It was also thought to improve communica-
tion with HCPs and allow patient contribution to care.
Other studies using self-assessment and feedback to check
patient understanding of information received in pro-
grams reported this would help patients in their learning.

Self-assessment and feedback using HIT seems to be a
useful tool for (a) assessing patients’ problems or risk
factors to assist HCPs in patient-centred care planning;
and (b) checking knowledge gained by patients after re-
ceiving health information and prioritising human (staff)
resources. It also enables patient participation in care
through improvements in knowledge and communica-
tion; and patient contribution to care planning.

Proposition 3 Patients are more accepting of, engaged
in and satisfied with education that is tailored to reflect
their personal situation and information needs, as infor-
mation is perceived to be useful and relevant. Knowledge
gained through engaging in tailored education empowers
patients to take greater responsibility for and participate
in their care.

User-centred design

.
.

e Tailored education

.

e Support in use of technology

INTERACTIVE
LEARNING MECHANISMS PATIENT
Information sharing > Co ion > PARTICIPATION IN
Self-assessment and feedback 4 Shared decision making v CARE

Empowerment
Self-efficacy

Fig. 2 Explanatory model: facilitation of patient participation in care through interactive learning
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Most of the HIT interventions reviewed provided indi-
vidualised information or education to patients, tailored
based on their existing knowledge or information needs
[21-23, 30], health literacy [21, 22, 30], or health condi-
tions [16, 21-23, 26, 28-30, 32]. Tailored education
seemed to result in greater patient satisfaction, accept-
ability and use of HIT [21, 23, 28]. This may be because
patients perceived the information as relevant, useful
and valuable. Patients found information useful and easy
to understand [21-23, 30] and appreciated receiving less
information that was more specific to their needs [23].
The importance of contextual and empathic tailored
educational content was emphasised [21-23]. Patients
were particularly satisfied when they felt acknowledged,
cared about, listened to, and important; such as when
more time was spent on them [21, 22] and when infor-
mation was individualised, personal and contextual to
their own life or situation [21-23]. Patients felt empowered
by information they received [21, 23], which was theorised
to promote participation in care. Tailored education mod-
ules had very high completion rates [21, 22, 26, 32] and
many studies found patients opted to read or hear add-
itional information (i.e. took the ‘long way through pro-
grams) [15, 21-23], indicating patients are engaged with
technology that provides tailored education.

Tailored education is a means of providing patients
with specific, relevant information that is well received
and empowers patients to make decisions about and ac-
tively participate in care.

Proposition 4 A user-centred design, that is, incorpor-
ating user perspectives (such as patients and clinicians)
in the design of HIT aiming to engage patients in their
hospital care is essential for developing programs that
meet patients’ information and learning needs that are
also acceptable to and used by patients. If end-users are
involved in design and development of HIT, they are
more likely to be engaged in using the program, as it is
relevant and acceptable to them.

Whilst most studies incorporated aspects of user-
centredness, several specifically mentioned a user-centred
approach in the design of the program itself [15, 21-23, 28,
30, 33]. In these studies, patients generally had high satis-
faction with programs [15, 21-23, 27, 28, 30], perceived the
information and content delivered to be relevant and useful
[15, 21-23, 27, 30], demonstrated high use [15, 21, 22, 27,
30] and found them easy to use [21, 22, 30]. However, not
all studies described mechanisms by which a user-centred
design was proposed to contribute to these outcomes. As
all studies also used interactive learning strategies (i.e. pre-
vious three propositions), it is difficult to determine the ex-
tent to which each factor contributed to outcomes such as
satisfaction and use. Overall, details of how a user-centred
design approach was used, and the CMO relationship for
this strategy were difficult to identify in studies.

Page 11 of 15

There are several steps in user-centred design of HIT,
known as the ‘system development life cycle; which in-
clude: assessment of user needs and setting/context of
use; development of system components; testing system
and tasks with users; testing system and tasks with users
within context/setting; and routine use [34]. Reviewed
studies evaluated these to different extents. Many reported
conducting preliminary research assessing end-users’
needs to identify information and functional requirements
of HIT programs [15, 23, 24, 27, 28, 30]. Most studies re-
ported programs were then designed incorporating the
perspectives of these end-users [15, 21, 22, 28]. All studies
tested the system and tasks with users within the hospital
setting. As no studies had yet implemented programs for
routine use, this was not reported.

Whilst most studies reported a user-centred approach
to designing HIT programs, they didn’t always associate
this with outcomes. Also, they did not differentiate be-
tween aspects of user-centred design or explicitly refer to
stages of evaluation throughout the system development
life cycle. This may suggest the theoretical underpinnings
of HIT usability are not well understood by health re-
searchers, impacting the design of usability studies and
highlighting the importance of meaningful partnerships
between health and IT experts in conception, design and
evaluation of HIT usability studies.

Proposition 5 Supporting patients in the use of HIT,
including familiarisation, training and ongoing support
is critical to patients’ acceptance, engagement and use of
this technology. Patients acknowledge that both HCPs
and HIT have unique but complementary roles, and both
are important for enabling participation in care.

Nearly all studies described some type of support pro-
vided to patients in the use of HIT programs, however
details about how patients were supported were lacking
in most studies. Most reported providing a short orien-
tation to the program to familiarise patients with its use
[15, 21, 22, 27, 31]. Some studies described this as a
‘brief” or ‘very brief” ‘explanation; ‘orientation’ or ‘train-
ing session, without indicating the actual time spent with
participants [21-23, 27], while others indicated tutorials
or instructions lasted for five minutes or less [15, 31].
Some simply reported that patients were ‘encouraged to
use the application’ [16] or that ‘nurses instructed pa-
tients’ in its use [32]. Others provided more in-depth
training, lasting around 15 min per patient [24, 30]. Two
studies did not report patient training [26, 29].

Studies providing patients with support in program
use reported outcomes such as high patient satisfaction
[21-24, 27, 30]; perceived ease of use [21-24, 31]; and
engagement in or use of programs by patients [15, 21—
23, 26, 32]. However, these outcomes were not linked
with support provided (i.e. no proposed mechanisms).
As noted in the previous section, these outcomes are
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likely due to a combination of mechanisms or proposi-
tions, so it is difficult to determine the extent to which
each one contributed. In several studies, patients men-
tioned the program was easy to use, which may be
linked with the support provided.

Patients often highlighted the importance of receiving
support in HIT use and having interactions with HCPs.
Patients were generally satisfied with HIT programs,
found them useful, and appreciated the time and infor-
mation provided, as well as the ability to learn at their
own pace. However, they still wished to maintain rela-
tionships with HCPs and did not want programs to re-
place HCPs. Rather, they thought the technology could
support staff in providing quality patient care. It seems
that whilst patients enjoy using HIT to participate in
their care, they still want to engage with HCPs in using
this technology.

Discussion

This review identified a number of key features of interven-
tions using technology to engage patients in their hospital
care. These included information sharing, self-assessment
and feedback, tailored education, user-centred design, and
support in the use of HIT; which all fell under an overarch-
ing theme ‘interactive learning’. For each of these features,
a proposition was developed to explain how and why they
facilitated patient participation in care with consideration
of context, mechanisms and outcomes. This review pro-
vides important insight into what intervention strategies
work, how and why, for whom and under what conditions,
from both health and IT perspectives; to inform future de-
sign of interventions using technology to engage patients
in their hospital care.

Overall there was a stronger representation of health
than IT disciplines in the studies reviewed. That is, most
studies were written from a health perspective and
underpinned by theories or concepts grounded in health
(i.e. patient-centred care, patient participation, adult learn-
ing theories and behaviour change theories). No studies re-
ported on theories of HIT usability or interface design
principles; which are vital to consider for enabling patient
engagement with these technologies. Propositions with a
health focus (propositions 1-3) were more developed, as
papers described these features in more detail; whereas for
IT-related propositions (4 and 5) there was less information
available in papers to determine the CMO relationship.
This highlights the need for interdisciplinary collaboration
in the design and conduct of HIT usability studies.

The strong underpinning of patient participation the-
ory in studies reviewed was manifest in the propositions
developed, which reflected all four aspects of participa-
tion identified in a concept analysis by Sahlsten et al.
[35]. Firstly, ‘meaningful exchange of information and
knowledge between patients and HCPs’ was apparent in
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all studies through information sharing, assessment and
feedback, and tailored education. Patient participation
was enabled by HIT interventions allowing patients to
access and/or enter their own health information and
providing individually adapted information/knowledge
to patients [35]. Second, the importance of ‘an estab-
lished relationship between the patient and HCP’ was
particularly emphasised in the proposition around sup-
port in the use of HIT. Patients expressed whilst they
were highly satisfied with HIT interventions, they wished
to maintain a relationship and contact with their HCPs
in using this technology. Some studies also indicated im-
proved communication between patients and HCPs with
HIT interventions. Third, ‘shared decision making’ was
an underlying mechanism in several propositions and
was a facilitator to patient participation in care (Fig. 2).
Several aspects of HIT interventions promoted or en-
abled shared decision making as a way to participate in
care. Finally, ‘surrendering of some power or control by
HCPs’ was evident in the overall use of HIT and inter-
active learning, where patients took responsibility for the
content, extent and pace of learning. Programs using in-
formation sharing also allowed patients to be the gate-
keepers of their health information, giving some control
back to the patient. This aspect of participation is vital
for empowering patients to take responsibility and par-
ticipate in self-care and self-management.

Adult learning and behaviour change theories were
also evident in the findings of this review. Interactive
learning, and in particular, tailored education, resonate
with the core principles of Knowles” adult learning theory,
andragogy, which postulates that individuals’ orientation
and readiness to learn are life-related; that is, they are ready
to learn when they experience an event (such as an illness)
or need to learn to cope with a real life situation [36]. This
review found patients appreciated information most when
it was relevant, specific to their needs and delivered in a
timely manner (i.e. just in time’ education during admis-
sion for a particular health condition [26]). Andragogy also
suggests individuals’ prior experiences influence their learn-
ing; that adults define themselves by their experiences, and
will respond positively to education that acknowledges and
values these experiences [36]. This was particularly evident
in studies where patients highlighted the importance of
contextual and empathic tailored educational content that
resonated with their own life, situation, and experiences
with their disease [21-23]. The proposed mechanisms
underpinning increased patient participation also aligns
with Bandura’s theory of self-efficacy; strategies such as tai-
lored education and self-assessment and feedback empow-
ered patients and built confidence in their ability to
participate in health tasks and achieve health goals [37].

Consideration of HIT usability and interface design was
rudimentary in studies reviewed, suggesting an insufficient
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representation of the IT discipline in intervention design
and evaluation. The major limitations of studies included
a lack of theoretical underpinning from an IT perspective,
inadequate reporting on evaluation of each system devel-
opment life cycle phase, and a singular and broad usability
evaluation focus; congruent with findings of a previous re-
view of 629 IT usability studies [34]. Usability is defined as
the extent to which a program can be used by a specified
population to achieve goals with effectiveness, efficiency
and satisfaction within a certain context [34]. It is an
important predictor of acceptance and ability to use
technology-based interventions effectively and as intended,
making usability a necessary component of HIT de-
sign [38, 39]. Lack of attention to HIT design and evalu-
ation may affect usability and result in reduced efficiency,
effectiveness and satisfaction of interventions [34].
Reviewed studies only tended to consider usability in a
holistic sense (i.e. overall patient satisfaction or use) and
did not explore specific components of usability. Broadly,
there are two separate aspects to human computer inter-
faces that impact usability; how information is presented
to users (presentation design) and how users interact with
the system (interaction design) [40]. Presentation design
refers to the use of style, colour coding, metaphors and
conceptual models, whilst interaction design is about
interaction modalities and styles, for example question-
answer, menu selection, form filling etc. [40]. Reviewed
studies did not differentiate between these aspects of user
interface design. Furthermore, the seven general user
interface design principles that mediate usability: learn-
ability, user familiarity, consistency, minimal surprise, re-
coverability, user guidance and user diversity [41] were
not reported in studies. The theoretical underpinnings of
HIT usability were not apparent in studies and this im-
pacted on their design, including the methods used and
outcomes assessed. The complexity of health care envi-
ronments and HIT interventions, and the demand for tai-
lored systems to meet patients’ needs make usability
engineering methods critically important [42]. Researchers
must form interdisciplinary partnerships when designing
and evaluating HIT interventions and their usability.
Patients’ ability to access technology in the hospital
setting is an important consideration when designing
HIT. Some studies failed to consider patient populations
who might not be able to use HIT, which impacts on the
utility of their programs and raises questions about
equity and equality of care [43]. Others acknowledged
their program could only be used by English speaking
patients who were cognitively intact [24, 27, 30, 32]
and well enough to participate [16]; most authors ac-
ceded this was an area for future work. Several stud-
ies considered patients with motor, vision or hearing
impairments, and adapted HITs accordingly [21, 26].
A few authors acknowledged that technology may
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actually improve access to health information for
some patients through thoughtful interface design
(larger text, easy to press buttons, and headphones or vol-
ume control) and convenient mediums such as handheld
devices [15, 16, 26, 28, 30]. Some found even patients
with limited experience with technology could use
programs easily [24].

There are some limitations to this review. The out-
comes of the review are based on relatively small studies
from an emerging body of literature. There is the poten-
tial that some studies were missed and not all informa-
tion was represented; however we included all studies
that we found that met inclusion criteria, and data satur-
ation was reached. Due to the small number of studies
using technology to engage hospitalised patients in their
care, we could not focus on one type of condition or
aspect of care; however including studies from a variety of
contexts may increase the usefulness of the review. It is
possible that the experience and background of the
reviewer could affect interpretation of findings; how-
ever we tried to enhance trustworthiness by having
frequent discussions among the study team, which
was multi- and inter-disciplinary (importantly contain-
ing health and IT researchers).

Conclusions

HIT interventions have great potential for engaging hos-
pitalised patients in their care. This review found patient
participation is facilitated by interactive learning, which is
underpinned by strategies from both health and IT per-
spectives (information sharing, self-assessment and feed-
back, tailored education, user-centred design, support in
use of HIT). As all studies included in this review used a
mix of these strategies, it is difficult to pinpoint which are
most important for engaging patients in their care. How-
ever, it is likely that a combination of these would be most
effective, as each contributes to patient acceptability and
use in different ways. Overall, studies had a strong health
focus but lacked depth from an IT perspective in reporting
HIT intervention development and testing. Interdisciplin-
ary collaboration between health and IT researchers is vital
for effective design and evaluation of HIT interventions.
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