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1 | INTRODUCTION
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Abstract

Background: The provision of unscheduled healthcare for children with intellectual
disability is less researched than that focused on hospital settings or for adult ser-
vices. The aim of the scoping review was to map the evidence base in this area and
identify areas for future study.

Method: A five-stage scoping review framework was adopted. CINAHL, PubMed,
SCOPUS, PsycINFO, Embase, ProQuest Dissertation & Theses and Google Scholar
were searched. Studies published in English after 1/1/2000 were considered eligible
for inclusion.

Results: A total of 3158 titles and abstracts were screened, 137 full-text articles were
reviewed, and 25 papers met the inclusion criteria. Descriptive themes focused on
inequities, needs and experiences of families', poor GP training, and limitations of
existing evidence.

Conclusion: Describing trends in healthcare utilisation by this population is valuable
for monitoring quality of healthcare, however, addressing observed inequities will
require approaches that recognise specific issues within the health system that result

in inequities.
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experience higher rates of conditions that require ongoing specialist

medical supervision throughout the lifespan, such as epilepsy, cerebral

The prevalence of intellectual disability has been estimated at 10.37
per 1000 of population based on a meta-analysis of 52 international
studies with higher prevalence rates among children and young peo-
ple (Maulik et al., 2011). People with intellectual disability typically
have poorer health status and greater limitations from long term
health conditions compared to people without intellectual disability
and this effect is more marked in child populations (Hughes-
McCormack et al., 2018). Children with intellectual disability

palsy, obesity and mental health concerns than their peers (Oeseburg
et al., 2011; Robertson et al., 2015). Disparities in mortality rates for
children with intellectual disability are higher compared to adult sam-
ples and for people with mild to moderate intellectual disability
(McCarron et al.,, 2015). Combined with high healthcare utilisation,
inequities in healthcare quality outcomes compound the existing ineq-
uities in social determinants of health experienced by children with
intellectual disability (Emerson & Hatton, 2013).
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Appropriate and timely unscheduled or first contact healthcare is
a vital component of any health system with regards to improved pub-
lic health outcomes (Lennox et al., 2015). Unscheduled healthcare is
typically provided in under 24 h notice (O'Cathain et al., 2007) by gen-
eral practitioners (GPs), in emergency departments (EDs) and in out-
of-hours GP services (Nicholson et al., 2020). People with intellectual
disability report multiple barriers to accessing healthcare and persis-
tently report poor care quality experiences (lacono et al., 2014), how-
ever, less is known about their experiences with unscheduled health
services. Health professionals have reported challenges they face
when working with individuals with intellectual disability, such as
communication difficulties, inaccessible or incomplete medical history,
lack of training, complexity of care, inadequate professional support
and fragmentation of disability support and health care (Appelgren
et al, 2018; Baxter et al., 2006; Breau et al., 2017; Lennox
et al., 1997). Addressing system-level barriers to overcome complex
morbidities and early mortality is consequently difficult (Lennox
et al., 2015). For example, in Ontario, Canada, people with intellectual
disability are up to 13 times more likely to be hospitalised for ‘ambula-
tory care sensitive conditions', of which good primary care should be
able to prevent (Balogh et al., 2010).

People with intellectual disability are particularly vulnerable to
poor quality and safety in healthcare settings and the extent to which
families and caregivers feel listened to can impact health outcomes
and mortality for this group (Heslop et al., 2014; Smith et al., 2020).
Unplanned admissions for children with intellectual disability can be
particularly challenging because plans for reasonable adjustments may
be more difficult to put in place (Kenten et al., 2019). From the par-
ents' perspective, assumptions, stereotypes and judgements can affect
the quality of care that children with intellectual disability receive in
hospital settings, however, the literature pertaining to primary care in
this area is limited (Mimmo et al., 2018). Adding to an increasing evi-
dence base, these reviews (lacono et al., 2014; Mimmo et al., 2018)
highlight the consistently poor inpatient experiences of care for chil-
dren and adults with intellectual disability. Similarly, studies regarding
healthcare utilisation and access to primary and preventative care
have demonstrated persistent disparities and poor quality care experi-
ences for people with intellectual disability (Bebbington et al., 2013;
Glover et al., 2019; Heslop et al., 2014). Furthermore, this population
is more likely to be admitted to hospital for conditions that can be
routinely managed through primary care services such as asthma and
diabetes (Dunn et al., 2018).

Within clinical settings, parents are heavily relied upon as
‘experts’ about their child and are a valuable resource for healthcare
professionals (HCPs), however, over-reliance on parents masks the
need for staff to be better educated and informed about children with
intellectual disability (Kenten et al., 2019). Indeed, parents of hos-
pitalised children with intellectual disability report being relied on by
healthcare staff to be constantly at their child's bedside and attend to
all their care needs yet perceive they are not involved in shared-
decision making (Mimmo et al., 2019). Less is known about the paren-
tal experiences regarding unscheduled healthcare with children

with intellectual disability, particularly interactions with health
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professionals. Moreover, much of the evidence, including systematic
reviews, in this area has focused on adults with intellectual disability
or on children in hospital settings rather than in an unscheduled set-
ting, therefore, this review provides a timely addition to the literature.

Scoping reviews are increasingly being used to review and map
existing health research evidence on a particular topic (Arksey &
O'Malley, 2005). They are most suitable for reviews that do not have
a highly specific research question or which seek to incorporate multi-
ple types of research designs (Levac et al., 2010), in which case a sys-
tematic review would not be appropriate. The aim of this scoping
review was to search and map the evidence base in the area of
unscheduled healthcare for children with intellectual disability and
identify topics using thematic synthesis that may provide a direction

for future areas of study.

2 | METHODS
The scoping review provides an overview of the current evidence
relating to unscheduled healthcare for children with intellectual dis-
ability. A five-stage scoping review framework was adopted for the
review (Arksey & O'Malley, 2005; Levac et al., 2010). The five stages
were, (1) identifying the research question; (2) identifying relevant
studies; (3) study selection; (4) charting the data; (5) collating,
summarising, and reporting the results. The Preferred Reporting ltems
for Systematic reviews and Meta-Analyses extension for Scoping
Reviews (PRISMA-ScR) Checklist was followed in conducting and
reporting this review (Tricco et al., 2018). Thematic synthesis
(Thomas & Harden, 2008) was used to synthesise the data and
develop the themes.

The review question was, ‘What issues or concerns have been
researched in relation to unscheduled healthcare for children with

intellectual disabilities?’

2.1 | Identifying relevant studies
A preliminary search of the included databases was conducted to for-
mulate the search terms that were used in the review. Search terms
for intellectual disability were derived from previous reviews in this
area (Balogh et al., 2016; Robertson et al., 2015). Terms including the
word ‘impairment’ yielded a large number of results pertaining to, for
instance, cognitive impairment in older adults and acquired brain
injury which were not relevant to the present review. As a result, this
term was not included in the final search to increase the sensitivity of
the results and maintain a manageable database for screening. A
broad search strategy was employed to find data related to all poten-
tial stakeholders including children with intellectual disability, parents,
and health care providers. Keywords and Boolean operators are out-
lined in Table 1.

Five databases (CINAHL, PubMed, SCOPUS, PsycINFO and
Embase) were selected to capture a wide range of specialities and

disciplines. Grey literature databases were also searched including
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TABLE 1 Keywords and Boolean operators

Child* OR paediatric OR paediatric
AND

intellect* disab* OR mental* disab* OR development* disab* OR
learning* disab* OR intellect* disorder* OR mental* disorder* OR
development™* disorder* OR learning™ disorder* OR intellect*
deficien* OR mental* deficien* OR development* deficien* OR
learning* deficien* OR retard* OR handicap*

AND

primary care OR general practice OR GP OR family physician OR
family doctor OR emergency room OR emergency care OR
emergency department OR out of hours OR after hours OR
Practitioner Cooperative OR urgent care OR injury unit OR
unscheduled health*

ProQuest Dissertations and Theses using the same search terms
and Google Scholar using a modified search with the first 10 pages
of results screened. Dates searched were between 1 January 2000
and 7 October 2019 to capture more recent literature in this area.
The start date of January 2000 reflects the publication of seminal
reports highlighting the significance of monitoring healthcare qual-
ity and safety indicators (Institute of Medicine Committee on Qual-
ity of Health Care et al.,, 2000). Appendix S1 contains further
details on the searches across the five databases and grey
literature.

2.2 | Study selection

2.2.1 | Eligibility criteria

Studies were considered eligible for inclusion if they were (1) retro-
spective or prospective empirical papers that directly explored
disability and
unscheduled healthcare, (2) used administrative data reporting on

issues related to children with intellectual
the utilisation of unscheduled health services, and (3) were publi-
shed in English after 1 January 2000. Different terminology was
often used to refer to intellectual disability, however, studies were
only included in the review if a population of children with intellec-
tual disability could be identified. The definition of special
healthcare needs or chronic medical conditions often included
‘behavioural and developmental challenges’, but further details
were rarely provided and thus, these papers were excluded as data
pertaining only to children with intellectual disability could not be
extracted. Exclusion criteria included studies reporting on the gen-
eral population but with no specific data pertaining to children with
intellectual disability as a sub-category, studies which focused on
autism spectrum disorder (ASD) or attention deficit hyperactive
disorder only (included if intellectual disability is considered along-
side ASD), intervention studies, studies related to scheduled or spe-
cialist healthcare services, studies related to screening for
disabilities, studies with adult populations which reported no data

specific to children and expert opinion or editorials.

2.2.2 | Screening strategy

Two authors (E. N. and C. C.) independently screened the title
and abstracts of search records retrieved against eligibility criteria.
Full-text publications of all potentially relevant articles were
retrieved and examined for eligibility by two reviewers (E. N. and
C. C.). Any disagreements that arose between the reviewers were
resolved through consultation with a third reviewer. The refer-
ence lists of all identified articles were then searched for addi-
tional records. The review management website Covidence™
(Covidence systematic review software, n.d.) was used to manage
the screening process, remove duplicates and sort exclusions and

inclusions.

2.3 | Charting the data

Data were extracted from included papers into an Excel spreadsheet.
The data extracted included authors, year or publication, country of
origin, aims/rationale, type of disability under study (if relevant), popu-
lation, sample size, age, gender, study design, sampling strategy, data
collection, data analysis and key findings. Data were extracted by one
reviewer (E. N.) and a second reviewer (C. C.) extracted data from
20% of the included studies (n = 6) for comparison. Any discrepancies
were discussed, and an agreement reached.

2.4 | Risk of bias (quality) assessment

An assessment of the quality of the studies was included to ascertain
the nature of the evidence gaps in the literature (Levac et al., 2010).
Given the heterogeneity of the study designs that emerged in the
review, the Mixed Methods Appraisal Tool (Pluye et al., 2011) was
utilised to assess methodological quality of the studies included for
full-text review. Papers selected for inclusion were assessed by one
reviewer (E. N.) for methodological quality prior to inclusion in the
review. A second reviewer (C. C.) assessed 20% of papers (n = 5) and
the results were compared for consistency. Any disagreements that
arose between the reviewers were resolved through discussion.
Twelve of the studies were of very high methodological quality
(i.e., scored 100%) while 10 scored 83% and three scored 50%.
Results of the quality assessment can be found in Appendix S2. Given
the small database, no studies were excluded based on the quality

assessment.

2.5 | Thematic synthesis

Initial line-by-line coding, where each line of text extracted from the
included studies was coded, was carried out by one author (E. N.) and
checked for consistency by a second author (S. G.). Descriptive and
analytical themes were generated through discussion between both

authors and checked against the included papers.
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3 | RESULTS
3.1 | Collating, summarising, and reporting the
results

A total of 3158 titles and abstracts were screened, with 3021
excluded. One hundred thirty-seven full-text articles were reviewed,
and 25 papers met the inclusion criteria and were included in the
scoping review. A flow diagram was created to document the search
and screening process (see Figure 1). At the full-text review, the most
common reason for exclusion was an inability to identify a group or
sub-group of children with intellectual disability (n = 42) while a num-
ber were non-empirical studies (n = 21). A large proportion of studies
were excluded because they were related to adult populations or
where child samples could not be separated from the adult samples
(h = 18), while the remainder were related to scheduled services, con-

ference proceedings or intervention studies (n = 31).

3.2 | Details on the included studies
The majority of the research was carried out in the United States
(USA; n = 13), with Australia the second most common country
(h = 5), followed by Canada (n = 2) and Taiwan (n = 2). One study
was included from each of the Netherlands, Norway and the
United Kingdom.

Quantitative research designs and methodologies such as retro-
spective research utilising administrative databases (n = 11) and

empirical studies using cross-sectional surveys and questionnaires

Records identified through database
searches (n = 4163)
g
: l
A=t
3
= No. of duplicates removed
(n=1005)
] l
'
5
&
4 N =
£ Titles/Abstracts Records F(;;c il)lded @
Screened (n=3158) 20e
b l
g 112 studies excluded
2 11-text articles a 3 .
= Fu tT.\r,ZI,I,wle(s 1:5;35576;1 for 42 Not exclusively
eligibihty (n =13 relevant to ID
21 Opinions/Editorials/
Non-empirical
18 Adult population
= - 15 Scheduled/Specialist
.§ Studies Included 10 Conference
= (=25 proceedings
= - 5 Intervention Study
1 Non-English
FIGURE 1 Flow diagram outlining the search strategy
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(h = 11) were the most frequently utilised sources of data in the
included studies. For the studies that used administrative data, data
sources included healthcare records such as ED and primary care
patient databases, disability service records and health data reposito-
ries. The remaining studies utilised newly developed or previously val-
idated surveys and questionnaires (n = 8) or conducted secondary
analyses of existing national survey data (n = 3). Three qualitative
studies were included (n = 3) which used interviews, focus groups and
stakeholder forums to collect data, and thematic analysis used in two
of the studies to analyse the qualitative data with note-taking and sys-
temic text condensation used in one study.

3.3 | Thematic synthesis

Thematic synthesis identified four descriptive themes (1) Inequities
regarding utilisation of unscheduled health services; (2) needs and
experiences of parents' and families' while utilising health services;
(3) poor GP training affecting ability to support this population; and
(4) limitations of existing evidence: common pitfalls to guide future
research, with one overarching analytical theme: Inequity at the

systems-level.

3.3.1 | Descriptive theme 1: Inequities regarding
utilisation of unscheduled health services

Seventeen of the studies in the review described health service
utilisation or hospitalisation of children with intellectual disability
and/or compared this utilisation with another group to identify any
inequities in service use or need. A common finding across the
included studies was that children with intellectual disability were
more likely to attend their GP or family physician compared to those
without (Boulet et al., 2009; Chien et al., 2017; Gallagher et al., 2002),
however, severity was not often an indicator of use (Caicedo, 2016).
Children with developmental delays were found to have fewer check-
ups with their primary care provider, however, had more medical con-
ditions on record (Nachshen et al., 2009). In relation to out-of-hours
services, children with intellectual disability were more likely to
request out of hours care compared to those without and their
requests were often rated as less urgent (Huetmekers et al., 2017).
Outpatient visits to EDs were also significant for children with
intellectual disability, with a twofold increase in ED visits for children
with developmental disability compared to those without over an
8-year period (Boulet et al., 2009). Children with intellectual disability
had a greater risk of ED attendance for non-traumatic dental condi-
tions (Chi et al., 2014) and had greater attendances for other condi-
tions, including epilepsy (Nachshen et al., 2009) and ambulatory
care sensitive (ACS) conditions (Hand et al., 2019a) compared the gen-
eral population (Chien et al., 2017; Gallagher et al., 2002; Hand
et al., 2019a; Hand et al., 2019b; Nachshen et al., 2009). Disability
was related to use of the ED in a sample from Taiwan where 30% of
children in the sample had attended the ED (Hsu et al., 2009). On
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balance, a study that linked disability service data with ED records
found that those who had received disability services had fewer ED
presentations and admissions (Reppermund et al., 2017), however, it
should be noted that people who did not receive disability services
were not included. Within the medical home model, which is a model
for organising primary care to meet a wide range of health needs,
(Jackson et al., 2013), fewer ED attendances were linked to having a
primary care practitioner who listens to parental concerns, develops
meaningful relationships with the families and who takes consider-
ation of cultural values of the families (Lin et al., 2014).

Rates of emergency admittance to hospital was a focus of eight
studies and indeed, hospitalisation or admittance for various condi-
tions, including for ACS conditions (Balogh et al, 2010; Hand
et al., 2019a) and epilepsy (Nachshen et al., 2009), for children with
Down Syndrome (Fitzgerald et al., 2013), including a drop over a
7 year period for Down Syndrome (Thomas et al., 2011) and general
intellectual disability (Gallagher et al., 2002). Children with intellectual
disability had greater rates of non-emergency surgery admissions in a
study from England (Glover et al., 2019) while less hospitalisations
among people with intellectual disability were noted in another
(Reppermund et al., 2017).

3.3.2 | Descriptive theme 2: Needs and experiences
of parents' and families' while utilising health services

Parents and families frequently cited the challenges they faced when
seeking and accessing unscheduled healthcare with common issues
arising across studies. Four studies included in the review sought to
obtain parents' views and experiences regarding primary care for their
children. One study used qualitative methods to assess parents' needs
regarding primary care for their child (Fereday et al., 2010). Partner-
ship, trust and respect for both parent and the child emerged as key
factors that parents wanted from a primary care provider. Regarding
more practical considerations around healthcare, other factors
included coordinated services, continuity of care, full information and
communication and family-centred care. Finally, they wanted GPs to
be knowledgeable about their child's disability and the issues facing
parents and children and be able to interact with the child (Fereday
et al, 2010). In a sample of parents of children with neu-
rodevelopmental disabilities who utilise the medical home model, only
a third of parents were satisfied with the primary health care they
received (Zajicek-Farber et al., 2015). With regards to Fragile X syn-
drome, in a sample of well-educated and affluent family caregivers,
the majority had a primary care provider (either a family physician or
paediatrician), however, 40% noted that their provider could have
been more knowledgeable about their children's condition (Wheeler
etal, 2019).

Another study explored challenges faced by parents of children
with co-morbid behavioural and mental health conditions. Parents had
low expectations of their GPs' competence and involvement with
their child and typically utilised GP services for everyday problems. In

the parents' experiences, GPs were uninterested in their children's

behavioural and mental health issues and did not have the time to
adequately address them (Fredheim et al., 2011). In a study from the
United States examining parents' satisfaction about primary care, fam-
ilies were happy with their physicians ability to inform them about
new care options and that they were sensitive to the child's needs
(Liptak et al., 2006). Parents felt that primary care physicians should
support them by putting them in touch with other parents in similar
situations and felt they could have a greater understanding of the
impact of the condition on the family (Liptak et al., 2006).

Two studies referenced social factors that may interact with dis-
ability such as socioeconomic status (SES) and immigrant status.
Children with intellectual disability from lower SES families had
greater use of the emergency department compared to those from
higher SES status (Hsu et al., 2009) and children with ASD and certain
developmental disabilities from immigrant families were twice as likely
to lack a usual source of care (typically primary care) compared to
non-immigrant families in the United States (Lin et al., 2012). They
also reported that physicians spend less time with the family with
poor insurance coverage acting as a barrier to healthcare access (Lin
etal., 2012).

3.3.3 | Descriptive theme 3: Poor GP training
affecting ability to support this population

The limited research which focused on the viewpoints of practitioners
highlighted how a lack of training left them ill-prepared to adequately
meet the needs of this population and this was particularly evident
when the child had accompanying behavioural challenges. Two stud-
ies explored the views of GPs and primary care paediatricians regard-
ing their treatment of children with intellectual disabilities. In line with
the concerns of parents discussed above, some providers recognised
the challenges faced by families in negotiating complex systems,
which can be compounded by the medical complexity of the child and
psychosocial concerns (Altman et al., 2018). Additionally, healthcare
providers skills and capacity as well as time and availability were key
challenges (Altman et al., 2018). Poor communication between
healthcare providers was also noted and GPs felt that they were
excluded from important communication regarding their patients. A
lack of training in developmental and behavioural challenges was iden-
tified as a gap in paediatric education in a study from the
United States (Freed et al., 2009). Almost half of general paediatri-
cians in the study stated that additional training in developmental and

behavioural paediatrics would have been beneficial in their practice.

3.3.4 | Descriptive theme 4: Limitations of existing
evidence: Common pitfalls to guide future research

Different terminology was used to describe intellectual disability
across the 25 studies, which reflects the broad use of terminology
internationally. However, a common reason for exclusion was the lack

of a clear definition of intellectual disability provided in the studies or



741

~_WILEY

NICHOLSON ET AL.

Joumal of Appted Research i ilcual Disites

(ssnunuo))

sdnou8 AJlaASS UoRIpUOD ssolde pouad

ApMs ay3 SULINP PUNO} 2J9M S)SIA 321440 dDd
9.eD 9JN2E PUE BUIINOJ Ul SIIUIHIP ON ‘HSIA
21D 9JNJE U o) S3W) 32U} US3S UM (€ = U)
%t PUB ‘9IM] US3S 3J9M (7T = U) % /T ‘@ou0
UD3S BUBM (TE = U) %LE ‘HSIA 24ED 9)NJE U 10§
dDd 41943 Aq U3S 319M (81 = U) USIP|IYD BY}
40 Jua2Jad 93.y3-A14 'sawi} unoj 03 dn udss
QUM (8 = U) %6 PUE ‘301M] LIS UM (OZ = U)

%1 ‘9IUO UD3S UM (ST = U) %0E ‘HSIA

(¥8) Py 3qi81e ue
40 .82 8y} 1oy 3|qisuodsas

JSTIEVEY]

218D PJIYD-|[2M SUINOJ B J0J UDIS dI9M (EG = U) 8T Japun aJam pue ysiueds uoRIpU0d Aq UIPJIYD
uaJpiy2 ay3 4o Juadtad 921y3-AIXIS “(dDd) Apnis aAndudsap 3|dwes Jo ysij8u3 jods oym xa]dwod Ajjeaipaw
uenisAyd ated Asewd J19y3 Aq usas usaq |euipnyi8uoy| ay3 wouy J9p|o 10 sieak g pase JLERERIVEN
PBY U3JP|IYd 3Y3 4O [e ‘Sypuow ZT snojaaid sy uj  sonisiess aanduasag ASAIng  a]duwes 9duajUaAUOD) aA13RIIUEND S[BIN %95 pajoeiixe eje@  Sjuased Jo siaAISaied Atewld a.ed yjjeay aquosaq vsn 910¢ ‘opadied
VSN sy
*Qd B INOYNM UBIp|IY> YIIm pasedwod aa ul (saq) saningesip
B YHM uap|iyd 104 JeaA 3sed ay3 ui saunpadold |eyuswdojansp
[ed1paw Jo [e2184ns pue syuawiedap Aduasiaws (orew noyum pue
03 SHSIA JO J9QUINU BY] Ul 9SEIDUI P|OJOM] Y %1°04)AA €2 Yam uaipjiyd Suowe
*S)SIA Juswiedsp Aduagiaws so1snels (SIHN) Asning Aleue ‘(3ew %8°89) (Z€1°66) 35N IIAISS pue
10/pUE ‘S}ISIA 318D U}[eaY 4 UBL} 20w pey [enuataul MaIAIRU| Y3eaH aA10adsol3al ad 1= ‘erew sieak /T 0} € pase (aq) sentiiqesia ‘spaau ‘suoiejw
aneY 03 Ajayl| e saWI} g-Z 2Jam saQ Yim ualpy! pue 2ARduLdSIQ  [BUOHEN S00Z-L66T e/u 2AIEIUEND %8'8Y) Ad ON SIeaA £T-€  UaJp|iyd uo Suinodal syualed |ejuawdolarag Yeay aquasag VSN 6002 “[e 32 39|nog
(A1oyisoday
ejeq Youeasay (€€9°T€8 = Al INOYIM
sopes YyeaHuone|ndod) ‘6T-0T ‘66£°0T = Al Yum
33es pajsnipe aupIpay ‘61-0T ‘0£9'v£L = Al Ayljiqesip [en3d3|j33ul
ajejnojes 0} pasn Jo Anoey oYM ‘6-0 ‘TY6°0T = al noym pue
SEM 91eM1Jos s,eqouely Y1M ‘6-0) S9p0d yum ajdoad ussmiaq
SVS ul ainpasoud 0 AJIsIaAIUN [e1paw ySnoay3 paynuapl SUOIIPUOD AAI
“dl Inoypm 3oy} 03 paleduiod JONWN3D ayne (dHOW) 343M Q| InoyxIm pue aled Alogejnquie
uonesijeydsoy Jo sajed 1aysiy pey sdnoss ay3 Suisn sisAjeue Ad1j0d yiesH Apmis 110402 yum (dnous a8e 4T-0T Joj uonesi|
a8e yjoq Ul ] YIM UJp|IYd ‘€00Z-666T Wol4  uoissaidal ajdninjy 1oy 213Ua) BqONUBIN e/u  uadQ ‘annejUEND poyoday JION  4T-0T Pue -0  pue dnoig ase 4-0) UaJpjiyd Ayjigesip [en3aja3u] JO Sjel duIWexa 0] epeued QTOZ “[e 19 ySojeg
‘pasuajjeyd Sureq
353y 35anbal 03 AJLIOYINe 1IdY) PaqLIOSIP SUI0S
pue s19)39] Jusijedino pue sauewIWNS 381eydSIP
40 531d02 JUas uI9g JOU ‘UOIFEIIUNWWIOD JO INO
43| Bulaq pajiodal Jauonipoeld aled yjjeay Alewld
‘wajqoad A3y e os|e sem suol3Ipuod xa|dwod (sa103s1ed3s€3SIp
UYaM uaup|iyd aSeuew o3 AljiqejieAe pue 9|3uls ojul
Wiy ‘s||s JO SuLa) Ul Ajdeded Jo e “saljiue) 583 31 J0U PIP YPIYM
40 AJixa|dwod [e1dosoydAsd pue ualj SM3IAIIUL SuopRIpUOdW}SASINWI) siapinoad aued
a3 Jo Ajxajdwod [eaipaw ayy Aq pajoedw [enpiAlpul paquosap a|dwes yijeay jo sedusuadxs
19Ny sem siy| “Wwa)sAs ayj ajenjosau pue dnoid ul [ea1dAy Ajjigesip pue suondadiad 810¢Z “le 1@
03 Ayoeded Ajiwey uipiedal suIadU0D JpIAOId SISAjeuy J1jeway|  ‘SWINJoj JSpjoyaxels |nyasoding aAIe)END papoday 10N panoday 10N (€0T) sdapinoad aied yyesHq |ejuswdojaAspolnaN ay3 Buniojdx3 eljessny ueuwn|y
sSuipuly Aoy sisAjeue ejeq uoI3||0d eIEQ A8ajens Suidwes usisap Jopuan a8y (3215 s|dwes) ajdwes 3Jeuonel/swiy uiSuo jo Jeak/sioyny
Apms Anuno)
S31pN3s papnjoul y3 wody s3uipuly pue ASojopotsiN site3ap Juedpipied site3ap Apms

SaIpn}s papndul ay} wolj ejeq

¢ 3ilavli



NICHOLSON ET AL.

WILEY— il

742

‘uonejndod

|esauas8 ay) ul %z¢ Ajuo 03 pasoddo se saued

[EIUSP 0} B|qEINGLIIE SI9M SUOISSIUPE JO %/G
‘dnoJ3 swolpuAs UMOQ a3 Ul SI9pJOSIp [ejuap 104

‘uonjejndod|essusg

3y Ul %81 03 pasoddo se uoneindod

awoupuAs umoQ ay3 ul AJipigiow Asojelidsal
3} JO %Z PaINISUOD AJUO SUOISSIUPE BUIYISY

‘uonejndod [etaua8 ay3 ul %1z 03

pasoddo se SuoiIpu0 Jej|iSuo} JIUCIYD 0} %0E

pue uonejndod [esaua8 sy} ul %tz 03 pasoddo

Se e|paul SO 0] 9|qeINgLIIL I9M SUOISSIWPE

958351P SNOIIBJUI JO %S BWOIPUAS UMO] aseqejep aWoIpUAS
*SUOISSIWPE [[€ 4O %TZT (v3al) Aniiesip umoq yum
10) pajunodde pue dnous disoudelp Jofew Jayio |en3a3)|93u| paseq Aleue pouad 9|doad SunoA pue

Aue Joj ueyy uonipuod joe.) Alojesidsal saddn -uonejndod 03 9A1323ds0.3a1 Bunlodas uaJp|iy 1oy sutepred €102 “le 1@

Ue 1o paniWpe Uuaaq pey (%5'8S) ua.p) SPJ0J3. yMIg  BIEp SANE): ejuend SBIN %5745 @Y1 Suunp uiog (S0v) ezep o SWOIPUAS UMOQ  uonesijeldsoy 9quUasaQ eljensny plesaszii4

pue sjuased Suidey SaNSS| AY) pueISIAPUN

pue ‘Aj|esauad s1ow A3ljiqesip e YIm ualp|iyd

Y3IM 19e49)U1 0} MOY INOge pue Ajigesip
ayj Inoge a|qeaspajmour| aJe sd9 1ey) Juepiodu|

‘IsnJ3 se [|om se diysiaupied

SAI1239445 UE Ul JUSWI|3 AIBSS3I3U B Se p|Iyd sy}
pue juaied ay1 Y104 1o} 10adsal palyuIP! Sudled
*3182 PaLUII-

Iwiey

pue ‘uopeslunwwod-uado faJed Jo Anunuod
‘awn SuiAey ‘uoleusioyul Jo uoisiroid ajenbape yoeoidde aled
‘218D pUE S3DIAISS PIJEUIPIO-0 PIIUEM SJUDIEd SMAIAIRIUY aAnRudIaul Asewd 1oy spaau 010z “[e 3
"away} uydJelano ue sem diysioupied, sisAjeuy oljewsy ] pue sdno.g sno4 paniodai JoN ‘aAne}END Slewad %88 s1eak 0G-T1¢ (p€) S19nBaled/sIualed  SININIGESIP YIM USIpIYD ,S19.ed/s)ussed sulwex eljensny Aepaia

S9

GesIp INOYHM
uaup|iyd 0} pasedwod

*S2UNSEaUI 91ED PAPUSBWILLIOIAI ZT JO 8 UO %0S VAMD ul dnou3 siyy Joy
MOJ3q $3]e4 Je 21ed PIPUSWIWIOIDI PIAIRIAI AMD S9p02 4-ADI 699 (@MD se sarels Aijenb sued> Azewnd
‘uoseas Aue Joj (@3) Juswiiedap 3y} 4O auOo 15e3| 6 WO} UBIPJIYD P3jjoIud ul S9dUDIBYIP
Aduagiawa ayj JISIA 03 AND-UOU paydjewun pIe2IpaIA 4O [#8ETHT = U] pue ‘a1ed Atewnd
ueyy A1 10w AUedIUSIS Os|e 1M e1ep XN %E°S PAUIUSP! YAMD 10 Ajijenb ‘pieaipajy
pue uonendod [esoua8 Y3 03 pasedwiod usym swie (XVIN) 1943 31 AMD 'TTE'TLY'T = N) sd83s 1H|iqesip
JeaA 3y Ul 13}UN0DUS JUaNedINO BUO UEY) alow PR3 dAleUY 2q 0} paJapISUOD |euoi}das 6 WOJJ EJEP SWIE 181X (@MD) Sa1[IGesIP yym YYM uaIpjiyd
Pey MD 40 uopodoud J33ei8 ApuedyiuBis y  S3sAleue [ednsnels PIEdIP3IN 8002 SI3M UBIPIIYD  -SS04D) :BAREIIUEND 3B 6'€9 s1e9A §T-T JiAeUY PIEJIPAIN §OOZ  UIPIIYD PRINsul pIedIpajn 40 Jaquinu Aypuap) VSN £T0Z “[e 39 Ualyd
'saal
INOYIM S[enplAIpul
Uey3 (QALN)
UOINPUOD [EUSP
Jlewnesuou e 1oy
3 243 03 panwpe
a8e sip 9q 03 Ajoyj1| a10w
e pasoudelp 2Je (saql) s qesip
eyep AjleaidAy Jou st |ejuswdojarap
(SQ3N) a1dures saql suikynud) aqi ssnessq pue [enjoa|ja3ul
Eel«[FUCTTNIEY Juswiedag 40 yoeoudde papnjxa (@apey%L0 (@ai) senmgesip Yim s33e3s
uey) SOALN 10) @3 aY3 0} paniwpe aq o3 Ajay soljed Sppo pue Aouasiawg paseg-sisousel| sishjeue [euonoas 21aM € Japun > 60€'GZE Y = U) [euawdojonap pajun ayy ui siasn
210w AQUEDLIUSIS JOU 2I9M SAQI UM UIP|IYD  So1sHES dARdLISSq |euoneN 6002 epajdope apy  -SSOID) :PAREIIUEND papodoy 10N PO SIedh £T-€ e3ep dAReSIUIWpY pue [en3da||R3u) a3 Jayraym aujwex3y vsn $T0Z “[e 32 1UD
s8ulpuly Aoy sishjeue ejeq uopdsjiod eleq  ASejens Suldwes usisop J19pusny a8y (2215 9|dwes) ajdwes Apms 3leuonel/swiy uisuo jo Jeak/sioyiny
Apms Japun Ayjiqesip jo adA | Anuno)
s31pn}s papnjoul ay3 wouy suipuy pue ASojopoyIdN slieap juedpled site3ap Apms

(PenUUOD)  Z 374VL



743

~_WILEY

NICHOLSON ET AL.

Joumal of Appted Research i ilcual Disites

(sanunuo))

“Ql YHm 3sou Joy JaySly
yonw a1am A1agins Aduagiawiauou Jo sajel Ing
‘QI INOYHM PUE YHM 350U} USIMIB JUSIBHIP

Ayjigesip [enyoaj@ul
ym ajdoad Aq aied
Juanjed-papiwpe

Apuesyiusis Jou a19m suol! pe [ed18ins (3|dwes |endsoy oujeiydAsd
Aduagiawsa Jo sajed ‘o3e siy3 Iy ‘al yum ajdoad sisAjeue 9|dwes 8T Jopun 40 %/9°0 Sie9A LT-TT -uou ‘@3noe
B8unoA pue uaJpj|iyd 1o} |30} 3Y3 Jo uoipiodold Sp10d9y 9A1123ds0.3a4 87T Japun pase sjdwes ‘9|dwes Jo %/Z°0 SIedh ¢ 10y asn Jo suseped
J3][BWS B P3INJIISUOD SUOISSIWPE Aduasiawg sasAleue [edn3sielS aA1eSIUIWPY e/u :9AIeIUEND  Joj pajiodal JoN  J10j papiodal ereq -0) 95eqe3ep Yyo1easal 4o Ajliqesip [en3oa)|23u] - pue Adusnbaly aqudsaq puejiSug 4TOZ “[e 39 JaA0|D
‘suoijesijeydsoy Jo ysu
pasealoul ue ypm pajerdosse osle sem dd ‘ad
IN0Y}IM 350y} 0 patedwiod sieak G 351y Yy Ul
SHSIA 3 Ul 35e2.0U1 JYB1IS € Pey 4 YHM uIpiiyd
*sdnoJ3 Jay3o ayj ul SYSIA G0 03 patedwod
1eak uad Q3 ay) 03 JISIA T JO uesw e pey
22 pue aQ Yam UaIp|Iyd ‘341] 0 1A g au Ul
91| JO Jedh
Yl pue pug ay3 ul sdnoug 1ayjo 03 pasedwod
SHSIA 3 J0 "ou Jeald pey DD pue g UJpIYd
“uepIsAyd JISIA 03 Aj23I| aJow sawi}
ST 249M aQ Ym uaJp|iyd "33 4o ag ou yim
95043 Uey) J1ea.8 INg (QQ INOYIIM) SUOHIPUOD
21UOIYD YIIM UIP|IYD 0 JEJIWIS SEM S)ISIA 2661
suepIsAyd Jo siaquinu ‘a41| Jo JeaA Yyl sy1 Ag Jaquiadaq asn aJeayyesy u g
*(DD) suonpuod aleN 1STE-066T (@@ noyum 30 3[04 3Y3 AUIWIZIRP
21U0JYD J0 AB[9P OU UYIM 350U} 03 paJedwiod %C'15:aa J9qUIanON 0LES = N/Ad Yyam 03 pue (Q)
31| JO JeaA 35414 BY3 Ul SYSIA suenisAyd a1ow uolssaidal pue Sploday INOYIAN/3leN 15T Usamiaq Z¥2T = N) Sp4odal wiep Aeap [ejuswdojansp 2002
pey Aejap [eauswdojoAap paje|os] UM uaIp|iyD  So1sneIs aAndudsaq sAnensiuIwpy e/u SAEIUEND  %E'€9 :AA YUM uioq uaJ| 1e2IP3IA 91815 UOISUIYSEA AejaQ [eauswdofPAsg o ddusjeAaud ysijgels3 “le 32 Jayse|len
“([9ze = ul “Buiureny
%8Y) SoUjelpaed [einoiAeyaq/|ejuawdolaAsp esiq 119} 4O s9dUaLIadXD
ul Sulues) [euoijippe pasn aAey pjnod Aayy leanolAeyag suepLijeipaed
19ua8 Jo uoiodoud 981e) 7 so13siIelS LAlRdLdSSQ Asming anisoding aAeIUeND Slewaq %5/ panoday 10N (589) suenLeipaed 3 [euawdojarsg auwileq 600Z “|e 32 paal4
959U} Jo swiajqo.d [eusw pue [eanolreyaq
33 Ul P23S2IaIUI JOU 2IOM puE S} dAY swajqoud
J0U pIp ASY3 JBY) SBM SdD JIaY) JO dduaLIRdXS |ea130joyoAsd
Sjue ed 2y "sdn-329yd yijeay [ejuaw pue J1o/pue [einoireyaq
[e42Ua8 10J dO 412} PAYISIA AlienSal piyd auo pigiowod aney
AJuQ "swia|qoad d17ewos ajduiis Jo JusuIeal} oym (@) sanjigestp
U3 103 O Y3 pasn Ajptewnid pue ‘pyd Sy} [en3o3|e3ul
U3IM JUSWISA|OAUI pUE 92U332dW0d 549 aY3 Yam uaipjiyd jo
J0 suoneydadxa mo| pey sjuedidipied sy “asn Sd9 wody dn mojjoy
|enoe pue sdiysuoijejas ‘suoine}dadxa :sishjeue UOIIESUIPUOD X3} 40 sduaLadXD 110Z e
93 WOl PagIaua $92UILIAAXD JO SI9ISN|D 93y DIJEWDISAS pUE SIJON SMaIAIRIU| anisoding anejend papoday JoN payoday 10N (6) S19nI89.ED /S)UDIEY AJjiqesip |en3oaj@u] Sjuased aujwex3 wraypaly
sishjeue ejeq uod3||0d eleq A8ajens Sujidwes usisop Japuan a8y (3215 3|dwes) ajdwes Apmys 3Jeuonel/suwny Jeak/sioyny
Apms Japun Ayjiqesip 4o adAL
S$31pN}s papnjoul 8y} wouy sduipuly pue ASojopoyrsin s|te3ap juedpnied sjie3ap Apms

¢ 3lavil



NICHOLSON ET AL.

WILEY— il

744

esip
UM ua1pjIyd Aq uonesijin Juawyiedap
AdusSiaws ym a3e[a.1102 Aj[ed13siie)s Jou
Ip AJjiqesip jo a8e pasousSelp pue }3suo ay}
pue ‘suoinsul asejjam Ayljigesip ey
1Y U3 JayIayMm

0 salj!

UMO U3 Y}M papisal

“1apuas ‘a8e s,p|iyd ay3 Suipnpoul ‘sio0joe)
19430 3y "SIDIAIDS ADUDBIBWS JO U
0} paje|al Ajlealisiiels sem [aA3] A

esi|n

qesiq,
(%t £) S24nzias Asdajida pue ‘(%1,/) Aanful

‘(%8'5T) uled |eulwopqe ‘(%g g) swoydwiAs
Asojeaidsal (9% 1€) 19A3) 1M Sal3l|IgesIp

UYHM uaJp|iyd Aq asn a.1ed AduaSiawa Joy
SUOSEaJ UOWWIO JSOW 3| "3 Pasiiin pey %T0E

‘spsanbay Sujuajealyy oy

UO 393}431 JOU PIp PUE SDIAPE pUE Sulj|SSUNOD

se pasuo8ajed | yum ajdoad Aq spew sysanbau

10 %09 Uey) aiow pajiejus [aA3] Aouagin

40 uonnquIsip JuaIaYIp 3y “uone|ndod

|e4sua8 sy 03 Sunjejau sysanbas ueyy Juadin ss9|
se pajes aJom | yym ajdoad o3 Suijejas sysanbay

*A[4ap|e pue siouiw

53] pue dnoJg Q| 9y} Ul Sa[ew 2I0W YIM

pasayip aled o sinoy Jo-Jno pajsanbal oym

uonejndod |esauag ay3 pue Q| Yum sjdoad jo

uonnquisip a8e pue xas ay] ‘uoijendod |esauad

3y} Ul %4'8T UMM patedwod aied 49 sinoy
-J0-1n0 pajsanbai | yum sjdoad ay3 Jo %6°0E

*suonez|

ejidsoy jusnedul SOV Jo Aduanbaly ayy

UO 11040 [03U0D Sy} W0y JaIp Ajjuedyiusis

30U pIp H0OY03 Ajuo-gSy 3y "9dA} aduensul

pue “4eak ypig ‘AJdIuy3a /ades Xas 10y

Buljjonuod Jaye suonezielidsoy Jusnedur SOV

juanbaly a1ow Ajjuedyiusis pey 1oyod | +

SV pue 110403 Ajuo gj S43 ut senpiaipul jely
pajedipul suonezijeydsoy Juaiiedul SOV JO JaquinN

“S)SIA

@3 SOV 40 A2uanbaiy 3y} UO 1I0YOD [013U0d

3y Wouy Jayy1p ApUesyIusis 10U pip SHOYod

@l + asy pue Ajuo-Qsy 3y 'suoRIpuod

SOV 40} JISIA 03 Juanbauy asow Apuedyiusis pey

Joyod Ajuo-| 3y} ul s|enpiAlpul ‘9dA} aoueinsul
pue “Jeak ypig ‘Ajd1uyia/ades 4oy Suljjo3uod

*dnoJS 043U0D Y3 UeY} SHISIA 3 2Jow saul Z°T
pey dnous Ajuo-| 3y} ul S|enpIAIpu| SIesA /T
~ZT 98e Suunp YISIA Q3 SUO 15e3| 1e dARY 0}
dnou3 |043u0d 3y} uey) Ajy1| a1ow Ajjuediyiusi

uolssa.dal

‘sonsiyeys

[enuaJaul
pue aAndudsag

uoissaidal pue
soisnels aadudsaqg

WaIsAS
uonesnsi3ay
Anjgesig 3|dwes ajoym
|euoneN uemie| aAnEjUEND 4oy papiodal oN

Asning

9|dwes

3joym Joy

Apnis paseq SleW %S5 ¥S
-ejep aupnol |euoi}das ‘a|duwes 4T-0

[BUOI}235-5501) B/U  -SSOID :dAEIRUEND  J0) pariodal JON
sisAjeue
spioday aAadsoa.
aAnensiuIwpy e/u :aAneuEND

Aleue

alew %g'€9 -z 98k :pooy

8T Japun

si1eah 6T-0

‘SIeaA

L1-T1 3e
:92U3253|0pY
‘s1eak QT

(0vg) s1an18a1ed/sjualed sanljiqesig

(0£) e3ep dunnoy papiodau eep Ajuo q|

(s3inpe Buipnjoul)
Ao a1 ‘8¥TT = N)

uonejndod
0} uosiiedwod yum
papiodal ejep Ajuo-q|

uonendod

asn jo Aduanbaly
pue ua.p|iyd pajqesip
Ags: Juswyedsp
Aduagiaws ‘Suipdaye

10308} 3L uemie]  600Z “le 12 NSH

Adua8in Jo [ans| pue
uonejndod |esauald
ay3 03 pasedwod
a.ed Jauonnoesd
|esaua8 sunoy
-J0-1N0 %335 03 AJ3;

210w a19m Ajljigesip
[en329)j23ul Yyum SpuepayidaN £L10C

ajdoad J1 sujuLIEp 0 Ayl “le 39 ssxpuANH

s|0J3u0d
pue ‘asy inoyym ai
“Ajliqesip [en3da|P3ut
Yynm asy ‘Angesip
[EN3D3)|23Ul 3noyIM
(asv) 4epiosip
wnudads wsine
uaJpjiyo Suowe
SUOISSIWPE DAI}ISUDS

aJed Alojejnque

Jo Aduanbauy asedwo) VSN 96T0Z “|e 32 pueH

JapJosip wnudads
wsine Jo/pue
ANlIqesIp [en3da|j33ul
UHM S[enpiAlpul 10}
32udds3jope Suunp

a1am dnoug Ajuo-Q| ay3 ul s|enplalpul uolssa8al pue Sp10day 9AI123ds0la4 03 uostedwod yyum asn juswiedsp
‘A31D1Uy39 /90E1 pUB SWODU] J0) SUIJOU0D JaYY  SOIShe)s aARdLOSIg aneNSIUIWPY e/u 2AIEIRUEND 9[BW %6'99 s1eak /T-2T payodau eyep Ajuo-Q| Aduagiewsa aqudsaq VSN B6T0Z e 3@ pueHq
sisAjeue ezeq uoposjod ejeq  ASejens Sujdwes usissp Jspusn a8y Apms 3Jeuonel/swiy uiduo jo Jeak/sioyiny
Apms Japun Ayjiqesip jo adA ) Anunoy
S31pN3Is papnjaul ay3 wo.y ssupuly pue A3ojopotsiN slte3ap juedpiied site3ap Apms
(penupuo3) z 3714V1



745

NICHOLSON ET AL.

~_WILEY

Joumal of Appted Research i ilcual Disites

(sanunuo))

uoljep.elal [ejusw 1o sailjigesip |eaisAyd
PBY OYM U3IPJIYD YIIM S3I[ILUE) UBY) SSIOM
uoIpuod s p|iyd 119y} SulpJedas suoisanb

J19y3 Jamsue 03 Ajljige s,uepisAyd aied Aewd
19U} Pajes WISINE U3IM PIYD & UM Saljies

[BJIN3U UBY} 3SIOM

pasues sanijiqesip [eyuswdojansp aSeuew 03

suoneanifenb Jiay} pue sudIpaW dAleUId)je pue

Asequawa|dwod 3noge a3pajmous| suenisAyd

“uonuaAa.d 1oj 3oueping pue uoljew.oul pue
puod S,p|Iyd 3y} Inoge suolsanb Jamsue

40 30edwi ay3 Jo Suipuejsiapun ‘syuated Jsyjo
Yum yonoy ul ways 3nd o3 Ajjiqe sueidisAyd

“123U3D [B2IPAN
1915320y

40 Ajis1aAlun
‘lepdsoH

8]
oues|jo9

s,ual|

“19)U3)) SIINIDS
|ejuawdojarsg

qesip

24ed Azewnd ayj 10) s3unel 3samo| ayy Y211y |e3uswdojaAap ym
Pey sjualed "USJP|IYD JO SPIdU 3Y3 03 AJIAISUDS sansnels EIELEERVES u.p|IyP 40 saljiwey
119y} Uo pue a.ed Jo s3oadse mau yym dn daay |erpuaJayu| 9AI9224 Ajjua.ind 4oy aJed Asewnd jo
0} Ajijiqe 13y} uo 3says1y suenisAyd pajes sajjiwe pue aAndudsaq Aaning oym sjuaneq ejuend Jlewaq %88  SIeak 4'9 Uealy (9€) s1anI8aled/S)uUdlEy |ejuswidojpAag  SedUBLadXa BUIRNO O VSN 9002 “[e 32 exdi]
(asv)
JapJosip wnupoads
*sajiwey JueISIuWI 10 SIaLIEq wsnne pue (ql)
2.ed Yyjeay Sunesniw uj Jo3oey Juepiodu Ayjigesip [enyoaj@ul
Ue sem 98eJ9A0D 9DUBINSUI ‘DI0ULIBYHNS YUMm usIpjiyd
“Ajiwey yum awn ysnous suipuads 104 ‘@duensul yyjeay
j0u suepisAyd Hodas pue a.ed Jo 32.nos [ensn pue swoy [ea1paw e
>0€] 03 A23]| S& 9DIM] UBY) S10W S19M SdI|iule) yyesH spjoyasnoy (syuesSiwu 0} 559208 pue SNJejs
JuesSIwIWI Wwouy g 199)9S pue Qsy Yum 1 s,uaIpiyD Jo aAnejuasaidal -Uo TTHSG = N/SIuesSiwwi JuesSILIW UMY
URJP|IY ‘SajIWey JUBISIULII-UOU YIM paledwod 2135150| PaIYSISAA  ASAINS [EUOHEN £00T AlleuoneN annejuend alew %0/-59 sieak /T-€ €T = N) SloAISaied/sjualeqd Aejaq |eyuswdojanaq  diysuonejas ayy aJojdx3g vsn 2102 “le@ ur
*diysiaupied
Ajlwey [nyBuluesw p|ing pue swoisnd pue
SON[eA Ajiley SPIEMO) AJIARISUSS S1elISsuowap
‘SUI22U0D [EJUBJed 0] UAISI| OYM SUBIDIUID dARY
0} Aj23]1] SS3] 2J9M SUOIESI|IIN T S10W JO € pey (owoy [eaipaus
oYM @@ YIM UIPJIYD "924N0S 1. y3[eay [ensn SpaaN aled (@a) “9'1) aJe3 Arewnd
0} 9208 JJodau 03 A|23l| SS9] 949M Suoljesi|izn y3jeaH [enads sployasnoy (soL03a1e2 Aejop |ejuswdojersp ajeudoudde 03 ssadoe
@3 940W IO € YNM UBIP|IYD ‘Uonesiiin a3 UOIS591894 Yam uaIpiyd SAneUSsaIdal N@3 ssony) 10 uoijepielal pue asn g3 usamiaq
042z Suiodal @@ YIM Ua.p|Iyd Yyum pasedwiod  d1siSo| jeLeAliNN O ASAINS [euoneN AlleuoneN ejuend Slew %69-79 siedk /T-0  (8ET ‘GT) SIoAISaied/suated  [eluaul/awolpuAs umog  diysuoiiejau ayy aojdx3 vsn $10Z “[e 39 ur
“dnoi8
2UI0DUI 1SOMO| Y} WO} SISAISDIED JO UAIP|IYD
2} UBY) U330 asow SafI|Idey Juanedino
pasn @l yum uaupjiyd Jo dnous ay3 1ey) moys
s)nsau ay | "sdno.s [euorednddo Jayjo wouy
S12A1821€3 JO UBIP|IYD U} UBY) S}ISIA Juaedino UoISSa181 g6z =U asn aseoyyjeay
auow Apuednyiusis spew ‘sjeuoissajold ‘sonsiers ST-1T Bupuan|ul si039e)
[E21P3W SE PIXIOM OUM SISAISIeD lenuasajul (aydwes {06 =UQT-9 (06€T) pue asn aeayjjeay
asoy3 ApejnonJed ‘siaA18aled Jo ualp|iyd ay pue aAndudsaq Asming anisoding aAIRIIUENY  [301) BleW %Z'T9 ‘J8T = U G-T SaJ3uad Aep ul Q| Yyam sjdoad Ajjiqesip [en3o3||93u| 4o sutened aqudsaq uemie| £00Z “le32 un
sSuipuly Aoy sisjeue ejeq uopdsjiod eleq  ASejens Suidwes usisop J19puany a8y (2215 a|dwes) ajdwes Apms aleuonel/swiy uisuo jo Jeak/sioyany
Apms J3pun Ayjiqesip jo adA] Anuno)
S3IpN3s papnjoul a3 wody s3uipuly pue ASojopotsiN slte3ap Juedpiied site3ap Apms
(Ponupuol)  z 3714VL



NICHOLSON ET AL.

WILEY— il

746

||eJ9A0 pasealdap
15 YSnoyj|e ‘aUo pey JaA3U pey oym asoy) ul

paseaunu; Ajlen)oe Inq 199)ap Jelp.ed e pey pey
OYM 3SOU} Ul Pasea.dap ||13S SIIIAISS 4O 129)9p
JejpJed e Jo 22uasald ay) 0] SuIpI0dde pauilens
SEM UOIESI|IIN DIAIIS Y3[eay USUM 00T
uls3ySiu 9°7 03 £66T Ul G Ajorewixoidde wouy

3WOIpUAS
umoQ ypm uaipjiyd
Ul 9sn 921AI9S Yyjeay

Suisea.nap [ejidsoy ul s3ySiu a5esane ayy Yyum pue suonIpuod
$00Z Ul UoNONPal 1591ea8 Y3 YHM pajerdosse sasAleue |ed1paw papodal
SeM Su u0d Asojesidsal Joj uonesijeyidsoH uolssa.8as pue SASAINS [eUOI}DDS jua.ed Jo sousjensid 110Z “le 1@
00T Ul Pasea.dap SISIA 4O JO d1ed 3yl sansnels aandiosaq shaning -S50.0 :DAIEIUEND Solew GTT  SJedh £'TT :uedly (9% T) saljiwe)/juased aWOIPUAS uMoOQ ay) asedwod o) eljensny sewoy |
‘lendsoy MSN
e u 5aQ3 oy
pue Dadv au3 ul
S9P02 SISOUSH
ysnouyy
Q| Suiney se
paynuapl usaq
aney oym asoyy
Pue (y/9€/ = u) Ajliqestp [en3o3)j3ut
*S9IAISS AY|IgesIp MSN U1 yum ajdoad
|POAI22a. JOU 9ABY OYM 30U} Uey [eyidsoy $921AI9S AjIqe: 104 e3Ep AjljEjIow
0} suoIssiwpe pue suonejuasald g3 Jamay [SEINCREY] pue (@3) Juswedap
‘98eJaAe UO ‘DABY SIIAIDS AYI[IGESIP PaAISdDS J9A3 aney (9ydwes gT Jopun Aduagiswa
J9A3 DAY OYM 950U} 3By} pajedipul s}nsay oym | yim 1o} papiodau jou) asn ay} 03 suonejuasaid
*saduepuane g3 (9°SZ) L6T9 Pey Spjo Jeak 4T Ajuo @3 :spioday ajdoad Jo spiodal Juawedap Aduagiawa ‘suoissiwpe LT0Z “le 19
-G "saduepuanie a3 (%£'8) STTZ PeY SP|o Jeak -0  so1Isnels aAndudsaq aAenSIUIWPY 340 agexul| exeq aniReIIUEND 9w %09-£S ST Japun 10 E1EP SARHSIUILPY Ayjigesip [en3oajau] le3idsoy auiwex3 ellensny punwuadday
‘sysijerdads
A3ojowieyiydo 03 syisIA pue sasouselp
1303 ‘s30B [BJIPaW JO JSqWINU [e10) ‘(sasoudelp a|dninw
Bwes ay3 JoysyisiA ajdinw) swajqoud [edpaw Suinedas
popJ0d3. 30} low Ajjuedyiusis pey dnos uaJpjiyd pooypjiyd
Aeja@g ay3 ul uaup|iyd ‘Ajjeuonippy ‘dnoid Aejeq awos ypm ‘Aejop | PAAISSCO 2Je
-UON 33 Ul uaJp|iyd uey} sdn-32ayd Jomay pey |eyuswdojanap Aejop yum ajdoad
dnoug Ae[a@ ay3 Ul uaJp|Iyo Jeyy Suiedipuipualy 10 YN 10§ sanedsip yyeay
B sem aJay} ‘sdn-y2ayd Jauoijipoeld Jo sisouselp auo Jayjaym alo|dxa 03
|eJ2Ua8 BUNNOJ JO SWLISY U] 140D AbWilig 1se9] 38 papnpoul SUOI}IPUOD DANISUDS
*sdnoJg 2y} U9IMIaQ PUNO SIIUAIHIP Aloysy [eaipaw a.ed Alojejnquie
ou aJam a1y} ‘Asdaids 1oy suonezieyidsoy A19y3 J1 pakejsp 10} SYSIA Juswiedap
pue s: @3 aJow Suiney SA[BP YIIM uaJp[Iyd Se palyisse|d Aduasiawa 6002
Uey} JaYIO :SUOIIPUOD 2AI3ISUBS 21pd Alojpjnguy SYAONY  ejep Suljjig [ed1pain auam uaIp|iyd anizeIIUEND JJBIN %E g1 98e 03 dn (£OT) e3ep 8uljjiq [e21P3IA shejaQ |ejuswdojpaag  Aduanbauy ayy sulwex3 epeue)  “|e 39 uaysydeN
sSuipuly Aoy sisjeue ejeq uod3||0d eleq A8ajens Suiidwes usisop Japuan a8y (3215 3|dwes) ajdwes Apmys 3Jeuonel /sy uiduo jo Jeak/sioyiny
Apms J19pun Ayjiqesip jo adA| Anuno)
S3lpn3s papnjau; ay3 wo.y ssuipuly pue A3ojopotpsiN slie3ap juedpipied site3ap Apms
(penupuod) z 314Vl



747

~_WILEY

NICHOLSON ET AL.

Joumal of Appted Research i ilcual Disites

'$921N0S3J AjUNWWIod
yum poddns pue ‘dn-mo||o4 ‘UoIFeuIpIood
‘5o

) JO SPIBU :SISSIAUNEIA “PIYD

3} 40 SpasdU aJed [eapaw By} SuneaW SYIBUINS
*3UOU ey %0 ‘BWOS pey %9 Doy
[e21paW € 4O s}oadse JSou ey %9T “PIAIRII
2180 yyjeay Atewnid ayy Yypm paysies %Te

*siapinoad

3o Jed ay3 uo ded a8pamouwy ajqissod

e Suesipul ‘1aya1d pjnom Asyj se spasu
pa3e[a.-SX4 IN0ge 9|qeaspa|mou| Se Jou sem
dDd S.PIIY2 41943 183 pajedipul sIaAISaled Jo
%01 AHE3N 'SS902€ 218D U3[eay UM SaSU3)|eyd
191e3.8 pajiodal sswodul Ajiwe) Jamo|

Y}IM 30U} pue uaJp|1yd J98UNoA Jo SIaAISaIeD)

(%€9)
9p J19Y} payoadsal

2 783 Suipesal suol!

PUE (%T8) PIIY2 38U} 10} SUOISDAP U} Wiy}
PAAJOAUL {(%GG) PUBISIApUN P|NOD JSAIS31ED

ay3 1y Aem e ui sSi

dDd J19Y3 18y} 1odal sIaAISaIed pey ualp|iyd
40 Ajofew oy "spaau pajejai-SxX4 112y} Jo
3|qeaspa|mouw| (%zz) A1eA 10 (%0t) Ieymawos

3 paure|dxs sAem|e

SBM dDd S,PIIY2 112Y3 3eyy 1odal JaniSaled e
PeY (%Z9) USJPIIY2 ISOIN “Japinoid 4o adA} Jayjo
WS Pey 98 PUe Isiuiajul Ue pey %/ ‘ddd
1243 se uenisAyd Ajiwey e pey %8¢ ‘ddd 41943

se uenLelpaed e pey (%8t) USIPIIYD 4O Jjey 150wy

s3uipuly Aoy

u

sansnels aAndidssg

sosAjeue
594394 pue

safsiels aARdLsaq

sisjeue ejeq

Asning

Asming

uond3||03 eleq

'SX4 uim
pey oym saljiwey

40 Ansi3a1 AsAung

A8ajens Sujdwes

sASAINS [euoi}das
-S040 :9AIEIIUEND

sAaAINs [euoi}das
-SS0.0 :DAIjEIUEND

usisop
Apms

sieaA 09 pue
dlewad %88 1€ U9aMIdq %S5/

%L'ST

119p|o pue Gz

SleN %E'8T C-8T

%E8 X di3elq %C'8C LT-CT
‘Slewdy %06  %8'LTTT 4PUN

Japuan a8y

(czT) salwey/jualed

(965) saljiwey/jualed

[eyuswdojoAspolnaN

SWOIPUAS X 3|1Sel

3|dwes) ajdwes

qesip
[euswidojaAspoInau
Ym uaIpjiyd

10} a1e2 Arewnd

ul aJed pauad

sanjiqesip Ajiutey Jo sauaLIadXd

awoJpuAs X a|18ey

SDIAIBS BUED Y[eay
4o Ajijenb pue ssadoe

Apmys 3Jeuonel/suny
4apun Ajjiqesip jo adA|

sol|iwey aJojdx3

jua.ed sulwex3

vsn

vsn

wsuo jo
Anuno)

ST0T “[e32
Jaqgie4-yaollez

610C “le3R
13]23YM

Jeak/sioyny

sa|pn}s papnjaul ay} wouy ssuipuly pue ASojopoyIai

slie}ap juedidrpied

(panunuo))

site3ap Apmig

¢ 3lavil



7 | WILEY_ LD

NICHOLSON ET AL.

that children with intellectual disability were placed in a larger cate-
gory of children with special healthcare needs or medical complexity.
These were excluded unless there were specific data reported for chil-
dren with intellectual disability or detailed evidence that intellectual
disability was prevalent in the samples. One study included children
with Down syndrome only and another included children with Fragile
X syndrome only. A variety of terminology was used to describe the
disabilities, including intellectual disability, developmental delays,
intellectual and developmental disabilities, learning disabilities, and
neurodevelopmental disabilities; with one study describing children
with multisystem conditions including developmental disabilities but
who did not fit into a single disease category. Given the greater preva-
lence of males within disability populations, there were mostly males
reported in the intellectual disability populations sampled in the
included studies. For parent studies, female caregivers (mostly
mothers) were the most common participants. Health professionals
who provided data were typically GPs and general paediatricians.

Three studies did not report the age of the participants, however,
in two of these studies the healthcare providers were the participant
group and so it was not explicitly relevant to the research question
(Altman et al., 2018; Freed et al., 2009). The remaining study was a
parent sample (Fredheim et al., 2011). Two studies with parent sam-
ples provided an age range of between 31-50 and 31-60 (Fereday
et al., 2010; Zajicek-Farber et al., 2015). If the study reported a large
sample of children and adults, the data pertaining to the paediatric
samples was extracted in these cases. There was some variance in
how paediatric samples were defined across studies with ages ranging
from under 16 to up to 19 years of age and survey studies often
reported a Mean age for the samples. In one study, results for children
aged under three were not reported because a diagnosis of intellec-
tual disability is less common in this age group (Chi et al., 2014). A
common reason for exclusion (n = 18) was reporting adult samples
with children included or unable to extract data pertaining to children
only. Further details on the participant samples can be found in
Table 2.

34 |
level

Analytical theme: Inequity at the systems-

The descriptive themes outlined each focus on different elements and
actors within the unscheduled health system and indicate a larger
theme of inequity at many levels within the system of unscheduled
healthcare. Each element interacts with others in the system such that
improvements in one sector may influence and lead to changes and
improvements in another. Parents and families identified areas where
difficulties often arose such as a lack of coordinated care and little
opportunity for their primary care provider to link them in with other
services and supports. On balance, primary care providers and paedia-
tricians reported their training in this area was often not sufficient and
do not think they have adequate capacity to provide needed supports
to parents. GPs also recognised the need for coordinated care

between their practice and hospitals and spoke of a need to be

furnished with follow up letters from hospitals regarding, for instance,
ED visits. Such coordination may be facilitated by improved coding
and synchronisation across administrative systems which often fail to
adequately identify children with intellectual disability and creates
challenges in monitoring health use and outcomes. Understanding and
outlining trends in healthcare utilisation by this population is valuable
for monitoring quality of healthcare, however, addressing observed
inequities will require approaches that recognise issues within the

health system that give rise these inequities.

4 | DISCUSSION

The current scoping review identified 25 papers that explored issues
relating to unscheduled healthcare for children with intellectual dis-
ability. Seventeen papers utilised administrative databases or national
surveys to assess utilisation of unscheduled healthcare services often
relative to the general population and/or other disability groups. Eight
studies examined parent and healthcare provider's views and experi-
ences regarding children with intellectual disability. One of the mar-
ked gaps in the literature was the dearth of research around eliciting
children, parents' and families' unscheduled healthcare needs and of
the experiences of children with intellectual disability and their par-
ents utilising unscheduled healthcare. Six studies in the current review
considered parents' experiences and needs regarding unscheduled
health care and the research that emerged from the search strategy
largely focused on scheduled healthcare services or specific disability
support services and thus, were excluded from the review.

The important role that primary care plays in the lives of families
of children with intellectual disability has received little focus in the
literature and is an important area for further study. Parents view the
GP as a gatekeeper to not only secondary healthcare services but to
further supports in their communities, (Fereday et al., 2010), however,
GPs do not feel they have adequate capacity or training to provide
such support (Altman et al., 2018; Freed et al., 2009). Partnership
between parents of children with intellectual disability and healthcare
professionals is critical to facilitate shared decision making to reduce
parental reliance (Mimmo et al., 2019). Families of children with intel-
lectual disability face unique and additional challenges and are at
greater risk of poor physical and mental health due to social disadvan-
tage (Emerson, 2015). Additionally, more vulnerable families, such as
lower SES and migrant families, may require greater support to allevi-
ate the additional challenges they face.

The review exclusion process emphasised key limitations in the
existing literature, which provide a useful direction for future studies
to address. Several papers were excluded from the current review
because it was not possible to clearly identify a group of children with
intellectual disability as it was common for data pertaining to children
with intellectual disability to be included within a larger group of chil-
dren with special health care needs or chronic illnesses. Therefore,
while children with intellectual disability were likely included in the
study, it was not possible to identify data related only to this group.
This finding is reflective of similar research on the hospital experiences
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of parents of children with intellectual disability where the
categorisations of intellectual disability within larger special healthcare
need groups limited the literature available for review (Mimmo
et al., 2018). This issue points to a broader debate around the dediffer-
entiation of people with intellectual disability within the wider disability
community and the need to balance the specific health needs of this
population while avoiding labelling and stigma that may arise as a result
(Clegg & Bigby, 2017). Additionally, the amalgamation of data per-
taining to child and adult populations with intellectual disability was
another significant challenge and reason for exclusion in the review.
The lack of appropriate data presents a considerable challenge for the
organisation of paediatric services for children with intellectual disabil-
ity as the needs of young adults, including those transitioning to adult
services, can be different to children and their families.

Reducing health inequities evident across health systems requires
adequate data about the healthcare utilisation of people with intellec-
tual disability and critically, capturing their experiences of healthcare
(Emerson & Hatton, 2013). Administrative datasets were widely used
to describe healthcare utilisation and/or disparities for this population
compared to the general population. Administrative records can be
enormously valuable tools for health research as they are cost-
effective and less demanding (Huetmekers et al., 2017), however,
there are inherent limitations and biases to using such data for
research purposes (Emerson & Hatton, 2013). Misclassification, poor
coding, and a lack of disclosure by people with intellectual disability
and their families are some of the challenges of this approach. Identi-
fying children with intellectual disability based on diagnosis may elimi-
nate children who have not yet received a diagnosis or if medical
professionals do not deem it relevant to treatment (Nachshen
et al., 2009). Children with mild or moderate intellectual disability that
is not associated with a known cause of intellectual disability are also
less likely to be identified in hospital data (Bourke et al., 2018). More-
over, data linkage with disability service data precludes children who
are not in receipt of such services and severity of intellectual disability
are rarely noted (Emerson, 2011). While some health inequities for
children with intellectual disability are unavoidable (Ouellette-
Kuntz, 2005), describing and understanding healthcare use is a key
part of quality and safety and will assist with establishing when certain
inequities are unjust and avoidable.

Given the findings of this review regarding the parents' percep-
tions of the supportive role of GPs, research that examines the train-
ing needs of GPs and how they can be facilitated to support this
population and their families would be beneficial, with further focus
on the experiences of low SES and migrant groups. Quality healthcare
for people with intellectual disability relies on appropriate adjustments
(Heslop et al., 2014) and research initiatives and funding bodies need
to focus research exclusively on this population to highlight, for exam-
ple, adjustments that need to be made in primary care settings and
how they can be implemented, in order for meaningful improvement
in the quality and equity of healthcare for children. To truly address
the inequities for children with intellectual disability and optimise
health care, researchers need to also focus on improving health

records for this population and capturing their specific healthcare
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experiences through participatory methodologies with children with
intellectual disability.

5 | LIMITATIONS

The exclusion criteria employed in the current review may have lim-
ited the breadth of studies available and resulted in studies that
included children with intellectual disability being excluded from the
review. However, these criteria were necessary in order to isolate evi-
dence pertaining to intellectual disability only. On balance, some
papers clearly focused on children with intellectual disability, how-
ever, it is possible that there were also children with physical disabil-
ities only in the sample. As discussed above, a number studies were
excluded because the cohort under study was referring to people with
intellectual disability and not exclusively children with intellectual dis-
ability or a further subset were excluded because the focus was chil-
dren with special health care needs and may have included, but did
not provide specific data related to intellectual disability. Moreover,
the large number of studies that used administrative data are inher-
ently limited given the issues around disclosure of intellectual disabil-

ity and poor coding in this area.

6 | CONCLUSION

The present scoping review sought to collate the current literature
regarding unscheduled healthcare for children with intellectual disability
and subsequently, identify gaps for future research. Improved public
health outcomes rely on strong systems of first-contact unscheduled
healthcare, which is delivered in a timely and appropriate manner
(Lennox et al., 2015). Such health services are critical for families and chil-
dren with intellectual disability and there is a need to build on the
research that has identified and described disparities, by examining modi-
fiable factors that result in health disparities and recognising the multifac-
eted needs of these children and their families.
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