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Background and Aim: Dental aesthetics has an increasing effect on young adults’ psychosocial well-being; this effect is particularly 
true for patient-facing professions, in which people’s appearance influences how others interact with them. However, there is currently 
limited evidence from conflict-affected, resource-poor settings regarding this relationship. The current study aimed to explore the 
relationship between the psychosocial effects of dental aesthetics and self-esteem and perceived need for orthodontic treatment among 
health sciences students in Sana’a, Yemen.
Methodology: A cross-sectional, Internet-based survey was conducted among 300 health sciences students (18–25 years) from public 
and private universities in Sana’a between August and September 2025. The survey included the Psychosocial Impact of Dental 
Aesthetics Questionnaire (PIDAQ), Rosenberg Self-Esteem Scale (RSES), and Aesthetic Component of the Index of Orthodontic 
Treatment Needs (IOTN-AC). Data were analyzed using SPSS version 26.0.
Results: Of 385 targeted participants, 300 responded (70.7% female; mean age 22.3 years). The mean PIDAQ score was 2.40 ± 0.62, 
indicating a mild psychosocial impact based on established PIDAQ scoring conventions. Male students had significantly higher 
PIDAQ scores than females (2.52 ± 0.69 vs. 2.35 ± 0.56; p = 0.026). No statistically significant correlation was detected between 
PIDAQ and RSES scores in this sample (r = −0.012, p = 0.834). Academic year progression predicted higher self-esteem (β = 0.281, 
p = 0.002). Self-perceived orthodontic need (IOTN-AC) showed a dose-response relationship with PIDAQ scores (definite need: 2.82 
± 0.41 vs. no need: 2.34 ± 0.35; p < 0.05).
Conclusion: Dental aesthetics significantly affects psychosocial well-being among health sciences students in Yemen, with unex
pectedly higher impact among male students. No direct association was found between dental aesthetics and global self-esteem in this 
sample. Academic achievement emerged as a predictor of self-esteem. Gender-sensitive screening and integrated wellness programs 
are recommended for resource-limited settings.
Keywords: dental aesthetics, psychosocial impact, self-esteem, health sciences students, Yemen, gender differences, orthodontic 
treatment need

Introduction
Dental aesthetics is becoming increasingly important with respect to personal image and overall psychosocial health.1 

Globally, there are an estimated 60–75% of adults between the ages of 18 and 35 who have some form of malocclusion, 
which can vary in severity and affect social relationships, psychological health, and a person’s overall quality of life.2,3 

Clinical, Cosmetic and Investigational Dentistry 2026:18 619857                                              1
© 2026 AL-Huthaifi et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/ 
terms.php and incorporate the Creative Commons Attribution – Non Commercial (unported, v4.0) License (http://creativecommons.org/licenses/by-nc/4.0/). By accessing 

the work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. 
For permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Clinical, Cosmetic and Investigational Dentistry                               

Open Access Full Text Article

https://doi.org/10.2147/CCIDE.S619857
Received: 11 May 2026
Accepted: 25 June 2026
Published: 3 July 2026

C
lin

ic
al

, C
os

m
et

ic
 a

nd
 In

ve
st

ig
at

io
na

l D
en

tis
tr

y 
do

w
nl

oa
de

d 
fr

om
 h

ttp
s:

//w
w

w
.d

ov
ep

re
ss

.c
om

/
F

or
 p

er
so

na
l u

se
 o

nl
y.

http://orcid.org/0009-0008-0099-3758
http://orcid.org/0009-0008-7063-315X
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/4.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com


The effects of malocclusion extend beyond functional impairment, because individuals with this condition often find 
themselves feeling less confident, withdrawn from society, and at a higher risk of being subjected to psychological 
distress; this situation is especially evident during the formative years of young adulthood.4,5 These effects are likely 
magnified in professional and scholarly environments, where personal relationships and first impressions are particularly 
important.

A unique group of students enrolled in health sciences programs is preparing for a future in patient-facing careers that 
will require them to demonstrate high levels of interpersonal competence and professional presence.6 Therefore, many of 
these individuals possibly place heightened importance on how their teeth look to others (ie., dental aesthetics). 
Furthermore, an established fact is that health science students learn within an environment placing emphasis on the 
importance of clinical excellence, professional appearance, and effective communication, all of which may lead to 
heightened awareness of one’s dental aesthetic.7,8

Several recent studies have shown that dental and medical students have higher levels of aesthetic sensitivity and are 
more likely to perceive a need for orthodontics compared with students enrolled in non-health-related degree programs.7 

However, despite the known associations between dental aesthetics and psychosocial health, the exact relationship of 
perceived dental appearance, perceived orthodontic treatment need, and global self-esteem among dental and medical 
students is still poorly defined.8–10

Current data on the psychosocial effects from dental aesthetics are primarily from Western countries with relatively 
developed healthcare systems, and representation among low- and middle-income countries (LMIC), which have limited 
access to orthodontics, is lacking.11,12 Even though validated instruments, such as the Psychosocial Impact of Dental 
Aesthetics Questionnaire (PIDAQ) and Rosenberg Self-esteem Scale (RSES), are routinely used separately, limited 
studies have evaluated these instruments together with objective measures of orthodontic treatment need, which are 
assessed using the Aesthetic Component of the Index of Orthodontic Treatment Need (IOTN-AC).10,13,14

Prior findings on the relationship between dental aesthetic perceptions and self-esteem are inconsistent, influenced by 
cultural contexts.10,15 Some studies show lower dental self-confidence correlates with decreased self-esteem,14 while 
others report no significant gender differences in psychosocial impact owing to educational attainment.16 These 
discrepancies suggest the need for further investigation in settings like Yemen, which are underrepresented in the 
literature.

Based on the above, this study tested the following hypotheses: (1) there is a negative association between perceived 
dental aesthetic distress (PIDAQ scores) and global self-esteem (RSES scores); (2) male and female health sciences 
students differ in the psychosocial impact of dental aesthetics; and (3) higher self-perceived orthodontic treatment need 
(IOTN-AC) is associated with greater psychosocial impact. The primary outcome of this study was the total PIDAQ 
score. Secondary outcomes included PIDAQ subscale scores (Dental Self-Confidence, Social Impact, Psychological 
Impact, Aesthetic Concern), RSES total score, and IOTN-AC category distribution.

In Yemen, where healthcare services are significantly challenged and orthodontic care providers are limited, no 
systematic investigations have been conducted on the psychosocial effects of dental aesthetics among university students. 
Therefore, this study aimed to evaluate these associations among undergraduate health sciences students in Sana’a.

Methodology
Study Design and Ethical Approval
A cross-sectional study was conducted between August and September 2025 to determine the psychosocial effects of 
dental aesthetics on the psychosocial well-being of undergraduate health sciences students in Sana’a City. Ethical 
approval for this study was obtained from the Research Ethics Committee of the Faculty of Dentistry, Ibn Al-Nafis 
University for Medical Sciences, Sana’a, Yemen (Approval No. 196, dated 02 July 2025). The study was conducted in 
accordance with the Declaration of Helsinki.17 All participants provided informed consent after being fully informed 
about the study objectives, procedures, and their right to withdraw at any time.
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Selection Criteria
This study involved undergraduate students from health sciences faculties in public and private universities in Sana’a 
City. Inclusion criteria were: age 18–25 years, current enrollment in a health science program (medicine, dentistry, 
pharmacy, nursing), and willingness to participate. Students who had received orthodontic or cosmetic treatment, had 
congenital craniofacial deformities, or submitted incomplete responses were excluded.

Sample Size Determination
Sample size was calculated using Cochran’s formula for categorical data,18 applying a 95% confidence interval (Z = 
1.96), a 5% margin of error (e = 0.05), and a 50% response distribution, yielding a minimum target of 385 participants. 
Ultimately, 300 health sciences students participated (response rate 77.9%). The achieved sample size remained below 
the calculated target; this limitation is acknowledged in the Discussion section, as it may reduce statistical power and 
increase the risk of Type II error. A post-hoc power analysis using G*Power (version 3.1) with a medium effect size 
(Cohen’s w = 0.3) and α = 0.05 showed statistical power above 80% for the chi-square tests performed, though caution is 
warranted for secondary analyses.

Questionnaire Development, Validity, Reliability, and Pilot Testing
The structured, self-administered questionnaire contained three standardized instruments: PIDAQ, RSES, and IOTN-AC, 
developed from previously validated survey tools13,16,19–21 with minor modifications for clarity and cultural appropriate
ness. Specifically, minor wording adjustments were made to three PIDAQ items to improve comprehension in the 
Yemeni context (eg., “I envy people with nice teeth” was rephrased to “I feel envious when I see people with attractive 
teeth”; these changes did not alter the core meaning or response structure). No modifications were made to the RSES or 
IOTN-AC. Although PIDAQ has been validated for Arabic-speaking adolescents,22 its use to investigate connections 
between dental aesthetics, self-esteem, and treatment need in young adults remains unexplored.

Content validity of the adapted questionnaire was assessed by a panel of multidisciplinary experts (orthodontists, 
public health researchers, clinical psychologists) to ensure cultural appropriateness, despite the use of previously 
validated instruments. Each reviewer independently rated clarity, relevance, and simplicity on a 4-point scale, yielding 
a Content Validity Index of 0.94, indicating good validity for the Yemeni context.

A pilot study with 30 students (excluded from final analysis) assessed feasibility, clarity, and completion time (8– 
10 minutes). Minor wording edits were made based on pilot feedback. Internal consistency was good: total PIDAQ (α = 
0.80), Dental Self-Confidence (α = 0.92), Social Impact (α = 0.90), Psychological Impact (α = 0.84), Aesthetic Concern 
(α = 0.91), and RSES (α = 0.86). Test-retest reliability at two weeks (n=30) showed excellent temporal stability (ICC = 
0.91). Figure 1 presents the participant recruitment and exclusion process.

Questionnaire Parts
The final version of the questionnaire comprised 42 questions and was divided into four sequential parts to assess the 
psychosocial impact of dental aesthetics, evaluate levels of global self-esteem, and examine their association among 
undergraduate health sciences students in Sana’a City.

The first part consisted of eight questions addressing participants’ sociodemographic and academic profiles, including 
age (18–21 years or 22–25years), gender (male or female), type of university attending (public or private), academic 
major (medicine, dentistry, pharmacy, nursing), academic level (1st, 2nd, 3rd, 4th, or 5th year), and academic perfor
mance (excellent, very good, good, acceptable, or needs improvement). The first part also contained two dichotomous 
(Yes/No) screening questions used to determine eligibility: “Have you ever had, or are you currently wearing orthodontic 
appliance?” and “Have you ever had a cosmetic treatment to improve the appearance of your teeth?”

The second part of the questionnaire examined the psychosocial impact of dental aesthetics using PIDAQ,16,19,20 with 
23 items across four subscales: Dental Self-Confidence (6 items, measuring positive feelings), Social Impact (8 items, 
evaluating social interaction effects), Psychological Impact (6 items, assessing emotional responses), and Aesthetic 
Concern (3 items, focusing on negative feelings when seeing one’s teeth). Items are rated on a 5-point Likert scale (0 = 
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“Not at all” to 4 = “Very much”). Subscale scores are mean item scores. Total PIDAQ scores were interpreted as follows 
based on the scale’s theoretical range (0–4): scores <1.5 considered low impact, 1.5–2.5 mild impact, 2.5–3.5 moderate 
impact, and >3.5 severe impact.19

The third part of the questionnaire evaluated global self-esteem by using the standardized version of RSES.21,23 This 
unidimensional scale consists of 10 items and involves 5 with positive-worded and 5 with negative-worded statements, 
which are rated on a 4-point Likert-type agreement scale, ranging from “strongly disagree” to “strongly agree.” The total 
score for each individual who completes RSES may range from 0 to 40, and cut-off scores are established at low (<15), 
moderate (15–25), or high (>25) self-esteem.

The fourth part of the questionnaire aimed to evaluate self-reported need for orthodontic treatment based on IOTN- 
AC.24,25 Assessment was performed under standardized conditions, in which participants viewed digital high-quality 
reproductions of the 10-grade photographic scale depicting various dental aesthetic impairments. After showing the 
images, they were instructed to select the image that most closely matches their own dentition, indicating their perceived 
need for orthodontic treatment. Aesthetic grades were classified into three levels of treatment need (ie., “no need”-grades, 
1–4; “borderline need”-grades, 5–7; “definite need”-grades, 8–10) according to clinical-based criteria.26

Data Collection
Data were collected through self-reporting online questionnaires administered using the Google Forms platform and 
circulated through social media channels frequently used by students (eg., WhatsApp, Facebook, and Telegram). Prior to 
data collection, the aims of this study and the importance of voluntary and anonymous participation were clearly 
expressed to participants. After the initial survey link was distributed, two follow-up reminders were sent weekly to 
encourage participants to complete the survey.27 This multi-wave approach is identified to significantly improve 
participation rates in digital survey research among student populations.28,29 Technical safeguards in Google Forms 
limited responses to one per Email and excluded incomplete submissions with over 10% missing data in essential 
sections.

Statistical Analysis
SPSS version 26 (IBM Corp., Armonk, NY, USA), was used for data analysis. Descriptive statistics, including 
frequencies, percentages, means, and standard deviations, were calculated for participants’ demographic characteristics 
and their associated scale scores. Analysis for normality of the distribution of the variables was completed using the 
Shapiro–Wilk test. Group differences were analyzed using independent-sample t-tests and one-way ANOVA with 

Figure 1 Flowchart of Participant Recruitment.
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Tukey’s HSD post-hoc comparisons. Pearson’s correlation examined the relationship between the PIDAQ and RSES 
scores. Multiple linear regression analysis indicated the predictors of self-esteem with associated sociodemographic 
variables and relevant academic variables. A p-value of < 0.05 indicated statistically significant results for all analyses.

Results
Participants’ Demographics
Of the 400 undergraduate health sciences students invited, 385 were eligible and targeted, and 300 completed the 
questionnaire. The majority were female (70.7%, n = 212), aged 22–25 years (59.3%, n = 178), and attending private 
universities (60.0%, n = 180). Pharmacy was the most common discipline (25.7%, n = 77), followed by medicine (23.7%, 
n = 71) and nursing (20.7%, n = 62). Nearly one-third (32%, n = 96) were in their fourth year. Academic performance 
was self-reported as excellent (37.3%, n = 112) or very good (32.3%, n = 97).

Descriptive Statistics of the PIDAQ Scores
Table 1 shows PIDAQ descriptive statistics. The total PIDAQ mean score was 2.40 ± 0.62, which falls within the mild 
psychosocial impact range (1.5–2.5) according to established PIDAQ scoring conventions.19 Dental Self-Confidence had 
the highest subscale score (3.40 ± 1.04), indicating positive self-perception of dental aesthetics. Social Impact (1.94 ± 
0.93) and Aesthetic Concern (2.08 ± 1.22) were lower, reflecting perceived negative psychosocial impact.

Distribution of PIDAQ Scores Across Demographic Variables
Table 2 presents PIDAQ scores by demographic variables. Male students had significantly higher total PIDAQ scores 
than females (2.52 ± 0.69 vs. 2.35 ± 0.56; p = 0.026), indicating greater psychosocial impact among males. No significant 
differences were found for age, university type, academic level, or academic performance (all p > 0.05). Differences 
across academic majors were not statistically significant (p = 0.091). Gender was the key sociodemographic variable 
associated with psychosocial outcomes related to dental aesthetics.

Self-Esteem Scores and Sociodemographic Associations
Table 3 presents RSES scores by participant characteristics. The mean RSES score was 3.30 ± 0.49 (range 0–40), 
representing generally positive global self-esteem. No statistically significant differences in self-esteem were found for 
any sociodemographic or academic variable (all p > 0.05).

Self-Esteem Predictors
Table 4 presents the multiple linear regression analysis for predictors of self-esteem. Academic year (β = 0.281, p = 
0.002) and grade point average (β = 0.095, p = 0.047) were significant predictors of RSES scores. Neither gender nor age 
significantly predicted self-esteem (p > 0.05).

Table 1 Descriptive Statistics of the Psychosocial Impact of Dental Aesthetics 
Questionnaire (PIDAQ) Scores (n = 300)

Scales Minimum Maximum Median Mean (SD)

Total PIDAQ 1.17 4.74 2.17 2.4 (0.62)

Dental Self-Confidence (DSC) 1.0 5.0 3.5 3.4 (1.04)

Social Impact (SI) 1.0 5.0 1.68 1.94 (0.93)

Psychosocial Impact (PI) 1.0 5.0 2.0 2.15 (0.96)

Aesthetic Component (AC) 1.0 5.0 1.66 2.08 (1.22)
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Table 2 Comparison of PIDAQ Scores Across Sociodemographic Variables (n = 300)

Sociodemographic Variables Total PIDAQ (Mean ± SD) P-values DSC (Mean ± SD) P-values SI (Mean ± SD) P-values PI (Mean ± SD) P-values AC (Mean ± SD) P-values

Gender

Male 2.52 ±0.69 0.026 3.15 ±1.09 0.006 2.12 ±0.99 0.034 2.46 ±1.02 <0.001 2.41 ±1.31 0.003

Female 2.35 ±0.56 3.51 ±0.996 1.87 ±0.89 2.01 ±0.91 1.94 ±1.16

Age-group

18–21 2.34 ±0.59 0.152 3.42 ±0.97 0.793 1.85 ±0.87 0.166 2.07 ±0.96 0.282 1.96 ±1.24 0.176

22–25 2.44 ±0.61 3.39 ±1.08 2.00 ±0.96 2.20 ±0.97 2.16 ±1.21

University type

Public 2.35 ±0.62 0.289 3.37 ±0.99 0.661 1.88 ±0.94 0.345 2.11 ±0.96 0.580 2.04 ±1.25 0.635

Private 2.43 ±0.59 3.43 ±1.06 1.98 ±0.92 2.17 ±0.97 2.11 ±1.21

Academic major

Medicine 2.38 ±0.68 0.409 3.46 ±1.14 0.301 1.88 ±1.03 0.443 2.12 ±0.99 0.317 2.05 ±1.38 0.091

Dentistry 2.26 ±0.56 3.66 ±0.86 1.68 ±0.84 1.89 ±0.92 1.79 ±1.08

Pharmacy 2.49 ±0.61 3.08 ±1.16 2.17 ±0.97 2.39 ±1.01 2.38 ±1.22

Nursing 2.54 ±0.63 3.40 ±0.90 2.18 ±0.91 2.32 ±1.02 2.24 ±1.25

Others 2.18 ±0.34 3.62 ±0.86 1.59 ±0.56 1.79 ±0.55 1.67 ±0.86

Academic level

1styear 2.24 ±0.45 0.186 3.21 ±0.90 0.317 1.73 ±0.67 0.152 2.11 ±0.86 0.471 1.89 ±1.13 0.441

2ndyear 2.35 ±0.57 3.48 ±1.03 1.84 ±0.91 2.06 ±0.94 2.03 ±1.26

3rdyear 2.34 ±0.60 3.60 ±0.97 1.81 ±0.78 2.02 ±0.88 1.86 ±1.14

4thyear 2.50 ±0.69 3.24 ±1.09 2.15 ±1.08 2.34 ±1.07 2.27 ±1.29

5thyear 2.42 ±0.52 3.47 ±1.08 1.98 ±0.88 2.07 ±0.90 2.19 ±1.15

Academic performance

Excellent 2.39 ±0.54 0.632 3.68 ±1.04 0.370 1.87 ±0.87 0.753 2.00 ±0.90 0.827 1.96 ±1.19 0.055

Very good 2.33 ±0.60 3.35 ±0.98 1.90 ±0.92 2.07 ±0.90 1.98 ±1.16

Good 2.55 ±0.70 3.15 ±1.11 2.22 ±1.10 2.41 ±1.09 2.49 ±1.35

Acceptable 2.27 ±0.65 3.32 ±0.91 1.78 ±0.86 2.18 ±1.01 1.65 ±1.06

Needs improvement 2.58 ±0.49 2.64 ±0.72 1.95 ±0.53 3.24 ±0.66 2.86 ±1.27

Prefer not to answer 2.25 ±0.67 2.95 ±0.76 1.82 ±0.82 2.12 ±0.98 2.29 ±1.13

Notes: p < 0.05 indicates statistical significance; Values set in boldface indicate statistically significant differences.
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Correlation Between Dental Aesthetics and Self-Esteem
Table 5 presents Spearman correlation coefficients between PIDAQ scales and RSES. No statistically significant 
association was detected between total PIDAQ scores and self-esteem in this sample (r = −0.012, p = 0.834). 
Similarly, no PIDAQ subscale showed a statistically significant correlation with RSES (all p > 0.05). These findings 
indicate that within the studied sample, the perceived psychosocial impact of dental aesthetics did not demonstrate 
a direct linear relationship with overall self-esteem.

Distribution of Aesthetic Component (IOTN-AC) Categories
Table 6 presents the distribution of IOTN-AC categories. The majority (84.7%, n = 254) had “no need” for orthodontic 
treatment (grades 1–4), while 10.3% (n = 31) were borderline (grades 5–7) and 5.0% (n = 15) had definite need (grades 
8–10). A statistically significant association was found between AC grades and gender (p = 0.002) and academic 
performance (p = 0.009).

Table 3 Self-Esteem (RSES) by Sociodemographic Characteristics 
(n = 300)

Variables Categories Mean ± SD P-values

Gender Male 3.26 ±0.60 0.504

Female 3.31 ±0.46

Age group (years) 18–21 3.32 ±0.45 0.387

22–25 3.27 ±0.54

University types Public 3.32 ±0.48 0.498

Private 3.28 ±0.53

Academic majors Medicine 3.36 ±0.48 0.172

Dentistry 3.33 ±0.36

Pharmacy 3.31 ±0.57

Nursing 3.15 ±0.58

Others 3.32 ±0.42

Academic levels 1st year 3.40 ±0.47 0.143

2nd year 3.25 ±0.43

3rd year 3.30 ±0.48

4th year 3.22 ±0.59

5th year 3.45 ±0.43

Academic performance Excellent 3.36 ±0.43 0.081

Very good 3.27 ±0.55

Good 3.15 ±0.52

Acceptable 3.33 ±0.45

Needs improvement 3.33 ±0.46

Prefer not to answer 3.63 ±0.82

Notes: p < 0.05 indicates statistical significance.
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Association Between Orthodontic AC, PIDAQ, and Self-Esteem
Table 7 shows the relationship between AC categories and psychosocial measures. Mean total PIDAQ scores increased 
with higher AC categories: 2.34 ± 0.35 (no need), 2.67 ± 0.37 (borderline need), and 2.82 ± 0.41 (definite need). Post-hoc 
analyses revealed significant differences between the no-need group and both other groups (p < 0.05). Self-esteem 
(RSES) scores did not vary significantly across AC categories (p = 0.724). The imbalance in AC category distribution 
(84.7% “no need”) is acknowledged in the Discussion as a potential attenuating factor for observed associations.

Discussion
Summary of Key Findings
The current research is the first to examine the psychosocial effects of appearance in health science students in Yemen. 
The findings present distinct patterns that differ from the Western and regional Middle Eastern literature.11,12 The 
findings can be summarized in three parts. The first finding is related to gender discrepancy, with men having reported 
significantly higher levels of anxiety across all of the PIDAQ measures than women. The second finding relates to the 
fact that no relationship exists between level of dental distress and global self-esteem as measured by RSES. Lastly, the 
finding supports the idea that as the self-perceived need for orthodontic treatment increases (dose-response), so does the 
psychosocial burden associated with it, which is then compounded by the fact that academic progress was found to be the 
primary indicator of self-worth in this population affected by conflict.

Table 4 Multiple Linear Regression Model: Rosenberg’s Self-Esteem Scale in Relation to 
Sociodemographic Variables (n = 300)

Predictor Variables B SE Beta 95% CI Lower 95% CI Upper P-values

Constant 29.761 2.081 – 25.669 33.852 0.001

Gender –0.360 0.842 –0.021 –2.016 1.295 0.669

Age –1.293 0.828 –0.139 –2.921 0.336 0.119

Academic year 1.124 0.363 0.281 0.410 1.837 0.002

Grade Point Average (GPA) 0.788 0.413 0.095 –0.025 1.600 0.047

Notes: B: Unstandardized regression coefficient, SE: Standard error, Beta: Standardized coefficient, CI: Confidence Interval, p < 
0.05 indicates statistical significance; Values set in boldface indicate significant predictors; Reference categories: Gender (female), 
Age (18–21 years), Academic year (1st year), GPA (reference: excellent).

Table 5 Spearman Correlation Coefficients Between 
Psychosocial Impact of Dental Aesthetics (PIDAQ) 
Scales and Self-Esteem (RSES) (n = 300)

Scales Correlations (r) P-values

PIDAQ total −0.012 0.834

Dental Self-confidence 0.041 0.489

Social Impact −0.065 0.265

Psychological Impact −0.088 0.131

Aesthetic Concern −0.102 0.077

Notes: Correlation coefficients calculated using Spearman’s rank corre
lation due to non-normal distribution; r: Spearman correlation coeffi
cient; Negative coefficients indicate inverse relationships, while positive 
coefficients indicate direct relationships; p < 0.05 indicates statistical 
significance.
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Table 6 Distribution of Aesthetic Component by Sociodemographic Variables (n = 300)

AC Grades Gender 
N (%)

Age Groups 
N (%)

Universities 
N (%)

Academic Fields 
N (%)

Levels 
N (%)

Performance N (%) Total N (%) P-values

1–4 (no need) Female:188 

(62.7)

18–21:109 

(36.3)

Public:106 (35.3) Medicine: 62 (20.7) Level1: 23 (7.7) Excellent: 101 (33.7) 254 (84.7%) 0.002

Very good: 85 (28.3)

22–25: 
145 (48.3)

Private:148 
(49.3)

Dentistry: 42 (14.0) Level 2: 60 (20.0) Good: 44 (14.7)

Male:66 (22.0) Level 3: 60 (20.0) Satisfactory: 15 (5.0)

Pharmacy: 60 (20.0) Need improvement: 

4 (1.3)

Level 4: 76 (25.3)

Nursing: 51 (17.0) Level 5: 35 (11.7) Prefer not to say: 5 (1.7)

Other: 39 (13.0)

5–7 (borderline need) Female: 19 (6.3), 18–21: 10 (3.3) Public: 6 (2.0) Medicine: 6 (2.0) Level 1: 3 (1.0) Excellent: 9 (3.0) 31 (10.3%) 0.059

Level 2: 5 (1.7) Very good: 8 (2.7)

Male:12 (4.0) 22–25: 21 (7.0) Private: 25 (8.3) Dentistry: 4 (1.3) Good: 9 (3.0)

Pharmacy: 12 (4.0) Level 3: 5 (1.7) Satisfactory: 3 (1.0)

Need improvement: 

1 (0.3)

Nursing: 7 (2.3) Level 4: 10 (3.3)

Other: 2 (0.7) Level 5: 8 (2.7) Prefer not to say: 1 (0.3)

8–10 
(great need)

Female:5 (1.7) 18–21: 3 (1.0) Public: 8 (2.7) Medicine: 3 (1.0) Level 1: 1 (0.3) Excellent: 2 (0.7) 15 (5.0%) 0.009

Very good: 2 (0.7)

Male:10 (3.3) 22–25: 12 (4.0) Private: 7 (2.3) Dentistry: 2 (0.7) Level 2: 2 (0.7) Good: 5 (1.7)

Pharmacy: 5 (1.7) Level 3: 2 (0.7) Satisfactory: 1 (0.3)

Nursing: 4 (1.3) Level 4: 10 (3.3) Need improvement: 

2 (0.7)

Other: 1 (0.3) Level 5:0 (0.0) Prefer not to say: 1 (0.3)

Notes: AC: Aesthetic Component of the Index of Orthodontic Treatment Need (IOTN-AC); Statistical significance determined by chi-square test; p < 0.05 indicates statistical significance; Values set in boldface indicate 
statistically significant associations; some percentages may not add to 100% owing to rounding.
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Gender Paradox in the Yemeni Context
Although traditional Western studies have established females’ considerable interest in appearance-based issues,30,31 our 
findings demonstrate that this idea is not the case in Yemen. Male health science students in Yemen reported significantly 
higher scores than their female counterparts on the new PIDAQ when broken down into the four subscales of SI, PI, AC, 
and overall. Although this unexpected finding is not unique to Yemen, multiple studies from other patriarchal countries in 
the Middle East demonstrate similar findings.32,33 Accordingly, this finding suggests that male healthcare trainees in the 
aforementioned patriarchal countries may experience different pressures relating to professional expectations.

In Yemen, owing to traditional gender roles and limited financial resources, male students who plan on working with 
patients perceive such factors as dental aesthetics as an element of their own appearance and also as a significant factor in 
their ability to establish themselves as professionals and develop trust with patients they will work with.6,7 These 
different pressures resulting from the intersection of cultural expectations, professional socialization, and financial 
limitations may create a unique set of gender dynamics with respect to the psychology of appearance.

Difference Between Global Self-Esteem and Dental Aesthetics
No significant correlation was found between students’ dental aesthetic distress as measured by PIDAQ and their global 
self-esteem as measured by RSES. This finding contrasts with studies conducted elsewhere, which have found significant 
negative correlations between the two variables.14,15 Theoretically, the differences may be explained based on the 
concept of the distinction between domain-specific and global levels of self-worth. PIDAQ focuses on distress associated 
with dental-specific social and aesthetic areas, while RSES assesses a markedly global and stable concept of self-esteem. 
Our results suggest that students’ perceptions of dental aesthetics are compartmentalized from their overall self- 
perception, at least in Yemen, where an unstable society may cause individuals to be more concerned about the more 
immediate needs of safety and education rather than developing concerns about aesthetics.34 Accordingly, we may 
conclude a disconnect between dental aesthetics and global self-esteem, but we cannot make definitive statements on the 
relationship between dental aesthetics and global self-esteem in this population based on the current sample.

Orthodontic Need and Psychosocial Burden
A dose-response relationship was observed between IOTN-AC categories and PIDAQ scores, consistent with previous 
findings.13,14,35 Even individuals with “borderline need” reported significantly higher psychological distress than the “no 
need” group, suggesting that even mild aesthetic concerns can create meaningful psychosocial burden when perceived as 
important. Given the limited orthodontic access in Yemen, this finding has important implications for health policy. 
However, the imbalance in AC category distribution (84.7% “no need”) may have attenuated the strength of observed 
associations, and this limitation should be considered.

Clinical and Translational Implications
The implications of this study’s findings have several implications for health practice Yemen and in similar communities. 
First, health services in universities need to create protocols for screening that reflect the fact that men are also at risk for 
aesthetic-related distress.36 Traditionally, screening protocols have only considered aesthetic-related distress among 

Table 7 Mean Scores of Psychosocial Impact (PIDAQ) and Self-Esteem (RSES) by Aesthetic Component (IOTN-AC) Category 
(n = 300)

AC Grades N (%) PIDAQ Total Mean (SD) P-values (PIDAQ) RSES Mean (SD) P-values (RSES)

1–4 (“no need”) 254 (84.7) 2.34 ±0.35 <0.05 3.29 ±0.26 0.724

5–7 (“border line need”) 31 (10.3) 2.67 ±0.37 3.28 ±0.28

8–10 (“great need”) 15 (5.0) 2.82 ±0.41 3.33 ±0.30

Notes: AC: Aesthetic Component of the Index of Orthodontic Treatment Need (IOTN-AC); Statistical significance determined by one-way ANOVA; p < 0.05 
indicates statistical significance; Values set in boldface indicate statistically significant differences.
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women. Second, the idea that a dissociation exists between individuals’ dental aesthetics and their overall self-esteem 
means that screening needs to include an understanding of how dental aesthetics impact people’s social life, and not just 
viewing the psychological impact in terms of people/individuals.37 Third, a strong association between academic 
achievement and self-esteem indicates the need for universities to establish integrated programming to address dental 
health, mental health, and academic success as one unit.38,39 Lastly, although relatively few participants indicated they 
were in need of orthodontic treatment, the numerous individuals who expressed concern about the aesthetics of their teeth 
emphasizes the need for early prevention education and intervention. These types of education/intervention will help 
reduce the long-term financial and psychosocial burdens related to dental aesthetic problems.19

Limitations
Several limitations should be acknowledged. First, the cross-sectional design precludes causal inferences. Second, the 
sample size (n=300) fell below the calculated target (n=385), potentially reducing statistical power and increasing Type II 
error risk, particularly for secondary analyses. Third, convenience sampling via Internet-based survey may have 
introduced selection bias; students without internet access or those less concerned about dental aesthetics may have 
been underrepresented. Fourth, the sample was predominantly female (70.7%) and recruited only from Sana’a, limiting 
generalizability to rural areas or male-dominated health sciences programs. Fifth, reliance on self-reported measures 
(including IOTN-AC without clinical examination) may introduce social desirability and recall biases, although anon
ymity was maintained. Sixth, potential confounding variables such as socioeconomic status, prior orthodontic awareness, 
and mental health conditions were not measured. Seventh, the IOTN-AC distribution was heavily skewed toward “no 
need” (84.7%), which may have attenuated observed associations. Eighth, the study did not include a comparison group 
of non-health sciences students. Future studies should address these limitations through clinical examinations, larger and 
more representative samples, and inclusion of comparison groups.

Conclusion
Based on this cross-sectional study of health sciences students in Yemen, dental aesthetics significantly affects psycho
social well-being, with a greater impact observed among male students than typically reported in Western literature. Self- 
perceived orthodontic need showed a dose-response association with psychological distress. However, no statistically 
significant association was detected between dental aesthetics and global self-esteem in this sample. Academic achieve
ment emerged as a significant predictor of self-esteem. Authors recommend gender-sensitive oral health screening and 
integrated wellness programs addressing both aesthetic concerns and mental health in resource-limited academic settings.
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