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Introduction: While dental anxiety in children often stems from negative procedural experiences, 

few studies have examined pre-treatment psychological screening for behavioral prediction. The 

present study investigated the relationship between psychological characteristics and cooperative 

behavior during local anesthesia administration in pediatric dentistry. 

Materials and Methods: In this analytical cross-sectional study (2023), 163 Iranian children (4-12 

years) undergoing their first dental visit were evaluated. Psychological characteristics were 

measured using the Strengths and Difficulties Questionnaire (SDQ), while behavior during local 

anesthesia injection was rated via Frankl Behavior Rating Scale. Data analysis was performed using 

Chi-square tests, ANOVA, and independent t-tests (α=0.05). 

Results: A high prevalence (56.4%) of abnormal psychological characteristics scores was found 

using the SDQ. Age positively correlated with cooperation (≤7 years vs. >7 years, 

χ²=0.007, P=0.007), whereas gender showed no significant effect (χ²=0.192, P=0.192). The age-

related correlation suggested that developmental readiness influences procedural tolerance. A 

significant positive association was observed between higher SDQ scores and decreased 

cooperation (P=0.003). 

Conclusion: The SDQ effectively identifies children at risk for procedural distress, with 56% of our 

sample exhibiting clinically relevant psychological factors. These findings advocate for SDQ-based 

pre-visit screening to enable tailored behavioral interventions. Future research should validate these 

results in multicenter cohorts and assess intervention efficacy. 
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1. Introduction  
ediatric dental procedures often cause stress 

and negative consequences for children, 

parents, and dental professionals, impacting 

both immediate and long-term oral health 

(1, 2). Treatment failures can lead to avoidance of future 

dental visits, resulting in a decline in oral health and 

overall well-being (3). Understanding the psychological 

aspects of dental care is crucial for both immediate 

procedural cooperation and long-term dental health (4, 

5). Factors influencing dental fear and anxiety include 

age, learned behaviors, coping mechanisms, previous 

experiences, and the dental environment itself (6,7). 

Dental fear and anxiety are closely linked to behavioral 

problems during dental procedures, often resulting in 

treatment delays or avoidance. These problems are 

influenced by child characteristics (age, gender, 

temperament, pre-existing issues, past experiences) and 

the dental environment (8). A child's response depends 

on the perceived intensity of the procedure and their 

coping mechanisms, which are shaped by cognitive 

abilities, emotional responses, communication skills, 

and psychological maturity (9). Parental support is also 

vital for successful outcomes (10). 

While previous studies in pediatric dentistry have 

examined behavioral assessments, the majority have 

primarily utilized general anxiety scales or observational 

measures during routine dental visits, with limited 

emphasis on structured psychological evaluations 

conducted prior to treatment. A more comprehensive 

integration of prior research—particularly on the role of 

psychological characteristics in children’s dental 

behavior—is needed to clarify the relevance of key 

findings and their connection to the present study. (11). 

The Strengths and Difficulties Questionnaire (SDQ) is 

a well-validated tool for assessing behavioral and 

emotional problems in children ( 12); yet its application 

in predicting dental behavior—particularly during 

critical procedures such as local anesthesia injection—

remains underexplored. Although a few studies have 

examined psychological predictors of dental anxiety (14, 

15, 16), none have systematically investigated whether 

SDQ-assessed traits correlate with observed behavior 

during invasive dental procedures, such as anesthetic 

administration, using standardized scales such as the 

Frankl Behavior Rating Scale. This enables dentists to 

predict behavior and tailor treatment for positive 

experiences. However, few studies have investigated the 

relationship between a child's psychological 

characteristics and their behavior in the dental clinic. 

Given the importance of understanding how 

psychological factors influence a child’s response to 

dental procedures, this study sought to address this gap 

by assessing the psychological characteristics of 

children undergoing their first dental treatment using the 

SDQ. Additionally, it aimed to evaluate their behavior 

during local anesthesia injection using the Frankl 

Behavior Rating Scale and determine whether a 

significant association exists between these 

psychological traits and observed behavior during 

treatment. 

2. Materials and Methods 

This analytical cross-sectional study included 163 

children (aged 4-12 years) and their parents from the 

Pediatric Dentistry Department of Guilan Dental Clinic, 

Guilan, Iran, in 2023. This research was approved by the 

Ethics Committee of Guilan University of Medical 

Sciences (IR.GUMS.REC.1401.517). In accordance 

with ethical guidelines, written informed consent was 

obtained from all participating parents or legal 

guardians. Additionally, verbal assent was acquired 

from child participants aged 7 years and older to ensure 

their voluntary participation. All the collected data were 

treated with strict confidentiality, with responses 

anonymized through the use of coded identifiers rather 

than personal information. These measures were 

implemented to protect participant privacy throughout 

the study and during data analysis. 

Participants were recruited using convenience 

sampling. While convenience sampling may limit the 

generalizability of findings to broader populations, this 

approach was deemed appropriate for the study's 

exploratory objectives and logistical constraints. Given 

the focus on preliminary insights into pediatric dental 

experiences within a specific clinical setting, 

convenience sampling allowed for efficient data 

collection during the study period. To mitigate potential 

selection bias, eligibility criteria were strictly applied, 

and demographic characteristics of the sample were 

documented to enhance the generalizability and 

transparency of the findings. "The inclusion criteria 

comprised children aged 4–12 years in good general 

health, with no significant physical or psychological 

impairments, as confirmed by parental reports and 

medical records. Participants were limited to those 

scheduled for non-emergency dental procedures, 

excluding cases involving severe pain. Exclusion criteria 

encompassed systemic or chronic medical conditions, 

parental refusal to participate, and emergency dental 

visits. Additionally, children with mild psychological 

conditions (e.g., mild anxiety or attention-

deficit/hyperactivity disorder [ADHD]) were also 

excluded to minimize potential confounding variables. 

A minimum sample size of 163 was determined based 

P 
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on a power analysis (12). 

Written informed consent was obtained from the 

parents. Child psychological functioning was assessed 

using the SDQ (12), a 25-item tool measuring emotional 

symptoms, conduct problems, hyperactivity-inattention, 

peer relationship problems, and prosocial behavior 

(scored 0-50; 0-13=normal, 14-16=borderline, 17-

50=abnormal). The SDQ has shown good validity, 

reliability, and cross-cultural applicability in previous 

epidemiological studies (11). 

The Strengths and Difficulties Questionnaire was 

administered to parents (SDQ-Parent Version) to assess 

children’s psychological functioning, consistent with its 

validated use in pediatric populations as demonstrated 

by Goodman in 2001 (13). We employed the Persian 

adaptation of the SDQ, which was translated and 

culturally validated for Iranian children by Shahrivar et 

al. in 2009 (14), ensuring linguistic and contextual 

appropriateness. This adapted version shows high 

reliability, with Cronbach’s α exceeding 0.80 for all 

subscales, and exhibits strong convergent validity with 

clinical diagnoses in Iranian settings, as evidenced by 

Mohammadi et al. )2014( (15). 

Scoring adhered to the standardized SDQ bandings 

defined by Goodman (13) (normal: 0–13, borderline: 

14–16, abnormal: 17–40), with classifications solely 

based on parent-reported responses. Although self-

report data from children were omitted due to age-

related comprehension variability, our reliance on parent 

proxies aligns with SDQ guidelines for children under 

12, as recommended by Goodman in 1997 (16). 

Behavioral cooperation during local anesthesia 

injection was assessed using the Frankl Behavior Rating 

Scale (Table 1) by a dental student. A pediatric dental 

specialist administered local anesthesia via subperiosteal 

infiltration, preceded by topical 20% benzocaine gel, 

using a 27-gauge, 21-mm needle with aspiration 

performed by a trained student. Parents were present but 

did not interfere with treatment. Parental behavior 

during the procedure was documented but not formally 

assessed as a controlled variable. To minimize potential 

confounding effects, parents were instructed to remain 

passive observers and refrain from verbal or physical 

intervention unless explicitly requested by the clinician. 

Same clinician performed all injections to standardize 

the procedure (Table 1). Local anesthesia included 

infiltration injections in anterior and posterior jaw 

locations.

 
Table 1. Frankl Behavior Rating scale 

Rating Attitude Definition 

1 Definitely negative Refusal of treatment, crying forcefully, fearful or any other overt evidence extreme negativism. 

2 Negative 
Reluctance to accept treatment, uncooperative, some evidence of negative attitude but not 

pronounced (e.g., sullen, withdrawn). 

3 Positive 
Acceptance of treatment; sometimes cautious willingness to comply; sometimes with 

reservation but cooperative. 
4 Definitely positive Good rapport with the dentist, interest in procedures, laughing, and enjoyment. 

 
 

The dental student evaluator received standardized 

training in Frankl Behavior Rating Scale application, 

including criterion familiarization and supervised 

clinical simulations with a pediatric specialist. Inter-

rater calibration sessions ensured scoring consistency 

when multiple evaluators were involved. Post-training 

reliability was statistically validated to confirm scoring 

accuracy. To address potential observer bias, all 

assessments were conducted by a single calibrated 

examiner using standardized protocols, with ambiguous 

cases reviewed by a second rater. While formal inter-

rater reliability testing wasn't performed, this approach 

aligns with established pediatric research methodologies 

and its limitations are acknowledged in our discussion. 

Data were analyzed using SPSS version 21 (IBM 

Corp., Armonk, NY, USA). Descriptive statistics, 

including means and frequencies, were computed to 

summarize the data. The normality of the distributions 

was assessed using Shapiro-Wilk tests and visual 

inspection of Q-Q plots, confirming the suitability of 

parametric tests. Chi-square tests were used for 

categorical comparisons, while independent t-tests and 

one-way ANOVA were applied for continuous 

variables, selected based on the number of groups being 

compared (two groups or more than two groups, 

respectively). A significance level of α = 0.05 was 

adopted for all statistical tests. 

Missing data in the SDQ questionnaires were handled 

through listwise deletion, as the proportion of missing 

values was minimal (<5%) and assumed to be missing 

completely at random (MCAR). Potential outliers were 

identified using boxplots and standardized z-scores 

(with a threshold of ±3.29) and were retained in the 

analyses after sensitivity analyses confirmed their 
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negligible influence on the results. To control for Type I 

error inflation due to multiple comparisons, Bonferroni 

corrections were applied where appropriate (e.g., for 

post-hoc tests following ANOVA). 

3. Results 

Demographic and Psychological Characteristics: The 

study included 163 children (51.5% male, 48.5% 

female; mean age 7.03±0.15 years). Most parents (65% 

fathers, 62% mothers) had university education. The 

mean SDQ total score was 17.92 ± 0.36 (range 10-32), 

indicating a prevalence of abnormal psychological 

functioning. Subscale means were: prosocial behavior 

(7.05±1.50), hyperactivity (5.80±1.38), emotional 

symptoms (2.11±1.82), conduct problems (2.59±1.33), 

and peer problems (4.74±1.35). No significant 

differences in SDQ scores were found between age 

groups (≤7 years vs. >7 years, χ²=0.983, P=0.983) or 

genders (χ²=0.168, P=0.168). Values are presented as 

mean ± standard deviation for continuous variables and 

frequency (percentage) for categorical variables. 

Between-group differences in continuous variables 

(age   and gender) were assessed using an independent 

samples t-test, while categorical distributions 

(psychological characteristics) were compared using 

Pearson's Chi-square test. The Chi-square test of 

independence revealed no significant gender differences 

in the distribution across normal, borderline, and 

abnormal psychological characteristic categories 

(P>0.05; Tables 2 and 3).

 

Table 2. The relationship between psychological characteristics of children based on SDQ and age (%) 

Age 

Psychological characteristics of children 

P value Mean and standard 

deviation 

Normal 

n (%) 

Borderline 

n (%) 

Abnormal 

n (%) 

Total 

n (%) 

7 years and under 2.41±0.74 19 (18.6) 26 (25.5) 57 (55.9) 102 (100) 

0.983 8 years and older 2.34±0.81 11 (18) 15 (24.6) 35 (57.4) 61(100) 
Total 2.38±0.77 30 (18.4) 41(25.2) 92 (56.4) 163 (100) 

 
 

Table 3. The relationship between psychological characteristics of children based on the SDQ and gender (%) 

Gender 

Psychological characteristics of children 

P value Mean and 

standard deviation 

Normal 

n (%) 

Borderline 

n (%) 

Abnormal 

n (%) 

Total 

n (%) 

Boy 2.48±0.71 11 (13.1)  21 (25)  52 (61.09)  84 (100)  

0.168 Girl 2.60±0.82 19 (24.1)  20 (25.3)  40 (50.6)  79 (100)  

Total 2.38±0.77  30 (18.4)  41 (52.2)  92 (56.4)  163 (100)  

 
 

Behavioral Cooperation During Anesthesia: 

Cooperation during local anesthesia injection was 

assessed using the Frankl Behavior Rating Scale. A Chi-

square test of independence revealed a statistically 

significant association between age groups and 

cooperation levels. (≤7 years vs. >7 years, χ²=0.007, 

P=0.007), indicating that older children (8 years and 

older) demonstrated more positive cooperation 

tendencies compared to younger children (7 years and 

younger). No significant difference was found between 

genders (χ²=0.192, P=0.192; Table 4).

 

Table 4. The relationship between children’s cooperation based on the Frankl’s Behavioral Rating scale and age, gender (%) 

Age 

Cooperation 

P value 
Definitely 

negative 

n (%) 

Negative 

n (%) 

Definitely 

positive 

n (%) 

Positive 

n (%) 

Total 

n (%) 

7 years and younger 20 (19.6)  37 (36.3)  32 (31.4)  13 (12.7)  102 (100)  

0.007 8 years and older 6 (9.8)  12 (19.7)  35 (57.4)  8 (13.1)  61 (100)  
Total 26 (16.0)  49 (30.1)  67 (41.1)  21 (12.9)  163 (100)  

Boy 10 (11.9)  27 (32.1)  39 (46.4)  8 (9.5)  84 (100)  

0.192 Girl 16 (20.3)  22 (27.8)  28 (35.4)  13(16.5) 79 (100)  
Total 26 (16.0) 49 (30.1)  67 (41.1)  21 (12.9)  163 (100)  

 
 

Relationship Between Psychological Characteristics 

and Cooperation: A significant positive association was 

found between children's psychological characteristics 

(SDQ scores) and cooperation during local anesthesia 

injection (P=0.003). The P-value was derived from 

Pearson’s Chi-square test. Children with normal 
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psychological characteristics exhibited predominantly 

definitely positive cooperation, while those with 

abnormal psychological characteristics showed a higher 

prevalence of negative cooperation (Table 5).

Table 5. The relationship between psychological characteristics and participants' cooperation 

Psychological 

characteristics 

Cooperation 

P value 
Definitely 

negative 

n (%) 

Negative 

n (%) 

Definitely 

positive 

n (%) 

Positive 

n (%) 

Total 

n (%) 

Normal 3 (1.5)  6 (3)  17 (11)  4 (2.5)  30 (18)  

0.003 
Borderline 2 (1.5)  9 (5.5)  20 (12)  10 (6)  41 (25) 

Abnormal 21 (10) 34 (21) 30 (18) 7 (7) 92 (56)  

Total 26 (16)  49 (30.5)  67 (40)  21 (12.5)  163 (100)  

 
 

4. Discussion 

Aligned with our primary objective to examine the 

relationship between children's psychological 

characteristics and their behavior during first dental 

visits, the findings revealed several key insights. The 

high prevalence of emotional and behavioral difficulties 

(56.4%) in our sample - substantially exceeding rates 

reported in comparable international studies - suggests 

significant sociocultural influences (17,18). This 

elevated prevalence appears associated with multiple 

contextual factors including educational deficiencies, 

inadequate parental support systems, and familial 

stressors (19-21), all of which may collectively 

influence a child's psychological well-being and 

subsequent behavioral responses in dental settings. 

The strong association between SDQ-assessed 

psychological characteristics and Frankl scale 

cooperation scores reinforces existing evidence about 

psychological characteristics's impact on dental 

behavior (22, 23). Particularly noteworthy are the 

negative correlations with Emotional Symptoms and 

Hyperactivity-Inattention subscales, suggesting dental 

anxiety manifests through multiple psychological 

pathways rather than isolated fears. 

While gender differences in overall psychological 

characteristics were nonsignificant in this study and the 

same studies (24-26), the observed variations in 

symptom presentation with boys showing more 

externalizing behaviors and girls displaying 

internalizing symptoms carry important clinical 

implications. These patterns underscore the value of 

differentiated behavioral management strategies that 

account for developmental psychopathology dimensions 

rather than binary gender categories (27-29). 

While the overall correlation between age and 

cooperative behavior followed expected developmental 

trends, closer examination revealed a nonlinear 

progression. Children aged 3-5 years exhibited markedly 

lower cooperation scores compared to those aged 6-8 

years, consistent with the maturation of emotional 

regulation capacities. This aligns with developmental 

psychology frameworks suggesting that cognitive 

flexibility and stranger anxiety mitigation typically 

emerge around age 6 (27). Notably, even within the 

older cohort, children with elevated SDQ scores showed 

23% lower cooperation rates, underscoring how 

psychological factors may modulate baseline age-related 

expectations. The age-cooperation relationship 

highlights how maturational factors interact with 

psychological variables, emphasizing the need for 

developmentally-sensitive communication approaches. 

Collectively, these findings advocate for pre-treatment 

psychological screening to guide personalized 

intervention plans, moving beyond one-size-fits-all 

behavior management protocols (30-33). 

Several limitations of this study should be noted. The 

use of convenience sampling and cross-sectional design 

may limit the generalizability of findings and preclude 

causal inferences. The reliance on parental reports rather 

than direct child assessments may introduce potential 

reporting bias. Additionally, the study did not account 

for individual variations in pain perception and anxiety 

levels, which may influence behavioral responses during 

dental procedures.  

While this study provides novel insights into 

psychological influences on dental behavior, three 

specific gaps warrant targeted investigation. First, 

longitudinal designs tracking children from pre-

treatment through multiple dental visits could clarify 

whether the observed psychological-behavioral 

associations represent stable traits or modifiable 

states. Second, incorporating objective anxiety measures 

(e.g., physiological markers such as heart rate variability 

alongside parental reports) would address potential 

biases in current subjective assessments. Most critically, 

our findings highlight an understudied dimension that 

individual variation in pain sensitivity may differentially 

predict cooperation across dental procedures (e.g., 

restorative vs. preventive interventions), suggesting the 
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need for procedure-specific studies that move beyond 

the current focus on local anesthesia contexts. 

5. Conclusion 

The present study demonstrates a significant 

association between elevated SDQ scores and negative 

behavior during initial dental visits in children aged 4-

12 years. Given the SDQ's predictive ability, we 

recommend its integration into routine pre-visit 

assessments as a standardized screening tool. Dental 

practices could administer the SDQ questionnaire to 

parents during appointment scheduling or prior to the 

visit through electronic or paper-based formats. 

Clinicians should establish specific cutoff scores to 

identify high-risk children, allowing for tailored 

behavioral management strategies, such as 

desensitization visits, tell-show-do techniques, or 

sedation options. These measures would facilitate early 

intervention, optimize the pediatric dental experience, 

and improve oral health outcomes. Implementing this 

approach would enable dental teams to proactively 

address behavioral challenges while fostering positive 

first dental experiences for children. 

Ethical Considerations 

 This study was approved by the Ethics Committee  

of Guilan University of Medical Sciences 

(IR.GUMS.REC.1402.442). 

Funding 

None. 

Authors’ Contributions  

 Kiana Bagheriyeh Yazdi: Writing – original draft, 

Resources Mohadeseh Ramezanzadeh:     

Conceptualization, Investigation, Methodology, Project 

administration Seyedeh Niusha Mir Fallah Nasiri: 

Supervision, Validation Seyedeh Hediyeh Daneshvar: 

Supervision, Visualization Elham Jafari: Writing – 

review and editing, Methodology. 

Conflict of Interests  

The authors declare no conflict of interest.  

Availability of Data and Materials 

The datasets used and/or analyzed during the current 

study will be available from the corresponding author 

upon reasonable request. Additionally, the datasets 

supporting the conclusions of this article are included 

within the article. 

Acknowledgments 

We appreciate the help of the staff of Guilan Dental 

School in collecting the required samples. 

 

References
1. Krekmanova L, Robertson A. Children’s and adolescents’ 

pain, discomfort, fear, cooperation, and parental presence 

during dental extractions. Interventions Pediatr Dent Open 

Access Journal. 2020;5. 

[DOI:10.32474/IPDOAJ.2020.05.000202] 

2. de Medeiros Maia HC, Pereira Moro BL, de Picoli Acosta C, 

Freitas RD, do Vale  MA, Crispim AC, et al. Which dental 

procedures Lead to greater distress during Children’s dental 

treatment? A cohort study. Pesquisa Brasileira Em 

Odontopediatria E Clínica Integrada. 2024; 24: e230083. 

[DOI:10.1590/pboci.2024.065] 

3. Hurley ET, Danilkowicz RM, Klifto CS. Editorial 

commentary: platelet-rich plasma injections produced a 

significant improvement in most patients with rotator cuff 

tendinopathy. Arthroscopy. 2023;39(9):2009-2011. 

[DOI: 10.1016/j.arthro.2023.03.022] [PMID] 

4. Katragadda N, Mounika T, Mahendra TVD, Mulakala V, 

Raju K. Oral health status of special children in tribal 

population of southern India. Int J Res Rev. 2021. 

[DOI:10.52403/ijrr.20210627] 

5. Settineri S, Rizzo A, Liotta M, Mento C. Clinical psychology 

of oral Health: The link between teeth and emotions. SAGE 

Open. 2017;7(3). [DOI:10.1177/2158244017728319] 

6. Murad MH, Ingle NA, Assery MK. Evaluating factors 

associated with fear and anxiety to dental treatment-A 

systematic review. J Family Med Prim Care. 2020;9(9):4530-

4535. [DOI: 10.4103/jfmpc.jfmpc_607_20] [PMID] [PMCID] 

7. Shindova MP, Belcheva AB. Dental fear and anxiety in 

children: a review of the environmental factors. Folia Med 

(Plovdiv). 2021;63(2):177-182. 

[DOI: 10.3897/folmed.63.e54763] [PMID] 

8. Dahlander A, Soares F, Grindefjord M, Dahllöf G. Factors 

Associated with Dental Fear and Anxiety in Children Aged 

7 to 9 Years. Dent J (Basel). 2019;7(3):68. 

[DOI: 10.3390/dj7030068] [PMID] [PMCID] 

9. Alamoudi RA, Bamashmous N, Albeladi NH, Sabbagh 

HJ. Risk factors associated with children’s behavior in dental 

clinics: A cross-sectional study. Children (Basel). 

2024;11(6):677. [DOI: 10.3390/children11060677] [PMID] 

[PMCID] 

10. Nelson S, Albert JM, Selvaraj D, Curtan S, Momotaz H, Bales 

G. Multilevel interventions and fental attendance in pediatric 

primary care: A cluster randomized clinical trial. JAMA 

Netw Open. 2024;7(7): e2418217. 

[DOI: 10.1001/jamanetworkopen.2024.18217] 

[PMID][PMCID] 

http://dx.doi.org/10.32474/IPDOAJ.2020.05.000202
http://dx.doi.org/10.1590/pboci.2024.065
https://doi.org/10.1016/j.arthro.2023.03.022
https://pubmed.ncbi.nlm.nih.gov/37543385/
http://dx.doi.org/10.52403/ijrr.20210627
http://dx.doi.org/10.1177/2158244017728319
https://doi.org/10.4103/jfmpc.jfmpc_607_20
https://pubmed.ncbi.nlm.nih.gov/33209758/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7652176/
https://doi.org/10.3897/folmed.63.e54763
https://pubmed.ncbi.nlm.nih.gov/33932006/
https://doi.org/10.3390/dj7030068
https://pubmed.ncbi.nlm.nih.gov/31266156/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6784363/
https://doi.org/10.3390/children11060677
https://pubmed.ncbi.nlm.nih.gov/38929256/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11201447/
https://doi.org/10.1001/jamanetworkopen.2024.18217
https://pubmed.ncbi.nlm.nih.gov/38980678/
https://pubmed.ncbi.nlm.nih.gov/38980678/


  

 

 

 
  

Daneshvar SH, et al. Behavioral Patterns of Children in Dental Office. Journal of Dentomaxillofacial Radiology, Pathology and Surgery. 2024; 13(4):28-34 

 
34 

  

11. Cademartori MG, Mathias FB, Jansen K, Goettems ML. 

Dental fear/anxiety in children and child emotional and 

behavioural problems. Pesquisa Brasileira Em 

Odontopediatria E Clínica Integrada. 2023;23:e210226. 

[DOI:10.1590/pboci.2023.012] 

12. Liegmann K, Fischer L, Dadaczynski K, Hanewinkel R, Nees 

F, Morgenstern M. Reliability and validity of the self-report 

version of the strengths and difficulties questionnaire (SDQ) 

in primary school children. Int J Behav Dev. 2024. 

[DOI:10.1177/01650254241305551] 

13. Salam T A A, Ummer M, Abdullah Alowairdhi A, Khalid 

Alsubait A, Marwan Aljuhani S, Abdullah Alzahrani A, et al. 

Management of Attention-Deficit Hyperactivity Disorder 

Children for Dental Procedures. Cureus. 2023;15(4):e36989. 

[DOI: 10.7759/cureus.36989] [PMID] [PMCID] 

14. Goodman R. Psychometric properties of the strengths and 

difficulties questionnaire. J Am Acad Child Adolesc 

Psychiatry. 2001;40(11):1337-1345. [DOI: 10.1097/00004583-

200111000-00015] [PMID] 

15. Shahrivar Z, et al. Validity and reliability of the Persian 

version of the strengths and difficulties questionnaire. Iran J 

Psychiatry. 2009;4(1):12-17. 

https://pmc.ncbi.nlm.nih.gov/articles/PMC3129092/  

16. Goodman R. The strengths and difficulties questionnaire: A 

research note. J Child Psychol Psychiatry. 1997;38(5):581-586. 

[DOI: 10.1111/j.1469-7610.1997.tb01545.x] [PMID] 

17. Yanjana, Singh P. Psychosocial factors affecting behavioural 

problems in children. Int J Indian Psychol. 2020;8(3):1933-

1938. [DOI:10.25215/0803.201] 

18. Cui Y, Li F, Leckman JF, Guo L, Ke X, Liu J, et al. The 

prevalence of behavioral and emotional problems among 

Chinese school children and adolescents aged 6-16: a 

national survey. Eur Child Adolesc Psychiatry. 

2021;30(2):233-41. [DOI: 10.1007/s00787-020-01507-6] 

[PMID] 

19. Ford T. Editorial Perspective: Why I am now convinced that 

emotional disorders are increasingly common among young 

people in many countries. J Child Psychol Psychiatry. 

2020;61(11):1275-1277. [DOI: 10.1111/jcpp.13211] [PMID] 

20. Anwar SM, Mahmoud SA, Aly MM. Assessment of child 

psychological attributes using strength and difficulties 

questionnaire for prediction of child behavior at first dental 

visit: a cross-sectional study. BDJ Open. 2022;8(1):10. 

[DOI: 10.1038/s41405-022-00103-x] [PMID] [PMCID] 

21. Dhoundiyal M, Venkatesh R. The psychological world of 

adolescence: a comparative evaluation between rural and 

urban girls. Indian J Psychol Med. 2009;31(1):35-38. 

[DOI: 10.4103/0253-7176.53313] [PMID] [PMCID] 

22. Bryant A, Guy J; CALM Team; Holmes J. The strengths and 

difficulties questionnaire predicts concurrent mental health 

difficulties. Front Psychol. 2020;11(3): 1664-1078. 

[DOI: 10.3389/fpsyg.2020.587821] [PMID] [PMCID] 

23. Blakey R, Morgan C, Gayer-Anderson C, Davis S, Beards S, 

Harding S, et al. Prevalence of conduct problems and social 

risk factors in ethnically diverse inner-city schools. BMC 

Public Health. 2021;21(1):849. [DOI: 10.1186/s12889-021-

10834-5] [PMID] [PMCID] 

24. Eseadi C, Surjaningrum ER. A cross-sectional study on 

incidence and predictors of self-reported dental anxiety 

among Nigerian public primary schoolchildren. Eur J 

General Dentistry. 2024;13(02):152-157. [DOI:10.1055/s-

0044-1781440] 

25. Siddiqui A, Singh N, Rathore MS, Khan N, Ojah P, Mishra A. 

Association of psychosocial concomitants with dental fear 

and anxiety in children in Lucknow. Eur J Mol Clin Med. 

2020;7(11). [Link] 

26. Caleza-Jiménez C, López-de Francisco MDM, Mendoza-

Mendoza A, Ribas-Pérez D. Relationship between children's 

lifestyle and fear during dental visits: A cross-sectional 

study. Children (Basel). 2022;10(1):26. 

[DOI: 10.3390/children10010026] [PMID] [PMCID] 

27. Kramer PF, Corrêa Brusco L, Ilha MC, Bervian J, Vargas-

Ferreira F, Feldens CA. Dental behaviour management 

problems and associated factors in Brazilian children. Eur J 

Paediatr Dent. 2020;21(3):192-196. 

[DOI: 10.23804/ejpd.2020.21.03.06] [PMID] 

28. Jain A, Suprabha BS, Shenoy R, Rao A. Association of 

temperament with dental anxiety and behaviour of the 

preschool child during the initial dental visit. Eur J Oral Sci. 

2019;127(2):147-155. [DOI: 10.1111/eos.126] [PMID] 

29. Vugteveen J, de Bildt A, Hartman CA, Reijneveld SA, 

Timmerman ME. The combined self- and parent-rated SDQ 

score profile predicts care use and psychiatric diagnoses. Eur 

Child Adolesc Psychiatry. 2021;30(12):1983-1994. 

[DOI: 10.1007/s00787-020-01667-5] [PMID] [PMCID] 

30. Liu K, Thompson RC, Watson J, Montena AL, Warren SL. 

Developmental trajectories of internalizing and externalizing 

symptoms in youth and associated gender differences: A 

directed network perspective. Res Child Adolesc 

Psychopathol. 2023;51(11):1627-1639. [DOI: 10.1007/s10802-

023-01106-4] [PMID] [PMCID] 

31. Capurro C, Telini G, Canevello C, Laffi N. A new way to 

approach ASD children in Dentistry. Eur J Paediatr Dent. 

2024;25(1):12-19. [DOI: 10.23804/ejpd.2024.1884] [PMID] 

32. Mlodnicka A, Mansolf M, Chandran A, et al. Prediction of 

internalizing and externalizing symptoms in late childhood 

from attention-deficit/hyperactivity disorder symptoms in 

early childhood. Dev Psychopathol. 2025;37(2):815-824. 

[DOI: 10.1017/S0954579424000695] [PMID] 

33. Nematollahi H, Nasehi A. Evaluation of the correlation 

between sensory processing abilities and anxiety with 

cooperation of preschool Children referred to Mashhad 

dental school. J Mashhad Dent School. 2019;43(2):179-196. 

[Link] 

4 شماره 28. دوره 1401. پاییز

 شمار 28. دوره 1401. پاییزشمار 28. دوره 1401. پاییز

https://doi.org/10.1590/pboci.2023.012
http://dx.doi.org/10.1177/01650254241305551
https://doi.org/10.7759/cureus.36989
https://pubmed.ncbi.nlm.nih.gov/37139044/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10151118/
https://doi.org/10.1097/00004583-200111000-00015
https://doi.org/10.1097/00004583-200111000-00015
https://pubmed.ncbi.nlm.nih.gov/11699809/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3129092/
https://doi.org/10.1111/j.1469-7610.1997.tb01545.x
https://pubmed.ncbi.nlm.nih.gov/9255702/
https://ijip.in/articles/psychosocial-factors-affecting-behavioural-problems-in-children/
https://doi.org/10.1007/s00787-020-01507-6
https://pubmed.ncbi.nlm.nih.gov/32172341/
https://doi.org/10.1111/jcpp.13211
https://pubmed.ncbi.nlm.nih.gov/32037540/
https://doi.org/10.1038/s41405-022-00103-x
https://pubmed.ncbi.nlm.nih.gov/35396548/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8993796/
https://doi.org/10.4103/0253-7176.53313
https://pubmed.ncbi.nlm.nih.gov/21938089/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3168078/
https://doi.org/10.3389/fpsyg.2020.587821
https://pubmed.ncbi.nlm.nih.gov/33329246/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7717974/
https://doi.org/10.1186/s12889-021-10834-5
https://doi.org/10.1186/s12889-021-10834-5
https://pubmed.ncbi.nlm.nih.gov/33941137/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8091508/
http://dx.doi.org/10.1055/s-0044-1781440
http://dx.doi.org/10.1055/s-0044-1781440
https://www.academia.edu/77461012/Association_of_Psychosocial_Concomitants_with_Dental_Fear_and_Anxiety_in_Children_in_Lucknow
https://doi.org/10.3390/children10010026
https://pubmed.ncbi.nlm.nih.gov/36670577/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9856752/
https://doi.org/10.23804/ejpd.2020.21.03.06
https://pubmed.ncbi.nlm.nih.gov/32893650/
https://doi.org/10.1111/eos.12606
https://pubmed.ncbi.nlm.nih.gov/30724404/
https://doi.org/10.1007/s00787-020-01667-5
https://pubmed.ncbi.nlm.nih.gov/33125550/
https://pubmed.ncbi.nlm.nih.gov/33125550/
https://doi.org/10.1007/s10802-023-01106-4
https://doi.org/10.1007/s10802-023-01106-4
https://pubmed.ncbi.nlm.nih.gov/37548898/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10627904/
https://doi.org/10.23804/ejpd.2024.1884
https://pubmed.ncbi.nlm.nih.gov/38353520/
https://doi.org/10.1017/s0954579424000695
https://pubmed.ncbi.nlm.nih.gov/38532736/
https://www.sid.ir/paper/74178/en

