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Abstract The aim of this study was to validate a German
version of the rhinoplasty outcomes evaluation (ROE)
questionnaire. A prospective study was conducted and a
German translated ROE (ROE-D) questionnaire adminis-
tered to 100 patients preoperatively, 6 and 12 months
postoperatively. The translation was performed according
to internationally accepted guidelines. To validate this
instrument, we evaluated its reliability, validity and sen-
sitivity. ROE-D was completed by 54 patients after
6 months and by 69 patients 1 year after functional
rhinoplasty. Cronbach’s o indicated good internal consis-
tency. Reliability was tested with a split-half-reliability,
showing significant correlation. Discrimination validity
was demonstrated by a comparison with healthy controls.
Sensitivity to change showed medium to large effects.
ROE-D is a reliable, validated and sensitive German
instrument for measuring health-related quality of life in
patients after rhinoplasty. The ROE-D focuses mainly on
the aesthetic aspects of the rhinoplasty surgery.
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Introduction

Validated instruments to measure health-related quality of
life (HRQL) in patients are becoming increasingly impor-
tant. In addition to subjective postoperative findings,
HRQL is gaining more significance [1].

In this context, validated instruments to measure HRQL
are used to evaluate patient satisfaction [2]. Septorhino-
plasty is an operation in which both aesthetic and func-
tional aspects play an important role. The patients’
expectations can vary significantly from his surgeons: for
some of the patients, the postoperative function plays a key
role, for others a combination of function and aesthetics.
Nevertheless, an increase in the purely aesthetic motivated
rhinoplasty is observed in some German hospitals. There-
fore, it is useful to have a suitable validated tool in German
language for measuring the functional as well as aesthetic
quality of life aspects after septorhinoplasty.

According to our research two validated instruments to
measure HRQL after rhinoplasty currently exist: the
rhinoplasty outcomes evaluation (ROE) [3] and the func-
tional rhinoplasty outcomes inventory 17 (FROI-17) [4, 5].
The ROE is in use since 2001 and therefore the question-
naire with the most “experience”. In five out of six ques-
tions it focuses on aesthetic issues. For this study the ROE
was translated into German and underwent a validation
process. The aim of this study is to validate the rhinoplasty
outcomes evaluation in German language, the ROE-D.

Materials and methods
The Ethics Committee of the Medical Faculty at the

University of Heidelberg granted permission to conduct
this study (project no. 409/2006).
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Fig. 1 Rhinoplasty outcomes
evaluation German (ROE-D)

Rhinoplasty Outcomes Evaluation-German (ROE-D)

1. Wie sehr mogen Sie das duBere Erscheinungsbild lhrer Nase?

wenig

Uberhauptnicht
0 1

2. Wie gut kdnnen Sie durch die Nase atmen?

Sehr schlecht
0 1

schlecht

teilweise gréBtenteils vollkommen
2 3 4
einigermalen gut sehrgut
2 3 4

3. Wie sehr mégen Ihre Freunde und Nahestehende Ihre Nase?

Uberhauptnicht wenig
0 1

teilweise groftenteils vollkommen
2 3 4

4. Denken Sie, dass das Erscheinungsbild der Nase lhre sozialen oder beruflichen Aktivitaten

beeintrachtigt?

immer
0 1

héaufig

selten niemals

gelegentlich
2 3 4

5. Wie liberzeugt sind Sie, dass die lhre Nasenform die bestmdgliche ist?

Uberhauptnicht wenig
0 1

teilweise gréBtenteils vollkommen
2 3 4

6. Mochten Sie das Erscheinungsbild lhrer Nase oder die Nasenfunktion chirurgisch behandeln

lassen?

aufjeden Fall
0 1

The rhinoplasty outcomes evaluation German version
(ROE-D) is a forward and backward translation of the ROE
(Fig. 1). The translation was performed according to
internationally accepted guidelines. It consists out of six
questions: any question can be rated from 0-4, “0” rep-
resents the “most negative” possible answer, while “4”
indicates the “most positive” possible answer. The total
score is calculated by adding the scores of the individual
questions. The sum is then divided by the addition of the
range of the six individual questions (6 x 4 = 24) and
multiplied by 100, so that the result can vary between 0 and
100 %.

Higher scores indicate greater patient satisfaction.

Patients

One hundred patients were enrolled in this study (50
female and 50 male patients). They were on average
24 years old (ranging from 18 to 65 years). The patients
were asked to answer the ROE-D questionnaire at the time
of preparing for septorhinoplasty, usually the day before
surgery. All patients underwent primary septorhinoplasty
and were operated by two of the authors (F. W and 1. B)
between January 2010 and March 2011. With the request
for answering the questionnaire again, the patients were
contacted by mail 6 months and 1 year after surgery. After
6 months 54 (54 %) and after 1 year 69 (69 %)
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héchstwahrscheinlich

maoglicherweise ehernicht nein
2 3 4

questionnaires were returned. Data collection was com-
pleted in March 2012. Patients gave their informed written
consent before being subjected to data collection.

Statistics

To validate the ROE-D we evaluated reliability, validity
and responsiveness of the questionnaire.

The assessment of reliability was performed by deter-
mining the internal consistency and test-retest reliability.
The internal consistency of the questionnaire was assessed
by Cronbach’s o for the total score preoperatively,
6 months and 1 year after surgery. Test-retest reliability
was determined by calculating split-half reliability. The
allocation of the individuals was carried out by the odd—
even method.

The validity of the ROE-D was evaluated by examining
the content, discriminant and concurrent validity. To assess
the content validity we surveyed the literature. The con-
current validity was assessed using the correlation analysis
of the ROE-D with three general questions regarding
patients (1) functional, (2) aesthetic and (3) overall (func-
tional and aesthetic) nasal impairment. To evaluate the
discriminant validity we compared two cohorts. The first
cohort was defined by the 100 patients with septorhino-
plasty. The control cohort was defined by 30 patients who
were hospitalized at the University Heidelberg, Department
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of Otolaryngology, due to non-rhinological symptoms. The
comparison of both groups was performed using z-test.

The responsiveness of clinical change (sensitivity to
change) can be described by the standardized response
mean (SRM). It is defined by the ratio of the medium
change score and the standard deviation of the change in
score. Values <0.2 indicate minor effects, >0.2 and <0.5
indicate small effects, >0.5 to <0.8 medium effects, and
>0.8 large effects [6].

Results
Internal consistency

The ROE-D had preoperatively questionable, at 6 months
good and after 1 year an acceptable internal consistency
(Table 1).

Reliability

In the split-half reliability analysis 50 patients were com-
pared with 50 patients, preoperatively. The mean values
were 40.1 + 15.1 and 39.4 £ 15.3. In the #-test, p = 0.83.

Content validity

Every single question of ROE-D is related to the impair-
ment of the patient with respect to the functional and
aesthetic aspects. The content compared with other life
quality measuring instruments is described in the discus-
sion part.

Discriminant validity

The control group consisted of 30 hospitalized patients,
without any rhinological complaints. They were on average
37.5 years old (range 18-64). The women/men’s gender
ratio was 1.5:1. The completed ROE-D of these patients
were compared with the answers of our study group
“septorhinoplasty preoperatively” (n = 100). The t-test
showed a significant difference between the septorhino-
plasty patients and the control group and was thus able to
demonstrate the required differences (Table 2). A good
discriminant validity was shown for the ROE-D.

Table 1 Cronbachs o for ROE-D

Cronbach’s o n (patients)

Preoperatively 0.64 100
6 months postoperatively 0.82 54
12 months postoperatively 0.73 69

Concurrent validity

The parametric correlation analysis of three general nasal
questions with the ROE-D showed a weak correlation with
the general questions regarding functional- and overall
preoperative nasal impairment. A strong correlation was
found looking at the preoperative aesthetical impairment
and the ROE-D (Table 3). All the Pearson correlation
coefficients indicate significant correlations.

Sensitivity

The scores showed a large effect between “preoperative”
and “6 months postoperatively”. Medium effects were
found comparing scores  “preoperatively”  versus
“12 months postoperatively” (Table 4).

Discussion

The measurement of HRQL is gaining more and more
importance in the assessment of the outcome of surgery.
When conducting a literature review with the search words
“Quality of Life”, a majority of studies are found in the
field of internal medicine and oncological research. How-
ever, the field of otolaryngology, head and neck surgery
seems to have caught up in recent years [7].

Over the past 20 years, various questionnaires have been
developed in the field of ENT to measure disease-specific
quality of life. These deal with chronic diseases such as
chronic tonsillitis or chronic rhinosinusitis, aesthetic sur-
gery, such as rhinoplasty and other ENT diseases, e.g.,
tumors of the parotid gland [3, 5, 7-11]. As the number of
rhinoplasty surgeries increases in Germany, the demand for
a German tool to measure quality of life in the field of
rhinoplasty is growing. The rhinoplasty outcomes evalua-
tion and its German version ROE-D consist out of six
questions, which can be answered within a short time [3,
12] and thus are very practical. According to a literature
review, the ROE questionnaire is currently the most com-
monly used disease-specific quality of life measurement
tool in rhinoplasty. The ROE-D questionnaire showed a
questionable internal consistency preoperatively. After
6 months it showed a good and 1 year after surgery an
acceptable internal consistency. The validation study of the
original ROE showed similar values regarding internal
consistency (6 months postoperatively Cronbach’s o 0.83
and 1 year after surgery Cronbach’s « 0.88) [3]. In our
study there was a questionable internal consistency pre-
operatively, most likely because functional aspects in our
patient population played a very important role and only
one out of six question in the ROE is functionally aligned.
Also due to this reason the correlation analysis of two
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Table 2 Discriminant validity

Rhinoplasty patients Control group

Table 3 Concurrent validity
preoperatively (r = Pearson

correlation coefficient)

n 100 30
Mean value + standard deviation 39.75 £ 15.17 83.05 £+ 11.63
P p < 0.0001

r P
Preoperative functional impairment vs ROE-D —0.28 0.0035
Preoperative aesthetic impairment vs ROE-D —0.65 <0.00001
Preoperative overall nasal impairment vs ROE-D —-0.34 0.0005

Table 4 Sensitivity (standardized response mean SRM)

SRM
Preoperatively—6 months postoperatively 1.28
Preoperatively—12 months postoperatively 0.96

general nasal questions (regarding functional- and overall
nasal impairment) with the ROE-D showed a weak corre-
lation. A strong correlation was found between preopera-
tive aesthetical impairment and the ROE-D, because the
questionnaire focuses mainly on the aesthetic aspects of the
rhinoplasty surgery.

Regarding the validity of the ROE-D, consistently good
results can be reported. This could be shown in the dis-
criminant validity and in the concurrent validity. In terms
of sensitivity, a large to medium effect could be shown
between “preoperatively to 6 months”, and between
“preoperatively to 12 months”.

Other studies looking at rhinoplasty patients with the
ROE [4, 12-16] consistently reported a postoperative
improvement in ROE scores. Alsarraf et al. [3] showed an
average gain of 44.5 % in ROE after 5-month follow-up,
while a Brazilian study showed an increase of 55.7 % after
3 months [12]. In our patient population there is an average
increase in ROE-D score of 21.7 % (from 42.2 % preop-
eratively to 63.9 % 1 year postoperatively). The most
likely reason of a slightly lower increase in our cohort is
the importance of functional aspects in our patient popu-
lation. ROE and ROE-D mainly cover aesthetic aspects and
depict functional aspects in only one out of six questions.

The follow-up time in the literature varies greatly [3, 5,
12-17]. Izu et al. [12] showed differences between the 15th
and 90th postoperative day and argued that an improved
ROE score after 90 days is due to a decline of postopera-
tive edema. In a retrospective cohort, Hellings et al. [13]
were able to show a significant improvement in ROE in 90
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patients after rhinoplasty revision. A prospective study
with 225 patients also showed a significant improvement in
ROE scores postoperatively [18]. An improvement in
ROE-D scores could be demonstrated in this study
6 months and 1 year after surgery, similar to Alsarraf et al.
[3] who observed this after 5 months. We consider an
outcome assessment before this time as premature due to
postoperative swelling and scarring. The final cosmetic and
functional result should be awaited.

Five out of six questions in the ROE and thus also in the
ROE-D focus on cosmetic aspects. Only one question
(“how well you can breathe through your nose?”) con-
centrates on the function. To put a stronger emphasis on the
functional aspect, the functional rhinoplasty outcome
inventory 17 (FROI-17) was developed and validated. The
FROI-17 showed a stronger correlation with the generic
SF-36 compared with the ROE [4, 5]. The survey with the
FROI-17 takes an average of 5-10 min and therefore
slightly longer than the ROE [5].

It should be mentioned that several studies have
demonstrated an improvement in HRQL with non-rhino-
plasty-specific instruments (SF-36, NOSE and Rosenberg
questionnaire) [4, 8, 14, 17-19]. The impact on the overall
quality of life can be examined with the SF-36, the influ-
ence of nasal breathing with the NOSE questionnaire. The
Rosenberg questionnaire measures the global self-esteem
and becomes increasingly important in diagnosing a body
dysmorphic disorder (BDD), which is a disturbance in
perception of the own body.

Picavet et al. [8] pointed out that there is a correlation
between the patient’s desire for rhinoplasty and a med-
ium to severe body dysmorphic disorder (BDD). An
increasing demand for a preoperative screening for these
patients can be noted. The ROE-D does not consider this
aspect, because it was not designed for this task.
According to our research, there is no validated standard
questionnaire to identify possible BDD patients before
plastic surgery.
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The present study shows that the ROE-D is a reliable,
valid and sensitive tool for measuring HRQL in patients
with desire for rhinoplasty. The questionnaire reliably
measures the aesthetic problems of the patient and detects
the sensitivity of clinical changes postoperatively. The
results can be easily interpreted by the examiner. As
quality of life results are gaining importance, it is highly
recommended that validated instruments are used. This
study ensures that there is a validated German tool for
rhinoplasty patients.

Conclusion

The rhinoplasty outcomes evaluation German version
(ROE-D) is a reliable, valid and sensitive German-lan-
guage tool for measuring health-related quality of life in
patients with desire for rhinoplasty surgery. The ROE-D
focuses mainly on the aesthetic aspects of the rhinoplasty
surgery. It is characterized by practical design and can be
easily interpreted by the treating physician.
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