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Abstract

Background: Instruments that measure the patient-reported outcome and quality of life are essential to assess the
treatment success of any medical intervention. This review represents valid and reliable outcome assessment
instruments for tonsillectomy (TE) and tonsillotomy (TO) in adult patients as TE/TO still belong to one of the most
common performed surgical procedures.

Methods: A systematic review of the literature in the MEDLINE, PubMed, Web of Science and Cochrane Library was
conducted. Studies describing reliable and valid patient-reported outcome measures (PROM) in adults with regard
to the perioperative as well as postoperative follow-up after TE/TO were examined. Thus, studies without PROMs or
PROMs only relating to children as well as studies in non-English/non-German language or without any detailed
information were excluded.

Results: Four thousand four hundred forty studies were identified. Thirteen reliable and valid patient–reported
outcome assessment instruments presenting the perioperative and postoperative outcome were analysed. Four
generic questionnaires are included that are used to measure the outcome after TE/TO in adults. Four disease-
specific questionnaires relating to obstructive sleep apnea (OSA) and sleep disordered breathing (SDB) as well as
two TE/TO specific questionnaires are validated for adults. With regard to the perioperative outcome including
parameters like pain, nausea, vomiting, satisfaction three assessment instruments are analysed.

Conclusion: This review describes the currently available, reliable and valid generic and disease-specific instruments
assessing the perioperative as well as postoperative outcome to evaluate the treatment success after TE/TO in adult
patients. Therefore, this study improves the selection of the appropriate patient–reported outcome assessment
instrument to assess the quality of life in adults undergoing TE/TO.
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Background
Tonsillectomy (TE) and tonsillotomy (TO) (TE/TO) be-
long to the most common operations [1, 2]. The most
frequent indications are infections like recurrent tonsil-
litis and peritonsillar abscess as well as sleep-disordered
breathing (SDB) including the obstructive sleep apnea
(OSA) [3].
Tonsillectomy does not only have a huge impact on

the health-related quality of life (HRQOL) of children

but also affects the outcome in adults. However, the
number of studies that measure the outcome and benefit
in adult patients is still lower than in paediatric ones.
There are significant differences between adult and
paediatric attitudes, especially in the assessment of the
HRQOL, which have to be considered in the evaluation
of the outcome [4].
Children for example, are primarily influenced by their

social environment consisting of their family, school and
peer-group. Health-related restrictions that influence
these child contexts like playing with friends result in a
worse assessment of HRQOL. There are differences in
the rating of the HRQOL of the children between

© The Author(s). 2019 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

* Correspondence: christophOtto.Spiekermann@ukmuenster.de
1Department of Otorhinolaryngology, Head and Neck Surgery, University
Hospital Münster, Münster, Germany
2Institute of Immunology, University Hospital Münster, Röntgenstr. 21, 48149
Münster, Germany

Seethaler et al. Health and Quality of Life Outcomes          (2019) 17:122 
https://doi.org/10.1186/s12955-019-1192-z

http://crossmark.crossref.org/dialog/?doi=10.1186/s12955-019-1192-z&domain=pdf
http://orcid.org/0000-0002-0775-2788
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:christophOtto.Spiekermann@ukmuenster.de


parents and children themselves because their percep-
tion of HRQOL itself as well as language comprehension
distinguishes [4, 5]. Furthermore, the own perception of
HRQOL changes with the developmental level for chil-
dren of different ages as well [6]. In addition, the conse-
quences of the adverse effects caused by the symptoms
of recurrent tonsillitis, sore throat episodes and SDB
vary greatly in dependence on the patient’s age. In con-
trast, for adult patients, absence from work and lack of
concentration has an influence on productivity and con-
sequently on the socio-economic status. Job insecurity
has a great impact on the quality of life and the health
status [7]. In 2016 the German Federal Statistical Office
DESTATIS published the number of inpatient treat-
ments due to chronic diseases of palatine and
pharyngeal tonsils. In total 98506 inpatient treatments
were recorded in 2015 in Germany. Thereof, 49812 pa-
tients are younger than 15 years while 48694 are above
15 years. In addition, it has to be considered that chronic
diseases of pharyngeal tonsils/adenoids are included as
well and therefore, the percentage of tonsillitis is prob-
ably higher among patients older than 15 years [8].
These data impressively indicate the high impact of re-
current tonsillitis in the adult patients which has been
kept unattended in the current literature so far.
HRQOL questionnaires ought to measure HRQOL by

its multidimensional aspects while integrating objective as
well as subjective domains that consist of physical-, so-
cial-, emotional-wellbeing and development and activity
[9]. These domains are important to evaluate the treat-
ment’s efficiency as they involve the patient-reported out-
come as well [10]. Furthermore, the subjective outcome
parameters are only observable and discernible with a
self-report of the patient. Nowadays, the evidence of an
improvement of the HRQOL is a basic prerequisite in
assessing the benefit on any medical intervention [11–13].
The aim of this review article is to present the reliable

and valid outcome assessment instruments for adults
with regard to the perioperative as well as postoperative
follow-up after TE and TO.

Materials and methods
Based on the preferred reporting items for systematic re-
views and meta-analyses (PRISMA) guidelines a

structured research in the MEDLINE, PubMed, Web of
Science and Cochrane Library database was conducted
using the following combinations of search terms: “Ton-
sillectomy” AND “Quality of life” OR “Tonsillotomy”
AND “Quality of Life” as well as “Tonsillectomy” AND
“Outcome” OR “Tonsillotomy” AND “Outcome” [14].
Detailed information concerning the search strategy are
illustrated in Table 1. Literature from the inception of
the database to September 15, 2017 was included in the
present study and literature research has been updated
on January 22, 2019.

Inclusion criteria
Studies utilizing patient-reported outcome measures
(PROM) for patients older than 18 years were included.
Validity and reliability of questionnaires which were used
to assess the outcome of patients undergoing TE/TO be-
cause of recurrent episodes of acute tonsillitis, hyperplas-
tic tonsil, sleep-disordered breathing and peritonsillar
abscess were examined. Therefore, the reliability was con-
sidered to be “good”, if one type of reliability has been
tested with satisfactory results (e.g. internal consistency or
test-retest reliability), and if both types have been tested
with at least good results the reliability was rated as “very
good”. Validity was considered “good” if one or two types
of validity have been tested with satisfactory results (e.g.
content and construct validity) and if more than two types
of validity have been tested with at least good results, val-
idity was rated “very good” [11]. (Table 2) Perioperative as
well as postoperative follow up studies were analysed.

Exclusion criteria
Studies describing non-patient-related outcome parame-
ters were excluded as well as studies in non-English/
non-German language, case reports and duplicates. Sys-
tematic reviews, literature reviews and meta-analyses
were excluded to avoid duplicates. Studies with ques-
tionnaires only validated for paediatric patients younger
than 18 years and questionnaires regarding cognitive be-
haviour were rejected. Furthermore, non-validated ques-
tionnaires and studies without available detailed
information about validity and reliability were excluded.
Figure 1 illustrates the study selection process of the
database research.

Table 1 Search strategy to identify studies using instruments to assess the patient-reported outcome and HRQOL in Adults
undergoing tonsillectomy or tonsillotomy

Database Strategy

Pubmed/MEDLINE (n =
2112)

Search terms: “Tonsillectomy” AND “Quality of life” OR “Tonsillotomy” AND “Quality of Life” as well as “Tonsillectomy” AND
“Outcome” OR “Tonsillotomy” AND “Outcome” in all fields. Literature from inception of the database to January 22, 2019.

Cochrane Library (n =
575)

Search terms: “Tonsillectomy AND Quality of life”, “Tonsillotomy AND Quality of Life” as well as “Tonsillectomy AND
Outcome”, “Tonsillotomy AND Outcome” in all fields. Literature from inception of the database to January 22, 2019.

Web of Science (n =
1753)

Search terms: “Tonsillectomy AND Quality of life”, “Tonsillotomy AND Quality of Life” as well as “Tonsillectomy AND
Outcome”, “Tonsillotomy AND Outcome” in all fields. Literature from inception of the database to January 22, 2019.

Seethaler et al. Health and Quality of Life Outcomes          (2019) 17:122 Page 2 of 12



Ta
b
le

2
Pa
tie
nt
-r
ep

or
te
d
ou

tc
om

e
m
ea
su
re
s
in

TE
/T
O
va
lid
at
ed

fo
r
ad
ul
ts

PR
O
M

In
di
ca
tio

n
Fr
eq

ue
nc
y
us
ed

in
St
ud

ie
s

Re
ca
ll
Pe
rio

d
us
ed

in
St
ud

ie
s

Va
lid
ity

Re
lia
bi
lit
y

Re
sp
on

si
ve
ne

ss
D
ev
el
op

m
en

t
Re
fe
re
nc
e

Po
st
op

er
at
iv
e

O
ut
co
m
e

G
en
er
ic

Q
ue
st
io
nn

ai
re
s

G
BI

G
en

er
ic
ou

tc
om

e
in

ot
or
hi
no

la
ry
ng

ol
og

ic
al
su
rg
er
y

12
6
m

-
4
y

+
+

+
Ro

bi
ns
on

et
al
.

[1
5–
17
]

W
H
O
Q
O
L-

BR
EF

A
ss
es
sm

en
t
of

Q
oL

1
6–
8
m

+
+

+
+

+
W
H
O
Q
O
L

G
ro
up

[1
8–
20
]

SF
-3
6

A
ss
es
sm

en
t
of

ge
ne

ra
lh

ea
lth

7
6
m

-
1
y

+
+

+
+

+
RA

N
D

C
or
po

ra
tio

n
[2
1–
23
]

15
D
-H
RQ

O
L

A
ss
es
sm

en
t
of

he
al
th
-r
el
at
ed

Q
oL

2
6
m

-
2
y

+
+

+
+

Si
nt
on

en
[2
4]

O
SA
/S
D
B-
Sp
ec
ifi
c

Q
ue
st
io
nn

ai
re
s

ES
S

SD
B

25
6
w

-
3
m

+
+

+
Jo
hn

s
et

al
.

(1
)

[2
5–
28
]

SA
Q
LI

SD
B

1
1
y

+
+

+
+

+
+

Fl
em

on
s
et

al
.

[2
9,
30
]

Be
rli
n-

Q
ue
st
io
nn

ai
re

O
SA

1
2–
6
m

+
+

0
N
et
ze
r
et

al
.

[3
1,
32
]

FO
SQ

O
SA

4
3–
6
m

+
+

+
+

+
W
ea
ve
r
et

al
.

[3
3–
35
]

TE
/T
O
-S
pe
ci
fic

Q
ue
st
io
nn

ai
re
s

TA
H
SI

To
ns
il
an
d
ad
en

oi
d
di
se
as
e

1
6
m

-
1
y

+
+

+
+

+
+

St
ew

ar
d
et

al
.
[3
6]

TO
I-1
4

C
hr
on

ic
to
ns
ill
iti
s

2
1
m

-
1
y

+
+

+
+

+
+

Sk
ev
as

et
al
.

[1
2]

Pe
rio

pe
ra
tiv
e

O
ut
co
m
e

VA
S/
N
RS

O
ut
co
m
e
af
te
r
su
rg
er
y

59
1
d
-
2
y

+
+

+
[3
7,
38
]

PO
N
V

1
1
h
-
2
d

+
+
+

+
+

W
en

gr
itz
ky

et
al
.

[3
9]

Q
U
IP
S

1
1
d

+
+

0
M
ei
ss
ne

r
et

al
.

[4
0]

Re
lia
bi
lit
y:
+
(o
ne

ty
pe

of
re
lia
bi
lit
y
ha

s
be

en
te
st
ed

w
ith

sa
tis
fa
ct
or
y
re
su
lts

e.
g.

in
te
rn
al

co
ns
is
te
nc
y
or

te
st
-r
et
es
t
re
lia
bi
lit
y)
,+

+
(b
ot
h
ty
pe

s
ha

ve
be

en
te
st
ed

w
ith

at
le
as
t
go

od
re
su
lts
)V
al
id
ity

:+
(o
ne

or
tw

o
ty
pe

s
of

va
lid

ity
ha

ve
be

en
te
st
ed

w
ith

sa
tis
fa
ct
or
y
re
su
lts

e.
g.

co
nt
en

t
an

d
co
ns
tr
uc
t
va
lid

ity
),
+
+
(m

or
e
th
an

tw
o
ty
pe

s
of

va
lid

ity
ha

ve
be

en
te
st
ed

w
ith

at
le
as
t
go

od
re
su
lts
)R
es
po

ns
iv
en

es
s:
+
(r
es
po

ns
iv
en

es
s
ha

s
be

en
te
st
ed

),
+
+
(r
es
po

ns
iv
en

es
s
ha

s
be

en
te
st
ed

w
ith

go
od

to
ve
ry

go
od

re
su
lts
),
0
(r
es
po

ns
iv
en

es
s
ha

s
no

t
be

en
as
se
ss
ed

)
Fr
eq

ue
nc
y
U
se
d
in

St
ud

ie
s:
N
um

be
r
of

st
ud

ie
s
id
en

tif
ie
d
in

ou
r
re
se
ar
ch

th
at

ut
ili
ze

th
es
e

qu
es
tio

nn
ai
re

fo
r
ad

ul
t
pa

tie
nt
s

A
bb

re
vi
at
io
ns
:T
E
To

ns
ill
ec
to
m
y,
TO

To
ns
ill
ot
om

y,
O
SA

O
bs
tr
uc
tiv

e
Sl
ee
p
A
pn

ea
,S
D
B
Sl
ee
p
D
is
or
de

re
d
Br
ea
th
in
g,

Q
oL

Q
ua

lit
y
of

Li
fe
,G

BI
G
la
sg
ow

Be
ne

fit
In
ve
nt
or
y,
W
H
O
Q
O
L-
BR

EF
W
or
ld

H
ea
lth

O
rg
an

iz
at
io
n
Q
ua

lit
y
of

Li
fe

ab
br
ev
ia
te
d
ve
rs
io
n,

SF
-3
6
Sh

or
t-
Fo

rm
36

Su
rv
ey
,1
5D

-H
RQ

O
15

D
im

en
si
on

s
H
ea
lth

-R
el
at
ed

Q
ua

lit
y
of

Li
fe
,E
SS

Ep
w
or
th

Sl
ee
pi
ne

ss
Sc
al
e,

SA
Q
LI
C
al
ge

ry
Sl
ee
p
A
pn

ea
Q
ua

lit
y
of

Li
fe

In
de

x,
FO

SQ
Fu

nc
tio

na
l

O
ut
co
m
es

of
Sl
ee
p
Q
ue

st
io
nn

ai
re
,T
A
H
SI
To

ns
il
an

d
A
de

no
id

H
ea
lth

St
at
us

In
st
ru
m
en

t,
TO

I-1
4
To

ns
ill
ec
to
m
y
O
ut
co
m
e
In
ve
nt
or
y
14

,V
A
S
Vi
su
al

A
na

lo
gu

e
Sc
al
e,

N
RS

N
um

er
ic
Ra

tin
g
Sc
al
e,

PO
N
V
Po

st
op

er
at
iv
e
N
au

se
a

an
d
Vo

m
iti
ng

in
te
ns
ity

sc
al
e,

Q
U
IP
S
Q
ua

lit
y
Im

pr
ov

em
en

t
in

Po
st
op

er
at
iv
e
Pa

in
M
an

ag
em

en
t,
h
ho

ur
,d

da
ys
,w

w
ee
ks
,m

m
on

th
s,
y
ye
ar
s

Seethaler et al. Health and Quality of Life Outcomes          (2019) 17:122 Page 3 of 12



Results
Using the different combinations of search terms, 4440
studies could be identified. After excluding duplicates
and screening the titles and abstracts 658 studies
remained for further analysis. Additionally, studies with-
out detailed information and studies that measure the
cognitive behaviour were rejected afterwards. Of the
remaining studies all questionnaires were analysed and
divided into different categories:

(1) Generic questionnaires
(2) OSA/SDB specific questionnaires
(3) TE/TO specific questionnaires
(4) Perioperative follow up

Finally, the questionnaires were analysed with regard
to their validation in adult patients. In total, four generic
questionnaires, four OSA/SDB and two TE/TO specific
questionnaires as well as four questionnaires measuring

Fig. 1 PRISMA flow diagram illustrating research strategy. Abbreviations: TE = Tonsillectomy; TO = Tonsillotomy; OSA = Obstructive Sleep Apnea;
SDB = Sleep Disordered Breathing
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the perioperative follow up met the inclusion criteria
(Table 2).

Generic questionnaires
In this review four validated generic questionnaires
which were used to assess the outcome of TE/TO in
adult patients could be identified. The Glasgow Benefit
Inventory (GBI), the World Health Organization Quality
of Life (WHOQOL-BREF), the Short-Form 36 Survey
Version 2 (SF-36) and the 15 Dimensions Health-
Related Quality of Life (15D-HRQOL) were included.
The number of questions ranged from 15 to 36 while
the number of domains varies from three to 15.
The GBI is a measure of the generic patient-reported

outcome that was developed for otorhinolaryngological
interventions by Robinson et al. in 1996. It is only con-
ducted once postoperatively and self-completed by the
patients (above 18 years) or during an interview in order
to identify the changes in the health status due to differ-
ent interventions [15]. These interventions are not just
regarded to surgical procedures but also include medical
interventions. The GBI consists of 18 items that are di-
vided into three subscales: the general subscale consists
of twelve questions about general and psychosocial
health; the social scale reports the need of social support
using three more questions; and the physical health sub-
scale includes the three remaining questions about con-
sultations of physicians or medication requirements [16,
41]. Questions are answered using a five-point Likert
scale with a range from one to five, while a score of one
is indicating the worst change of health status and a
score of five the best change. Afterwards the responses
of the 18 questions are summed up and divided by 18 to
obtain an average score. Subtracting three of this score
and then multiplying by 50 leads to the finally score with
a range from − 100 (indicating the poorest outcome)
through zero (no change) to + 100 (best outcome) [15,
16]. The GBI is a reliable and validated instrument
measuring changes in the health status and HRQOL
after surgical interventions. The whole questionnaire as
well as the subscales themselves are reliable, valid and
sensitive to represent changes in general patient-
reported outcome [15].
The WHOQOL-BREF is the short version of the

WHOQOL-100 which is a cross-culturally validated as-
sessment of well-being and both are developed by the
WHOQOL Group [18]. The WHOQOL-100 contains
100 items in six domains that represent 24 facets [42].
Therefore, the WHOQOL-BREF uses one item of each
already existing facet and additionally two items of the
overall quality of life and general health facet. In total,
the WHOQOL-BREF represents a 26-item instrument
with four different domains: domain one represents the
physical health while domain two examines the

psychological aspects. Domain three presents social rela-
tions and domain four reflects the environment [43].
The different questions are answered using four different
five-point Likert interval scales, which are originally used
by the WHOQOL-100. These scales reflect intensity,
capacity, frequency and evaluation as they illustrate
“how much”, “how completely”, “how often”, “how good”
or “how satisfied” the patient felt during the last 2 weeks.
Afterwards the scores are converted into a scale from
zero to 100 [18, 44]. The questionnaire is self-completed
by the respondent (above 18 years) but can also be an-
swered during an interview.
The WHOQOL-BREF is a reliable and validated in-

strument to assess the HRQOL while representing
good discriminant validity, content validity, internal
consistency and test-retest reliability as a short ver-
sion of the WHOQOL-100 [18, 42].
The Short-Form 36 Health Survey Version 2 (SF-36) is

a generic questionnaire measuring the well-being and
health of the respondent. It consists of eight health do-
mains: Physical Functioning, Role-Physical, Bodily Pain,
General Health, Vitality, Social Functioning, Role-
Emotional and Mental Health which all contribute to
the physical component summary scores (PCS) and
mental component summary (MCS) scores. It has differ-
ent applications including measuring changes in the
health status and the treatment effectiveness, predicting
medical expenses and comparing disease burden in dif-
ferent populations. In total, 36 questions are asked and
the questionnaire is available in 170 translations for
adult respondents above 18 years [45, 46]. The question-
naire is answered by the patients themselves or during
an interview by using different response choices includ-
ing different five-point Likert scales and yes/no answers
[46]. Afterwards, the given answers are transformed
using a scoring key with possible scores from zero to
100 which presents the achieved percentage. Higher
scores indicate a better health status [47]. In addition,
the SF-36 is one of the most used patient-reported out-
come instruments overall [48]. For adults, the SF-36 rep-
resents a reliable and valid questionnaire measuring
physical and mental health [21–23, 46].
The 15 dimensions health-related quality of life (15D-

HRQoL) instrument represents the health status of a
person or a group as a profile. It is used as a self-
administration but the questions can also be answered
during an interview. In total, the 15D-HRQoL consists
of 15 dimension including mobility, vision, hearing,
breathing, sleeping, eating, speech, excretion, usual ac-
tivities, mental function, discomfort and symptoms, de-
pression, distress, vitality and sexual activity. Answers
are given using different five-ordinal levels on each di-
mension scoring one to five [24, 49]. With the help of a
special valuation system the questionnaire is scored from
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zero to one while zero means being dead and one indi-
cates having no problems on any dimension (“full
HRQOL”) [50]. Actually, the questionnaire is available in
31 different languages and is developed for persons above
16 years. The questionnaire is able to identify the actual
health status of a person or a group as a profile and as a
single index score. Therefore, it represents a reliable and
valid method as it has high content validity as well as con-
struct validity. In addition, the 15D-HRQoL has a high
sensitivity as the discriminatory power as well as the re-
sponsiveness to change have been proven [24, 50, 51].

OSA/SDB specific questionnaires
Four disease specific questionnaires which are indicated
for OSA or SDB in adults were included in this review.
Therefore, the Epworth Sleepiness Scale (ESS), the
Berlin-Questionnaire, the Sleep Apnea Quality of Life
Index (SAQLI) and the Functional Outcomes of Sleep
Questionnaire (FOSQ) were analysed. The number of
questions ranged from eight to 35 while the number of
domains varies from three to five.
The ESS was developed in 1990 by Johns et al. in

order to assess the daytime sleepiness of the respon-
dents. The questionnaire consists of eight questions that
are answered by the patients themselves. The answers
are given using a four-point scale with a range from zero
to three (0 = would never doze; 1 = slight chance of doz-
ing; 2 = moderate chance of dozing; 3 = high chance of
dozing). Therefore, the total score varies from zero to 24
with higher scores indicating a higher average sleep pro-
pensity (ASP) of a person’s daily live. The ESS is an in-
strument measuring the daytime sleepiness in eight
different situations while disregarding subjective feelings
and the duration of drowsiness [52]. The ESS is a reli-
able instrument in measuring persistent daytime sleepi-
ness in adult because it has a high internal consistency
as Cronbach’s alpha scores r = 0.88 [25]. Furthermore,
the external criterion validity of the ESS has been evalu-
ated with the help of a functional MRI study [53] and
the Multiple Sleep Latency Test (MSLT) [54]. Addition-
ally, the responsiveness of the ESS questionnaire to
treatment effects has been tested for obstructive sleep
apnea [26, 52]. However, the significant correlations be-
tween the ESS scores and the MSLT scores and the se-
verity of sleep apnea were rebutted in more recent
studies [27] but the studies analysed in this review gen-
erally used the ESS in addition to polysomnography
findings and that’s why the ESS is not used as a diagnos-
tic tool by itself.
The Calgery Sleep Apnea Quality of Life Index

(SAQLI) is a disease-specific questionnaire developed by
Flemons and Reimer in order to measure the quality of
life in adults with sleep apnea or any sleep disorders. It
consists of 35 questions containing four domains: daily

functioning with eleven items, social interactions includ-
ing thirteen questions, emotional functioning with
eleven items and symptoms with regarding five ques-
tions. Treatment-related symptoms including five more
questions can be used as an additional domain for active
therapy and therapeutic interventions like surgery. This
questionnaire is answered during an interview with a
trained interviewer. Therefore, three different response
options using different coloured seven-point Likert
scales scoring one to seven were used while the respon-
dents are able to add other symptoms if necessary [29].
Scoring one indicates maximal impairment while seven
states no impairment. The questionnaire is available in
three different languages. It is related with a high in-
ternal consistency (Cronbach’s alpha = 0.88 to 0.92) as
well as a high construct validity and responsiveness [29,
30]. Thus, the SAQLI is a reliable and valid disease-
specific questionnaire measuring quality of life in adult
patients with sleep apnea in clinical trials.
The Berlin-Questionnaire is a disease-specific ques-

tionnaire identifying patients with obstructive sleep
apnea. It consists of ten questions organized in three dif-
ferent categories that are answered by the respondents
themselves. Category one examines the frequency and
presence of sleep and snoring behaviour. Category two
evaluates the fatigue or daytime sleepiness while the last
category identifies possible hypertension and obesity [31,
55]. The questionnaire is scored with the help of a scor-
ing algorithm and is considered positive if two or more
categories are scored positive. Category one and two are
positive if two or more answers are positive while cat-
egory three is positive if one answer is positive or the
BMI is greater than 30. A positive questionnaire indi-
cates a high risk of having sleep apnea while a negative
one (one or no categories are positive) suggests low risk
[31, 56]. The Berlin-Questionnaire is a reliable validated
instrument assessing the risk for sleep apnea in adult pa-
tients. It has a high internal consistency with Cronbach’s
alpha varying from 0.86 to 0.92 [31]. In total, the Berlin-
Questionnaire has good sensitivity for identifying OSA
in sleep clinic population [57, 58] but it depends on the
definition of OSA as the sensitivity varies with different
hypopnea definitions [32].
The Functional Outcomes of Sleep Questionnaire

(FOSQ) is a disease-specific questionnaire for adults
representing the impact of disorders of excessive sleepi-
ness (DOES) in different daily activities and how these
disorders are improved by treatment. The questionnaire
consists of 30 questions organized into five subscales: ac-
tivity level, vigilance, intimacy and sexual relationships,
general productivity and social outcome. Answers are
given self-administered using a four-point rating scale
from zero to four (no difficulty, a little difficulty, moder-
ate difficulty, extreme difficulty). If respondents have no
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difficulties in the stated activity they ought to skip the
next questions while respondents who have difficulties
are asked to score how often they have these difficulties
on four-point scale (once in a while, some of the time,
most of the time, all the time). Additionally, patients are
asked how frequently they perform special activities on a
six-point scale from zero to five (never did it – three or
more times a week) [33]. A shorter version of the FOSQ,
the FOSQ-10 has been developed as well [59]. The
FOSQ is a reliable instrument as Cronbach’s alpha value
varies from 0,87 to 0,95 for the whole test and the sub-
scales yield scores higher than 0.7. Furthermore, it is a
valid questionnaire as it has high discriminant and con-
struct validity and its concurrent validity has been suc-
cessfully proven using the SF36 and SIP questionnaires
[33, 34].
The short form FOSQ-10 is a reliable and valid quality

of life instrument to determine functional health status
in adults as well [59].

TE/TO specific questionnaires
Apart from the already contemplated questionnaires,
there are another two disease-specific questionnaires
that are specific to tonsillectomy (TE) and tonsillotomy
(TO) and validated for adult patients. Hence, the Tonsil
and Adenoid Health Status Instrument (TAHSI) and the
Tonsillectomy Outcome Inventory 14 (TOI-14) are ana-
lysed in this review.
The TAHSI is a disease-specific QoL questionnaire

that measures the outcome in adult patients with tonsil
and adenoid disease. Although there exists a version for
adults, the English version of the TAHSI developed by
Stewart et al. in 2001 has been only validated for chil-
dren aged two to 16 years [60, 61]. Therefore, the Ger-
man version (G-TAHSI) is examined here as it is
validated for adult patients. Originally, the THASI con-
sists of six subscales but in the German version three
subscales were added though the final number of 18
questions sustained. Thus, the nine subscales include re-
current throat infections, halitosis, chronic throat infec-
tion, swallowing problems, lymphadenopathy, health
care utilization, severe throat infections, work perform-
ance and nocturnal breathing with two questions per
subscale. The questions are answered during a telephone
interview using the original five-point Likert scale scor-
ing zero (no problem) to four (very severe problems).
Afterwards the achieved points are summed up with a
final range from zero to 72 while lower scores indicate a
low burden of disease, an improved HRQOL and a bet-
ter outcome [36, 61]. The G-THASI is a reliable and val-
idated outcome assessment instrument for adult patients
with chronic or recurrent tonsillitis. Internal consistency
was proven by a Cronbach’s alpha of 0.92 and a reliabil-
ity coefficient of 0.89 could be determined. Guyatt’s

Responsiveness Index is 5.1 indicating a good respon-
siveness. Furthermore, the TAHSI has a specificity of
90% and sensitivity of 80% [36].
The TOI-14 is a disease-specific questionnaire for

adults with chronic tonsillitis that measures the HRQOL
in the long-term period. It consists of 14 questions
which are organized into four subscales: throat discom-
fort (questions one to four); general health (questions
five and six); resources (questions seven to ten) and so-
cial psychological restriction (questions 11 to 14). Ques-
tions are answered using a six-point Likert scale with a
score from zero (no problem) to five (couldn’t be worse).
Afterwards the achieved points of each subscale are
summed up, divided by the number of questions and
multiplied by 100. Thus, there is a score for each sub-
scale as well as a total score each with a range from zero
to 100 with higher scores indicating a higher burden of
disease. The TOI-14 is a reliable and valid disease-
specific questionnaire that describes the HRQOL in
adult with chronic tonsillitis. Its reliability was measured
by calculating Cronbach’s alpha for the total score (0.86)
and the subscales (range from 0.68 to 0.9) indicating a
moderate to good internal consistency. Moreover, the
test-retest-reliability was discovered whereas the sub-
scores “general health” and “resources” represent moder-
ate, the subscore “throat discomfort” a good and the
subscore “social psychological restriction” and the total
score a very high test-retest-reliability. The content val-
idity, the discriminant validity, the convergent validity
and the sensitivity of the questionnaire were detected.
The discriminant validity seems to be excellent as the
control group had much less complaints than patients
with chronic tonsillitis. The convergent validity shows a
good conformity with regard to the total score and the
subscore “general health” while the remaining subscores
only have a moderate one. The sensitivity to detect clin-
ical improvement after surgeries was tested by using the
standardized response mean (SRM) and demonstrated
major effects postoperatively [12].

Perioperative follow up
This review represents four instruments in order to
identify the perioperative outcome parameters like dys-
phagia, pain, nausea and emesis. Therefore, these ques-
tionnaires were used to reflect the chronological
sequence and development after medical interventions
like surgery. Here, the visual analogue scale (VAS) as
well as the Numeric Rating Scale (NRS), the Postopera-
tive Nausea and Vomiting (PONV) intensity scale and
the Quality Improvement in Postoperative Pain Manage-
ment (QUIPS) are described.
One of the most common used instruments is the

VAS and the NRS. Both are self-administered by the re-
spondent with higher scores displaying greater pain
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intensity. Additionally, both are available horizontally
and vertically as they are a one-dimensional measures of
pain. Using the VAS, the patient is asked to point his
pain intensity with a pencil on a line from zero to 100.
Measuring the distance with a ruler identifies the pa-
tient’s subjective score while zero indicates no pain and
100 demonstrates pain as bad as it could be [37, 62, 63].
The VAS is a reliable and valid method in representing
the pain intensity in adults. Nevertheless, the reliability
is higher among literate than illiterate patients [37, 64,
65]. There is a good correlation between the scores from
horizontal and vertical scales [66]. Another version of
the VAS is the NRS. It usually consists of eleven items
with a range from zero to ten (0 = no pain, 10 = worst
pain). Thus, respondents are asked to select the number
that represents their pain intensity best during the past
24 h. In contrast to the VAS, the NRS can be answered
verbally during a phone interview and therefore no ap-
pearance in person is necessary [37, 67]. Furthermore,
the NRS is a reliable and valid instrument as well [37,
62, 63, 65, 68]. Both, VAS and NRS are quick and easy
instruments in representing the pain intensity in adults
because the administrative burden is low. Besides, there
are hardly any complications in translating the scales
into different languages [37].
The PONV intensity scale is another instrument iden-

tifying the perioperative outcome and possible complica-
tions after surgery. The relevance and importance of
nausea and vomiting is well known, as it is one of the
most common complication after anaesthesia and its risk
factors should not be disregarded [39, 69–71]. The
PONV intensity scale consists of four questions with dif-
ferent response options and therefore, different scores.
The first question has three response options (no = 0
points; once or twice = 3 points; three or more times =
50 points), the second question has four options (no = 0
points; sometimes = 1 point; often or most of the time =
2 points; all of the time = 25 points) and the third one
has two response options (varying (“comes and goes”) =
1 point; constant (“is nearly or almost always present”) =
2 points). The last questions asked about the duration of
nausea in hours and therefore, no particular score is
available. A total score higher than 50 is defined as
clinically important. This questionnaire is usually used
6 h after surgery and can be repeated after 24 and 72
h. The PONV intensity scale is a reliable and valid
measure to detect existing nausea and vomiting after
surgery because it has a high correlation with the ne-
cessary amount of antiemetic drugs and the nausea
VAS score. In addition, the reliability of the PONV
intensity scale is high with a score higher than 0.91
up to 0.99. The responsiveness has been proven with
an excellent discriminatory ability and a large effect
size of 0.82 [39].

The QUIPS is a questionnaire that represents the out-
come after surgery with regard to postoperative pain, pa-
tient’s satisfaction and medication. It consists of 16
questions with different response options. Therefore,
four questions about pain are answered using a numeric
rating scale with a score from zero (no pain) to ten
(worst pain), one question about the patient’s satisfaction
is answered with a numeric rating scale from zero (very
dissatisfied) to ten (very satisfied), one question about
the patient’s incorporation in decision-making is an-
swered with another numeric rating scale from zero (not
at all) to ten (totally included) and the remaining eleven
questions about pain, satisfaction, nausea/vomiting and
well-being are answered with “yes” or “no”. The ques-
tionnaire is answered during a personal interview or by
the patients themselves [72]. Apart from this the QUIPS
questionnaire serves as a benchmark because the results
of the different hospitals that participate on the QUIPS
project were sent to a “benchmark server”. Thus, the re-
sults of the different hospitals can be compared in order
to guarantee an external, subject-specific benchmarking.
Due to this project, the best clinical practice can be
identified to ensure a quality improvement in postopera-
tive pain management. Nevertheless, all data except
from the own results are anonymised and an anonymous
peer comparison and feedback is possible [40, 73, 74].
The QUIPS questionnaire performs well in the domains
of reliability and validity. Cronbach’s alpha scores 0.84
for the numeric rating scales whereas the dichotomous
items score an average Kuder-Richardson-20-Coefficient
of 0.52. In order to prove the validity of QUIPS the pain
intensity and functional impairment from two different
surgeries were compared. The two surgeries differ sig-
nificantly [40, 73].

Discussion
Nowadays, it is not sufficient and adequate to measure
the success of a medical intervention and surgery with-
out any patient-related outcome or subjective point of
view. Every medical treatment is intended to improve
HRQOL and (if the improvement cannot be achieved) it
must at least not result in impairment. Therefore, the
application of assessment instruments that measure the
subjective perception is essential and even indispensable
because many outcome parameters can only be assessed
through self-report [75, 76]. Furthermore, the subjective
and self-reported information are material to the treat-
ment success because the patient himself as individual is
ought to deal with the personal consequences of the
medical intervention. In contrast to clinical standard pa-
rameters patient-reported outcomes provide an insight
into personal effects and consequences of a therapy for
an individual patient. Hence, individuals with the same
state of health, diagnosis and diseases have different
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attitudes, feelings and perceptions as their own ability
for coping with the present restrictions and handicap
differs. Thus, the perceived influence of the disease on
the patients’ satisfaction with life varies greatly. The im-
portance to measure the well-being and HRQOL of a
patient is increasing in medical intervention with the
primary goal to improve the well-being itself and not to
increase life expectancy. Therefore, patients with chronic
diseases that are not life-threatening, such as recurrent
tonsillitis, are concerned about their ability for living a
life without the including restrictions whereas patients
in end-stage of a disease have totally different sorrows
and expectations of the treatment [77]. Thus, the ques-
tionnaires that are meant to represent the HRQOL and
outcome of the patient after a medical treatment have to
fulfil and cope with the possible individual expectations
of the therapies and treatment success. Therefore, an ob-
jective as well as subjective evaluation of the outcome
after surgery is necessary to guarantee a comprehensive
measurement [78].
Regardless of the different purpose and aims of the

PROMs it is indispensable to only use assessment instru-
ments that performed well in the domains of reliability
and validity. With regard to the reliability it is important
to guarantee test-retest-reliability as well as internal
consistency reliability in order to represent the stability
of the measurement and minimizes the risk of con-
founding factors [75]. In general, validity consists of con-
tent, construct and criterion validity and represents how
theory as well as empirical evidence are able to contrib-
ute adequate and appropriate interpretations and actions
[79]. Content validity is the ability to measure the con-
cept of interest and to forecast the future-outcome while
construct validity includes convergent and divergent val-
idity and measures if constructs are related to each other
[80]. Criterion validity describes the correlation of the
instrument with other validated measures, ideally in
comparison with a “gold standard” [81]. Only reliable
and valid PROMs are capable to ensure an accurate ac-
quisition of data and to assess the outcome of the pa-
tient’s correctly.
This review represents the currently available PROMs

for tonsillectomy that are validated for adult patients in-
cluding the generic and disease-specific postoperative as
well as the perioperative outcome assessment instru-
ments. With the help of these data the selection of out-
come assessment instruments for further studies is
simplified because the suitable instrument can be se-
lected depending on the particular requirements.
The generic-health questionnaires are validated instru-

ments measuring the general quality of life and outcome
after surgeries and medical interventions. Therefore,
they are able to detect a range of domains including
physical and emotional health and learning abilities

without relating to a specific disease [4]. The different
generic questionnaires are able to measure a change due
to a surgical or medical intervention and provide an
insight into the HRQOL of the respondents [15, 18, 21,
24, 46].
Nevertheless, generic-health questionnaires are not

able to focus on specific symptoms or domains because
they only measure the patient’s general well-being with-
out relating to a small domain that is important for the
clinician [82].
However, the presented non-disease-specific ques-

tionnaires are validated in general but not for the ap-
plication in TE/TO, in particular. Therefore, disease-
specific questionnaires that are able to focus on these
specific symptoms and the associated restriction and
impairment of HRQOL are designed and validated for
adult patients. On the one hand OSA and SDB spe-
cific questionnaires are represented which relate to
the symptoms associated with these diseases. Thus,
they focus on the effects of TE/TO on OSA and SDB
symptoms like sleep disturbance, physical symptoms,
emotional symptoms and caregiver concerns [26, 29–
31, 33, 52, 59]. On the other hand, TE/TO disease-
specific questionnaires that are validated for adult pa-
tients are included. The TAHSI focuses on the out-
come of patients with tonsil and adenoid disease
while the TOI-14 is the worldwide only outcome as-
sessment instrument that measures the HRQOL of
patients with chronic tonsillitis [12, 36].
Apart from this, outcome assessment instruments that

measure the perioperative outcome including pain, nau-
sea, vomiting, dysphagia and patient’s satisfaction are
presented. Although the burden of these side effects
may not have a huge impact on the long-term outcome,
it evidentially affects healing and satisfaction of the pa-
tients because it can cause significant morbidity, dehy-
dration, bleeding and rarely life-threatening airway
compromise [70, 83, 84]. Therefore, the risk factors as-
sociated with these short-term effects should not be
underestimated.
In this review only English or German questionnaires

are utilized in order to prevent inhomogeneity due to
translations or cultures. Different nuances of language
and sociocultural context in the translation of question-
naires may result in different answers and the HRQOL
itself as a subjective, multidimensional experience is de-
fined different in other cultures [85, 86].

Conclusion
This review represents thirteen patient-reported out-
come assessment instruments in English or German
language that are validated for adult patients and are ap-
plicable to assess the postoperative as well as periopera-
tive outcome after TE/TO. Thus, generic questionnaires,
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disease-specific questionnaire with regard to OSA/SDB
or TE/TO as well as instruments measuring the peri-
operative follow up are included. Due to different issues
and requirements in clinical practice this review will
simplify the selection of the appropriate patient-reported
outcome instrument.
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