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Abstract

Background/Aim. Mandibular prognathism, as one of the
more severe forms of dentofacial deformities, impairs the oral
functions and appearance of the patient’s face and represents
a psychosocial handicap with a negative impact on the quality
of life (QoL). The aim of the study was to assess the impact
of orthodontic-surgical (OS) treatment on the QoL of pa-
tients with mandibular prognathism. Methods. The study in-
volved 40 patients (19 men and 21 women, with a mean age
of 24.1 £ 4.1 years) who underwent the OS treatment for
mandibular prognathism. All patients completed two ques-
tionnaires — the Oral Health Impact Profile (OHIP-14) and
the Orthognathic Quality of Life Questionnaire (OQLQ), be-
fore the start of treatment and 12 months after the comple-
tion of treatment. Results. The results of both questionnaires
showed an improvement in the QoL compared to the condi-
tion before the treatment. According to the OQLQ ques-
tionnaire, there was a postoperative improvement in the QoL
(score 24.8 = 12.9) compared to the preoperative period
(score 51.3 + 15.2). According to the results of the OHIP-14
questionnaire, there was a postoperative improvement in the
QoL (score 11.3 * 2.9) compared to the preoperative period
(score 20.8 £ 6.9). The improvement of the QoL, 12 months
after the treatment, occurred in all life segments, measured by
both questionnaires. Conclusion. OS treatment of mandibu-
lar prognathism improves all oral functions, including the ap-
pearance of the patient’s face, thus improving the QoL.

Key words:

mandible; orthognathic surgical procedures;
prognathism; quality of life; surveys and
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Apstrakt

Uvod/Cilj. Mandibularni prognatizam predstavlja tezak
oblik dentofacijalnog deformiteta koji narusava oralne
funkcije i izgled lica pacijenta, i predstavlja psihosocijalni
hendikep sa negativnim uticajem na kvalitet Zivota (KZ). Cilj
rada bio je da se proceni uticaj ortodontsko-hirurskog (OH)
le¢enja pacijenata sa mandibularnim prognatizmom na KZ.
Metode. U istrazivanju je ucestvovalo 40 pacijenata (19
muskaraca i 21 Zena, prosec¢ne starosti 24,1 £ 4,1 godina) kod
kojih je izvrseno OH lecenje mandibularnog prognatizma. Svi
ispitanici su pre pocetka lec¢enja i 12 meseci nakon zavrsenog
lecenja odgovorili na pitanja upitnika o uticaju oralnog
zdravlja na KZ (Oral Health Impact Profile — OHIP-14) i
upitnika o uticaju dentofacijalnog deformiteta na KZ
(Orthognathic Quality of Life Questionnaire — OQLQ)). Rezultati.
Rezultati oba upitnika pokazali su poboljsanje KZ u odnosu
na stanje pre pocetka lecenja. Prema rezultatu OQLQ
upitnika doslo je do postoperativnog poboljsanja KZ (skor
248 + 12,9) u odnosu na preoperativni period (skor 51,3 *
15,2). Prema rezultatu OHIP-14 upitnika, doslo je do
postoperativnog poboljsanja K7 (skor 11,3 £ 2,9) u odnosu
na preoperativni period (skor 20,8 £ 6,9). Do poboljsanja
KZ, 12 meseci posle lecenja, doslo je u svim segmentima
merenim putem oba upitnika. Zaklju¢ak. OH lecenjem
mandibularnog prognatizma postize se poboljsanje svih
oralnih funkcija, ukljucujuéi izgled lica pacijenta, a samim tim
i poboljsanje KZ.

Kljucne reci:

mandibula; hirurgija, ortognatska, procedure;
prognatizam,; kvalitet Zivota; ankete i upitnici; leCenje,
ishod.

Correspondence to: Jana Ili¢, Health Center of Banja Luka, Sime Matavulja bb, 78 000 Banja Luka, Republic of Srpska, Bosnia and

Herzegovina. E-mail: ilic_jana@hotmail.com



Page 428

VOJNOSANITETSKI PREGLED

Vol. 80, No. 5

Introduction

Mandibular prognathism (MP) is a developmental skele-
tal irregularity with a predominantly developed lower jaw and
impaired appearance of teeth and face, which, in addition to
impaired oral function, leads to psychosocial problems that
significantly reduce the quality of life (QoL) of the patient *.

The most common treatment for MP is orthodontic-
surgical (OS) treatment, which improves the appearance of
the face, oral functions, and the patient’s QoL 2 2. The out-
come of the OS treatment can be objectively confirmed by
analysis of postoperative dental occlusion as well as by
measuring cephalometric parameters; however, in modern
dentistry, an important role in determining the effectiveness
of treatment results is the patient’s assessment of the QoL > *.
Increased understanding of the patient’s perception, expecta-
tions, and views on the overall treatment is necessary to
achieve a successful treatment outcome *.

According to the definition by the World Health Organ-
ization, the QoL is an individual’s perception of their life po-
sition depending on the culture and value system in which
they live and is related to their goals, expectations, standards,
and interests. It is a broad concept that consists of the physi-
cal health of an individual, psychological status, material in-
dependence, social relations, and their relations according to
the significant characteristics of the external environment 5,
Quality of life is assessed using general health questionnaires
and disease-specific questionnaires.

Numerous studies that have been conducted in recent
years confirmed that MP is a significant psychosocial defi-
ciency for patients and negatively affects their QoL 52, Many
studies have shown that surgical treatment of deformities
contributes to good aesthetic results, significantly changing
the psychological status of these patients, with a positive im-
pact on their self-confidence and awareness of their values,
thus improving their QoL ® 7. For some patients, after the OS
treatment of MP, the domain of the social aspect was more
important than the improved facial appearance and oral func-
tion °. In general, OS treatment had a positive effect on the
QoL of patients with dentofacial deformities 122,

The aim of our study was to assess the impact of OS
treatment on the QoL of patients with MP.

Methods

This study included 40 patients with an age range of 19—
34 years. All patients were diagnosed with MP and underwent
the OS treatment of the deformity. The patients were treated at
the Department of Orthodontics and the Department of Maxil-
lofacial Surgery of the Dental Clinic of the Military Medical
Academy in Belgrade, Serbia. All activities and procedures
applied in this study were approved by the Ethics Committee
of the Military Medical Academy in Belgrade, on December
13, 2018 according to the Declaration of Helsinki.

The study involved patients with good mental health
and psychological status with no previous history of ortho-
dontic treatment (OT). Patients with cleft lip and palate and
all other craniofacial deformities, patients with a history of

facial trauma or some orthognathic surgery, patients with
temporomandibular joint disease, facial asymmetries, etc.,
were excluded from the study.

Patients in the study were divided into two groups — pa-
tients who underwent surgery on one jaw (monomaxillary
group) and patients who underwent surgery on both jaws
(bimaxillary group).

All patients underwent preoperative OT with the same
protocol to achieve adequate and stable postoperative occlu-
sion. After the orthodontic preparation, surgical repositioning
of the jaws (mono or bimaxillary type) with rigid fixation
was performed. A standard sagittal step osteotomy was per-
formed in the area of the lower jaw ramus, while a Le Fort
osteotomy | of the middle facial mass was performed in the
area of the upper jaw.

In this study, patients completed two questionnaires to
assess the QoL before (T1) and 12 months after OS treatment
of MP (T2). One questionnaire contained questions on oral
health in general — Oral Health Impact Profile (OHIP-14) %,
and another questionnaire, the Orthognathic Quality of Life
Questionnaire (OQLQ) > %, was specifically formulated for
orthognathic patients.

The OHIP-14 contained 14 questions that assess the im-
pact of oral health on patients” QoL through seven areas: func-
tional limitations, physical pain, psychological discomfort,
physical, psychological, and social disabilities, and handicap.
Patients were asked to complete the questionnaire expressing
the degree of agreement on a five-point scale, from 0 to 4,
where a higher score represents a more frequent presence of
functioning problems. The total possible number of points was
56. Moreover, a higher score indicated a poorer QoL. The Ser-
bian version of the OHIP-14 questionnaire was validated by
Stanci¢ et al. ¥, and the reliability and validity of this ques-
tionnaire were confirmed in a study by Leki¢ et al. 182,

The OQLQ contained 22 questions that assess the im-
pact of dentofacial deformities on a patient’s QoL through
four areas: social aspects, facial aesthetics, oral function, and
awareness of facial deformity. The answers to the questions
are ranked on a scale from 1 to 4, and thus a subjective view
is expressed in the extent to which each of the claims relates
to the patient. Answer ranked as number 1 means that the pa-
tient is a little bothered by this condition, while 4 means that
it bothers the patient a lot. Answers ranked with numbers 2
and 3 belong between these two statements. There was also a
N/A answer, which means that the condition does not apply
to the patient or does not bother the patient at all. The result
of the questionnaire represented the total sum of rounded
numerical options by claims and can be expressed compre-
hensively or by domains. The total score of the answers to all
questions can range from 0 to 88. A score defined by a larger
number indicates a poorer QoL. Cunningham et al. > 16 de-
veloped the OQLQ, which was used in numerous studies,
and Vugi¢ et al. ?° validated it in Serbian.

Statistical analysis

The Kolmogorov-Smirnov test was used to examine the
layout of a statistical series. Pearson’s chi-squared (%) test was
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used to test the relationship between the two qualitative varia-
bles. Differences in numerical variables were examined using
One-Factor Analysis of Variance (ANOVA) and/or t-test for
large independent samples. To examine the relationship between
the two continuous variables, Pearson’s correlation coefficient
was used as a parametric test, and Spearman’s correlation coef-
ficient as a nonparametric substitution. Differences in the values
of numerical variables, measured in several time intervals, were
tested by the repeated measure ANOVA test. Statistical signifi-
cance was defined at the level of probability of the null hypothe-
sis of p < 0.05. Statistical processing and analysis were done in
the computer program Statistical Package for the Social Scienc-
es 24 (SPSS 24), and graphical and tabular presentation in the
software package Microsoft Office (Excel and Word).

Results

The study included 40 patients, of which 19 (47.5%) were
men and 21 (52.5%) were women. The mean age + standard de-
viation (SD) of the patients was 24.1 + 4.1 years. Out of the total
number of patients, surgery on one jaw was performed in 16
(40%) respondents (monomaxillary group), while surgery on
both jaws (bimaxillary group) was performed in 24 (60%) re-
spondents. These two groups of patients did not differ signifi-
cantly concerning gender, age, and type of surgery performed.

Descriptive indicators of QoL measured by the OHIP-14
questionnaire

The results of the OHIP-14 questionnaire, which measured
the difference between the QoL of patients before (T1) and 12
months after the OS treatment of MP (T2), showed postopera-
tive improvement of the QoL (11.3 + 2.9) compared to the pre-
operative period (20.8 £ 6.9) (OHIP index). There was an im-
provement in the QoL after completion of treatment in all life
segments measured by the questionnaire scale (T2 vs. T1): func-
tional limitation 0.8 £ 1.1 vs. 1.6 £+ 1.2; physical pain 1.8 £ 1.5
vs. 3.2 £ 1.2; psychological discomfort 4.3 + 2.3 vs. 7.2 £ 2.1;
physical disability 2.2 + 2.8 vs. 3.3 + 2.7; psychological disabil-
ity 0.5 £ 0.7 vs. 1.1 £ 1.2; social disability 0.9 + 1.1 vs. 2.3 £
1.3; handicap 0.9 + 0.8 vs. 2.1 £ 0.9. The highest average score
before and after treatment was recorded on the question: “Have

Table 1

you been self-conscious because of your teeth, mouth, or den-
tures?”” (3.1 + 0.9 vs. 2.5 + 1.2), which represents the biggest
preoperative and postoperative problem for patients. The lowest
average result before and after treatment and, at the same time,
the smallest problem were recorded on the question: “The
change in the sense of taste because of problems with the teeth,
mouth, or dentures.” (0.1 £ 0.3 vs. 0.2 £0.5).

Descriptive indicators of the QoL measured by the OQLQ
questionnaire

The results of the OQLQ questionnaire, which measured
the difference between the QoL of patients before (T1) and 12
months after the OS treatment of MP (T2), showed postopera-
tive improvement of the QoL (24.8 + 12.9) compared to the pre-
operative period (51.3 £ 15.2). Improvement in the QoL after
completion of treatment occurred in all segments measured by
the questionnaire scale (T2 vs. T1): awareness of facial deformi-
ty 6.9 £ 4.2 vs. 10.4 + 4.3; oral function 5.4 £ 2.9 vs. 12.5 £ 3.9;
facial aesthetics 6.7 + 3.8 vs. 14.9 £ 3.7; social aspects 5.7 + 4.5
vs. 13.5 + 7.4. Our study showed that the highest average result
before treatment was recorded on the question: ““I don’t like see-
ing a side view of my face (profile).” (3.6 £ 0.7), which is the
biggest preoperative problem for patients. The highest average
result after the end of treatment was recorded on the question:
“I’'m self-conscious about my facial appearance.” (2.0 £ 1.4),
which was the biggest postoperative problem for patients. The
lowest average result and, at the same time, the littlest problem
for the patients, both before and after the treatment, was the
question: “I worry about meeting people for the first time.” (1.1
+1.3vs.0.6£0.7).

Characteristics of patients and QoL measured by OQLQ
and OHIP questionnaires

Table 1 shows that gender did not have a statistically sig-
nificant effect on the change in QoL (p > 0.05). The interaction
of gender, age, and type of surgery did not affect the change in
subscale values (p > 0.05).

Based on the split-plot ANOVA (SPANOVA) test, it was
proven that there is a statistically significant effect of the inter-
vention on the change in the QoL measured before and 12

Impact of gender, age, and type of surgery on the change in the quality of life measured by the OQLQ and OHIP-14
questionnaires before (T1) and 12 months after (T2) the orthodontic-surgical treatment of mandibular prognathism

OQLQ OHIP-14

Parameter Wilks’ E N Wilks’ F )

lambda P N lambda P N
Difference between T1 and T2 0.132 209.639 0.000 0.868 0.290  78.375 0.000 0.710
Difference between T1 and T2 *gender 0.913 3.045 0.091 0.087 1.000 0.000 0.987 0.000
Difference between T1 and T2 *age 0.967 1.094 0.303 0.033 0.974 0.850 0.363 0.026
Difference between T1 and T2 *group 0.987 0.434 0515 0.013 0.962 1.266 0.269 0.038
Difference between T1 and T2 *gender*age 0.998 0.060 0.808 0.002 0.907 3.265 0.080 0.093
Difference between T1 and T2 *gender*group 0.971 0.966  0.333 0.029 0.984 0.536 0.470 0.016
Difference between T1 and T2 *age*group 0.992 0.273  0.605 0.008 0.993 0.215 0.646 0.007
Difference between T1 and T2 *gender*age*group 0.942 1.971 0.170 0.058 1.000 0.007 0.932 0.000

OQLQ - Orthognathic Quality of Life Questionnaire; OHIP — Oral Health Impact Profile; F — split-plot analysis of
variance (SPANOVA); p — statistical significance; n? — squared Eta. Bolded values are statistically significant.
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months after treatment (p = 0.00). The value of Eta2 measured
with the OQLQ questionnaire was 0.868, while the value meas-
ured with the OHIP questionnaire was 0.710, which indicated
that the impact of the intervention was large (0.01= small im-
pact, 0.06 = moderate impact, 0.14 = large impact).

Differences in the QoL of patients measured by the OQLQ

questionnaire before and 12 months after the OS treatment
of MP in patients with surgery on one jaw (monomaxillary
group) and patients with surgery on both jaws (bimaxillary

group)

Before and after the OS treatment, no intergroup differ-
ences were observed in the recorded values of the OQLQ scale,
as well as on the subscales of the questionnaire: awareness of
facial deformity, oral function, facial aesthetics, and social as-
pects (Table 2).

Differences in the QoL measured by the OHIP

questionnaire before and 12 months after the OS treatment
of MP in patients with surgery on one jaw (monomaxillary
group) and patients with surgery on both jaws (bimaxillary

group)

Before the start of treatment, intergroup differences were
noted on the subscale: physical pain (-2.135, p = 0.039). Patients
from the bimaxillary group felt preoperatively greater pain (1.8
+ 0.5) compared to patients from the monomaxillary group (1.4
+ 0.6). After the completion of the OS treatment, intergroup dif-

Table 2

ferences were observed on the same subscale of the OHIP ques-
tionnaire as at the beginning of the treatment (Table 3).

Discussion

Patients with dentofacial deformities, including MP,
have a lack of self-confidence due to their appearance, which
negatively affects their social relationships, employment,
making emotional relationships, and QoL. In patients with
MP, OS treatment is becoming increasingly important, which
improves the oral functions and facial appearance of the pa-
tients 2.

The impact of malocclusions, including MP, on the
QoL of patients was the subject of numerous studies, which
confirm that malocclusions cause a higher degree of dissatis-
faction with the appearance of the face. Most of these studies
found that the QoL of patients with MP significantly im-
proved after OS treatment and that most patients were satis-
fied with the outcome of treatment * *2,

In recent years, many studies have examined the impact
of oral health problems on patients” QoL, using general and
specific types of questionnaires such as the 36-item Short-
Form Health Survey (SF-36), OHIP-14, and OQLQ 12 224,
The questionnaire OHIP-14, developed by Slade , is most
often used to assess the impact of oral health on the QoL of
patients.

To assess the QoL, we used two questionnaires in our
study, the OHIP-14 and the OQLQ. The results of our study
showed that the biggest problem for patients before treatment

Differences in the quality of life of patients before (T1) and 12 months after (T2)
the orthodontic-surgical treatment of mandibular prognathism inside of monomaxillary
and bimaxillary groups, according to the results of the OQLQ questionnaire

Parameter Monomaxillary Bimaxillary
T1 T2 p T1 T2 p
Awareness of facial deformity 27+09 18=%09 0.004 25+1.2 17+11 0.001
Oral function 27x05 11+04 0.000 24+09 1.0+£0.7 0.000
Facial aesthetics 34+03 1506 0.000 29+0.38 1.3+08 0.000
Social aspects 16+10 06+05 0.000 1.7+09 0806 0.000
Overall score 24+06 1.1+05 0.000 23+07 11+07 0.000
OQLQ - Orthognathic Quality of Life Questionnaire. The t-test of repeated measurements was applied.
Bolded values are statistically significant. The results are presented as mean + SD.
Table 3
Differences in the quality of life of patients before (T1) and 12 months after (T2)
the orthodontic-surgical treatment of mandibular prognathism inside of monomaxillary
and bimaxillary groups, according to the results of the OHIP-14 questionnaire
Monomaxillary Bimaxillary

Parameter T T 0 T ™ b

Functional limitation 0.8+0.6 03+04 0000 08x06 05%06 0.000

Physical pain 14+06 08+08 0004 18+05 08+0.7 0.000

Psychological discomfort 2.5 #0.7 1.3+09 0.000 23x0.7 15+0.7 0.000

Physical disability 12+11 06x09 0067 11+x08 0910 0.244

Psychological disability 13+12 06+07 0.044 10x12 0507 0.043

Social disability 12+06 0405 0.002 12x07 0506 0.000

Handicap 22+08 0.8+08 0.000 20+09 09+09 0.000

Overall score 15+06 18+07 0212 15+05 18+1.1 0.129

OHIP - Oral Health Impact Profile. The t-test of repeated measurements was applied.
Bolded values are statistically significant. The results are presented as mean + SD.
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was facial appearance because the highest result was record-
ed on the following questions: “Have you been self-
conscious because of your teeth, mouth, or dentures?” (ac-
cording to the OHIP questionnaire) and ““I don’t like seeing a
side view of my face (profile).” (according to the OQLQ
guestionnaire). Based on the results of both questionnaires,
patients had the littlest problems with their sense of taste.
These results justify the fact that the main motive for treating
patients is a change in facial appearance due to the present
dentofacial deformity.

Based on the results of the OHIP questionnaire, we
concluded that worse results were observed in patients before
the start of treatment, while better results were recorded after
the end of treatment. That shows that patient satisfaction
with the QoL is significantly improved after completion of
treatment, which is confirmed by a study by Kilinc and Er-
tas 2with similar results.

Joachim et al. 8 examined the impact of OS treatment on
the QoL of patients with MP and, similar to our results, con-
cluded that this type of treatment has a positive effect on the
QoL of both men and women in the physical and social do-
mains.

Some studies have examined the impact of OS treat-
ment on QoL at shorter time intervals after the surgery. In
the Eslamipour et al. 2 study, after six months, there was a
significant improvement in the QoL compared to the first
three months after treatment. In our study, we examined the
QoL 12 months after the completion of treatment, after the
removal of orthodontic braces, and after the completion of
the post-surgical phase of OT. During this period, there were
no postoperative problems such as swelling, pain, bleeding,
or neurosensitivity disorders which can negatively affect the
QoL and temporarily cause its deterioration. Lee et al. %, al-
so assessing the QoL six weeks and six months after surgery,
concluded that there was a deterioration in the QoL in the
early postoperative phase compared to the period of six
months after treatment. This gradual post-surgical improve-
ment is supported by a study by Choi et al. 2, who reported
moderate to vast improvements in the time interval of three
to six months after completion of treatment.

In terms of different domains of QoL, when it comes
to the analysis of our OQLQ questionnaire, the biggest
changes occurred in the emotional domain, followed by
psychological and functional aspects. The smallest changes
occurred in the social domain, with similar results before
and after treatment. According to the analysis of the OHIP-
14 questionnaire, in terms of different domains, the littlest
problem for patients was the domain of functional limita-
tion both before and after treatment.

Eslamipour et al. 2 and Choi et al. % came to similar
results, with the difference that the smallest changes oc-
curred in the functional domain, and there were no signif-
icant changes in the first three months after the end of
treatment. That is also in accordance with the study by
Choi et al. 2%, in which it was found that there was no sig-
nificant improvement in the QoL; there was even a short-
term deterioration in the QoL of the patients immediately
after surgery. Both of these studies assessed the QoL for a
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limited period of six months after completion of treat-
ment.

Desforges et al. 2’ proved that improvement in the
functional domain occurs later than the changes in other
domains measured by the QoL questionnaires. This finding
is to be expected because the surgery itself brings certain
inconveniences for the patient, such as pain, swelling, neu-
rosensitivity disorders, limited mouth opening, and reduced
muscle efficiency 2.

For some patients, the social aspect was more im-
portant than improved facial appearance and oral function
after treatment °. According to the results of our study, pa-
tients had the littlest problems in the social domain before
and after the OS treatment. The changes that most affected
the QoL were in the domains of facial aesthetics, awareness
about deformity, and oral function in the last place.

After completing the treatment, patients have numerous
psychological benefits, such as improving their body image,
facial appearance, and better interpersonal relationships.
Azuma et al. 2° examined changes in QoL about psychologi-
cal status in patients with malocclusions after combined OS
treatment. They concluded that patients after the OS treat-
ment, regardless of the severity of malocclusion, had a lower
degree of anxiety and improved QoL, measured by specific
questionnaires for oral health and malocclusions, compared
to the same parameters before treatment.

When it comes to the differences between men and
women, the results of our study showed that there are no
significant gender differences in overall QoL as well as in
the domains measured by the patient QoL questionnaires
after the OS treatment of MP.

Eslamipour et al. 2! noted that the overall QoL out-
come for women in all four domains (especially in the emo-
tional and social domains) shows poorer status compared to
men before surgery. However, the QoL in women achieved
remarkable improvement in all four domains to the same
extent as in men after surgery. That shows that the QoL in
both women and men has changed for the better, with
women having bigger improvements. The results of the
study by Rezaei et al. ® showed that there were no differ-
ences between men and women regarding the OHIP ques-
tionnaire. When it comes to the OQLQ questionnaire, in all
domains measured by the questionnaire, women were more
dissatisfied before surgical treatment than men. That means
that men had a better QoL before treatment compared to
women and that women are more sensitive when it comes
to facial appearance.

Our study did not confirm the difference in the QoL
between the monomaxillary and bimaxillary groups of pa-
tients. Patients from both groups, those who underwent
surgery on one and those who underwent surgery on both
jaws, showed the same improvement in QoL after treat-
ment. These findings support the fact that OS treatment
leads to remarkable improvements in various aspects of the
psychological, functional, social, emotional, and physical
well-being of the patient 12 22 30. 31,

Our study has certain limitations such as the fact
that the OS treatment lasts a long time and includes
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many phases. A larger number of patients who would
follow through all the phases of the OS treatment, in-
cluding a longer period of time after completion of the
treatment, would contribute to a better understanding of
the impact of overall treatment on the QoL of patients
with MP.

10.

11.

12.

13.

14.

15.

16.

17.

Conclusion

The OS treatment of patients with MP improves all

oral functions, the appearance of the patient’s face, and

se

If-confidence. All of that leads to a significant improve-

ment in the QoL.
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