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ABSTRACT

The FACE-Q Rhinoplasty module is a patient-reported outcome instrument developed for the assessment
of primarily aesthetic outcomes of rhinoplasty. The aim of our study was to produce a Finnish version of
the instrument and validate it for use in patients undergoing nasal reconstruction as well as those treated
with a rhinoplasty. Finnish versions of the FACE-Q scales Satisfaction with Nose, Satisfaction with Nostrils
and Adverse Effects: Nose, were translated following established guidelines. Patients undergoing nasal
resection, reconstruction or rhinoplasty in Helsinki University Hospital plastic surgery department in
2009-2019 were identified using theatre records. A total of 240 Finnish-speaking patients 18-85 years old
were approached with a postal survey questionnaire. The questionnaire included the translated FACE-Q
modules and those for Satisfaction with Facial Appearance, Appearance-Related Psychosocial Distress and
Satisfaction with Outcome, as well as the general health-related quality of life instrument 15D. The FACE-
Q scales translated readily to Finnish. Eighty-three patients (35%) responded to the survey. Most FACE-Q
scales performed well with high internal consistency (Cronbach’s alphas 0.87-0.92) and repeatability. Only
the Adverse Effects: Nose scale displayed poor consistency and a floor effect with 18% of the patients
reporting no adverse outcomes. Answers to the Appearance-Related Psychosocial Distress scale were
skewed towards no experienced stress. Answers to the other scales were normally distributed with weak
correlation with 15D dimensions. The Finnish translations of the FACE-Q Rhinoplasty scales perform well
at assessing a diverse group of patients including those undergoing nasal reconstruction as well as those
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undergoing rhinoplasty.

The nose has a prominent role in facial aesthetics and boasts
marked psychosocial importance [1]. Several patient-reported out-
come measures (PROMs) addressing patient satisfaction and
health-related quality of life after rhinoplasty exist [2]. The FACE-Q
Rhinoplasty module is a PROM containing scales developed spe-
cifically for assessing the appearance of the nose and any adverse
effects after rhinoplasty [3]. Produced by the Q-Portfolio team
that has published also the PROMs BREAST-Q, BODY-Q, CLEFT-Q,
SCAR-Q and ACNE-Q, the FACE-Q was developed incorporating
patient input and has been psychometrically validated [3,4]. By
including detailed questions on the appearance of the nose, the
scale facilitates a more descriptive analysis of the patient’s opin-
ion, in contrast to other widely used questionnaires [5,6].
Furthermore, the rigorous validation process the scale has under-
gone, means that any results produced using the scale are more
likely to accurately reflect the construct it was designed to assess
in the study population. This is important as a plethora of PROMs
used in published studies have not undergone appropriate valid-
ation, thus weakening the conclusions that are drawn based on
the data [7]. Tools, such as the COSMIN Study Design checklist,
have been created to help researchers and readers evaluate the
limitations of PROMs [8].

The FACE-Q scales were originally developed with patients
seeking aesthetic treatments but have since been used in patients

with facial trauma and those undergoing major facial surgery
[9,10]. However, the nose-specific questions have, to our know-
ledge, not yet been validated for use in patients undergoing
reconstructive surgery on the nose nor has the test-retest reliabil-

ity of the scale been assessed.
Rhinoplasty is only available in the Finnish public healthcare

system in cases where obstruction to airflow exists or the aesthet-
ics of the nose are affected by a congenital condition, a previous
trauma or a tumour. Reflecting this, the only PROM suitable for
rhinoplasty patients validated in Finnish is the SNOT-20, an instru-
ment focusing on sinusitis symptoms [11]. With an increasing
focus on incorporating the patients’ own views in the evaluation
of plastic surgery procedure outcomes in both clinical practice
and research, a true need exists for a validated PROM in Finnish
on the aesthetic aspects of nasal surgery [12]. The FACE-Q
Rhinoplasty module was selected for translation due to the per-
ceived ease of use that the modularity of the scale conveys as

well as the rigor of its development.
The aim of our study was to produce a Finnish version of the

FACE-Q scales relevant for rhinoplasty patients and to assess the
reliability and the validity of this instrument in patients under-
going nasal resection, reconstruction or rhinoplasty.
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Methods

The study design adhered to the ethical principles outlined in the
Declaration of Helsinki and was approved by the ethical review
board of Helsinki University Hospital [13].

Translation of the FACE-Q instrument

Finnish versions of the FACE-Q scales Satisfaction with Nose,
Satisfaction with Nostrils and Adverse Effects: Nose, were trans-
lated according to the International  Society  for
Pharmacoeconomics and Outcomes Research guidelines [14]. The
COSMIN checklist for the assessment of cross-cultural validity was
applied throughout the process [8]. The authors PH and JR pro-
duced independent forward translations that were used to com-
pile the Finnish scale. A commercial translator then translated the
Finnish scale back to English. The back translation and the ori-
ginal translation were compared and final changes to the Finnish
version made by the authors PH, JR, PL and AL, a native English
speaker. Pilot testing of the translation was carried out on twelve
patients to identify any cultural or linguistic issues. Translation of
the components: Satisfaction with Facial Appearance, Appearance-
Related Psychosocial Distress and Satisfaction with Outcome, has
been previously described [15]. Permission for the translation was
sought from the copyright owner, and the Q-Portfolio team
checked and approved the final translations.

Postal survey study

Patients having undergone an operation involving the nose in
Helsinki University Department of Plastic Surgery between 2009
and 2019 were identified using operating theatre records. The
procedures included were: rhinoplasty, cleft nose repair, partial
excision of the nose, partial or complete reconstruction of the
nose, and removal of a skin lesion in the nasal region. A total of
240 adult patients aged 85years or under and fluent in Finnish
were included.

A questionnaire package with a prepaid return envelope was
mailed to the patients. The package included the FACE-Q scales,
the general health-related quality of life instrument 15D, the
question ‘How normal do you think your nose is?’, demographic
data, information on the study and a consent form. The package
was sent a second time if no response was obtained. A repeat of
only the FACE-Q scales was sent to the participants upon return
of the completed questionnaires. Patient records were reviewed
for diagnosis and details of the surgery.

Statistical analysis

Total scores for the FACE-Q scales were calculated and scores
were rescaled to 0-100 with 0 indicating the worst outcome and
100 the best outcome using the nonlinear Rasch transformation
method as described with the original FACE-Q scales [3,16,171.
Missing values were replaced with the mean score of the other
items in the scale unless more than 50% of the values were miss-
ing. The patients with more than 50% missing values in a scale
were excluded from further analysis on the given scale.

Distributions of the FACE-Q scale scores and median scores
with the interquartile range were assessed. Floor and ceiling
effects were examined to assess scale targeting. If the maximum
or minimum points available were scored by 15% of responders
or more, a ceiling or floor effect was confirmed, respectively.

The internal structure of each of the FACE-Q scales was exam-
ined by conducting exploratory factor analysis with maximum

likelihood method and Promax-rotation method. Parallel analysis
was conducted for each of the FACE-Q scales to determine the
number of factors to include into factor analysis. Maximum likeli-
hood method with 50 iterations of simulated analysis was used
and eigenvalues obtained from the observed data were compared
to the eigenvalues of the 95™ percentile of this simulated data.
Eigenvalues used to normalise the data, loading values and com-
munality values of the included items were analyzed to determine
the underlying factor structure for the FACE-Q scales. A loading
value of over 0.4 was interpreted as that item representing the
measured factor sufficiently. A communality value of over 0.5 was
interpreted as the measured factor sufficiently accounting for the
variance of the item.

Internal consistency of the scales, or how well the scales work
at measuring what was intended, was assessed by calculating the
Cronbach’s alphas with 95% confidence intervals. Values over 0.70
were interpreted as representing acceptable internal consistency.
Values exceeding 0.95 were interpreted as indicating excessive
similarity of the items and, thus, redundancy of items from
the scale.

Reliability and repeatability of the FACE-Q scales were assessed
by calculating intra-class correlation coefficients (ICC), standard
error of the measurement (SEM) and repeatability coefficient (R)
with 95% confidence intervals between the baseline and repeated
administrations scores. In addition, median scores of the two
administrations were compared using the Mann-Whitney U-test.
The SEM value was estimated by calculating the square root of the
ANOVA error variance of two administrations. Generalized linear
mixed-effects models fitted by restricted maximum likelihood was
used in estimation of the R-value. 95% confidence intervals of R
were estimated with Bootstrapping method of 1000 repetitions.

The criterion validity, that is the extent to which the partici-
pants’ answers to the FACE-Q questions correlate with other varia-
bles they are expected to correlate with, and the discriminant
validity, that is how the answers do not correlate with variables
they are not expected to correlate with, were assessed through
comparing the answers to the FACE-Q questions with scores of
general health-related quality of life instrument already validated
in Finnish, the 15D. Convergence of the FACE-Q scale scores with
the 15D dimensions and the question of ‘How normal do you
think your nose is?’ were examined by calculating the Spearman
correlation coefficients between the FACE-Q scale scores and ref-
erence scores. Correlation coefficient scores were interpreted as
follows: less than 0.3: negligible; 0.3-0.5: weak; 0.5-0.7: moderate;
and over 0.7: high. The face validity, or how relevant the ques-
tions seem, and the content validity, or how well the questions
cover the construct of interest, were addressed in the pilot testing
of the translation and cultural adaptation process and were not
further investigated during the psychometric validation of
the instrument.

Statistical analysis was conducted using R (3.6.3) statistical soft-
ware [18]. Packages used in statistical analysis included ‘psych’,
‘rptR’, ‘rel’, ‘GPArotation’ and ‘Itm’ [19-23]. Data manipulation and
visualization were performed using ‘tidyverse’ package together
with the R base package [24].

Results
Translation

Comparison of the back translation of the Finnish FACE-Q nose
module and the original English version resulted in no further
changes to the Finnish version of the scales. Responses during



the pilot testing of twelve patients were positive with patients
describing the questions and options as easy to understand.

Postal survey study

A total of 83 patients (35%) responded. The median age of the
participants was 33 (range 18-86) years and the median time
from the last operation on their nose was 3 (range 0-10) years.
Patients with a congenital condition, such as a history of cleft lip
or palate, formed the majority (53%) of patients. Forty-three (98%)
of the patients with a congenital defect had undergone a rhino-
plasty either earlier or as the most recent operation while one
patient with a unilateral cleft had an autologous fat graft to the
nose without any other late corrective procedure. Of the 28
patients who had undergone nasal reconstruction, eleven (39%)
had a paramedian forehead flap, seven (25%) an extensive recon-
struction with microsurgical flaps, six (21%) a helix flap, and four
(14%) an auricular composite graft. Most patients (81%) had
undergone more than one operation on their nose. Details of the
patients are outlined in Table 1.

The repeat questionnaires were sent a median of 17 (range
8-79) days after the first questionnaire. 63 patients (76%) of the
initially responded participants returned the repeat questionnaire.

Satisfaction with facial appearance

Satisfaction with Facial Appearance scale scores followed a normal
distribution and no floor or ceiling effects were observed. In a
parallel analysis, one factor was suggested to be included into fur-
ther examination in factor analysis. The factor analysis indicated

Table 1. Characteristics of the included patients.
Gender (n; %)

Female 54 65
Male 29 35
Age, (years; median, range) 33 18-86
Time from surgery, (years; median, range) 3 0-10

Reason for surgery (n; %)
Cleft or other congenital defect* 44 53
Trauma 8 10
Nasal reconstruction 28 34
Other* 3 4

*One patient had a removal of a neurofibroma, one a septoplasty, and one an
extensive resection of a basal cell carcinoma and was awaiting the nasal
reconstruction.

Table 2. Exploratory factor analysis for the FACE-Q subscales.
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high loading values of all items in the scale for the given factor.
Communality value of item g (0.35) indicated that there might be
other additional underlying factors accounting for variance in this
item addressing the satisfaction with the profile appearance
(Table 2). Internal consistency of the scale was high with
Cronbach’s alpha of 0.91 (Table 3). The repeated measures scores
showed high stability with no significant change in mean scores.
In addition, high ICC (0.90) and low SEM (4.91) and R (0.00) values
showed high reliability (Figure 1). Satisfaction with Facial
Appearance scale scores did not correlate with the 15D dimen-
sions, although there was a strong correlation with the item ‘How
normal do you think your nose is? (Table 4).

Appearance-Related psychosocial distress

In the Appearance-Related Psychosocial Distress scale, the scores
were focused towards the upper end of the scale. No floor or ceil-
ing effects were confirmed. Parallel analysis proposed one factor
to be included into factor analysis. Loading values of all items
were high whereas communality values of items g and h (0.40
and 0.31, accordingly) proposed other underlying factors account-
ing for variance in these items addressing avoidance of others
and interest in doing things (Table 2). Cronbach’s alpha 0.92 indi-
cated high internal consistency of the scale (Table 3). There was
no significant change in the mean baseline and repeated
administration scores and ICC (0.89), SEM (7.39) and R (0.00) val-
ues supported excellent reliability of the scale (Figure 1).
Appearance-Related Psychosocial Distress scores were in weak
correlation with the Depression, Distress and Vitality dimension of
15D. In addition, there was a moderate correlation with the item
‘How normal do you think your nose is?’ (Table 4).

Satisfaction with outcome

Satisfaction with Outcome scores were normally distributed and
covered the whole score range. Floor or ceiling effects were not
observed. Parallel analysis suggested one factor for further ana-
lysis. In exploratory factor analysis, loading values of each item
indicated that items represent the factor under examination well.
Communality of item a (0.49), however, implied that there might
be another underlying factor accounting for variance of the item
addressing satisfaction with the result (Table 2). Internal consist-
ency of the scale was high (Table 3). Repeated measure scores
did not show significant change between the administrations.
High reliability was supported as ICC value was high (0.85) and

Factors provided by parallel analysis Eigenvalue Loading value range Communality range
Satisfaction with facial appearance 1 6.40 0.59-0.87 0.35-0.76
Appearance-related Psychosocial distress 1 4.99 0.55-0.90 0.31-0.81
Satisfaction with outcome 1 427 0.70-0.91 0.49-0.83
Satisfaction with nose 1 5.60 0.47-0.85 0.22-0.73
Satisfaction with nostrils 1 3.98 0.79-0.94 0.62-0.88
Adverse effects: nose 1 2.19 0.59-0.69 0.35-0.48
Table 3. Assessment of the internal consistency and reproducibility of the FACE-Q subscale scores.

. . Mean score

Min Max Median Cronbach’s alpha

(%) (%) (IQR) (95% CI) 1. round 2. round p Value
Satisfaction with facial appearance 0.0 24 55 (48-64) 0.91 (0.87 — 0.94) 55 58 0.74
Appearance-related psychosocial distress 0.0 13.3 1 (50-87) 0.92 (0.88 — 0.94) 61 58 0.70
Satisfaction with outcome 1.2 2.4 52 (38-66) 0.87 (0.81 —0.91) 52 52 0.52
Satisfaction with nose 0.0 4.8 4 (46-67) 0.89 (0.85 —0.92) 55 54 0.31
Satisfaction with nostrils 7.2 7.2 55 (34-72) 0.90 (0.85 —0.93) 55 49 0.61
Adverse effects: nose 18.1 1.2 4 (13-15) 0.58 (0.18 — 0.80) 14 14 0.69

IQR: interquartile range; Cl: confidence interval.
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Figure 1. Results of the FACE-Q subscales with repeat administration. ICC: intra-class correlation coefficient; SEM: standard error of measurement; R: repeatability

coefficient.

Table 4. Correlation of the FACE-Q subscale scores with the 15D domains and the self-perceived normality of the nose.

Satisfaction with Appearance-related

Satisfaction

Satisfaction

facial appearance psychosocial distress with outcome Satisfaction with nose with nostrils Adverse effects: nose

Item 15D

Mobility * * * * * *

Vision * * * * * *

Hearing * * * * * *

Breathing * * * * * —0.45 (<0.001)

Sleeping * * * * * —0.30 (0.006)

Eating * * * * * *

Speech * * * * * *

Excretion * * * * * *

Usual activities * * * * * *

Mental function * * * * * *

Discomfort * * * * * *

and symptoms

Depression * —0.40 (<0.001) * —0.33 (0.002) * *

Distress * —0.41 (<0.001) * * * *

Vitality * —0.33 (0.002) * —0.33 (0.003) * —0.38 (<0.001)

Sexual activity * * * * * —0.31 (0.004)
How normal do you 0.71 (<0.001) 0.60 (<0.001) 0.60 (<0.001) 0.80 (<0.001) 0.65 (<0.001) 0.51 (<0.001)

think your

nose is?

The numbers are Spearman correlation coefficient (p-value). * = correlation < 0.30.



SEM (7.66) and R (0.00) were low (Figure 1). No significant correla-
tions of the Satisfaction with Outcome scores and 15D dimensions
were observed. Correlation with the item ‘How normal do you
think your nose is?’ was of moderate strength (Table 4).

Satisfaction with nose

Scores of the Satisfaction with Nose scale did not show floor or
ceiling effects and scores followed a normal distribution. Parallel
analysis revealed one factor, which was further studied in factor
analysis. Loading values of all items in the scale were acceptable
(>0.4) whereas communalities of three items did not reach 0.5
indicating other underlying factors associated with these items.
Communality values of these items a, ¢ and e were 0.40, 0.22 and
0.42, respectively (Table 2). The questions addressed the width of
the nose, the appearance of the bridge of the nose and the
straightness of the nose. Results from repeated measure score
analysis revealed no significant change in the scores observed
with ICC (0.73), SEM (8.24) and R (0.02) values indicating moderate
but acceptable reliability of repeated measure scores (Table 3,
Figure 1). The 15D dimensions, Depression and Vitality were in
weak correlation with the Satisfaction with Nose scores.
Correlation with the item ‘How normal do you think your nose
is? was high (Table 4).

Satisfaction with nostrils

Satisfaction with Nostrils scale scores were distributed normally,
and no floor or ceiling effects were confirmed. In parallel analysis,
one factor was suggested to be included into factor analysis
(Table 2). According to factor analysis, unidimensional structure
was supported with high loading and communality values of each
items (Table 2). There was no significant difference in repeated
measure scores although reliability analysis showed moderate
variability in repeated measure scores with ICC of 0.78 and SEM
of 12.2 (Table 3). Repeatability coefficient R (0.00) showed, how-
ever, good repeatability (Figure 1). Satisfaction with Nostrils scale
did not correlate with 15D dimensions whereas correlation with
the ‘How normal do you think your nose is?' item was of moder-
ate strength (Table 4).

Adbverse effects: Nose

Floor effect was confirmed in the Adverse Effects scale with 18%
of minimum scores. Factor analysis revealed that items in the
scale sufficiently represent the one factor proposed by parallel
analysis. However, communality values of any item did not reach
the predefined cutoff 0.5 indicating that the variance of all items
may be influenced by other underlying factors rather than the
one suggested in the parallel analysis (Table 2). Reliability of the
scale was excellent with high ICC (0.84) and low SEM (0.99) and R
(0.00) (Figure 1). In addition, there was no significant change in
the scores of two administrations (Table 3). The Adverse Effects
scale was in weak correlation with the 15D dimensions,
Breathing, Sleeping, Vitality and Sexual activity. In addition, correl-
ation with the 'How normal do you think your nose is? item was
of moderate strength (Table 4).

Discussion

The role of PROMs in evaluating surgical outcomes is increasingly
valued in plastic surgery [12]. In order to be reliable, the instru-
ments should be produced in, or translated to, the language the
patient is fluent in and validated in the appropriate cultural con-
text [14]. We herein produced a Finnish version of the FACE-Q
Rhinoplasty module and showed that it performs well in a
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heterogenous group of patients including those treated for con-
genital nasal defects or those undergoing nasal reconstruction fol-
lowing a trauma or earlier oncological resection. We also
demonstrated that the test-retest reliability of the results is high,
a feature not previously examined for this instrument.

The nose-specific scales Satisfaction with the Nose and
Satisfaction with the Nostrils both retrieved a broad scale of
scores and demonstrated high repeatability, implying a good per-
formance and a suitability for use in patients treated in the uni-
versity hospital setting, including those undergoing complex nasal
reconstructive procedures. Answers to questions addressing the
straightness of the nose, appearance of the nasal bridge and the
width of the nose implied underlying multifactorial influences.
This might reflect the complex reconstructive challenges as well
as the deformities of the nose in a patient with a cleft lip and pal-
ate, a patient group forming the majority of participants in this
study [25].

A correlation of the scores for Satisfaction with Nose and
Appearance-Related Psychosocial Distress scales with the 15D
Depression and Vitality domains implied that patients less satis-
fied with their nose or those who were unhappy with their
appearance were more likely to experience symptoms of depres-
sion. The correlation was, however, statistically weak. Depression
is not one of the common psychopathologies typically reported
in patients seeking rhinoplasty [26]. Interestingly, no correlation
was detected between the 15D Depression and Distress domains
and the Adverse Effects: Nose scale that addresses the appearance
and sensitivity of the nose as well as breathing difficulties. The
responses of those who experienced difficulties suggested that
the adverse effects are interconnected and associated with a
sense that the nose is not ‘normal’. As a floor effect was detected
with 18% of the participants reporting no adverse effects, it is
possible that the scale did not capture some of the subtle nega-
tive effects the patients may have experienced.

The median score for Satisfaction with Nose observed in our
study was 54. A study comparing patients scheduled for a rhino-
plasty procedure and healthy volunteers proposed threshold val-
ues for normality for the Satisfaction with Nose and Satisfaction
with Nostrils scales, 47 and 64 respectively [27]. Thus our results
suggest that the participants were in general not bothered by the
appearance of their nose. Overall, the Satisfaction with Nose
reported by our patients was higher than previously observed for
rhinoplasty patients in some series and lower than in others, pos-
sibly due to the reconstructive character of the procedures influ-
encing both the expectations and the outcomes in our patients
[3,28]. The comparatively worse median score for the Satisfaction
with Nostrils, 55, may reflect the surgical challenges in recon-
structing a natural-looking and symmetrical alar region.

The three general facial scales Satisfaction with Facial
Appearance, Appearance-Related Psychosocial Distress and
Satisfaction with Outcome performed well in the study population
with no floor or ceiling effect observed. The reliability of the
scales on repeat administration was also high. This suggests that
the scales are well suited for use in patients undergoing nasal
reconstructive procedures and rhinoplasties. The responses to
these general appearance questions correlated at a moderate to
high level with the perceived ‘normality’ of the nose. In line with
this, the scores for Satisfaction with Facial Appearance and
Appearance-Related Psychosocial Distress have been reported to
be higher in patients who have had rhinoplasty compared to
those assessed preoperatively [3,29,30]. The items addressing sat-
isfaction with the facial profile and the overall outcome of the
surgery in our patients appeared to, however, have multifactorial
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influences not captured by these general questions, an observa-
tion supporting the use of the additional nose-specific module in
these patients.

The main limitations of our study are the somewhat small sam-
ple size and the retrospective nature. The sample size of 83
patients can, however, be considered adequate [8]. The 35%
response rate may, nevertheless, have introduced bias in both the
responses to the FACE-Q scale questions and the correlation
between the FACE-Q and the 15D responses. The patient sample
was nonhomogenous per design and while patients who had a
nasal reconstruction were well represented, there were only a few
participants operated on for trauma. Further, the concerns of
patients who had a rhinoplasty for an asymmetry arising from a
cleft lip and palate repaired in the childhood might be better cap-
tured with the nose and nostrils modules of the CLEFT-Q, a PROM
developed for the cleft lip/palate patient population [31]. The
decision to include reconstructive patients, and thus deviate from
the COSMIN guidelines for cross-cultural validation, was made to
enable the assessment of the performance of the scale directly in
the patient population encountered in the university hos-
pital setting.

With no preoperative data on the participants, we were unable
to determine the minimum detectable difference or responsive-
ness for the FACE-Q rhinoplasty module. As the minimally import-
ant difference between the two scores has previously been
evaluated only for the original Satisfaction with Appearance sub-
scale and none of the nose-specific components, the interpret-
ation of a change or a difference in the scores can be
challenging. Further studies focusing on estimating the minimally
important difference for the FACE-Q and its rhinoplasty module
are thus needed. In addition, the absence of a group that has not
had or sought surgery on the nose prevented the determination
or normal values for the scales in the Finnish population.

In conclusion, the Finnish version of the FACE-Q nose module
performs well in assessing the patient-reported outcomes in both
rhinoplasty and reconstructive patients treated in a university hos-
pital setting. The reliability of the scale on repeat administration
is high. Further studies are needed to establish the normal values
of the scales in the Finnish population and the sensitivity of the
scale at detecting a difference between two states.
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