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Obijectives: Audiometric tests provide information about hearing in otitis media
with effusion (OME). Questionnaires can supplement this information by supporting
clinical history-taking as well as potentially providing a standardized and comprehen-
sive assessment of the impact of the disease on a child. There are many possible
candidate questionnaires. This study aimed to assess the quality and usability of par-
ent / child questionnaires in OME assessment.

Design and main outcome measures: Fifteen, published questionnaires, commonly
used in audiological departments (Auditory Behaviour in Everyday Life (ABEL), Children’s
Auditory Performance Scale (CHAPS), Children's Home Inventory for Listening Difficulties
(CHILD), Children’s Outcome Worksheets (COW), Evaluation of Children’s Listening and
Processing Skills (ECLiPS), Early Listening Function (ELF), Fisher's Auditory Problem Check-
list (FAPC), Hearing Loss 7 (HL-7), Listening Inventory for Education- Revised (LIFE-R Stu-
dent), Listening Inventory for Education UK Individual Hearing Profile (LIFE-UK IHP),
LittIEARS Auditory Questionnaire (LittlEARS), Listening Situations Questionnaire (LSQ),
Otitis Media 6 (OM-6), Quality of Life in Children’s Ear Problems (OMQ-14), Parents’ Evalu-
ation of Aural/Oral Performance of Children (PEACH) were assessed according to the fol-
lowing 8 criteria: conceptual clarity, respondent burden, reliability, validity, normative data,
item bias, ceiling/ floor effects, and administrative burden.

Results: ECLIPS, LittlEARS and PEACH scored highest overall based on the assessment
criteria established for this study. None of the questionnaires fully satisfied all 8 criteria.
Although all questionnaires assessed issues considered to be of at least adequate rele-
vance to OME, the majority had weaknesses with respect to the assessment of psycho-
metric properties, such as item bias, floor/ceiling effects or measurement reliability and
validity. Publications reporting on the evaluation of reliability, validity, normative data,
item bias and ceiling/floor effects were not available for most of the questionnaires.
Conclusions: This formal evaluation of questionnaires, currently available to clini-
cians, highlights three questionnaires as potentially offering a useful adjunct in the
assessment of OME in clinical or research settings. These were the ECLIiPS, which is
suitable for children aged 6 years and older, and either the LittlEARS or the PEACH
for younger children. The latter two are narrowly focused on hearing, whereas

ECLIiPS has a broader focus on listening, language and social difficulties.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium,

provided the original work is properly cited.

© 2017 The Authors. Clinical Otolaryngology Published by John Wiley & Sons Ltd

Clinical Otolaryngology. 2017;1-12.

wileyonlinelibrary.com/journal/coa | 1


http://orcid.org/0000-0002-9383-0374
http://orcid.org/0000-0002-9383-0374
http://orcid.org/0000-0002-9383-0374
http://orcid.org/0000-0002-3733-8721
http://orcid.org/0000-0002-3733-8721
http://orcid.org/0000-0002-3733-8721
http://creativecommons.org/licenses/by/4.0/
http://wileyonlinelibrary.com/journal/COA

GAN ET AL

2l wiLEY
1 | INTRODUCTION

Otitis media with effusion (OME) is the commonest cause of hearing
loss among children. Studies on British children have found preva-
lence as high as 36.6% among 8-month-old children,® an annual
prevalence of 16% among 5-year-olds,? which decreases to 6% in
those aged 8 years.2 These studies have also shown that OME is
more common in the winter months.? Although the natural history is
towards self-resolution,? in some cases, it persists beyond a few
months and may require active treatment to prevent language, learn-
ing and behavioural problems. Treatment options include hearing
aids, ventilation tube insertion or autoinflation.®*

Decisions about treatment in the United Kingdom are supported by
NICE guidelines which recommend that ventilation tube insertion
should be considered for OME persisting at least 3 months and with
hearing loss of 25 to 30 dB HL or worse in the better ear, or if there is a
significant impact on the child’s social, educational or developmental
outcome.® Thus, in addition to objective tests such as the pure-tone
audiogram, clinical history through parental report is used in decision-
making, and questionnaires could offer a formalised means for obtain-
ing this information. Decision-making in OME often does not follow
guidelines,® and published studies often report a variety of different
outcomes’; hence, identification of high-quality tools to capture paren-
tal report of the impact of OME is crucial to facilitate good and trans-
parent decision-making both in the clinic and research setting.

In addition to supporting clinical history-taking, questionnaires can
be useful tools, as they provide a standardised and comprehensive
method of assessing the impact of the hearing loss on the everyday
functioning of the child over a period of time. As the incidence and
impact of OME fluctuate throughout the year,® such report-based mea-
sures provide additional benefit by capturing long-term effects.

Many different questionnaires have been developed for assessing
children with hearing loss and associated difficulties. Some like the Oti-
tis Media 6 (OM-6)’ or the Quality of Life in Children's Ear Problems
(OMQ-14)° have been specifically designed to support clinical history-
taking for children with OME. Others have been developed for hearing
screening purposes, or to target problems specific to the auditory
periphery or other problems associated with the processing of auditory
inputs (ie [central] auditory processing disorder [APD], sometimes
referred to as listening difficulties), but as children with hearing loss
share symptoms with children with OME, they may still be useful in the
context of OME assessment.

The aim of this study was to systematically review question-
naires that are commonly used in the clinic to assess problems with
either hearing- or listening-related difficulties in the context of clini-

cal assessment of otitis media with effusion.

2 | METHODS

This study focused on assessing publicly-available questionnaires
that collected carer or child (self) report-based assessment of hearing

or listening abilities in children aged below 18 years. These

Keypoints

» There are many questionnaires available to aid assess-
ment of otitis media with effusion (OME) in children.

There are considerable gaps in the formal evaluation of

available questionnaires.

Evaluation of Children’s Listening and Processing Skills
(ECLIPS), LittlEARS Auditory Questionnaire (LittlIEARS),
and Parents’ Evaluation of Aural/Oral Performance in
Children (PEACH) satisfy most of the criteria laid out in
this study for the evaluation of questionnaires.

Although they can be useful adjuncts to audiometry, fur-
ther research is needed to determine how they fit into

the overall assessment of children with OME.

guestionnaires were identified through a Pubmed search using the
keywords [listening difficulty] OR [hearing loss] OR [hearing impair-
ment]; AND [survey] OR [questionnaire]; AND [child]. All the ques-
tionnaires that were identified were included, and a flow chart
detailing excluded studies is therefore not provided.

Quality of questionnaires was assessed using a modification of the
criteria proposed by Andresen who outlined a systematic process for
critically assessing the properties of a questionnaire from the perspec-
tive of both measurement properties and usability.?* This framework

1.12 as part of the

of criteria was subsequently applied by Bagatto et a
process of developing guidelines for evaluating the outcome of hear-
ing aid use in children. Bagatto et al's work established the usability of
Andresen’s framework in the hearing context. We further adapted this
framework as described below to achieve a similarly structured assess-
ment of questionnaires in the context of OME.

Bagatto et al applied 13 criteria including conceptual clarity (cap-
tures relevant domains ie symptoms of disease together with impacts
on social, educational and developmental outcomes, normative data,
measurement model (ceiling or floor effects), item or instrument bias,
respondent burden (number of items, interpretability of items and
usability of response scale), administrative burden (ease of scoring and
interpretation), reliability (consistency of results across time and scor-
ers), discriminant validity, convergent validity, responsiveness (ie sensi-
tivity to treatment-related change), alternate or accessible forms (eg
paper vs electronic), and adaptations for use in different languages or
cultures). While it would have been interesting to assess treatment-related
responsiveness, even the questionnaires specifically designed to look at
treatment effects (see Children’s Outcome Worksheets (COW) and Early lis-
tening Function (ELF), Table 1) did not formally assess this, and responsive-
ness was therefore excluded. We also did not assess whether there were
alternative formats or other adaptations as there was little or no information
available for any of the questionnaires assessed here.

Once the final framework of eight relevant categories was estab-
lished, the questionnaires were reviewed and scored with respect to
these categories (Tables 1 and 2). The ratings of some characteristics
involved a subjective assessment on the part of the authors, while



WILEY

GAN ET AL

(senunuo))

pajiodas JoN

pajiodas JoN

‘punoudxdeq pue
a3e Jejiwis Jo ‘adv(d)

noyim 0z (advlol)
JapJosip Buissadoid

AJollpne (|eajuad)
UM 0Z) UsIpiiyd Ot
's19sn ple Suleay
€2 pue si1asn juejduwl
9AI4 ‘punojouid o3
9)eIspow ‘pliw Wouy
3ui3ueu sso| Sueay
JO s93435p 3ulAieA
pey oym (g=uoninag
pibpupis ‘Q=Ued|N)
p|o siesA T 0} , pade
uaJp|iyd jo sjuased gz

ejep aAlewlIoON

pajiodas Jo0N

pajiodas Jo0N

pajiodas J0N

‘67°0
ueyy Jajeass uo
lenba 3uipeo) Jojoe4
60
eydje s,yoequou)
Aupijea
pue Ayjiqeley

«S)
%56 Shemle 1sowly,,

() %S dwny Jo ISONN,,

«(€) %05 aw1 ayy ey,
(2) %Sz Alleuoiseado,
«(T) %0T 4ono
Ajpsey, — (uswinijsul
Suueay yum) ANy
(G) 49maq yonw,
L) 4om2q, (€) 491199
Apysis, (¢) adualapip
ou, (T) asiom,
— 93ueyd Jo 9a139Qg

g % 9|eas juiod-g

J1eau3,
pue ,poo3, ,‘pood
Anaud, ‘Ases jou

g Aexo, ‘1 198 ued

Ajlensn ing >Jom saxe)
1, ,,Uop sawijawos
‘)1 398 sawLwos,
Buio8 y3noy,

eynH, :9Jeos julod-g

(G—) uonouny
1,ued pue (—) aiow
Apueoyiugis (g —) aJow
A|qeJspisuod (T —) aiow
Apysiis ‘(o) unowe
awes (T+) Aynouyip

$s9| :9|eds julod-/

SAeme, pue sAeme

1sowe,  ‘Ajpusnbauy,
Wi ay3 Jley
noge, ‘Ajjeuoisesdo,

(J9A3 A|paey, ,‘Jansu,
:9[eds |eulpJo juiod-/

Sunodg

JO suoljen}is Jayjo 1oy
9oeds 3uium |euoljippe

‘19y2ea]) JaAIasqo Jad
suoljenyIs € JO WNWIUIA

‘(Juswn3sul

Sueay ypm)

Ajllige (€) (uoneayydwe

-3sod) a8ueyd Jo

99.33p) (g) ‘@duenodwi

(T) 404 pares

usy} s9dUBISWNIID

J14109ds-19ua1s!| aY3 40}

pagLIdSap SI uoienyis

yae3 ‘@31=s) pPIy2

pue Jayoea) ‘quased

uipnpoui ‘9|qissod
s1anIasqo ajdiyni

‘@IUBA3|aJ

Yum ‘(pliyd quaied

'sly3 op

os|e ued Jap|o Jo / pasde
uaJp|iyD "uoienyis yoea
Joj Sulpuejsiapun pue
Supeay aje (sloquaw

(suonenyis) sway GT  AJiwiey dYjo Jo) sjualed

‘UOI323S Yoea Jo pud
3y} Je sjuswwod usdo
1oy 9oeds |euonippe

S1 249y ‘punoidoeq
pue 93e swes ay3}

JO uaJp|iyd 0} pasedwod
Aqnaiyyip Suiusssy|

JO |9A3] sa3edipul

swal 9¢ (49y2e3] J0) Juased
‘Wd)l Yoes ul paiy1ads
SINOIABYS(Q SAISSCO
Asy3 3eyy Aduanbauy
swall g sajed1ipul Jualed
(sway uonensiuwpy

Jo Jaquinu) y3Sua

‘(uspuodsal ay}
Aq pajeuiwou Ji sio0w
Alqissod 10) ‘suolienyis
93.y3 JOo wnuwiuiw
e 10 J3ydea) pue pjiyd
juated ay) Aq passasse
sI Ajljeuonouny 3uliesy
‘uonedyyidwe jo
uolsinoad 03 juanbasqns
JuswaAodwl
pue sso| Sunieay

J0 10edwl S35595SY

Sleah Z1-v

"SUOI}IPUOD JO AjaLieA
e ul Sulpuejsiapun

Sleah ¢1-¢ pue 3uliesay sassassy

‘ueds uoljuajle Aioypne
pue ‘Supuanbas
Alowsw Alojipne se
oM se ‘syndul sjdiyinw
‘lespl 9aInb ‘asiou

ul Suluajsi| apnjpul
paJaA0d sulewoq
'SUOIIIPUOD JO AjalIeA

+s1eah / e ul Sujua)si| SasSasSY

‘uoljeduNWWod
|egJoA pue ssausieme
Asoyipne spnpul
paJaA0d sulewo(
“InoiAeyaq Aiolipne
S.plIy> Jo suondadiad

sleah ¢1-2 sjualed sassassy

dno.3
a8e 108.1e]

sujewop pue asodind

(MOD)
S}99YSHIOM
aWo2INQ S,UaJp|IyD

(@1HD)

salnayIa

Sujuaysiy

10} Alojuanu|
SWOH S,uaJpjiyd

(SdVHD)
9]e2g 9duUewIoI9d

Aloypny s,us1piyd

(13av)
9J17 AepAisng ul
Jnoineyag Alojpny

aJleuuonsand

Apn3s 8y} Ul papnjpul saJleuuoiisanb uaayly ay3 Jo Alewwns T 319VL



GAN ET AL

WILEY

(ssnunuo))

pajiodas J0N pauodas Jo0N

pajiodas JoN pajiodas J0N

"0DS pue ‘Z-22D

‘SdVHD 8y} uo

s9leasqns pajejaiun

pue pajejas

ay3 yum pajoipaud

se pawlojiad

“(wsnne) oS

‘(8en3ue|) z-200

‘(Buneay) SdvHD

yum uosiiedwod

AQ passasse ‘AlpijeA

1oNJISU0) /0

-4’0 (4syoesy-jusied)

/88°0-8£°0 (yua.ed

-jualed) Ajjigerjss

‘plo 193e4-I33U] (940

SIeaA [T 01 9 pade -6°0 AMjIgerjad 3s93a.

uaJpjiyd Suidojeasp -1531 ‘¥6'0-€8'0
-Aj|ea1dAy 099 eydje s,yoequou)

ejep aAlewIoN

Aupiien

PIYd 3y3
0] JueAs[ad (SwojdwAs)
SWia}l 03 IXdaU dJew

e JoJ adeds — 3sIpPay)

«29ABW, ,ON,

SIA, 9]eds julod-g

(a13es1g

Aj3uons, ,‘@a243esiq,
.‘99.3esip Jou

993y JSYiIaN,, 9943y,
9213y Aj3uons,

:9|e2s I (S4N0J0d

Ja19Wowlayl) iod-g

Sunoos

sway 67

‘saniAne
8ulUL)s!| ZT sWall 6

swayl 8¢

(swan
Jo Jaquinu) y3Sua

PIY>2

93 Ul paAIasSqo aJe

35I| 9y} wou) swoldwAs

Yalym sajediput
(4ayoeay J0) Jualed

‘uoiedo|

yoes 10j SsausAlsuodsal

sajeJ JaAISaJed /juaied

3] "92JN0S punos sy}

W4y SIDUBISIP JUSIDHIP

Je padeld pjiyd ayy

YaMm [jnwis Alojipne

10 uonessiuiwpe

SOA|OAU| “J9AISD1eD
/3uated Aq pajs|dwo)

swojdwAs jnoge
SJUSWIDIE)S d)ed Sudied

uoensIuIwpy

“Ajnaiyip
Jlwapede ‘Alowsw
‘o8en3ue| ‘Yosads
‘Buiuajsl| ‘uonuaye
spndul surewoq
*J9pJosip 3uissadoud
Alojipne pajoadsns
J0J pa.asal ualp|iyd ul
Aynoiip 3uiusis| yum
pajerdosse swojdwAs
JO AJIUIDASS S9SS9SSY

"AJuo uoijeanpa

|ew.oy

ul uadpjiyo

J04 Ajlgewnsaud
nq Jespd 10N

‘pnoj pue |edidAy ‘}ainb
:S3I7IAIJOE JO SpUly 99y}
10} passasse S| SulesH
‘Bueay uo
uopjesylidwe jo 3oedwi
(q) pue sso| Suueay
UYHM uaip|iyd SunoA
AJSA ul Ajljeuolidpuny
3uuesy () sassassy

Sleak ¢
— syjuow g

‘uonuany R Alowsin
pue ‘s||iys [e120S
Q dijewsdeld ‘Ajljesale]
/24n3ea3]/93en3ue]
‘Ajianisuas Aloyipny
Q |EJUSWUOIIAUT
‘Buissad0.d Aloyipny
R y29ads spnpul
paJaA0d sulewoq
“JapJosip 3uissadoud
Alojipne pajoadsns
J0J pa.Jaga4 uaup|iyd ul
Aynoiip Suiusis yum
pajenosse swoldwAs
JO AJIIDASS S9SS9SSY

SJeaA T1-9

dno.3
o8e 108.e]

sujewop pue asodind

(panupuo))

(Odv4)
ISIPP/YD wisjqold
Aloyipny sJaysi

(ENE)
uoppun4
Suuaisi| Apeg

(Sdr1o3)

SIIMS

3uissadold pue
Sujugsr s,ualpiiyd
JO uoljenjens

aJjeuuonsand

T 31avl



WILEY

GAN ET AL

(sanupuo))

pajiodas Jo0N

‘PIO

syjuow g pue sAep g

usamiaq pase ualpj|iyd
SuLnieay |ewlou gTZ

pajiodas JoN

pajiodas J0N

"INO Yim siesh 9°¢T

pue 4’0 usamiaq

pade (%19) uaJpjiyd

Slew Appueuiwopaud
Jo sjuaued GTT

e]Ep SABULION

pajodas Jo0N

960
eydie s yoequoi)

pajiodas Jo0N

pajodas Jo0N

(62" =d) 0T'0
AyipijeA uouaD
(100" > d) £9°0
AJIpI_A 39N13SU0D)
: Aouajsisuod
|eusa)ul
ysy, /. poos o3 ey,
(uone@.1403 |01
-way) Adua3sisuod
|eusaju] {20
Ajlliqel|a4 3s9391-353 |

Ayipijea

pre Suueay seam
3,ussop, 03 ,S30| pue
30|, :9|eas julod-g suQ
49A9 Apaey, 0} ,ua3j0
AJaA, 10 Juepiodwil

|le 3e jou, 03 ,Juepodw]
AJaA, ‘O)dwexs

J10J :wid yum Sulhlen

sojeds 3uned juiod- oM

«ON, «'SPA,
«HMIHIP
shemle,  ‘Hnduip
Apsow,, ,‘HndlIp
sawawos,  ‘Asea
Appsow, ‘Ases shemje,
:8ujueaw o3 sand
[ensiA yum sjeds julod-g

HnouyIp sheme,
« NP2 Apsow,,
‘YND1IP SsswilBwos,
JAsea Apsow,  ‘Asea

sAem|e, :9jeds juiod-g

2w

3y} Jo |le, pue i
3y Jo isow,, ‘swny

3y1 4o 31q poos e, ,‘own
3y} Jo awos, ‘awn

ay3 jJo 913 e awiy
a3 Jo Aue Ajpiey,
awi} sy Jo suou,

:9[eds |eulpJo juiod-/

Sunoog

*AYnoIIp |esousd

se pajeal; am Ing ‘ued
15€| Sy} JoJ payIdads
s1 9sn ple 3ulesH
*And11p (2) ‘Aousnbauy
(9) ‘@ouepiodwi

(e) :03 uipiodde

suoljenyis 3uluals!
1UaJ9JIp 3kl Sjualed

uop3sanb 1xa3

23J) T sn|d uonenyis
Jad sajeas Sunes g
‘suopenis QT

‘'suofsanb

paso|d Jo sauas

0} puodsal (MaIAIUI
uepuld 3uunp
payoddns .0) JaAI3a.1ed

SwaM G¢ /3uaued juspuadapu
Sujueaw
Ajuep oy ‘suoljenyis
SoNd |ensiA snoLieA ul Ajjige
Yim sway 8T Sulieay sajed p|iyd
‘suolyenyls
WO00JSSE|D JUJIaHIp
ul 3uipuejsispun
pue Suneay
sway GT JI9Y3 el sjuspms
‘woldwAs yoes aAI9sqo
Asy3 jeyy Aouanbauy
swal / a1ed1pul sjualed
(swan uonesiuwpy

Jo Jaquinu) yi8ua

‘3uipuejsispun/3ulieay
9 0] poolsIapun
‘pauidads JoN :ulewoq
'Suol3enyis snoLeA

+51edA 9 ul 3UlUD)SI| S9SSASSY

'924N0S 03} punos
109UU0d 03 Ajdeded

‘Se [|9M Se ‘Spunos
|ejuSWIUOIIAUD ‘Yd2ads
21SnW 31| IINWI3s 03
ssaudAlsuodsas Aloypne
apnjoul sulewoq

2|

S.plIy2 e jo a3els |eqan
-a1d ayj uj Jnoineyaq

siedh z-0 Alojlpne sassassy

SuleaH :suiewoq
‘8u1339s Wo0JSSE[D
MN 2y3 ul sausjjeyd

SIeah -/ 3uiuajsl| Ayipuspl o

‘Buipuejsiapun
‘Buuesy :surewoq
'saduajjeyd
3uiuagsi| Juasaud
ya1ym ‘suoijenyis

+sieak g WOo0JSSE|D SalIIUap|

'SSO|
Suliesy yum pajernosse
swoldwAs yim
pa3eId0sse sinolAeyaq
apn|dul surewoq
'SSO|
Suneay jo swojdwAs
10} U3Jp|IYd $3SS9SSY

SleaA g1
- Syuow 9

dnou8
98e 1281

surewop pue asodind

(PanuRuoD)

©s7)
aJleuuonssnd
suopenys 3ujuaisi]

(S¥vIR)
alleuuonssnd

Aloypny SyvIMI

(dHI MN-3417)
d|ljoid

SuleaH [enpiAlpu|
N uoiesnp3 Joj
AJojuaAu| 3uiualsiy

(uapms ¥-3417)

pasiney

— uoljeonpd Jo4
AiojuaAu| ujualsi]

(£-TH)
/ Ss07 SuneaH

alleuuonssnd

1 37avl



GAN ET AL

WILEY

Juswredwi

3uneay ym uaapjiyd

Jo sjuated Qg pue

Sulesy |ewsou yum
uaJp|Iyd Jo syuated Qg

‘88°0
eydie s yoequoid

‘pajodal JoN ‘panodal JoN

"saJleuuonisanb ayy
U2aM}aq pue ulyum
(12303-]€303) S21005
Alewiwins usamiaq
pue (je303-wayl)
$91025 Alewwns
pue swall usamiaq
‘(wd31-493u1)

I NVEETIVET|
suolje[a.10d
pasisayjodAy

40 %5°/8

uo paseq Ajpijea
19N13SU0D POOD)
‘'SL0

umous| JoN eydje s,yoequou)
ejep aAljeWION Anpijea
pue Ayjiqeley

Shemyy, ‘Ualo,

‘ S9WIIBWOS , ‘WOP|3S,,
J9A3N,, :9eds Julod-G
(Saun

aJjow 10 {7, ,‘sawi}
€-C '3duo, e je 0N,

10 Jdiej Ajuo,

poo3 AsaA, ‘S| dwexs
404 "Wisy Sy} Yyum

AJen suonpdo asuodsay

Jwa|qoud awaax3,
LJwajqoud e jo yonw
AIdA, [walqoid e jo

9 e 93D, ,‘Wajqo.d
91esspo,, ,‘wajqoud
e JO Jeymawos,
Jle 3e wajqoud
e A|pseH, ,‘wajqoud
ou/juasaid JoN,,

:9[eds |edli0393ed julod-/

Sunoog

*a4leuuofisanb ayj ul
9ds sunoiaeyaq Jo
Aduanbauy a3ea sjualed

suoI}Ipuod p
/suonenyis g1

‘syjuow g
Suipadaud ayy
ul paAIasqo swoldwAs
Inoge suolsanb
paso|d Jo uado Jo salas
e 0} ‘suolydo asuodsal
paulap-aid e Suisn
swall T puodsas JoAISaled/Jusled

‘Yuow ¢

3uipasaud ayy ul
9seasip ay3 Aq pajoedwl
u93q sey ulewop yoes
yonw moy sajedipul

Sway 9 JOAI324eD /3UdIed

(sway
Jo Jaquinu) y3Sua

uonessiuIwpy

‘Jlwi| 98e ue Iels

“J9pJosip 3uissadoud Aloyipne ‘qdy

“JUSWIUOIIAUD
93 Ul SPUNOS JURJIAIP
0} ssauaAisuodsal
pue ‘(suoyds|ay e 3uisn
usayMm pue ‘suoljenyis
Aslou juaiayip ul
‘4aInb ul) 93E21UNWWOD
pue Jeay 03
Al1jIqe apnpul sutlewo(
‘(uejdwi Jeajyo0d
‘pre Buueay 39)
sisayysoud Suueay jo
uoisinoad 3sod Sujualsy
pue Suleay sassassy

sleaA 7/ 0}
dn jooyosaud
03 pajyns sway|

Jou op sioyny

‘8ulag-||om |ejualed
‘yoaads ‘uonualie
‘Buueay ‘swajqoud

Jea ‘yjeay |edisAyd

apnjoul surewoq
'S9W02IN0 AJolipne pue
34| Jo Ajljenb uo INO

SIedh 4-€ JO 1oedwl 8y) S9SSaSSY

'SUJI9DU0D JaAISaleD

pue suonejwi|

ARy ‘ssansip
|euoijows ‘quawuiedwi
y29adg ‘sso| SuliesH
‘uliayns |eoisAyd ale
passasse sulewop 9 ay |

“payads jou “INO Yim

98ues a8y pajeosse swojdwAs
‘uaJp|iyd SunoA 4O AJIIDASS S9SS9SSY
dnous sujewop pue asodind
o8e 10816

(ponupuo))

(HOV3d)
uaJpiiyd
JO @duewlopad

[eIO/edny JoO
uonenjeaj sjualed

(#T-OWO)
swa|qoud
Jea s,uaipjiyod

ul 3417 40 ANend

(9-WO)
9-eIPSN SO

aJjeuuonsand

T 31avl



GAN ET AL

WILEY-L

TABLE 2 Summary of questionnaire ratings for each of the assessment criteria

Conceptual Respondent Normative Ceiling/floor Administrative
Questionnaire clarity burden Reliability Validity data Item bias effects burden
ABEL B A A B C U B
CHAPS B C u U u u u B
CHILD B B U U U U U A
cow C B U u u U U B
ECLIPS B A A B B B A C
ELF B A U U U U U B
FAPC A A U U U U U A
HL-7 A A B U C U U A
LIFE-R Student B B U u u U U C
LIFE-UK IHP B B U u u U U C
LittIEARS B A A U B A U A
LSQ C B U U B U C C
OM-6 A A A U U U U A
OoMQ-14 A A U u u U U A
PEACH B A A A u U B

ABEL, Auditory Behaviour in Everyday Life; CHAPS, Children’s Auditory Performance Scale; CHILD, Children’s Home Inventory for Listening Difficulties;
COW, Children’s Outcome Worksheets; ECLIPS, Evaluation of Children’s Listening and Processing Skills; ELF, Early Listening Function; FAPC, Fisher's
Auditory Problem Checklist; HL-7, Hearing Loss 7; LIFE-R Student, Listening Inventory for Education- Revised; LIFE-UK IHP, Listening Inventory for
Education UK Individual Hearing Profile; LittIEARS, LittlEARS Auditory Questionnaire; LSQ, Listening Situations Questionnaire; OM-6, Otitis Media 6;
OMQ-14, Quality of Life in Children’s Ear Problems; PEACH, Parents’ Evaluation of Aural/Oral Performance of Children.

the ratings of other criteria involved reference to published materials
about the questionnaires to determine whether specific objective
measures had been collected.

All authors independently scored 3 randomly selected question-
naires first, with the final rating for each characteristic determined
through a consensus discussion. This initial rating was also used to
ensure agreement on the criteria of rating. The remaining question-
naires were rated independently by two of the authors with final rat-
ing for each characteristic determined through consensus discussion.
For each characteristic (Table 2), a rating of excellent “A,” moderate
“B” or poor “C” was allocated. Where information was lacking, the

code “U,” meaning unavailable, was applied.

2.1 | Conceptual clarity

The questionnaire should be developed with the purpose of capturing
information regarding the disease’s impact not only in relation to the
child’s perceived level of hearing, but also their speech, language, psy-

chosocial development®12

and capacity to function in educational set-
tings.> Ratings were based on the authors’ evaluation. A rating of
excellent “A” was awarded if the questionnaire had a completely
relevant purpose, moderate “B” if it captured some issues of relevance,

but not all and poor, “C,” if it was only tangentially relevant.

2.2 | Respondent burden

Reliability of response depends to some extent on respondent burden.
On a simplistic level, burden can be defined according to numbers of
items. However, of more significance is the ease with which items can

be understood and rated by the respondent. Brevity and ease of under-
standing were, therefore, both considered. Two volunteer parents com-
pleted the questionnaires and rated each in terms of completion time,
number of questions, clarity of instructions and items, as well as provid-
ing an overall assessment of how happy they would have been to com-
plete the questionnaire as part of a clinical assessment. A questionnaire
was rated “A” if both respondents largely agreed a questionnaire was
acceptable in terms of respondent burden. It was rated “B” if there was
disagreement regarding ease of understanding and completion. It was
rated “C" if both volunteers agreed on there being significant problems

with usability.

2.3 | Reliability

The questionnaires should provide consistent results. Reliability can
be further split into test-retest reliability, inter-rater reliability and
internal consistency (Cronbach’s alpha). These three measures were
available for the Evaluation of Children’s Listening and Processing
Skills (ECLiPS). Scores for the remaining questionnaires were based
on whatever was reported (typically Cronbach’s alpha or test-retest
reliability). If the necessary data and the statistics assessing test-ret-
est, inter-rater reliability and internal consistency were unavailable,
the questionnaire was given a score of “U.”

Test-retest reliability is how consistent the results are after mul-
tiple administrations to the same group of respondents. This is statis-
tically measured using the retest intraclass correlation coefficient (r).
Questionnaires were rated “A” if r was greater than or equal to .75,
“B" if it was between .75 and .40, and “C” if it was less than or equal
to .40.
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Internal consistency refers to how consistently items within the

t.22 This can be assessed statis-

same factor measure the same construc
tically using Cronbach'’s alpha, a correlation coefficient. Questionnaires
with a Cronbach’s alpha greater than or equal to .8 were rated “A,” less
than .8 but more than .7 “B” and less than or equal to .7 “C.”

Inter-rater reliability refers to how two different people score
the same child. If the intraclass correlation was greater than or equal
to .75 questionnaires were rated “A,” “B” if it was between .75 and
40, and “C” if it was less than or equal to .40.

Reliability can be considered a precursor to validity,’* as a test

must be reliable to be valid.*®

24 | Validity

Validity, specifically construct validity, refers to how well the ques-
tionnaire measures what it is supposed to be measuring. This is
assessed in terms of measurement model. The measurement model
is established through exploratory factor analysis which is a
statistical method for identifying a few underlying latent variables
(often called factors or constructs) that exist between a larger num-
ber of correlated variables.

Criterion-related and discriminant validity consider the nature of
the underlying latent variables being measured.

Discriminant validity assesses the extent to which questionnaires
that are predicted to measure different constructs are unrelated (ie
do not correlate). Correlation coefficients are predicted to be non-
significant if the constructs measured are sufficiently unrelated. Dis-
criminant validity measures were only available for the ECLIiPS.
Validity scores for the other questionnaires are therefore based on
observed criterion validity measures only.

Criterion-related validity considers whether the questionnaire
measures the construct of interest as well as an already well-estab-
lished questionnaire. This involves determining correlations between
the questionnaire of interest and a known gold standard measure of
the construct to be probed. Often such gold standard measures do
not exist making it hard to assess criterion validity. However, if crite-
rion validity was assessed, a rating of “A” was given for a correlation
coefficient of greater than or equal to .60, a rating of “B” was
assigned if it was below .60 but greater than .30, and a rating of “C”

if it was less than or equal to .30.

2.5 | Normative data

A child’s symptoms of disease impact may change with age as their
speech, language, cognitive and psychosocial skills develop. As a
consequence, any non-physical symptoms of disease should be
normed for these changes. Questionnaires with normative data for a
sufficiently large number of children for reliable regression analyses
with age (ie 20 — 30 children per age band), spread across different
ages, with normal hearing and those with hearing loss were given a
score “A”"; “B” if the data were only available for children with nor-
mal hearing; “C”" if only some preliminary experimental data were

available; and “U” if no data were available.

2.6 | Item bias

Items within the questionnaire should not show bias towards a par-
ticular culture, race or gender. This can be assessed using a variety
of techniques including simple regression analyses or more sophisti-
cated modern psychometric techniques such as Rasch analysis.
Questionnaires were rated “A” if there was evidence that bias
effects were assessed, with sufficient numbers of participants to be
able to do this reliably, and any effects observed were addressed
as appropriate. Questionnaires were rated “B” if there was evidence
of an attempt to assess bias effects, but there were insufficient
numbers of participants to be able to do this reliably. They were
rated “C" if there was acknowledgement that bias may affect
observations, but no attempt was made to assess this, possibly
because of small participant numbers. They were rated “U” if the
issue of bias was not considered during development.

2.7 | Ceiling/floor effects

To be maximally sensitive to as many individual differences as possi-
ble, questionnaires should be minimally susceptible to ceiling or floor
effects. This is evident in a marked tendency for response distribu-
tions to be skewed either to top or bottom of the response scale.
Questionnaires were scored based on published evaluations. They
were rated “A” if little skew to the extremes of the response scale
was reported; “B” if there was some evidence for skewing; “C” if
there was substantial skew to the top or bottom of the response
scale, and “U” if the data describing response distributions were

unavailable.

2.8 | Administrative burden

Administration of questionnaires should have a low administrative
burden. That is results should be easily obtained, quantified and
interpreted by the clinician. This was based on the subjective assess-
ment of the authors, giving a score of “A” if the questionnaire
involved simple addition and outputs were easy to interpret and
interpret; “B” if scoring involved some additional manipulations but
outputs were still easy to interpret; and “C” if scoring involved con-
siderable manipulation of data and/or interpretation of outputs was
not immediately obvious.

2.9 | Ethical considerations

Approval of an ethics committee was not required as analyses were
based on published anonymised data.

3 | RESULTS

Fifteen questionnaires were identified and were assessed and rated
(Tables 1 and 2). Ratings for each questionnaire according to the

eight defined characteristics are summarised in Table 2.
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3.1 | Conceptual clarity

Reflecting our search criteria, most questionnaires covered domains
that were considered of at least adequate relevance to OME. OMQ-
14 and OM-6 were specifically designed to assess children with
OME and, as such, they captured most aspects of relevance to the
disease and were rated “A.”

The majority of the remaining questionnaires captured some
aspects but not all of interest to clinicians assessing children with
OME. They were therefore rated “B.” Auditory Behaviour in Every-
day Life (ABEL), Children's Home Inventory for Listening Difficulties
(CHILD), HL-7, Parents’ Evaluation of Aural/Oral Performance of
Children (PEACH), LIFE-R Student and LIFE-UK IHP focused on cap-
turing symptoms of hearing loss in everyday contexts. This is very
useful for supplementing audiometric measurements in OME, as
levels of hearing loss fluctuate. LittIEARS and ELF also assess hearing
loss but have been specifically designed to probe for these symp-
toms in children younger than 2 years of age. Children's Auditory
Performance Scale (CHAPS), ECLIPS and Fisher's Auditory Problem
Checklist (FAPC) were purposed towards aiding the assessment of
children with suspected (central) auditory processing disorder ([C]
APD). In the context of OME, they provide a means for assessing
the impact of OME on cognition and listening (ECLiPS; CHAPS;
FAPC), speech/language (ECLIPS), psychosocial function (ECIiPS) and
functionality in educational settings (FAPC; ECLIiPS).

Listening Situations Questionnaire and COW were rated “C”
because they focused solely on hearing in a limited range of settings
as well as being primarily designed to assess the benefit of amplifica-

tion on hearing function.

3.2 | Respondent burden

The two volunteer parents found the ABEL, ECLIPS, ELF, FAPC, HL-
7, LittlEARS, OM-6, OMQ14 and PEACH acceptable in terms of
respondent burden. Both found the CHAPS difficult to use and
understand. They had mixed views about the ease of use of the
CHILD, COW, LIFE-R Student, LIFE-UK IHP and Listening Situations
Questionnaire (LSQ).

Data for reliability, validity, normative data, item bias and ceiling/

floor effects were unavailable for most questionnaires.

3.3 | Reliability

Parents’ Evaluation of Aural/Oral Performance of Children and OM-
6 had test-retest intraclass correlation coefficients of 0.93!¢ and
0.85,7 respectively. ECLIPS assesses 5 domains associated with lis-
tening, language and cognition and generates separate scores for
each. Excellent test-retest reliability is reported (intraclass correla-
tions range from .9 to .96%), as well as very good parent-parent
inter-rater reliability (r between .78 and .88), but poorer parent-tea-
cher inter-rater reliability (r between .4 and .7). Adequate test-retest
reliability is reported for HL-7, with an intraclass correlation coeffi-
cient of .70.Y?

WILEY-L

Excellent internal consistency is reported for PEACH (Cronbach’s
alpha .88),*¢ ABEL (.94),%° LittlEARS (.96),* ECLIPS (.83 to .94).*®
OM-6 has an adequate internal consistency with a Cronbach’s alpha
of .75.%7 This lower score may reflect the fact that Cronbach’s alpha
is influenced by the number of items included in the analysis, regard-

less of how closely the items relate to each other.

3.4 | Validity

Evaluation of Children’s Listening and Processing Skills had good cri-
terion-related and discriminant validity. Where ECLiPS domains were
predicted to measure the same constructs as other questionnaires
correlations, r of greater than 508 were observed (ie evidence of
criterion validity). Likewise, where ECLiPS domains were predicted
to measure different constructs to those measured by other ques-
tionnaires (ie evidence of discriminant validity), weak or no correla-
tion was observed (r < .35).18

OM-6 was described as having good construct validity based on
87.5% of hypothesised correlations between items (inter-item),
between items and summary scores (item-total) and between sum-
mary scores (total-total) within and between the questionnaires.'”
Factor loadings from factor analysis of ABEL also suggested good
internal validity with most items having factor loadings greater than
or equal to .49. Three items had factor loadings between .44 and
462

3.5 | Normative data

Parents’ Evaluation of Aural/Oral Performance of Children had pub-
lished normative data of a large number of normal hearing children
and those with hearing/listening difficulties.*® ECLiPS and LittlEARS
had published normative data for normal hearing children.?2?% ABEL
reports data for a small number (28) of cochlear implant and hearing
aid users.?® LSQ looked at differences in responses on different
items for older and younger children as well as normally-hearing and
hearing-impaired children®* though to our knowledge the data were

not normed per se.

3.6 | Item bias

Evaluation of Children’s Listening and Processing Skills and LittlEARS
have published analysis, assessing of gender (ECLIPS, LittIEARS)
socio-economic status (ECLiPS) on responses.22'23'25 Scoring was
adjusted to account for gender effects in the ECLiPS. No effects of
gender were reported for LittIEARS.

3.7 | Ceiling/floor effects

Only ECLIiPS reports data regarding floor or ceiling effects. This was
established for each of the five domains of the questionnaire?? using
Item Response Theory (a psychometric modelling approach). Ceiling
effects (ie area of low or no measurement sensitivity) were apparent

in older typically-developing children across all domains.??
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3.8 | Administrative burden

Most scoring involved simply summing answers to obtain a single
score. Some questionnaires involved calculation of average scores
for more than one domain (eg ABEL or CHAPS). The ECLIPS was a
notable exception in terms of ease of scoring and interpretation. This
reflects both its 5-domain structure and requirement to address age
and gender effects. The test designers developed an automated
scoring spreadsheet to address these complications. It means, in

addition to time to enter data, access to a computer is required.

4 | DISCUSSION

4.1 | Summary of findings

Most questionnaires considered in this study had purposes at least of
adequate relevance to OME and they were relatively easy to score and
administer. However, publications describing the evaluation of reliabil-
ity, validity, normative data, item bias and measurement model were
not available for most of the questionnaires assessed. The question-
naires that scored well across the greatest number of criteria were
ECLIiPS, LittlEARS and PEACH. However, these three questionnaires
were developed for different purposes. LittIEARS and PEACH are nar-
rowly focused on hearing, while ECLiPS evaluates hearing and listening

difficulties in the context of language, cognitive and social difficulties.

4.2 | Challenges in assessing OME

Despite clear guidelines from NICE and other bodies setting out cri-
teria for the treatment of patients with OME,” clinicians frequently
treat patients because of “extenuating circumstances” rather than
because of meeting core criteria for ventilation tube insertion.
These extenuating circumstances refer to the perceived detrimental
effects of recurrent infections as well as impact of OME on quality
of life, speech, language psychosocial and educational development.®
How these extenuating circumstances are established is not clear,
and certainly, there is a need for an assessment tool that would
allow clinicians to manage the child as a whole, not just on the basis
of the pure-tone audiogram. Good quality questionnaires designed
to capture these broader issues, in addition to hearing loss, could
potentially meet this need.

A further challenge is one of distinguishing hearing-related prob-
lems from those linked to listening, attention and other cognitive
aspects that influence a child's daily functioning. Do the children
having surgery due to extenuating circumstances have problems
only and predominantly due to OME? Or do these children have
additional underlying language, social or cognitive problems with
OME being coincidental? This is at present unknown, but reliably
differentiating hearing problems from these other difficulties is
clearly important, and questionnaires have a potential role to play in
doing this.

Furthermore, studies on OME report a wide range of different

outcome measures making comparison between them difficult.” The

use of a well-developed psychometrically robust questionnaire which
is sensitive to all issues relevant to OME would help standardise the
measurement of disease impact and treatment outcome, thus aiding

effective comparison between studies.

4.3 | Questionnaires in OME

Clinicians have access to many different questionnaires to support
their assessment and decision-making. It can be difficult to decide
which questionnaires to use. Ideally, clinicians need a question-
naire that offers information about the disease of interest that is
clinically relevant, and psychometrically robust, while at the same
time keeping respondent and administrator burden to a minimum.
As is apparent from Table 2, no single questionnaire met all the
criteria established in this study. There were considerable gaps in
the formal evaluation of the quality of the available question-
naires.

As noted, when reviewing components of the analysis frame-
work, it may have been useful to measure sensitivity of the ques-
tionnaires to treatment-related change, that is, “responsiveness.”
However, there is a lack of clarity on the definition of “responsive-
ness,” meaning a lack in standardization of methodology for its calcu-
lation.?® Furthermore, although important for interpreting changes in
scores subsequent to treatment,?® the concept provides little insight
into the measurement validity of an instrument. It has consequently
been argued that “responsiveness” does not need to be separately

assessed when validating a questionnaire.?®

4.4 | Limitations

Evaluation of Children’s Listening and Processing Skills, LittlEARS
and PEACH scored better than most of the other questions, in part
because the developers included more thorough assessments of the
psychometric properties of the questionnaires as part of the devel-
opment process. However, these tools were not specifically designed
to assess OME and may assess issues that are not strictly relevant
to OME. As such, they may contain items that collect information
that is redundant in the context of OME. Further exacerbating this
problem, all 8 assessment criteria in the assessment framework
received equal weighting in terms of relative importance. Yet, it
could be argued that some components of the framework specifically
conceptual clarity and validity are more important than others, such
as administrative or respondent burden. The framework applied was
useful for supporting a systematic assessment of the questionnaires
but future researchers using this framework could consider incorpo-
rating some method for weighting the different assessment criteria
according to importance relative to purpose.

In terms of item redundancy, LittlEARS was designed to evaluate
age-appropriate auditory behaviour, in the pre-verbal developmental
phase, while PEACH focuses on the effects of intervention with
hearing aids or implants. Both of these questionnaires are narrowly
focused on hearing with many items focusing on capturing symp-
toms of hearing loss in different contexts. This is potentially very
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useful for gauging degree of hearing loss in children and infants
younger than 2 years. It is less useful for older children, where the
hearing related-questions are relatively redundant as clinicians can
measure hearing loss reasonably reliably. They are more interested
in assessing extenuating circumstances to support decisions about
ventilation tube insertion. By contrast with LittlIEARS and PEACH,
ECLIiPS offers a broad-based evaluation of listening, language, social
and cognitive difficulties in children with suspected APD. Some of
the items assessing these difficulties may be less relevant in the con-
text of OME. The questionnaire also clearly misses some of the
more disease-relevant issues such as impact on quality of life. On
the other hand, the broader assessment of listening, language and
social difficulties may help clinicians to differentiate impact from
hearing loss from impact due to other underlying developmental
difficulties.

It is our hope that this assessment of the various questionnaires
will provide a useful framework to support clinicians in identifying
an appropriate questionnaire for use in the assessment of children
with OME. The methodology used in the comparison of question-
naires can be used in the assessment of other such tools used in
other disease processes. The current questionnaires each have
strengths and weaknesses, and our findings highlight the need for
more robust assessment of measurement properties in question-
naire development. Although it may be tempting to call for develop-
ment of yet another questionnaire, perhaps a better strategy would
be to establish which of the existing options is most fit for purpose
so that there can be a standardization of assessment procedures
across practices. A variety of existing questionnaires are available,
and it may be that future research or clinical assessment chooses
one of the questionnaires that is most appropriate to the clinical
question. On the other hand, perhaps no single questionnaire can
meet all assessment needs for all OME referrals and different ques-
tionnaires may be variably informative for different subgroups or

settings.

5 | CONCLUSION

We have assessed 15 commonly used questionnaires for possible
use in children with OME, using set criteria. There were considerable
gaps in the formal evaluation of the available questionnaires. ECLIPS,
LittlEARS and PEACH appear to be the most suitable ones as they
most fully satisfy the criteria laid out in this study for the assessment
of questionnaires. Although initially developed for different purposes,
they cover domains, which are also of relevance to OME. Question-
naires in OME could provide a useful adjunct to audiometry, as a
means of assessing a child’s everyday function, but further research
is needed to determine how they fit into the overall assessment of
children with OME.
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