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Abstract

Background

Many people with chronic conditions have complex health needs often due to multiple
chronic conditions, psychiatric comorbidities, psychosocial issues, or a combination of
these factors. They are at high risk of frequent use of healthcare services. To offer these
patients interventions adapted to their needs, it is crucial to be able to identify them early.

Objective

The aim of this study was to find all existing screening tools that identify patients with com-
plex health needs at risk of frequent use of healthcare services, and to highlight their princi-
pal characteristics. Our purpose was to find a short, valid screening tool to identify adult
patients of all ages.

Methods

A scoping review was performed on articles published between 1985 and July 2016,
retrieved through a comprehensive search of the Scopus and CINAHL databases, following
the methodological framework developed by Arksey and O’Malley (2005), and completed by
Levac et al. (2010).

Results

Of the 3,818 articles identified, 30 were included, presenting 14 different screening tools.
Seven tools were self-reported. Five targeted adult patients, and nine geriatric patients. Two
tools were designed for specific populations. Four can be completed in 15 minutes or less.
Most screening tools target elderly persons. The INTERMED self-assessment (IM-SA) tar-
gets adults of all ages and can be completed in less than 15 minutes.
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Conclusion

Future research could evaluate its usefulness as a screening tool for identifying patients
with complex needs at risk of becoming high users of healthcare services.

Introduction

A number of people with chronic conditions require more services due to characteristics that
increase their vulnerability, such as multiple chronic conditions, psychiatric comorbidities,
psychosocial issues, or a combination of these factors.[1] They have to consult multiple health-
care and social services professionals, which increases the risk of care fragmentation and the
frequency of use of healthcare services.[2, 3] Case management (CM) is recognized as an effec-
tive approach for improving the satisfaction and quality of life of patients with complex needs
while reducing inappropriate use of healthcare services as well as costs.[4, 5]

Case finding consists in identifying patients with complex needs at risk of becoming high
users of healthcare services, for whom a CM intervention could be beneficial.[6] In a system-
atic review documenting risk prediction models for emergency hospital admission for com-
munity-dwelling adults, the six risk prediction models that performed best included similar
variables, namely, prior healthcare utilization, multimorbidity or polypharmacy measures, and
named medical diagnoses or named prescribed medications predictor variables.[7] A scoping
review performed to identify the predictive factors of frequent Emergency Department (ED)
use indicated that people with low socioeconomic status, high levels of healthcare use (other
than ED), and suffering from multiple physical and mental conditions were more likely to be
frequent ED users.[8] To our knowledge, there are no reviews presenting and comparing vari-
ous tools available to support case finding of patients with complex health needs at risk of fre-
quent use of healthcare services.

The aim of this study was to find existing screening tools that identify patients with complex
health needs at risk of frequent use of healthcare services and to highlight their principal char-
acteristics. Our purpose was to find a short (less than 15 minutes), valid screening tool to iden-
tify adult patients of all ages.

Materials and methods
Protocol

We used the methodological framework for conducting a scoping review developed by Arksey
and O’Malley (2005),[9] and completed by Levac et al. (2010),[10] to examine the extent and
nature of research on the topic, [9]. Five steps were followed: 1) identifying the research ques-
tion; 2) identifying relevant studies; 3) selecting studies; 4) charting the data; and 5) collating,
summarizing, and reporting the results.[11]

1) Identifying the research question. Our primary research question was defined as fol-
lows: Which questionnaires or screening tools exist to identify patients with complex health
needs at risk of frequent use of healthcare services, and what are the principal characteristics of
these instruments? Does a short, valid screening tool exist to identify adult patients of all ages?

2) Identifying relevant studies. A search strategy was developed with an information spe-
cialist to conduct a comprehensive literature search in July 2016 in two databases, CINAHL
and Scopus (which includes EMBASE and MEDLINE), for articles in English published
between 1985 (year of the oldest article retrieved by the first preliminary search strategy) and
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2016. The following keywords and Boolean operators were used to find studies of interest:
(heavy user OR super user OR repeat user OR frequent attend OR frequent consult OR high
attend OR high use OR repeat use OR frequent flyer OR heavy use OR case management)
AND (case finding OR identification OR finding OR tracking OR key question OR risk assess-
ment OR risk prediction OR screening) AND (health service OR hospital OR emergency
department). The search returned 994 articles in CINAHL and 2,803 articles in Scopus, for a
total of 3,797 articles.

3) Selecting studies (Fig 1). Through database searching, 3,797 articles were identified.
Twenty-one articles were identified through references from identified articles and contact
with first author of articles of interesting tools. After removal of duplicates, 3,184 articles were
screened by title and abstract based on the inclusion and exclusion criteria, to exclude clearly
non-eligible articles (VM). In case of uncertainty, the full articles were retrieved and read by a
second team member as well (CH). To be included in the review, studies had to: 1) present a
questionnaire or a clinical screening tool to identify patients with complex needs at risk of fre-
quent use of healthcare services; and 2) concern an adult population (18 years old or older).
Studies limited to psychiatric and pediatric populations as well as pregnant women were
excluded. We also excluded studies reporting predictive modelling methods based on insur-
ance claims, algorithms, program software, and mathematical models if they did not present a
clinical screening tool.

One hundred sixteen articles were retained for detailed evaluation by two team members
(VM and CH). Of these, 86 were excluded: 57 did not present a questionnaire or a screening
tool; 4 were limited to a specific population; 22 were not related to frequent use of services;
and finally, 3 were off topic. Thirty articles matched the inclusion criteria.

4) Charting the data. Two authors (VM and FD) extracted the information from the 30
articles using an extraction grid. Conflicts were resolved by consensus. The names of authors,
year, and country of development for each screening tool were based on the first publication
about the instrument. We also extracted the population screened by the tool, the outcome (e.g.
probability of a person being hospitalized within one year), the format (e.g. interview, self-
reported information), the dimensions, the number of questions, and the time needed to
complete.

Finally, we reported the development and validation steps of the tool, and the psychometric
properties of the questionnaire (S1 Appendix).

5) Collating, summarizing, and reporting the results. We collated, summarized, and
reported the results using narrative synthesis.[12]

Results

Thirty individual articles were included, encompassing 14 relevant questionnaires and screen-
ing tools (Table 1).

Study characteristics

Seven studies were published between 2010 and 2016,[19, 26, 38-42] 16 were published
between 2000 and 2009,[13-16, 18, 23-25, 29, 31-37] and 7 were published between 1990 and
1999.(17, 20-22, 27, 28, 30]

Fourteen studies were from the USA,[14-18, 20-24, 34-37] 5 were from the Netherlands,
[30, 32, 33, 41, 42] 5 were from Switzerland,[13, 27-29, 31] 4 were from Germany,[13, 26, 38,
39] and 4 other studies were from Spain,[19] United Kingdom,[13] Canada,[25] and Australia,
[40] respectively. One study on a self-administered questionnaire was conducted in three
European countries—Germany, United Kingdom, and Switzerland.[13]
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Eligibility Screening Identification

Included

PRISMA 2009 Flow Diagram

Records identified through
database searching

Additional records identified
through other sources

(n =3,797) (n=21)

Records after duplicates removed
(n=3,184)

A

Records screened

(n=3,184)

A 4

Full-text articles assessed
for eligibility
(n=116)

A 4

Studies included in
qualitative synthesis
(n=30)

A 4

Studies included in
quantitative synthesis
(meta-analysis)
(n=n/a)

Records excluded
(n=3,068)

Full-text articles excluded,
with reasons
(n=286)

Absence of questionnaire
or screening tool (n = 57)
Specific study population
(n=4)
Not related to frequent
use (n =22)
Off topic (n = 3)

From: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting ftems for Systematic Reviews and Meta-
Analyses: The PRISMA Statement. PLoS Med 6(7): e1000097. doi:10.1371/journal.pmed1000097

For more information, visit www.prisma-statement.org.
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Fig 1. Scoping review—flowchart of search results.
https://doi.org/10.1371/journal.pone.0188663.g001

Fourteen articles presented the development of the questionnaire or the screening tool, [15,
16, 21-23, 26, 30, 34-37, 39, 40, 42] while 16 others were validation studies.[13, 14, 17-20, 24,
25,27-29, 31-33, 38, 41]

Type of questionnaires

Seven questionnaires were self-reported (Pra, HPA, Reuben et al., Annual screening question-
naire, Pie, IM-SA, IM-E-SA), 7 were conducted by an interviewer (Initial assessment interview
question, INTERMED, CARS, ARORA, TRST, IM-E, Homeless Screening Risk of Re-Presen-
tation), and 1 tool used laboratory tests (Reuben et al.). Two tools had 5 questions or less
(CARS, TRST), 4 tools had 5 to 10 questions (Pra, Reuben et al., Pie, Homeless Screening Risk
of Re-Presentation), 3 tools had 10 to 20 questions (INTERMED, IM-E, IM-E-SA), and 5 tools
had more than 20 questions (HPA, Initial assessment interview question, ARORA, annual
screening questionnaire, IM-SA).

Of the instruments reporting the time needed to complete, 2 screening tools reportedly
took 5 minutes or less (Pra, Pie), 2 tools took 10 to 15 minutes (IM-SA, IM-E-SA), 2 tools took
20 to 30 minutes INTERMED, IM-E), and 2 tools took 30 to 45 minutes (Initial assessment
interview question, annual screening questionnaire). In short, 4 tools were reported as requir-
ing less than 15 minutes to use.

Population aimed

Five instruments were intended for adult patients of all ages INTERMED, IM-SA, Homeless
Screening Risk of Re-Presentation, HPA, Pie), and 9 were intended for geriatric patients (“Ini-
tial assessment interview question”, ARORA, annual screening questionnaire, IM-E, IM-E-SA,
Pra, CARS, Reuben et al., TRST). Two tools were designed for specific populations: the Home-
less Screening Risk of Re-Presentation for homeless people, and the Pie tool for new adult
employees.

Prediction outcomes

Three tools (Pra, CARS and TRST) predict the probability of being hospitalized within a set
period of time. Otherwise, most of the tools predict higher use of healthcare services, while a
few are used, for example, to calculate an overall risk score or predict curative care cost in the
follow-up year.

Development and validation steps

In the cases of 5 of the included screening tools, their authors used multivariate logistic regres-
sion to identify which predictors were significant enough to be included in their questionnaire
or tool. The authors of the INTERMED questionnaire used an existing bio-psychosocial
model to create their management tool. It was later modified to produce a version focusing on
older persons, the INTERMED for the Elderly (IM-E). Subsequently, self-assessment versions
of the INTERMED (IM-SA) and the IM-E (IM-E-SA) were developed, mostly by rephrasing
the questions to improve clarity. Many of these tools have also been translated into many lan-
guages, such as Italian, Dutch, and German, to facilitate their use in other countries. Table 2
presents best predictors included in the questionnaires. Prior healthcare utilization (n = 9),
medical conditions (n = 10) and medications (n = 8) were the most frequently used predictors

PLOS ONE | https://doi.org/10.1371/journal.pone.0188663 November 30, 2017 5/14


https://doi.org/10.1371/journal.pone.0188663.g001
https://doi.org/10.1371/journal.pone.0188663

Screening tools for high-use patients

©PLOS | ore

(penunuog)

senuiw G uey}
SS9| :parewysy
‘pauodal JoN

« (1se9| 1B)
sejnuIW 0g-02

senuiw Gy—0g

sajnuiw
S ‘pejewnsy
‘pauodal J0N

sonuIW G

[#e]suonsenb ¢ :je101

sypuow g Buipaoaid sy} ul @sn 3 Jo uolez|endsoH ‘g
suolesIpawW aIow 1o G o} uoiduosaid g

(420ueD ‘aseasip Areuow|nd aAoNIISqo

2JUOIYD ‘©3043S ‘UoNOIR)UI [BIpJeD0AW ‘SBlageIp ‘9sessIp

Yeay) a1ow Jo g saseasip d1uolyd bunsixeald " |

[og] suonsenb og :[ejo L
(s1souboud) (wusy-buoj pue

-Hoys) spasu a1e))\ (81e)s Jualind) [eiia)el 10 UoISSIWpe

Jo ssauajeldoidde ‘[esiajal 1o uoissiwpe je Alxajdwod
JeuoneziuebiQ \(A1ois1y) @ousuadxas Juswiesal}

Joud ‘yuswieauy Joud Jo Alsuaiu| (woisAs aledyyesH
(s1souboud) (wusy-buoj

pue -poys) Ajljigesauina [e1o0S\(alels Jualind) uoneibajul

1e100s Jo juswuredw ‘Ayjigeisul [enuapisay\ (Aolsiy)

yoddns [e1o0s jo uswiredw ‘uondnisip Ajiwed :[eloos g

(s1souboud)

(wis-Buol pue -Loys) 1eaiy} yyeay [ejusiy \(sieis
wa1nd) swodwAs ouelyoAsd Jo Alanes ‘eouelsisal
wawieal ] \(Aioisiy) BuiuonounysAp ourelyoAsd jo

|1oA9)] piguowaid ‘Buidoo ul suonoulsay :[eolbojoyohsd ‘g

(s1souboud) (wiey-Buol pue -poys)
JeaJy) ayl| pue suoneoldwo/ (ayess Juaind) ajjoid
onsouBelp jo Aelo pue ssau|i jo Ayianag/(Aiolsiy)
Aurepsoun oisoubelp pue Apoluosy :eaibojoig |

1ybrem jo abueyo

pue swa|qoid yYyjeay Jo Jaquinu sy} 0} SAIle|al :suolsanb

JO Jaquunu [BWIXB\ ‘€€ :Suolsanb Jo Jaquuinu wnwiuipy
(suonsanb g) sniejs [euoow g

(suonsenb g Jo wnwixew

‘abueyd biam ou i uonsanb | wnwiuiw) uonuINN -
(suonsenb g) uonenys [eloos -

(suonsanb g) snjeys [euonoun -

(suonsenb g) a1eo 0} sse00Y -

(suonsenb ) suonesipa -

(wsygoud yyeay Jad suoisanb €) SUOIIPUOD [BOIPSIA *
(suonsanb §) uomubo) -

‘surewop 8

—ANMT 0O~

suofsenb G :|ejo |

suolepuswwodal asinu Aisibey 03 °g

sAep 06 snoinaid ay} UlyIM UoISSIWpPE

[endsoy e Jo sAep gg snoinaid ayi ulyum IsiA 3
SUOIBOIPAW 9I0W IO G JO 8SN '€

Buiiaysuely Jo Bupjiem ul Aynoiyip pauodal-yes ‘g
Juswiredw aaubo) - |

suonsanb g :[ejo |

yyeay [eJauab pajel-jas 100d *

reak 1sed ay) Buunp sysia uepisAyd 9 ueyy sio
Japuay)

Jeal 1sed ay} Buunp uoissiwpe [eNdsoH -
aseasip Aiape A1euoio9 jo AIoisIH *

aby -

sejeqelq

Janibaied e Jo Ajjigelieay -

—ANMT OO~

[00}

pepasu awi] | ay} Aq pajenjeaa suopisanb jo Jaquinu 1o suoisuawiq

ybnouy} yels [eoipaw Agq

[vel

1sod | syjuow g} yusnbasgns ayy

Aq paji} Jo mainiBul Ue Buunp Jajunoous Q3 ue
Buiaey Jo uoneziendsoy

N0 pay|l} 8reUUONSAND JO ¥SU Je sjualed

« SPaau a1edy)eay ay}
J8ybiy ay} 8109s ay} Jaybiy
8y 'spaau ased-yyeay
[e100soyoAsd-oiq sayealpu|

juswinJiisul
pajel-1saAlasqQO

uonuaIeul

LENSE
uosJiad-ui Jo suoydsja ]

woJj yyeusq
0} A9yl sio1uas ysu-ybiH

usiA g3 ue Joye shep 0zt
pue Qg ulyum uswaoe|d
oJe0 wisl-buoj o
‘suoneziieyndsoy ‘sysinai
(g3) 1deqAousbiowg

sjyuaied a|qibije
|le pauaaios asinN

sleak § uiyum
pazijendsoy bBuieq uosiad
Apepie ue jo Ayjigeqoid

MBIAIB)UI
auoydaje} 10 }sod

100} 3y} JO Jeurio swoono

19p|0

pue sieak g9 sjuaied

(suoneoyioads abe o)

siolusg

(1opl0
pue sieak Gg) siep|e
Buyiemp-Ayunwwon

J9p|o Jo sieak
G9 suosiad Ausp|3

1001 8y} Aq

pauaaias uone|ndod

Jo sopsusloRIRYD

VSN ‘0002

‘0 ‘lepaealyos ‘L
'V'IN “4ebes ‘g

‘d ‘uoyeys ‘g

x SPUBLIBUIGN ‘x 6661
"SY ‘|epuliyos uea ‘9z

09 ‘UNWS "Gg
'V ‘0007 b2

‘1 ‘BozieH ‘€2
"d'xeny ‘gg
"OY ‘suen ‘g
"d Muid 02

'd ‘ebuor ep ‘61
‘dr ‘siee|s ‘g1
FOENCICTSRAN
'SP ‘suokT ‘gL
Lrd ‘esAnH "G

VSN ‘8661

LT ‘efeded v1
‘a'd o4 e}
‘4L ‘uemiend ‘gt
"0 ‘Unog "L}

VSN ‘2661
‘M S ‘UopjaiN "0t

o ‘1ebiaqgziouy 6

'Y ‘Jewred '8
"0 ‘UoIN L

VSN ‘€661

"H ‘youmalniy ‘9
'Y ‘zepueuleH ‘G
1 ‘Unog ¥

'q ‘ReayedoN "€
‘g ‘pmoq g

"0 ‘Inog °|

100} 3y} Inoge

ajo11e 18414 Jo Anpunod

pue Jeah ‘sioyiny

[ve

‘611(sHv0) usalog
¥SIY Juswssassy
Aunwwodn

[ee-92] aIWdILNI

[0z].uonsenb
MaIAIBUI
JusWISSasSE |eljul,,

[se—eel (Lsyl)
|00 Bujusalog
sy aben |

[ez—¢1](eid)

uoissiwpy payeaday

Jo Ayiiqeqold

Saduaiayal pue |00

*5100} Buuaa.9s 1o salleuuolsanb jo sonsualoRIRY) | B|qRL

6/14

PLOS ONE | https://doi.org/10.1371/journal.pone.0188663 November 30, 2017


https://www.ncbi.nlm.nih.gov/pubmed/?term=Huyse%20FJ%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=10068919
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lyons%20JS%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=10068919
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stiefel%20FC%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=10068919
https://www.ncbi.nlm.nih.gov/pubmed/?term=Slaets%20JP%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=10068919
https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Jonge%20P%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=10068919
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fink%20P%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=10068919
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gans%20RO%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=10068919
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guex%20P%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=10068919
https://www.ncbi.nlm.nih.gov/pubmed/?term=Herzog%20T%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=10068919
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lobo%20A%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=10068919
https://www.ncbi.nlm.nih.gov/pubmed/?term=Smith%20GC%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=10068919
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Schijndel%20RS%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=10068919
https://doi.org/10.1371/journal.pone.0188663

Screening tools for high-use patients

©PLOS | ore

(penunuog)

sejnuiw Gy—0g

(s1se1 AlojeiOqE)
inoyum)
sanuIw G|

-0} :pelewnsy
‘payodal JoN

sanuiw
0€ uey} aiow

parewnsy
‘pauodal JoN

sajnuiw

0€ Ueyy aiow
pajewnsy
‘pauodal JoN

popaau awiy

suonsanb Gg el
(pauonuaw jou surewop Jad suonsanb jo Jaquinu)
uolezi|in saoinIes 0|
[en}no/[eroos *

uonunN -

uoneodIps|y -

alfisoy -
Aajes/uswuoIIAUS BWOH *
snjejs [euonoun4 *
|eba|/eroueul -

aseas|q "
aAl08Ye/eAINUB0D

—TANMIT OO0

s]s9) Alojeloge| g pue suoisanb o :[ejo |
(p/Bow g7>) uos wnieg ‘g

(Ip/B 8°¢>) uwngpe wniss *|

sise} Alojesoqe| g :oseyd puodag
(oneunip dooy) uonedipay 0k
sejeqelq -

(e1w % Xjem o} s|qeun) AHIGOIN *
Buiyreq yum djey peeN -

sa01I8s snolbijal ye uonedioied
jswAhojdwg -

yieay papodai-jes

Japuay)

sieak om} }Se| Ul suoljeziie)dsoH
JeaA snoinaid ul suonezijendsoH -
‘(suonsanb eid 8 8y Jo ) :eseyd 1sii4

TAMITOONO®D

sasuodsal {7/ yim suonsanb

81 :[opow aANoIpald 8y} JO [el} JYe UOISISA pausoys
‘sasuodsal 9z | yum suonsenb g/ :uoisian [eniu|
(pauonusw jou sem pajen|eAs UoISUSWIP

Jad suonsanb jo Jaquinu ay ) sway olydesbowaq
ooueldwo) -

aseasIq”

MsU yjeaH -

wa)sAs areoyyeay ayy buipsebal seouaiayeld / syaljeg
Buiuonouny jo sjeAa

SUOIOWS JO S|9AaT

swoldwAs [eaisAud -

—ANMT O ON©

suonsanb gy :[e10 |

2Je0-4|8s o} aoue)sisse ajenbapy 9

spJezey [eolsAyd Jo [eoluBYOdW JO 90UBSAId ‘G
SPO9U 9IBD-|9S JO SSAUIEME Judlied b

SPasU [EOIPAW [[B JO SSaUaIeme Jualied ‘€
2180 [BOIPSW JO UOKBUIPIO0D ‘2

21e0 [BOIpaW 0} SS8d9k ajenbapy “|

:Jomsue

0} suoisenb g 8say} 8Je 818y} JUBWS|S 3SI Yoea 104
snyejs [euonowy *L

UOIUINN ‘9

snyejs [euonound ‘g

sse00e 8le)

SUoEOIPaIN “§

SUORIPUOD [BDIPBIN 2

uonouny aAubo) - |

ISjUBWISIA SH /L

|oo}
ay} Aq pajenjena suoisanb jo Jaquinu 10 suoisuawiqg

alleuuonsanb pajiep

sjsa} Alojeioge]

(2 *Aanins 1puiU|
‘Alqissod Jo ‘auoydajey
‘irew Aq podau

-J19S (1 :seseyd om |

aJlleuuonsanb

MOJ JO ‘wnipaw ‘Aysoud
yb1y :0100s YsU [[eIOAO

(s1eah
€ Jano shep |eydsoy | | <

Se paulyep) uoleziin a1ed

ueay ybiy
104 ¥isu Ubly ye sjuened

syjuow
9 1XaU 8y} JoA0 Wid)shs

pajrew pauodai-j|os | aseoyesy sy} jo asn ybiH

uoluUaAIBlUI IO}
yoeoidde onjewsisAs e
sapinoid yeys wypiob|y
(2 "yess [eopaw Aq
paja|dwod 198ysHION
(1 :seseyd om]

100} 3y} Jo Jewio4

[S1]uoneziiendsoy
10} ¥SU Je S[enplAIpu|

swoono

plo s1eak Gg 0} 8| WOy

y)eay ey Jo ses||0ius

VSN ‘€002

‘Y ‘J9WOOMaN -
"d elinoed -
1J9|SSIgY -

‘A ‘BllNBIB -
VN IerEIS -

19p|0 pue sieak 08 '] ‘seAeln) -

VSN ‘2002
P URINY -
"H 'S ‘UosiIH -
Y ‘llemes -

'3 "] ‘uewses -
‘3J ‘48|99 -

‘g °Q ‘uagney -

J9p|o pue sieak
L2 pabe saueloyauag

VSN ‘0002

"a "M ‘YouhT -
‘374 ‘Rey -
71°g ‘uokT -
VT o9 -

obe ul buibuel ‘ue|d

PaZI[EUOHN}ISUI-UON

VSN ‘0002

sjuaned oujeusn 1 ynws g
1003 8u3 Aq 1003 8y} 1noqe

pauaaias uonelndod | ajo1ue 1414 Jo Apunod
Jo sonsueoRIEYD

[9€]
alleuuonsanb
Bujusalos [enuuy

[91] fe 3o uagnay

[ge]

a|llold Yi[esH 19918

aJe) auQ psweu
Jaje| quawnisu|

(VdH) lJuswssassy

uondaoiad yyeeH

[S1(vHOHY)
uoljoe/sadinosal
Juibuojuswale
3SU Jo sisAleuy

pue Jeaf ‘sioyiny | saduaisyal pUB |00

(penupuoy) "1 elqeL

7/14

PLOS ONE | https://doi.org/10.1371/journal.pone.0188663 November 30, 2017


https://doi.org/10.1371/journal.pone.0188663

Screening tools for high-use patients

©PLOS | ore

(panupuo))

(uoisian

leuiBo A3NHILNI Se palen|ens sulewop awes)
asnh aleoyyesH ¥

[e100S “§

[eoibojoyohsd g

[eaibojoig |

«Selnulw g1—0} | :suoisuswip Inoj Buipsebas pessesse aq o} suoisanb 9z

suonsanb Qg :[e10l

(s1souboid) a1ed Jo uoieulploo)

(erE1S

ua.Ind) aled Jo ssausiendoidde ‘eled jo Alxajdwo) -
(A101s1y) @ousiadxa juswieal) ‘Juswieal; Jo Alusuaiu| -
wa)sAs aseoyyesH

(sisouboud) Ayjigelauna [eroos -

(e1e1S JUB.1IND) AYjIgEISUI [BIIUBPISAY -

(fioisiy)

BuiuonounysAp [eoos ‘uofelbsjul [BIO0S Ul UOIOLISY -
[e100S ‘g

(sisouboud) yeaiu yieay [ejusyy -

(erE1S

a.nd) swoydwAs ouelyoAsd ‘eoue)sisal Juswieal] -
(o)

BuiuonounysAp ouyelyoAsd Buidoo ul suonouisay -
[eoibojoyohsd ‘g

(s1souboud) yealy} 8yl pue suonesldwo?) -

(evess

jua.inod) swa|qoid onsoubelp ‘swoidwAs jo Ayienas -
(A101s1y) Bwwa|ip onsoubelp pue Ayoluoay -
[eaiBojoig *|

(@3NY3LNI Jo suonedyipou)

suofsenb g :|ejo |

Jeak snoinaid

oy} Buunp awi} | uey} alow sysiA ueldisAyd Jo olul)
JeaA snoinaid ul swiy | uey) aiow ¥sIA Q3 '8

reak

snoinaid ul sewl} € Uey} aiow SHSIA ueldisAydyolun) 2
Jeak snoinaid sy ul swiy | uey} aiow uoneziiendsoH ‘9
:9|qeleA S90IAI9s-J0-9sN 8UQ

uonealpaw Jo asn Jenbay g

Jo0ue)

ssjeqeld e

|018¥s9j0Y YBIH "2

sAep jsow ured Buisneo spuyuy " |

1S9|ELEBA [BOIPAW DAl

J9puan ‘g

(s1ow pue pjo sieah 0g) abe paoueApy |

:so|qeueA olydeibowap om ]

x(1se9| 1B)
sejnuIw 0g-02

sonuiw g—|

|00}
pepasu awi] | ay} Aq pajenjena suonsanb jo Jaquinu 1o suoisuawiq

aJreuuonsanb
JUsWISSasse-j|og

wioy

yjue|q pazipJepue)s e ul
papJooal sem jey apinb
Bulloos pue ,malnIB)Ul
painjoniis Alybiy v

Al[eoiuosos)e paliods
Aanins podal-jjos yoys

100} 3y} Jo Jewio4

spaau a1edy)eay ay}
J8ybiy 8y 8109s ayy Jaybiy
8y} pue spasu a1edy)esay
|e1oosoyoAsd-oig

«SPpaau aJeoyyeay
|eroosoyoAsd-oig

IERIINES

aJeoyyeay Jo siasn AresH

swoono

suonendod
wained snouep

sjuaned Auep|3

obesonod

90UBINSUI YIM
saahojdwsa (pjo sieah
$9-12) Unpe swi-{[n4
1001 3y} Aq

pauaaias uone|ndod
Jo sansuajoeIey)

«SPuUBlBUION

ay] ‘x Uewian ‘yoing
‘youald ‘ysiuedg
‘Uel[e}| ojul paje|suel}
‘ys1bu3 ui padojanep
‘0102—-8002

%9 ‘PIIM -

"M “Jaulios -

'V “Yulusog -

0 ‘nojeT -

4 ‘@sAny -

'S ‘ueusd -
ERCIENNE

T ‘sieels -

*Auewien ‘4 8002
« "4 ‘@sAnH -

4 ‘[eJens -

T ‘sleels -

‘N ‘leydez|oH -

‘g ‘JsuyoeT -

g PIIM -

‘M “48u||os -

VSN ‘¥002

'd ‘BIPIPAA -

“1‘Ynog -

0 ‘uebuepin -

[ ‘1o|Ssay -

"0 ‘Unog -

1001 8yj 1noqe

ajoiMe isu1 Jo Anyunod
pue Jeah ‘sioyiny

[6€]

(VS-INI) Juswissassy
-)18S AAWYILNI
[se

‘9z] (3-1) Auspi3
8y} 1oy AINHILNI
[2€]

(a1d) sainypuadx3y
9@ouBINSU| PaJoIpald

saouaiayal pue |00

(penupuoy) "1 elqeL

8/14

PLOS ONE | https://doi.org/10.1371/journal.pone.0188663 November 30, 2017


https://doi.org/10.1371/journal.pone.0188663

@ PLOS |one

Screening tools for high-use patients

suonsanb 0g el

*(sisouboud pue ‘ajels

a.Nd ‘AI0)SIY) BWi} JO IX8IUOD BY) Ul passasse uibaq
urewop yoea yum ‘suonsanb aaiy asudwod surewop ||y
aseoyyesH v

[e100S g

[eoibojoyohsd 2

[eaibojoig *|

:surewop Buimoj|04 8y} Ul SPaau aJedy)eay pue

% SOINUIW G| Rixa|dwoo aseo sassasse yS-J-\| 8l :3-\| Se swes
9JB0 [BIJUSPISAI ‘JuBWIeaI} 810§a( YB| ‘PaLIBjSURI] ‘NWpPE

@3 ‘ewoy ‘prem 0} uinjas ‘Jwpe) sewoono abieyosiq ‘6

Syjuow g | 1se| 8y} Ulyum sjepdsoy Jayjo o0} pajuasald ‘g

yoddns Ayunwwo) "/

(s10W 10 GL b1 OIOL

‘6 0} G ‘SS9| J0 1) paquosaid suoeoIpaw Jo JaquinN "9

(eiow pue G|

‘41 0} 0| ‘L O} ‘SS9 10 €) SaNss| [eoIpaW Jo JSqWINN G

(joyoore pue Bnip ‘ssauljl [eyusw

‘Aanlur ‘reaibans/reoipaw) wajqoid Buiuasaid Arewnd ¢

sanuIw (ou/seA) Jauoisuad '€

G :pajewnsy Uiy JO 1Xau umouy] ‘g
‘pauodal J0N dnoib aby |
|oo}

pepasu awi] | ay} Aq pajenjena suonsanb jo Jaquinu 1o suoisuawiq

[2#] uoision
JUsWISSasse-j|og

azeyio

uofjejuasaid uodn yels
|eouso Aq palaisiuiwpe
100} Bulue810s XSy

100} 3y} Jo Jewio4

[1]1eaA dn-mojj0)
8y} Ul S}S00 818D BAlRINYD

[endsoy wouy abieyosip
Jo shep gz uiyim
a3 8y} 0} uonejuasaid-ay

swoono

1001'£998810°auod-[euinol/| 2§10 /B10"10p//:sdny

"sloyne Bunoeuoo Ag paulelqo UoBWIOU| 4

+SPUBOUION
9yl ‘x€102

I ‘suassng - | [2v ‘1Y) «(VS-3-INI)

‘rdr ‘sleels - JUSWISSasSY

1ap|o pue abe "H ‘48309 - yes Auepi3

Jo s1eah g9 sjusiied 17 ‘siered - 8yl o} A3INH3LNI

elfelSNY ‘2102
‘q ‘wng-

‘W “1oreysy -
4N ‘ZapIen -
‘3] ‘Selue -

"L ‘pUeliOM -
D ‘YyuomdeH -

[ov] uoneussaid
-8y Jo ysiy
Buiuealos ssojowoH

a3 8y} o} Juem

oym ajdoad ssajpwoH ©) ‘@IO0| -
1003 8u3 Aq 1003 8y} 1noqe

pauaaias uonelndod | ajo1ue 1414 Jo Apunod
Jo sonsueoRIEYD pue Jeah ‘sioyiny | soouaiajel pue |00

(penupuoy) "1 elqeL

9/14

PLOS ONE | https://doi.org/10.1371/journal.pone.0188663 November 30, 2017


https://doi.org/10.1371/journal.pone.0188663.t001
https://doi.org/10.1371/journal.pone.0188663

o @
@ ’ PLOS | ONE Screening tools for high-use patients

Table 2. Best predictors included in the questionnaire or screening tools [7-8].

Instrument Prior healthcare Medical conditions (self- Medications | Emotional status Socioeconomic
utilization reported) medical diagnosis /mental health condition

Probability of Repeated admission X X

(Pra)

Triage Risk Screening Tool X X

(TRST)

«Initial assessment interview X X X X X

question»

INTERMED, IM-SA, IM-E, X X X X

IM-E-SA

Community Assessment Risk X X X

(CARS)

Analysis of risk element/origin/ X X X

resources/action (ARORA)

Health Perception Assessment X X

(HPA)

Reuben et al. X X X X

Annual screening questionnaire X X X X X

Predicted Insurance Expenditures X

(Pie)

Homeless Screening Risk of Re- X X X X X

Presentation

https://doi.org/10.1371/journal.pone.0188663.t002

in the questionnaires, while emotional status (n = 6) and socioeconomic condition (n = 5)
were less frequently used.

Psychometric properties

Six screening tools have validation studies in other contexts. Results concerning the psycho-
metric properties of the instruments under study are presented in S1 Appendix. The most
strongly validated tools are the Pra and the INTERMED.

Discussion

The purpose of our study was to describe all existing screening tools that identify patients at
risk of frequent use of healthcare services, in order to find a short, valid screening tool for iden-
tifying adults of all ages. Of the 14 instruments presented, 5 screened an adult population (18
years and older): INTERMED, IM-SA, Homeless Screening Risk of Re-Presentation, HPA,
and Pie. INTERMED is a reliable and well-documented validated assessment tool integrating
biological, psychological, social, and healthcare domains, but it must be observer-rated and
takes between 20 and 30 minutes. IM-SA is a reliable self-administered instrument that targets
adult of all ages and can be completed in less than 15 minutes, the only one corresponding to
our criteria. Homeless Screening Risk of Re-Presentation is designed to predict healthcare
services use of the homeless only. The HPA is a relevant self-reported instrument predicting
high use of the healthcare system, but is very long to administer (48 questions). Pie is a self-
reported survey that is scored electronically, takes about one to two minutes to complete, and
can identify high potential users of healthcare services for adults (21-64 years), but it is mainly
intended to predict heavy use of healthcare services by new employees only.

To our knowledge, this is the first review in which available screening tools identifying
adult patients of all ages at risk of frequent use of healthcare services have been presented and
compared. A systematic review published in 2014 focused on risk prediction models for
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emergency hospital admission screening populations aged 18 years old and over.[7] That
review discussed 3 screening tools: the tool presented by Reuben and al., the Pra, and the
CARS. Our scoping review includes 11 other instruments. Another systematic review looked
at questionnaires identifying seniors (50 years and older) living in the community who were at
risk of hospitalization, loss of autonomy, institutionalization, or death.[43] They also included
the tool presented by Reuben and al., the Pra, and the CARS. Another one aimed to quantify
the prognostic accuracy of individual risk factors and ED- validated screening instruments to
distinguish patients of 65 years and older at risk of emergency department returns, hospital
readmissions, functional decline, or death.[44] They also included the TRST. The current
scoping review added at least 11 new tools not included in these systematic reviews.

We used a strong research strategy developed in collaboration with an information special-
ist to enhance our comprehensive database search. All articles were reviewed by two indepen-
dent authors to reduce the risk of selection bias. Moreover, the first author (VM) attempted to
contact all first authors of articles that presented the development of a questionnaire or screen-
ing tool. Five authors replied, providing additional information or literature about their tool.

One limitation is that we have not conducted the optional sixth step of a scoping review,
which is consultation with stakeholders to include supplementary sources of information, per-
spectives, and applicability.[10] Another limitation is that a scoping review is not meant to
evaluate the quality of the articles included. Finally, the potential omission of relevant articles,
as well as any unpublished material, is also a limitation of this study.

Conclusion

Most screening tools target elderly persons. IM-SA targets adult of all ages and can be com-
pleted in less than 15 minutes. Future research could evaluate its usefulness as a screening tool
for identifying patients with complex needs at risk of becoming high users of healthcare ser-
vices, for whom a CM intervention could be beneficial.

Supporting information

S1 Appendix.
(DOCX)

S1 Table.
(DOC)
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