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[Abstract] Objective To investigate the dynamic changes in oral health-related quality of life (OHRQoL) and self-
esteem (SE) across different stages of adolescent orthodontic treatment and the influence of psychosocial factors, thereby

providing scientific evidence for the clinical development of individualized treatment protocols that integrate both func-
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tional correction and psychological intervention. Methods This study was reviewed and approved by the medical eth-
ics committee, and informed consent was obtained from patients. A cross-sectional design was employed to randomly se-
lect 355 adolescent patients with malocclusion (133 pre-treatment, 112 during treatment, and 110 post-treatment) who
received care at the Department of Stomatology, Renmin Hospital of Wuhan University in April 2025. The Oral Health
Impact Profile (OHIP)-14 was used to assess OHRQoL levels, the Global Self-Esteem Scale (GSE) was used to evaluate
SE levels, and an additional questionnaire on dental appearance-related psychosocial aspects was administered. Kruskal
- Wallis tests were used to compare differences between treatment stage groups, followed by Dunn post hoc tests.
Spearman correlation analysis was employed to assess the associations between variables, including orthodontic treat-
ment stages, OHRQoL., and SE, as well as SE and dental appearance-related psychosocial aspects. Results OHRQoL
and its four dimensional scores showed significant differences across different stages of orthodontic treatment. Specifi-
cally, the total OHIP-14 score showed no significant difference between pre-treatment and during treatment [12.0 (7.0,
18.0) vs. 13.0 (9.0, 17.0)], but significantly decreased to 4.0 (0.8, 11.0) post-treatment (P<0.001). The total scores for
physical pain and discomfort dimension and physical disability dimension demonstrated a pattern of during treatment >
pre-treatment > post-treatment (P<0.05). The total scores for handicap dimension showed no significant difference be-
tween pre-treatment and during treatment, but post-treatment scores were significantly lower than both pre-treatment
and during treatment levels (P < 0.001). The total scores for psychological discomfort dimension showed a significant
decreasing trend across treatment stages (P<0.001). The total GSE score showed significant differences only between
pre-treatment and during treatment [18.0 (12.0, 23.0) vs. 13.5 (9.3, 20.8), P=0.014], with recovery to 14.0 (12.0, 18.0)
post-treatment. Different treatment stages showed a moderate negative correlation with total OHIP-14 score (r=-0.362, P
<0.001) and a weak negative correlation with total GSE score (r=—0.104, P=0.049). The appearance satisfaction index
showed a significant increasing trend across treatment stages (P<0.001), while being teased about teeth and hiding teeth
and avoiding smiling index significantly decreased (both P<0.001). Being teased about teeth index (r=0.349, P<0.001)
and hiding teeth and avoiding smiling index (r=0.412, P<0.001) were significantly correlated with total GSE score. Con-
clusion Adolescents undergoing orthodontic treatment experience a significant improvement in quality of life, with
self-esteem levels notably increasing during the mid-treatment phase and a continuous reduction in negative psychoso-
cial experiences related to dental appearance. This suggests that orthodontists should prioritize psychological support
and social adaptation guidance throughout the treatment process, with consistent attention to changes in patients’ self-
esteem.
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Table 1  Differences in general information between patients in different treatment stages M(IQR)

Treatment stage

General informa- Total 5
. Pre-treatment During treatment Post-treatment Hlx P
tion (n=355)
(n=133) (n=112) (n=110)
Gender[n(%))
Male 47 (35.34) 30 (26.79) 58 (52.73) 135 (38.03)
16.500 <0.001
Female 86 (64.66) 82(73.21) 52 (47.27) 220 (61.97)
Agelyears 14.000 (12.000, 17.000) 14.00 (13.000, 16.800) 14.000 (12.000, 17.000) 14.000 (13.000, 17.000) 0.560 0.756
Residence[n(%)]

Urban 132 (99.25)
Rural 0.75)

110 (98.21)
1.79)

Height/cm

Weight/kg 50.000 (44.500, 61.000)

( (
1 2(
Years of education  11.000 (9.000, 14.000) 10.500 (9.000, 13.000)
( (
( (

47.500 (44.000, 53.000)

159.000 (153.000, 167.500) 158.000 (152.300, 165.000) 159.500 (153.000, 168.000) 159.000 (153.000, 166.000) 0.830  0.660

110 (100) 352(99.15)
2.134 0344
0(0) 3(0.85)
11.000 (9.000, 13.000) 11.000 (9.000, 13.000) 2.868 0.238
( (
48.000 (42.000, 46.000)  48.000 (43.000, 57.000)  5.298 0.071
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Table 2 Differences in OHRQoL between different treatment stages M(IQR)
Treatment stage
OHIP-14 dimensions Pre-treatment During treatment Post-treatment H p
(n=133) (n=112) (n=110)

OHIP-14 total score 12.000 (7.0, 18.0)° 13.000 (9.0, 17.0)° 4.000 (0.8, 11.0)™ 71.968 <0.001
Physical pain and discomfort score 2.000 (1.0, 3.0)™ 3.500 (2.0, 5.0)* 1.000 (0.0, 2.0)* 49.497 <0.001
Psychological discomfort score 6.000 (5.0, 8.0) 4.000 (1.3, 6.0)* 1.000 (0.0, 4.0)™ 107.060 <0.001
Physical functioning impairment score 1.000 (0.0, 3.0) 3.000 (0.0, 4.0)* 0.000 (0.0, 2.0)* 27.148 <0.001
Reduced independent ability score 2.000 (1.0, 4.0)° 3.000 (1.0, 5.0)° 0.000 (0.0, 2.0) 58.814 <0.001

OHRQoL: oral health-related quality of life; OHIP-14: oral health impact profile-14; physical pain and discomfort score: the total score of questions 2, 3,

and 4 in the OHIP-14, reflecting the degree of physical pain and discomfort in the patient’'s OHRQoL; psychological discomfort score: the total score of

questions 5, 6, and 10 in the OHIP-14, reflecting the degree of psychological discomfort in the patient’s OHRQoL; physical functioning impairment score:

the total score of questions 7, 8, and 9 in the OHIP-14, reflecting the degree of physical functioning impairment in the patient’s OHRQoL; reduced inde-

pendent ability score: the total score of questions 1, 11, 12, 13, and 14 in the OHIP-14, reflecting the degree of reduced independent ability in the pa-

tient’'s OHRQoL;Post-hoc pairwise comparisons were performed using Dunn’s test with Bonferroni correction. Superscript letters indicate statistically sig-

nificant differences from the corresponding treatment stage: a=pre-treatment, b=during treatment, c=post-treatment (P< 0.05).
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(P<0.001) 1 HF 2238 Ja S 20« o 1 9 55 K 23 A 16 A
Dy IN R BEEALAE IR T T 50T 5 B AF7E 1 35 25 5%
AIT )R S TIRIr (P =0.047) . HIREATH
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Table 3 Differences in self-esteem and psychosocial on dental appearance between different treatment stages M(IQR)
Treatment stage
Scales and indices Pre-treatment During treatment Post-treatment H P
(n=133) (n=112) (n=110)

GSE total score 18.000 (12.0, 23.0) 13.500 (9.3, 20.8)* 14.000 (12.0, 18.0) 8.600 0.014
Self-perceived treatment index 4.000 (3.0, 4.0) 4.000 (3.0, 4.0) 4.000 (3.0, 4.0) 0.668 0.716
Appearance satisfaction index 1.000 (1.0, 2.0)" 2.000 (2.0, 3.0) 3.000 (3.0, 4.0)* 233.664 <0.001
Perceived social approval of aligned teeth 3.000 (3.0, 4.0) 3.000 (3.0, 4.0) 3.000 (3.0, 4.0) 2.048 0.359
Perceived life success with aligned teeth 3.000 (2.0, 3.0) 3.000 (2.0, 3.0)° 3.000 (2.0, 4.0) 3.934 0.140
Teeth mockery experience index 2.000 (1.0, 2.0) 1.000 (1.0, 2.0)* 1.000 (1.0, 1.0)" 58.736 <0.001
Peer-reported need for correction index 2.000 (2.0, 3.0)° 2.000 (2.0, 3.0)° 1.000 (1.0, 2.0)" 70.306 <0.001
Smile avoidance due to teeth index 2.000 (2.0, 3.0) 2.000 (1.0, 2.0)* 1.000 (1.0, 1.0)" 84.662 <0.001

GSE: the global negative self-evaluation scale. Post-hoc pairwise comparisons were performed using Dunn’s test with Bonferroni correction. Superscript

letters indicate statistically significant differences from the corresponding treatment stage:

(P <0.05).
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Table 4 Spearman correlation analysis of orthodontic streatment stages, OHRQoL, and self-esteem

Variables Treatment stage OHIP-14 total score GSE total score
Treatment stage 1
OHIP-14 total score —0.362%** 1
GSE total score -0.104* 0.1627%* 1

*P < 0.05; #*P < 0.01; ##%P < 0.001; OHIP-14: oral health impact profile-14; GSE: the global negative self-evaluation scale

* F& (P>0.05) . #b W & 48 % (r=-0.120, P=
0.023) ik 8 55 0 2 A 16 AT A TR B (r=0.134,,
P=0.012) . 5 N\ &5 H1 75 25 1E 45 50 (7=0.109, P=

PEMCES . A B AR 48 81 (,=0.349, P<0.001) | &
S A 1A 0 T 2 8 B (,=0.412, P<0.001) 5 GSE i
A2 EA BENMEER, LES,

0.040) 5 GSE B 43 Z 814 B A O R, HAC

R5 HESER AN G820 BEAY Spearman AH I ME 43 Hr

Table 5 Spearman correlation analysis of influencing factors for self-esteem

Variables 1 2 3 4 5 6 7 8 9 10
GSE total score(1) 1
Gender(2) -0.090 1
Age(3) -0.021 -0.081 1
Self-perceived treatment index(4) 0.092 -0.124*  -0.079 1
Appearance satisfaction index(5) -0.120%  -0.139**  -0.033  -0.093 1

Perceived social approval of aligned teeth (6) 0.059 =0.154** -0.112% 0.297** 0.044 1
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0.349%%%* 0.059
0.412%%* 0.098

Teeth mockery experience index(9)

Smile avoidance due to teeth index(10)

0.097  -0.345%* 0.105* 0.129* 0.337** 1
0.173%*%  -0.416%*  0.071 0.082  0.380%* 0.624%%* 1

#P < 0.05; **P < 0.01; ***P < 0.001; GSE: the global negative self-evaluation scale
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