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ABSTRACT
Objective: The aim of this study was to investigate the relation between orthognathic patients’ self-
reported symptoms in the head and neck region and their quality of life (QoL).
Material and methods: Participants included were consecutive patients (n¼ 50) referred to the assess-
ment of orthognathic treatment need and voluntary first-year university students (n¼ 29). All partici-
pants filled in the Orthognathic Quality of Life Questionnaire (OQLQ) and a structured diary created by
the authors. The median values of Orthognathic Quality of Life (OQOL) sum and subscores, satisfaction
with oral function and number of awakenings were compared between patients and controls. Further,
correlations between the OQOL sum and subscores, satisfaction with oral function and number of
awakenings were analyzed.
Results: Patients reported significantly more symptoms (p¼ .013) and woke up significantly more often
than the controls (p¼ .032). Their OQOL sum scores were significantly higher (indicating a lower
OQOL) (p¼ .001), and they were significantly less satisfied with their oral function than the controls
(p< .001). Among the awakened and not-rested patients, the most commonly reported symptoms
were pain in the head and/or neck region and fatigue and/or stiffness in the jaws.
Conclusions: Experiences of pain and discomfort have a significant impact on patients’ OQOL and
well-being.
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Introduction

In previous studies, 28–70% of patients with severe dentofa-
cial deformities have pretreatment-reported symptoms in the
head and neck region. These symptoms have included, e.g.
pain, joint sounds and limitation in mouth opening [1–4]. It
has also been found that temporomandibular dysfunction
occurs more commonly in patients with dentofacial deform-
ities than in their matched controls [5]; this finding could be
related to the observation that a majority of orthognathic
patients with pre- and postnormal occlusion use a unilateral
chewing pattern [6,7]. However, self-reported symptoms are
not directly associated with the severity of malocclusion [3].

In adults, severe dentofacial deformities often require
combined orthodontic and surgical treatment [8]. In add-
ition to social and appearance-related factors [9,10], these
patients seek treatment for improvements in concrete func-
tional problems, e.g. in eating and chewing and for pain
relief [9,11]. In the literature, dentofacial deformities have
also been suggested to cause severe consequences to
patients’ lives due to their impact on quality of life (QoL)
[12–14]. Recent findings by Silvola et al. [15] have indeed
indicated that QoL improves after the treatment of severe

malocclusion. The authors concluded that this improvement
was due to the decrease in facial pain.

The aim of this study was to investigate the relation
between orthognathic patients’ self-reported symptoms and
their QoL.

Subjects and methods

Study subjects comprised consecutive patients (n¼ 50,
13 males, 37 females, age range: 18–61 years) referred to
two university clinics for the assessment of orthognathic
treatment need. Among them, the most frequent prelimin-
ary diagnosis was mandibular retrognathia (74%); of these,
65% had a deep bite and 19% an open bite. Maxillary retro-
gnathia was diagnosed in 14% of patients. Patients with
cleft lip or palate, or syndromes affecting craniofacial anat-
omy, and those whose Finnish language skills did not allow
them to complete the questionnaires were excluded from
the study. The control group consisted of voluntary first-
year university students (n¼ 29, 28 females, 1 male, age
range: 19–49 years), with no or borderline need for ortho-
dontic treatment.
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Participants’ QoL was assessed using the condition-specific
Orthognathic Quality of Life Questionnaire (OQLQ). The ques-
tionnaire is developed especially for patients with severe
dentofacial deformity and it consists of 22 items [16]. These
items form four subscales: oral function, facial aesthetics,
awareness of facial aesthetics and social aspects of dentofa-
cial deformity. Higher scores indicate lower OQOL. The ques-
tionnaire was completed with a semi-structured diary created
by the authors. According to the instructions, it was filled in
after waking up or at 8 a.m. [17].

The questions in the diary focuse on respondents’ satisfac-
tion with oral function and on various self-perceived symp-
toms. In Question 1.a, respondents assess satisfaction with
oral function (scale 1–7, from extremely dissatisfied to
extremely satisfied). If the patient selects one of the alterna-
tives 1–3 (indicating dissatisfaction), Question 1.b further elu-
cidates the reasons for dissatisfaction. In Question 2, the
respondent is asked whether he/she had a good night’s sleep
and in Question 3, whether he/she feels himself/herself
rested in the morning. The questions with their response
alternatives are presented in Table 1.

The study protocol was approved by the Ethics Review
Committee of the Hospital District of South-West Finland and
the Joint Municipal Authority of the Pirkanmaa Hospital
District. Before the study, all participants signed an informed
consent form.

Statistical analyses

Comparison of symptoms between the patients and controls
was done using the Chi square test. Differences between
the patients and controls according to the number of awak-
enings per night, the OQOL sum and subscores, and satisfac-
tion with oral function were evaluated using median values,
interquartile range (Q1–Q3) and the independent samples
Mann–Whitney U test. p values of less than .05 were inter-
preted as statistically significant. Associations between satis-
faction with oral function, number of awakenings per night
and OQOL sum and subscores were evaluated using

Spearman’s correlation coefficients, separately among the
patients and controls. Values r of less than 0.3 were inter-
preted as weak, 0.3–0.5 as moderate, and r over 0.5 as strong
correlations between the variables. All analyses were con-
ducted using SPSS 23.0 (IBM SPSS Statistics, V22.0, Armonk,
NY).

Results

According to the OQLQ, patients’ QoL was lower than that of
the controls; the difference was statistically significant in all
other subscales except in social aspects of dentofacial
deformity. Patients woke up more frequently and were less
satisfied with their oral function than the controls (Table 2).

Forty-eight percent of patients and 24% of controls
reported various symptoms (p¼ .013). Those with symptoms
had lower OQOL, reported more awakenings and were less
satisfied with oral function than those without symptoms
(Table 3).

A total of 64% of the patients and 55% of the controls
reported awakening during the night. Thirty-seven respond-
ents (46% of patients and 48% of controls) reported that
they did not feel rested in the morning. Those who reported
feeling rested did not wake up as many times per night as
those who felt not-rested in the morning. Rested participants
had significantly lower OQOL sum score and social subscore
than the not-rested subjects (Table 4).

Table 1. The questions and their response alternatives in the diary filled in after waking up or at 8 a.m.

Question Response alternatives

1.a How satisfied are you right now with your oral function? (1) Extremely dissatisfied
(2) Dissatisfied
(3) Rather dissatisfied
(4) Neither dissatisfied nor satisfied
(5) Rather satisfied
(6) Satisfied
(7) Extremely satisfied

If you are dissatisfied with the function (i.e. you selected one of the response alternatives 1–3), please assess
1.b which of the reasons are responsible for your dissatisfaction? (1) I have pain in my head and/or neck region

(2) I have pain in the area of my jaw joint
(3) I hear sounds like clicking or crepitation from my jaw joint
(4) My jaws feel tired or stiff
(5) I have difficulties in opening my mouth
(6) I suffer from teeth clenching or grinding
(7) I have difficulties in chewing
(8) Some other problem, please explain

2. Did you wake up last night? (1) No, I did not
(2) Yes, I woke up ____ times

3. Did you feel yourself rested in the morning? (1) Yes, I did
(2) No, I did not

Table 2. Median (Q1–Q3) and p values for OQOL sum and subscores, number
of awakenings per night and satisfaction with oral function, separately for the
patients (n¼ 50) and the controls (n¼ 29).

Variable Patients Controls p

OQOL sum 29 (16–47) 13 (9–22) .001
OQOL social 7 (1–13) 4 (2–6) .396
OQOL facial 8 (5–14) 5 (2–10) .014
OQOL function 10 (6–15) 3 (1–4) <.001
OQOL dentofacial 5 (2–8) 3 (0–6) .020
Number of awakenings 2 (0–3) 1 (0–2) .032
Satisfaction with function 3 (2–4) 6 (4–6) <.001
For OQOL, higher scores indicate lower quality of life.
p values of less than .05 are in bold.
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The most frequently reported symptoms among the
‘awakened and not-awakened’ and ‘rested and not-rested’
were pain in the head and/or neck region, pain in the area
of the jaw joint, jaws feeling tired or stiff and difficulties
chewing (Table 5).

Among the patients, there were significant correlations
between satisfaction with oral function and OQOL sum and
subscores (Table 6). Among the controls, satisfaction with
oral function correlated significantly with OQOL sum score
and function subscore (Table 7).

Discussion

In this study, prospective orthognathic patients with dentofa-
cial deformities reported significantly more symptoms from
the head and neck region, were less satisfied with their oral
function and had a significantly lower QoL than the controls.
These results are in line with earlier findings that orthog-
nathic patients have a lower QoL than asymptomatic controls

with a normal occlusion [13,14,18]. According to several stud-
ies, this inferiority can be improved through orthognathic
treatment, possibly by reducing signs and symptoms of tem-
poromandibular disorders [14,15,17–20].

In Finland, patients are referred for assessment of orthog-
nathic treatment need mainly due to functional problems;
esthetic reasons are not prioritized in publicly funded univer-
sity clinics [15,20]. Thus, it was not surprising that the OQOL
function subscore differed significantly from that of the con-
trols. However, although among patients this subscore and
satisfaction with oral function correlated significantly, these
variables also correlated among the controls, although the
correlation was not as strong.

The current results indicate that patients woke up much
more frequently than the controls and did not feel as rested
in the morning as the controls. Similar symptoms have been
reported in patients diagnosed with obstructive sleep apnea
syndrome (OSAS) and mandibular retrognathia [21]. Since
orthognathic surgery has been recommended as one of
the treatment options for OSAS, it is likely that some of
the patients in the current study had been referred for the
assessment of orthognathic treatment need because of
OSAS. However, it is worth noting that more than half of the
controls also reported awakening during the night.
Interestingly, their share was eightfold in comparison with
the results of a national survey among university students
[22]. In this survey, only 5% of males and 7% of females
reported nocturnal wake ups and difficulties falling asleep.

Although among all respondents awakenings were associ-
ated with self-perceived symptoms, it is obvious that there
were also other reasons. For example, results by Exelmans
and Van der Bulck [23] indicated that 38–52% of adults
receive text messages or phone calls in the night-time.
Recent results by Levenson et al. [24] also revealed that
frequent and long-lasting use of social media is strongly
associated with increase in sleep disturbances. In their study,

Table 3. Median (Q1–Q3) and p values for OQOL sum scores, number of awak-
enings per night and satisfaction with oral function according to respondents
with symptoms (n¼ 31, 24 patients, 7 controls) and without symptoms
(n¼ 43, 21 patients, 22 controls).

Variable Symptoms No symptoms p Values

OQOL sum 38 (22–57) 14 (9–29) <.001
Number of awakenings 2 (1–3) 1 (0–2) .006
Satisfaction with function 3 (2–3) 6 (4–6) <.001
For OQOL, higher scores indicate lower quality of life.
p values of less than .05 are in bold.

Table 4. Median (Q1–Q3) and p values for OQOL sum and subscores, number
of awakenings and satisfaction with oral function among the not-rested
(n¼ 37, 23 patients, 14 controls) and rested (n¼ 36, 21 patients, 15 controls).

Variable Not rested Rested p

OQOL sum 28 (14–53) 17 (8–35) .033
OQOL social 6 (3–16) 4 (0–8) .038
OQOL facial 9 (5–14) 6 (3–9) .058
OQOL function 8 (4–14) 5 (2–10) .053
OQOL dentofacial 5 (1–8) 4 (1–6) .142
Number of awakenings 2 (1–3) 1 (0–2) .003
Satisfaction with function 3 (2–6) 5 (4–6) .011

For OQOL, higher scores indicate lower quality of life.
p values of less than .05 are in bold.

Table 5. Main symptoms reported by the patients and controls (%) separately
among the awakened and not-awakened and the rested and not-rested.

Pain in the
head and/

or neck region

Pain in
the area

of jaw joint

Jaws feel
tired
or stiff

Difficulties
chewing

Awakened
Patients (n¼ 32) 50 28 41 38
Controls (n¼ 16) 6 6 25 0

Not-awakened
Patients (n¼ 12) 17 8 17 8
Controls (n¼ 13) 0 0 0 0

Not-rested
Patients (n¼ 24) 63 33 50 42
Controls (n¼ 14) 7 7 21 0

Rested
Patients (n¼ 20) 15 10 15 15
Controls (n¼ 15) 0 0 7 0

Table 6. Correlation table (Spearman’s correlation values) for the patients
(n¼ 50) regarding OQOL sum and subscores, satisfaction with oral function
and number of awakenings.

Variable Satisfaction with function Number of awakenings

OQOL sum �0.538��� 0.122
OQOL social �0.331� 0.109
OQOL facial �0.507��� �0.040
OQOL function �0.624��� 0.231
OQOL dentofacial �0.502��� 0.144
Satisfaction with function �0.221
�p< .05.���p< .001.

Table 7. Correlation table (Spearman’s correlation values) for the controls
(n¼ 29) regarding OQOL sum and subscores, satisfaction with occlusal func-
tion and number of awakenings.

Variable Satisfaction with function Number of awakenings

OQOL sum �0.455� 0.375
OQOL social �0.146 0.104
OQOL facial �0.350 0.206
OQOL function �0.418� 0.327
OQOL dentofacial �0.341 0.231
Satisfaction with function �0.345
�p< .05.
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the researchers used the PROMISVR Sleep Disturbance assess-
ment consisting of 27 statements, e.g. ‘I had a problem with
my sleep’, ‘I had difficulty falling asleep’ and ‘I had trouble
staying asleep’ [25].

The OQLQ is a valid, condition-specific questionnaire that
has been used widely in analyses of orthognathic patients’
QoL [26]. It can also be assumed that data considering vari-
ous self-perceived symptoms were reported reliably, because
the diary was filled in immediately after awakening in the
morning. However, as in other studies [27,28], the majority of
respondents were females, which limits the generalizability of
the results. Further studies are needed to elucidate the situ-
ation in larger samples that include both genders.

Another limitation in this study comes from the difference
in both age and gender distribution between the patients
and controls. This article is part of an ongoing prospective
study analyzing orthognathic patients’ psychosocial well-
being during the course of treatment. When planning the
study, two prerequisites were set to the controls: First, they
should have a normal occlusion with no or borderline need
for orthodontic treatment. Secondly, they should be available
in all data gathering points. In Finland, dental treatment
including orthodontics is offered free of charge to children
and adolescents up to 18 years of age. Therefore, it was
plausible that among first year students there should not be
considerable unmet need for orthodontic treatment.
Furthermore, because the completion of many university
studies ideally takes approximately 5 years, first year univer-
sity students were expected to also meet the requirement of
availability. However, the results shall be interpreted with
caution.

To conclude: In light of current results, experiences of
pain and discomfort have a significant impact on patients’
QoL, satisfaction with oral function and well-being.

Acknowledgements

The authors wish to thank the personnel in the Turku unit of the Finnish
Student Health Service for their valuable assistance in organizing this
study. This study was supported by grants from the Finnish Dental
Society Apollonia, the Orthodontic Division of the Finnish Dental Society,
the Finnish Women Dentists’ Association, and by the Hospital District of
South-West Finland and the Pirkanmaa Hospital District.

References

[1] Pahkala R, Kellokoski JK. Surgical-orthodontic treatment and
patients' functional and psychosocial well-being. Am J Orthod
Dentofacial Orthop. 2007;132:158–164.

[2] Dujoncquoy JP, Ferri J, Raoul G, et al. Temporomandibular joint
dysfunction and orthognathic surgery: a retrospective study.
Head Face Med. 2010;6:27.

[3] Svedstr€om-Oristo AL, Ekholm H, Tolvanen M, et al. Self-reported
temporomandibular disorder symptoms and severity of malocclu-
sion in prospective orthognathic-surgical patients. Acta Odontol
Scand. 2016;74:466–470.

[4] Sebastiani AM, Baratto-Filho F, Bonotto D, et al. Influence of
orthognathic surgery for symptoms of temporomandibular dys-
function. Oral Surg Oral Med Oral Pathol Oral Radiol.
2016;121:119–125.

[5] Abrahamsson C, Ekberg E, Henrikson T, et al. TMD in consecutive
patients referred for orthognathic surgery. Angle Orthod.
2009;79:621–627.

[6] Migliorucci RR, Sovinski SR, Passos DC, et al. Orofacial functions
and quality of life in oral health in subjects with dentofacial
deformity. Codas. 2015;27:255–259.

[7] Trawitzki LV, Dantas RO, Mello-Filho FV, et al. Effect of treatment
of dentofacial deformities on the electromyographic activity of
masticatory muscles. Int J Oral Maxillofac Surg. 2006;35:170–173.

[8] Cunningham SJ, Johal A. Orthognathic correction of dento-facial
discrepancies. Br Dent J. 2015;218:167–175.

[9] Ryan FS, Barnard M, Cunningham SJ. Impact of dentofacial
deformity and motivation for treatment: a qualitative study. Am J
Orthod Dentofacial Orthop. 2012;141:734–742.

[10] Zhou Y, H€agg U, Rabie AB. Severity of dentofacial deformity, the
motivations and the outcome of surgery in skeletal Class III
patients. Chin Med J. 2002;115:1031–1034.

[11] Alanko O, Svedstr€om-Oristo AL, Tuomisto MT. Patients' percep-
tions of orthognathic treatment, well-being, and psychological or
psychiatric status: a systematic review. Acta Odontol Scand.
2010;68:249–260.

[12] Choi SH, Kim BI, Cha JY, et al. Impact of malocclusion and com-
mon oral diseases on oral health-related quality of life in young
adults. Am J Orthod Dentofacial Orthop. 2015;147:587–595.

[13] Jung MH. Quality of life and self-esteem of female orthognathic
surgery patients. J Oral Maxillofac Surg. 2016;74:1240.e1–1240.e7.

[14] Kurabe K, Kojima T, Kato Y, et al. Impact of orthognathic surgery
on oral health-related quality of life in patients with jaw deform-
ities. Int J Oral Maxillofac Surg. 2016;45:1513–1519.

[15] Silvola AS, Tolvanen M, Rusanen J, et al. Do changes in oral
health-related quality-of-life, facial pain and temporomandibular
disorders correlate after treatment of severe malocclusion? Acta
Odontol Scand. 2016;74:44–50.

[16] Cunninham SJ, Garratt AM, Hunt NP. Development of a condi-
tion-specific quality of life measure for patients with dentofacial
deformity: I. Reliability of the Instrument. Community Dent Oral
Epidemiol. 2000;28:195–201.

[17] Alanko OME, Svedstr€om-Oristo A-L, Peltom€aki T, et al.
Psychosocial well-being of prospective orthognathic-surgical
patients. Acta Odontol Scand. 2014;72:887–897.

[18] Kilinc A, Ertas U. An assessment of the quality of life of patients
with class III deformities treated with orthognathic surgery. J Oral
Maxillofac Surg. 2015;73:1394.e1–5.

[19] Brunault P, Battini C, Potard C, et al. Orthognathic surgery
improves quality of life and depression, but not anxiety, and
patients with higher preoperative depression scores improve less.
Int J Oral Maxillofac Surg. 2016;45:26–34.

[20] Silvola AS, Rusanen J, Tolvanen M, et al. Occlusal characteristics
and quality of life before and after treatment of severe malocclu-
sion. Eur J Orthod. 2012;34:704–709.

[21] Goodday RHB, Precious DS, Morrison AD, et al. Obstructive sleep
apnea syndrome: diagnosis and management. J Can Dent Assoc.
2001;67:652–658.

[22] Kunttu K, Pesonen T. Student health survey 2012: a national
survey among Finnish university students. Available from:
http://www.yths.fi/terveystieto_ja_tutkimus/tutkimus_ja_julkaisu-
toiminta/korkeakouluopiskelijoiden_terveystutkimus [11.1.2017,
translation in English].

[23] Exelmans L, Van der Bulck J. Bedtime mobile phone use and
sleep in adults. Soc Sci Med. 2016;148:93–101.

[24] Levenson JC, Shensa A, Sidani JE, et al. The association between
social media use and sleep disturbance among young adults.
Prev Med. 2016;85:36–41.

[25] Buysse DJ, Yu L, Moul DE, et al. Development and validation of
patient-reported outcome measures for sleep disturbance and
sleep-related impairments. Sleep. 2010;33:781–792.

[26] Cunninham SJ, Garratt AM, Hunt NP. Development of a condi-
tion-specific quality of life measure for patients with dentofacial
deformity: II. Validity and responsiveness testing. Community
Dent Oral Epidemiol. 2002;30:81–90.

ACTA ODONTOLOGICA SCANDINAVICA 405

http://www.yths.fi/terveystieto_ja_tutkimus/tutkimus_ja_julkaisutoiminta/korkeakouluopiskelijoiden_terveystutkimus
http://www.yths.fi/terveystieto_ja_tutkimus/tutkimus_ja_julkaisutoiminta/korkeakouluopiskelijoiden_terveystutkimus


[27] Stagles C, Popat H, Rogers S. Factors influencing patient-reported
quality of life in pretreatment orthognathic surgery patients.
Angle Orthod. 2016;86:331–336.

[28] Silvola AS, Varimo M, Tolvanen M, et al. Dental esthetics and
quality of life in adults with severe malocclusion before and after
treatment. Angle Orthod. 2014;84:594–599.

406 R. PIETIL€A ET AL.


	Symptoms in the masticatory system and related quality of life in prospective orthognathic patients
	Introduction
	Subjects and methods
	Statistical analyses

	Results
	Discussion
	Acknowledgements
	References


