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Abstract
Background Rhinoplasty continues to be among the most popular surgical cosmetic treatments around the world. This is often a
reflection of the significance of nose shapes in sociocultural, ethnic, and psychological contexts. Despite developments in the
therapeutic field of cosmetic surgery, there is scarce information available within current literature concerning the effects of
cosmetic procedures on quality of life (QOL), particularly in Iran. The purpose of this study was to survey QOL among Iranian
adults before and after rhinoplasty.
Methods From July 2015 to July 2016, 83 patients over 16 years of age seeking cosmetic rhinoplasty were included in this study.
Demographic information such as age, sex, marital status, education, occupation, and monthly income of patients were recorded.
SF-36 version 2, Rosenberg self-esteem scale (RSES), and WHOQOL-BREF questionnaires were completed by a single trained
interviewer for all patients, before and 6 months after rhinoplasty. Data analysis was conducted using SPSS ver. 16. Results
before and after surgery were compared.
Results The mean age of the subjects was 24.87 ± 5.8 years, with a median of 24 years. The female-to-male ratio was 4.53:1. In
all cases and all questionnaires, QOL was improved after rhinoplasty. Significant differences were observed on six subscales of
SF-36 comprised bodily pain (p = 0.003), general health (p = 0.002), vitality (p = 0.005), social functioning (p < 0.001), emo-
tional role (p = 0.02), and mental health state (p = 0.012). According to RSES and WHOQOL-BREF questionnaires, self-esteem
(p = 0.002), psychological health (p < 0.001), social relationships (p < 0.001), and general quality of life (p = 0.011) indicated
significant differences.
Conclusions Our data suggest that QOL can be improved after rhinoplasty in Iranian adult patients. With proper patient selection
and a successful operation, improvement of QOL can be expected.
Level of Evidence: Level III, risk / prognostic study
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Aesthetic surgery

Introduction

Cosmetic rhinoplasty is a surgical procedure aimed at
reshaping the nose for aesthetic reasons [1]. Initially,

rhinoplasty was exclusively performed for repairing tis-
sue damage, or performing what is known as recon-
structive rhinoplasty. However, in recent times, rhino-
plasty is also being used for aesthetic reshaping of
noses, or what is identified as Elective Cosmetic
Surgery (ECS). In 2013, it was considered the fifth
most common cosmetic surgical procedure worldwide,
accounting for 8.8% of the total surgical procedures
worldwide [2]. While there is often a social status at-
tached to rhinoplasty—that is—it is often considered
reserved for wealthy young Caucasian women, there
has been an increase in the diversity of demographics
seeking the procedure across ethnic, gender, age, and
socioeconomic backgrounds [3]. According to the
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15.4% of the total number of surgical procedures in the
world take place in the USA, followed by 13.9% in
Brazil, 3.4% in Japan, and 4.6% in South Korea respec-
tively. In the USA, other prevalent cosmetic surgeries
consist of breast augmentation, liposuction, eyelid sur-
gery, and rhytidectomy [4]. According to the American
Plastic Surgery Association, a total of 12.1 million plas-
tic surgeries have been performed on females since
2011—that is—92 % of the total number of the plastic
surgeries performed [5]. In Iran, for instance, 95% of
the patients aged 14–45 years are females willing to
have either rhinoplasty or hair transplants, while the
other 5% consist of males undertaking cosmetic rhino-
plasty procedures [6]. In addition, 41 % of the patients
from Iran are under 25 years of age while 65% have
been under 35 years of age [6].

The increasing prevalence of cosmetic surgery in
both Western and non-Western societies has brought in-
creasing interest among medical researchers into exam-
ining the internal and external factors that motivate a
wide demographic toward undertaking surgical proce-
dures [7]. While previous literature have attributed the
increasing availability of plastic surgeons, the role of
the media [7, 8] and personal factors (such as level of
religiosity, history of previous violent relationships, and
belief system factors) [9–12] as contributing to the in-
creasing prevalence of cosmetic surgeries worldwide,
other factors such as technological advances in cosmetic
surgery making it safer and less recovery time have
been suggested [13]. One key factor which has been
amply discussed is the impact of an awareness of a
Bbeauty bias^ [8]. Physical attractiveness is considered
one of the most effective factors in social interaction,
and facial attraction is a critical subtype of physical
attractiveness given its immediate noticeability. In cer-
tain cases, issues like low life satisfaction are arguably
brought about by a pre-conceived Bbeauty bias,^ where-
in self-rated attractiveness is shown to be strongly cor-
related with increased likelihood of cosmetic surgery
[14]. Additionally, stereotypes about the beautiful hav-
ing higher moral standards and having higher perceived
quality of life become key assumptions in social inter-
actions [15].

Cosmetic rhinoplasty is believed to have a remark-
able effect on a patient’s physical and mental health
when investigated from an evidence-based medicine ap-
proach [16–18]. The effect of cosmetic rhinoplasty has
largely been evaluated from both objective and subjec-
tive outcomes. Patient-reported outcome measures
(PROMs) are increasingly used in examining changes
in the quality of life of patients undergoing aesthetic
procedures. Several health-related quality of life do-
mains covering physical, psychosocial, and sexual

well-being are used. Some of the specific instruments
used in evaluating cosmetic rhinoplasty involve the 36-
item health-surgery questionnaire (SF-36 version 2)
[19], the Rosenberg self-esteem scale (RSES) [20],
Rhinoplasty Outcome Evaluation (ROE) [21], Nasal
Obstruction Symptoms Evaluation Scale (NOSE Scale)
[22], Glasgow Benefit Inventory (GBI) [23], FACE-Q
Rhinoplasty Module (FACE-Q RM) [24], and the
Evaluation of Aesthetic Rhinoplasty Scale (EARS) [25]
just to mention a few. Significant improvement in per-
ceived quality of life is commonly observed in patients
from studies examining the short-term and intermediate-
term outcomes following cosmetic surgeries. For in-
stance, facial cosmetic surgery candidates demonstrated
improved quality of life in patients as early as 2 months
to 1 year post-operation when using the SF-36 measure
[26, 27]. Other studies on rhinoplasty patients have re-
ported a positive conclusion for up to 3 years post-
operative when using Nasal Obstruction Symptom
Evaluation and Rhinoplasty Outcomes Evaluation ques-
tionnaires [28]. A systematic review of the aforemen-
tioned patient-reported outcome measures (PROMs) af-
ter rhinoplasty, however, identified the need for a new
self-assessment tool to emphasize the functional, psy-
cho-relational, and aesthetic properties of satisfaction
and quality of life in patients undertaking rhinoplasty
[29].

Alternatively, the World Health Organization Quality
of Life (WHO-QoL) is a cross-culturally developed in-
strument used to assess the general quality of life based
upon a person’s positive satisfaction by socioeconomic
status, cultural and political systems in which they live,
objectives, expectations, standards, and concerns [30].
The WHO-QoL measures quality of life across physical
health, psychological, social relationships, and environ-
mental domains. The World Health Organization defines
quality of life as an individual’s perception of their po-
sition in life in terms of the culture and value systems
they live in and in terms of their goals, expectations,
standards, and concerns [31]. Previous studies using the
WHO-QoL instrument have reported mixed outcomes.
One study assessing quality of life in patients undergo-
ing rhinoseptoplasty found that turbinate reduction did
not improve short-term quality of life outcomes, al-
though both intervention groups presented higher post-
operative WHO-QoL-brief scores [32].

Rhinoplasty continues to be the most common form of
plastic surgeries performed in Iran, followed only second
by crest and wrinkle surgeries [6]. Approximately 180 in
100,000 (a ratio of 2.75%) people perform rhinoplasties in
Iran, making it ranked seventh among the fifty most com-
mon invasive surgical procedures in Iran, preceded only
by natural birth, cataract surgery, caesarian sections,
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coronary angiography, varicocele surgery, and appendec-
tomy from first to sixth places respectively [6]. The
demand for plastic surgery in Iran has had an 80%
increase since the early 1990s, with an increased de-
mand for these types of procedures among mature aged
people [6]. In Iran, the majority of clients are women,
but recently, the number of men applying for cosmetic
surgery has increased [6]. A study in 2012 reported that
Iranian males alone spend more than fifty million dol-
lars annually for surgical rhinoplasty and twice as much
for Botox procedures [6]. However, the specified expen-
diture mentioned is only a small fraction of the total
price that is contributed toward cosmetic surgery [6].

Only a small amount of quality of life research has
been investigated in Iran concerning cosmetic rhinoplasty.
Previous studies have attempted to validate the
WHOQOL-BREF questionnaire in Iran with reasonable
success [6]. Previous studies in Iran have shown a variety
of outcomes ranging from positive [6] to negative [33]
quality of life. One study suggested that rhinoplasty sur-
gery was not found to have any beneficial impact on
mental health [6], while other studies have suggested a
reduction in the quality of life post-rhinoplastic surgery
[6]. In contrast to both previous studies, one study using
SF-36, NOSE, and Rosenberg questionnaires saw signifi-
cant differences in pre- and post-operative quality of life
scores [34]. Given the high prevalence of rhinoplasty in
Iran, the high costs associated with this operation for both
people and the health system, the conflicting results ob-
tained from the various studies on the impact of surgery
on quality of life, and the little overall research that has
already been carried out in this field, this study will at-
tempt to examine the quality of life of patients pre- and
post-rhinoplasty surgery in accordance with the several
standardized questionnaires.

Material and Methods

In this study, individuals aged 16 years and older were
referred to Pars Surgical Centre, Mazandaran University
of Medical Science (the University of Medical Sciences in
Sari, the Centre of Mazandaran Province), from July 2015
to July 2016 for elective rhinoplasty and were enrolled in
this study. Patients younger than 16 years of age, with
known psychological disorders or with previous cosmetic
rhinoplasty, were excluded from this study. Eighty-three
patients were studied (69 patients with 20% for lost to
follow-up probability). All 83 patients completed the stan-
dard QOL questionnaires in both the first and second
phases. A trained interviewer interviewed each patient
separately and completed a short form 36-item health-sur-
gery questionnaire (SF-36 version 2), the Rosenberg self-

esteem scale (RSES), and the WHOQOL-BREF, which
were translated and validated for the Iranian population.
Demographic characteristics were also collected at the be-
ginning of the questionnaire.

The SF-36 version 2 questionnaire is a brief and
multifunctional health survey from the patient’s point
of view and has 36 questions for people aged 14 years
and older. The SF-36 version 2 consists of eight scaled
scores that are the minimum standards necessary for
psychological study in comparing individuals. These
eight scales have 40 items from which the mental and
physical component scores are obtained. The RSES
questionnaire consists of ten questions about self-es-
teem, and each question has four options for a total
score ranging from 10 to 40. The RSES measures glob-
al self-esteem and personal worthlessness; higher scores
indicate higher self-esteem. The World Heal th
Organization (WHO) has developed a quality of life
instrument, the WHOQOL, which captures many subjec-
tive aspects of quality of life. The WHOQOL-BREF
that contains 26 items is one of the best-known instru-
ments that has been developed for cross-cultural com-
parisons of quality of life and is available in more than
40 languages. The WHOQOL-BREF covers four differ-
ent domains of quality of life.

After collecting the data, the patients underwent rhino-
plasty. Six months after surgery, the patients were invited
for the second interview. Six months was elected as the
time for the second interview given the cultural-
subjectivity of perceiving time. This time was considered
appropriate for patients to appropriately obtain initial at-
titudes and perceptions of the new experience. The same
questionnaires with the same methodology were complet-
ed by the same interviewer. Data analysis was conducted
using SPSS ver. 16. Paired sample t tests and Wilcoxon
signed-ranks tests were used to compare the results before
and after rhinoplasty. To increase the accuracy of compar-
ison between different scales of the SF-36 version 2 and
other questionnaires, a linear transformation was conduct-
ed. The significant p value was set at a value of less than
0.05.

This study was in accordance with the ethical stan-
dards of the institutional and/or national research com-
mittee and with the 1964 Helsinki declaration and its
later amendments or comparable ethical standards.
Informed consent was given by all participants, who
were included in this study.

Results

The mean age of the 83 subjects was 24.87 ± 5.8 years, with a
median age of 24 years and range 17 to 48 years. Most
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subjects (65.1%) were between 16 and 25 years old. The
female-to-male ratio was 4.53:1. Most individuals (72.3%)
were single, and 25.3% were married. The average number
of children that the married subjects had was 0.65 ± 0.64, with
a median of 1, and a total number ranging from 0 to 2. 2.4% of
the participants were divorced. Themost common educational
level reached by the patients was university level (49.4%).
Those with secondary school education comprised 36.1%
and over-secondary school diploma comprised 14.5% of the
participants. Subjects were university students (47%), house-
wives (16.9%), employed (13.3%), students (8.4%), self-
employed (7.2%), or unemployed (7.2%). The subjects were
categorized into four groups according to monthly income.
Those with an income greater than 600 US dollars comprised
48.2% of the study population, while 24.1% had a monthly
income 200–400 US dollars, 22.9% had a monthly income
400–600 US dollars, and 4.8% had an income less than 200
US dollars (Table 1).

The results of the SF-36 version 2 questionnaire (Table 2)
indicated higher scores (better conditions) for all eight sub-
scales except physical role. In six subscales, including bodily
pain (p = 0.003), general health (p = 0.002), vitality (p =
0.005), social functioning (p < 0.001), emotional role (p =
0.02), and mental health state (p = 0.012), there were statisti-
cally significant differences before and after rhinoplasty. In the
two other subscales, including physical functioning (p = 0.57)
and physical role (p = 0.94), no statistically significant differ-
ences were observed.

Two scales of the SF-36 version 2 questionnaire (Table 3),
physical health (p = 0.03) and mental health (p < 0.001), were
improved and statistically significant differences were ob-
served. At the end, final score significantly improved too
(p = 0.001).

As seen in Chart 1, in the Rosenberg self-esteem scale, the
mean score before rhinoplasty was 22.6 ± 4.66. After surgery,
the mean score increased to 24.01 ± 3.73. These results indi-
cate that there were statistically significant differences ob-
served in the RSES self-esteem scale (p = 0.002).

The result of WHOQOL-BREF indicated higher scores
(better conditions) for all domains (Table 4). In two domains
including physical health (p = 0.1) and environmental health
(p = 0.36), no statistically significant differences were ob-
served. But other domains including psychological health
(p < 0.001), social relationships (p < 0.001), and general qual-
ity of life (p = 0.01) significantly improved 6 months after
surgery.

Discussion

Patient-reported outcome measures (PROMs) are becoming a
relevant tool for studying the success of a procedure in mod-
ern clinical outcome research. With the increasing application

of evidence-based medicine in medical practice, facial surger-
ies such as cosmetic procedures in rhinoplasty are being en-
hanced to ensure patient quality of life is best achieved.
Patient-reported outcome measures (PROMs) are an effective
qualitative tool with excellent psychometric properties devel-
oped from patient stories to ensure content validity [29]. This
study was among the very few in Iran and around the world to
have employed the WHOQOL-BREF instrument in examin-
ing quality of life in patients undergoing rhinoplasty. Quality
of life (QoL) assessments are important indicators of overall
health in the growing literature on evidence-based medicine in
cosmetic surgery. The importance of quality of life as an out-
come measure is particularly appreciated by plastic surgeons,
given the inability to measure aesthetic procedures merely by
using mortality and morbidity as outcome measurements.
However, despite the growing importance of quality of life
in evidence-based medicine, there have been little attempts
toward implementing this outcome measurement in rhinoplas-
ty. According to a systematic review, Barone et al. [29] iden-
tified three different categories for surgery-specific question-
naires for rhinoplasty: (1) functional self-assessment, (2) aes-
thetic self-assessment, and (3) aesthetic and functional self-
assessment. The conclusion drawn from Baron et al.’s [29]
systematic review was the need for a PROM that collectively
encompassing the functional, psycho-relational, and aesthetic
properties to measure quality of life in patients undergoing
rhinoplasty.

Given current limitation in rhinoplasty-specific PROMs,
we employed the WHOQOL-BREF, SF-36 version 2, and
the Rosenberg questionnaires to effectively examine quality
of life in Iranian patients undergoing rhinoplasty. Reasons for
why quality of life measures have not been employed into
rhinoplasty-specific PROMs may be due to two reasons: first-
ly, the mechanistic model of medicine, and secondly, the dif-
ficulty in translating the cultural-sensitivity of perceiving
quality of life into a generalized one-fit all model. The mech-
anistic model of medicine is focused on the eradication of
disease and associated symptoms before considering the hu-
manistic element associated with health care. Quality of life is
a humanistic assessment concerned with the ultimate purpose
of health care—that is—in what way the proposed solution to
the problem, i.e., rhinoplasty, has contributed to the functional
and emotional well-being of the person. In contrast,
rhinoplasty-specific questionnaires such as the Rhinoplasty
Outcomes Evaluation (ROE) have yet been produced to ad-
dress this humanistic facet. For instance, according to Baron
et al.’s [29] study, contents such as Bself-perception of nose
appearance,^ Blooking younger,^ Bself-concept,^ Bfeeling
normal,^ Bfeeling attractive,^ Bconcern regarding others’ neg-
ative perception of self,^ Bpsychological functions,^ Bconcern/
excessive worry,^ Bsocial network appearance,^ Bappearance
in photos,^ and Bphysical function^ were all missing in current
rhinoplasty-specific PROMs. This raises the issue of which
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best method exists for quantitatively accounting for humanistic
factors.

Secondly, most other measures of health status have
been developed in North America and UK, thereby mak-
ing the translation of these measures for use in other cul-
tural contexts extremely difficult. Any attempt to translate
the concept of quality of life would require an apprecia-
tion of the cultural context of the patient rather than pro-
ducing a generalized one-fit all model. In the case of this
study, it would be difficult to quantify the specifically
Iranian cultural influences shaping post-operative rhino-
plasty satisfaction using rhinoplasty-specific question-
naires which do not consider the Iranian sociocultural
context which can explain why many Iranian youths—
either female or male—are seeking aesthetic rhinoplasty.
In contrast, generic questionnaires have been widely used
across various cultures, legitimizing its internal validity.
For instance, WHOQOL-BREF was developed through an
exploration of the quality of life in 15 diverse cultures.
Given that the subjects of this study involved a single
cultural group, i.e., Iranians, a generic questionnaire ad-
dresses the two aforementioned problems—the mechanis-
tic model of medicine and cultural-specificity of popula-
tion being targeted better than rhinoplasty-specific mea-
surement tools.

Most of the quality of life studies using other scales have
also rendered positive results in QoL. In one study by
Kotzampasakis et al. [35] using GBI, a significant difference
in quality of life before and after rhinoplasty was observed.
This is further supported in a previous study by Chauhan,
Warner, and Adamson [36] where a significant positive bene-
fit was reported in the general subscale, physical health, social
support, and total scales, although no significant difference
was found in the early and late post-operative periods. In
contrast to Chauhan, Warner, and Adamson’s study with
GBI [36], other studies using SF-36 scales have suggested
an improved post-operative score in physical and mental
health domains [37]. In measures using FACE-Q on patients
of rhinoplasty, improvements in appearance, social function-
ing, and psychological well-being have also been observed
[3]. One point of concern raised by previous studies on quality
of life was that a difference in instruments used may be the
cause for difference in outcomes obtained [6]. Hence, a study
using the WHOQOL-BREF instrument is arguably important
for mounting preliminary evidences when assessing these
concerns.

The results of our study based on the SF-36 version 2,
RSES, and WHOQOL-BREF questionnaires indicate that
QoL improves up to 6 months following rhinoplasty.
According to SF-36 questionnaire, six subscales including
bodily pain, general health, vitality, social functioning, emo-
tional role, and mental health state indicated statistically sig-
nificant differences before and after rhinoplasty. Additionally,

scales for the SF-36 version 2 questionnaire, physical health
and mental health, and final scores were found to be signifi-
cantly improved. In the Rosenberg self-esteem scale, our re-
sults indicated that there were statistically significant differ-
ences observed in the participants’ self-esteem pre- and post-
operatively. These findings are consistent with previous stud-
ies that have demonstrated that quality of life evaluated with
the SF-36 version 2 and RSES questionnaire improved signif-
icantly in all eight subscales, and even in a group showing no
changes in quality of life, four subscales, i.e., physical perfor-
mance, role of emotion, social performance, and mental
health, showed statistically significant differences before and
after surgery [24]. The results obtained from the SF-36 sub-
scales, however, showed differences from previous studies in
the domains of general health and social functioning, where
no significant differences were obtained for those domains.

In addition, our results also show discrepancies with oth-
er previous Iranian studies. A study by Zojaji et al. [6] using
WHOQOL-BREF instrument found no significant im-
provement in quality of life across all domains except for
psychological health. Our study upon using WHOQOL-
BREF, however, found a significant improvement in quality
of life in not only psychological health, but also in social
relationships and general quality of life domains. It was
suggested that a fundamental difference between two con-
flicting results obtained by Fatemi et al. [34] and Zojaji et al.
[6] may have been a difference in the instruments employed;
Zojaji et al.’s [6] study used WHOQOL-BREF whereas
Fatemi et al.’s [34] study used SF-36, ROSE, and RSES.
However, this study confirms that even upon employing
the WHOQOL-BREF instrument, discrepancy was immi-
nent between our findings and Zojaji et al.’s [6] study.
There are a few reasons for the different results obtained:
firstly, the follow-up period and the sample population ex-
amined in Zojaji et al.’s [6] study. In contrast to our study
which followed up after 6 months, Zojaji et al.’s [6] study
followed up after 3 months. Our reason for this was that a
reasonable time frame is required when providing a quali-
tative response to one’s perception of quality of life follow-
ing rhinoplasty. This could be one source that may justify
the discrepancy in our findings. Secondly, our study recruit-
ed 83 patients in contrast to Zojaji et al.’s [6] 50 patients.
Despite losing 20% of our patients at follow-up, it is unclear
whether Zojaji et al.’s [6] study was able to recruit the entire
50 patients for a follow-up. Our findings also go against a
previous study by Mohammadshahi et al. [33] which sug-
gested a decrease in quality of life in patients undergoing
rhinoplasty. Reasons for differences between our findings
and the findings ascertained inMohammadshahi et al.’s [33]
study could be that there was no specific time frame the
study kept to when carrying out the follow-up interview.
While our study ensured 6-month follow-up interviews,
Mohammadshahi et al.’s [33] study statistically recorded
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interviews from 3 to 18 months following surgery. It is un-
known what proportion of Mohammadshahi et al.’s [33]
study examined patients after 3, 6, and 12 months for in-
stance, although it is acknowledged that there existed a pos-
itive correlation between length of time since surgery and
quality of life measured.

Study limitations

Although applicants were informed that their data would
be kept confidential, it is possible that subjects did not
provide correct responses to the questionnaires. This
could be due to insurance reasons regarding cosmetic
surgery. Additionally, given the general issues associated
with patients being invited to return for a follow-up
assessment, our results were unable to account for de-
mand characteristics which could have been at play in
determining their perceived quality of life.

Conclusion

As our study showed, patients who underwent rhino-
plasty surgery showed significant improvement in the
quality of life after surgery. It seems that rhinoplasty
is capable of creating a positive effect on appearance
and improves bodily pain, general health, vitality, social
functioning, emotional role, mental health state, self-es-
teem, psychological health, social relationships, and
general quality of life according to SF-36, RSES, and
WHOQOL-BREF questionnaires. It means that careful
patient selection and a successful operation may im-
prove mental and physical health.
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Appendices

Table 1 Major characteristics of study participants (n = 83))

Mean age (SD) 24.87 ± 5.8

Age range (years) 16–25 (%) 65.1

26–45 (%) 32.5

> 45 (%) 2.4

Gender Male (%) 18.1

Female (%) 81.9

Marital status Not married (%) 72.3

Married (%) 25.3

Divorced (%) 2.4

Education Secondary school (%) 36.1

Over secondary school diploma (%) 14.5

University (%) 49.4

Occupation Unemployed (%) 7.2

Housewife (%) 16.9

Student (%) 8.4

University student (%) 47

Employed (%) 13.3

Self-employed (%) 7.2

Monthly income < 200$ (%) 4.8

200$–400$ (%) 24.1

400$–600$ (%) 22.9

> 600$ (%) 48.2

Table 2 Subscale results of SF-36 questionnaire before and 6 months
after rhinoplasty

Mean ± SD Score Z p value

Physical functioning Before 90.54 ± 16.63 90.54 − 0.55 0.577
After 92.77 ± 11.64 92.77

Physical role Before 88.86 ± 20.38 88.86 − 0.06 0.944
After 87.95 ± 25.11 87.95

Bodily pain Before 84.73 ± 17.55 84.73 − 3.02 0.003*
After 91.14 ± 14.26 91.14

General health Before 75.93 ± 15.8 75.93 − 3.15 0.002*
After 82.41 ± 15.34 82.41

Vitality Before 70.72 ± 17.68 70.72 − 2.8 0.005*
After 77.05 ± 20.37 77.05

Social functioning Before 79.2 ± 19.05 79.2 − 4.35 < 0.001*
After 90.75 ± 15.71 90.75

Emotional role Before 76.3 ± 36.26 76.3 − 2.32 0.02*
After 87.22 ± 27.22 87.22

Mental health state Before 73.81 ± 17.62 73.81 − 2.51 0.012*
After 76.92 ± 21.42 76.92

* Statistically significant
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