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RESUMO 

 

 

ACURÁCIA DO MÉTODO DIAGNÓSTICO FOTOGRÁFICO PARA 

DETECÇÃO DE LESÕES CARIOSAS ASSOCIADAS AO USO DE APARELHO 

ORTODÔNTICO FIXO 

  

 

AUTORA: Larissa Lemos Nagipe 

ORIENTADOR: Prof. Dr. Júlio Eduardo do Amaral Zenkner 

 

 

A presente dissertação está composta por um artigo científico cujo objetivo foi avaliar a 

acurácia do método diagnóstico fotográfico para detecção de lesões cariosas associadas ao uso 

de aparelho ortodôntico. A amostra foi composta por 38 indivíduos portadores de aparelho 

ortodôntico fixo em ambas as arcadas (grupo ET, “em tratamento”), sendo 16 do sexo 

masculino (42%) e 22 do sexo feminino (58%), com idade média (±desvio padrão[dp]) de 23 

(±8,6) anos e 10 pacientes sem aparelho fixo, avaliados imediatamente após a sua remoção 

(grupo IAT, “imediatamente após tratamento”), sendo 8 do sexo feminino e 2 do sexo 

masculino, com idade média (±dp) de 22 (±10) anos. A amostra foi coletada entre os pacientes 

em tratamento ortodôntico no Curso de Especialização em Ortodontia da Faculdade de Ingá 

(UNINGÁ) - Unidade Santa Maria (RS) e no serviço odontológico da Base Aérea de Santa 

Maria - BASM. Inicialmente, foi realizado exame clínico visual-tátil para detecção de lesões 

de cárie, após limpeza profissional e secagem dos dentes, em equipamento odontológico, com 

espelho bucal e sonda da Organização Mundial de Saúde. Em seguida, um profissional treinado 

para a realização de fotografias odontológicas realizou todos os registros fotográficos 

padronizados. Com o auxílio de afastadores fotográficos e após a secagem dos dentes, as 

fotografias foram tiradas com uma câmera digital em cinco incidências: frontal, lateral direita, 

laterial esquerda, oclusal superior e oclusal inferior. Um único examinador treinado e calibrado 

para o índice de cárie realizou todas as avaliações clínicas e fotográficas subsequentes, usando 

o mesmo critério. Os parâmetros diagnósticos de sensibilidade, especificidade, acurácia, valor 

preditivo positivo e valor preditivo negativo foram calculados para o método diagnóstico 

fotográfico, considerando o exame clínico como padrão ouro. Dos 38 pacientes do grupo ET, a 

prevalência de lesões de cárie ativa foi de 92%. Apenas 3 indivíduos não apresentaram atividade 

de cárie. As fotografias digitais foram capazes de corretamente identificar 29 dos 35 indivíduos 

portadores de lesões ativas de acordo com padrão-ouro. Por outro lado, apenas 1 dos 3 pacientes 

sadios foi corretamente identificado por este método. Estes achados estão expressos nos 

parâmetros diagnósticos: sensibilidade 83%, especificidade 33%, acurácia 79%, valor preditivo 

positivo 93% e valor preditivo negativo 14%. Todos os 10 pacientes do grupo IAT apresentaram 

lesões ativas de acordo com o padrão ouro, dos quais 5 foram corretamente identificados pelas 

fotografias digitais feitas com a câmera. Em conclusão, este estudo mostrou que o método 

fotográfico apresentou acurácia satisfatória para a identificação de pacientes cárie-ativos, 

mostrando boa sensibilidade em pacientes utilizando aparelho ortodôntico fixo. No entanto, 

quando o método foi utilizado após a remoção do aparelho ortodôntico, não foi capaz de 

identificar adequadamente a presença de lesões cariosas ativas. 

 

Palavras-chave: Cárie dentária. Diagnostico. Detecção. Validação. Mensuração. Aparelho 

ortodôntico. Acurácia. 

  



ABSTRACT 

 

 

ACCURACY OF THE PHOTOGRAPHIC DIAGNOSTIC METHOD FOR THE 

DETECTION OF CARIES LESIONS ASSOCIATED WITH FIXED ORTHODONTIC 

APPLIANCES 

 

 

AUTHOR: Larissa Lemos Nagipe 

ADVISOR: Prof. Dr. Júlio Eduardo do Amaral Zenkner 

 

The present dissertation consists of a scientific article whose objective was to evaluate the 

accuracy of the photographic diagnostic method for detecting caries lesions associated with the 

use of orthodontic appliances. The sample consisted of 38 patients with fixed orthodontic 

appliance in both arches (UT group, “under treatment”), 16 male (42%) and 22 female (58%), 

with a mean age (±standard deviation [sd]) of 23 (±8.6) years and 10 patients without a fixed 

device, addressed immediately after their removal (IAT group, “immediately after treatment”), 

8 female and 2 male, with a mean age (±sd) of 22 (±10) years. The sample was recruited among 

individuals under treatment in the Specialization Course in Orthodontics, Faculty of Ingá 

(UNINGA) - Santa Maria Unit (RS) or in the dental service of Santa Maria Air Base – BASM. 

First, a visual-tactile clinical examination was performed to detect caries lesions, after 

professional tooth cleaning and drying, at a dental unit, with a clinical mirror and a probe from 

the World Health Organization. A professional trained to take dental photographs performed 

all standardized photographic records. With the aid of photographic retractors and after drying 

the teeth, the photographs were taken with a digital camera in five views: frontal, left lateral, 

right lateral, lower occlusal, and upper occlusal. A single trained and calibrated examiner for 

the caries index performed all clinical and photographic assessments, using the same criterion. 

The diagnostic parameters of sensitivity, specificity, accuracy, positive predictive value and 

negative predictive value were calculated for the photographic method considering the clinical 

examination as the gold standard. Of the 38 patients in the UT group, the prevalence of active 

caries was 92%. Only 3 individuals did not show caries activity. The digital photographs were 

able to correctly identify 29 of the 35 individuals with active caries according to the gold 

standard. On the other hand, only 1 of the 3 healthy patients was correctly identified by this 

method. These findings are expressed in the diagnostic parameters: sensitivity 83%, specificity 

33%, accuracy 79%, positive predictive value 93% and negative predictive value 14%. All the 

10 patients in the IAT group had active caries lesions, of whom only 5 were identified by the 

digital photographs taken with the camera. In conclusion, this study showed that the 

photographic examination had a satisfactory accuracy to detect caries-active patients during the 

fixed orthodontic therapy, showing a high sensitivity. However, when the method was used 

after the removal of the orthodontic appliance, it was unable to identify the presence of active 

caries lesions.  

 

Key words: Dental cavity. Diagnosis. Detection. Validation. Measurement. Orthodontic 

appliance. Accuracy.  
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1 ANTECEDENTES E JUSTIFICATIVA 

 

Apesar da expressiva redução da experiência de cárie dentária observada nas últimas 

décadas, a doença ainda é um problema muito prevalente na população (PERES, et al., 2019). 

A doença cárie é um processo multifatorial, no qual há a destruição dos tecidos dentários 

decorrente do acúmulo prolongado de biofilme, diminuição do pH e desequilíbrio no processo 

desmineralização-remineralização dentária. 

Superfícies irregulares como bandas, fios e braquetes ortodônticos favorecem o acúmulo 

de biofilme e limitam a autolimpeza que ocorre naturalmente, com o movimento da musculatura 

oral e saliva (SUNDARARAJ, et al., 2015). Além disso, esse acúmulo de biofilme está 

associado a uma higiene oral deficiente (BEHNAN et al., 2010; MAXFIELD et al., 2012), o 

que resulta no desenvolvimento de lesões cariosas associadas à terapia ortodôntica fixa 

(MIZRAHI, 1982; ENAIA; BOCK; RUF, 2011; TUFEKCI et al., 2011; SAGARIKA et al., 

2012; LUCCHESE; CHERLONE, 2013; PINTO et al., 2018).  

Segundo a metanálise de Sundararaj et al. (2015) que avaliou as taxas de prevalência e 

incidência de lesões de mancha branca durante o tratamento ortodôntico, a prevalência 

encontrada em pacientes em tratamento ortodôntico fixo por tempo maior ou igual a 12 meses 

foi de 68,4%. Mais recentemente, Pinto et al. (2018) avaliaram a relação entre duração do 

tratamento ortodôntico e atividade das lesões cariosas em uma amostra de 260 pacientes. Este 

estudo mostrou uma associação significativa entre maior duração do tratamento ortodôntico e 

maior prevalência/extensão de lesões de cárie ativas entre adolescentes e adultos jovens, 

evidenciando a necessidade de controle da doença cárie juntamente ao tratamento ortodôntico. 

Em vista disso, a cárie dentária tem sido consistentemente considerada uma decorrência comum 

associada ao tratamento ortodôntico fixo (AHMED; ISAIF-UL-HAQUE; NAZIR, 2011; 

TUFEKCI et al., 2011; SUNDARARAJ et al., 2015, PINTO et al., 2018).   

Muitos estudos avaliando a relação entre uso de aparelho ortodôntico fixo e cárie 

dentária utilizam fotografias das arcadas dentárias dos pacientes, tomadas para finalidade de 

documentação pós-tratamento ortodôntico, para o diagnóstico de lesões de cárie 

(BENKADDOUR et al., 2014; ENAIA; BOCK; RUF, 2011; JULIEN; BUSCHANG; 

CAMPBEL, 2013; RICHTER et al., 2011). É possível supor que tais fotografias subestimem a 

ocorrência das lesões de cárie, uma vez que são tomadas para outra finalidade, sem prévia 

limpeza e secagem das superfícies dentárias e sem abranger todos os dentes e superfícies.  
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O estudo de Chapman et al. (2010) foi conduzido para avaliar os fatores de risco para a 

incidência e severidade de lesões de mancha branca após tratamento ortodôntico fixo, através 

da avaliação de fotografias. Como um objetivo secundário, os autores compararam o método 

fotográfico com o exame clínico visual em uma sub-amostra de pacientes. A área abrangida 

pelas lesões cariosas medidas através das fotografias foi comparada com a área observada no 

exame clínico através do cálculo do coeficiente de correlação intraclasse, obtendo-se resultados 

satisfatórios. Neste estudo, apenas as superfícies vestibulares de oito dentes foram avaliadas 

(do primeiro pré-molar superior direito ao primeiro pré-molar superior esquerdo). Não há 

estudos avaliando parâmetros diagnósticos como sensibilidade, especificidade, valores 

preditivos e acurácia do método fotográfico para detecção de lesões de cárie em pacientes 

portadores de aparelho ortodôntico fixo. 

O avanço da tecnologia fotográfica facilitou os registros de imagens clínicas 

odontológicas em mídias digitais, possibilitando a troca de informações e fotografias clínicas 

remotamente para consultorias em odontologia. Isto caracteriza o instrumento conhecido como 

“teleodontologia” (JAMPANI et al., 2011). A possibilidade da utilização de registros 

fotográficos para a identificação de lesões de cárie já foi previamente investigada. Na revisão 

sistemática que examinou a precisão diagnóstica da “teleodontologia” para detecção de lesões 

de cárie em comparação com o exame clínico visual, Estai et al. (2016) encontraram resultados 

de desempenho equivalentes. No mesmo sentido, Alabdullah e Daniel (2018) demonstraram 

em outra revisão sistemática que a “teleodontologia” pode ser comparada ao exame face-a-face 

para finalidade de triagem odontológica. No entanto, esta possibilidade não foi adequadamente 

testada em pacientes portadores de aparelho ortodôntico fixo.  
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2 ARTIGO – ACCURACY OF THE PHOTOGRAPHIC METHOD FOR THE 

DETECTION OF CARIES LESIONS ASSOCIATED WITH THE USE OF FIXED 

ORTHODONTIC APPLIANCES 

 

Este artigo será submetido ao periódico American Journal of Orthodontics and 

Dentofacial Orhtopedics, ISSN: 0889-5406; Fator de impacto = 1.960; Qualis A1. As normas 

para publicação estão descritas no Anexo B. 
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ABSTRACT 

Introduction: This study evaluated the accuracy of the photographic diagnostic method for 

detecting caries lesions associated with the use of fixed orthodontic appliances.  

Methods: The sample consisted of 38 individuals using a fixed appliance in both arches (UT 

group, “under treatment”) and 10 patients without a fixed appliance, evaluated immediately 

after its removal (IAT group, “immediately after treatment”). Digital photographs were taken 

using a digital camera in five views. After professional tooth cleaning and drying, a visual-

tactile clinical examination was carried out to detect caries lesions. The diagnostic parameters 

of sensitivity, specificity, accuracy, positive predictive value (PV+) and negative predictive 

value (PV-) were calculated for the photographic method considering the clinical examination 

as the gold standard.  

Results: The prevalence of active caries was 92% in the UT group. The digital photographs 

were able to correctly identify 29 of the 35 individuals with active caries according to the gold 

standard. On the other hand, only 1 of the 3 healthy patients was correctly identified by this 

method. These findings are expressed in the following diagnostic parameters: sensitivity 83%, 

specificity 33%, accuracy 79%, PV+ 93% and PV- 14%. All the 10 patients in the IAT group 

had active caries, of whom only 5 were identified by the photographs. 

Conclusion: The photographic examination had a satisfactory accuracy to detect caries-active 

patients during the fixed orthodontic therapy. However, after the removal of the orthodontic 

appliance, it was unable to identify the presence of active caries lesions. 
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INTRODUCTION 

Caries disease is a multifactorial process characterized by the destruction of the dental 

hard tissues due to the prolonged accumulation of biofilm associated with the frequent supply 

of fermentable carbohydrates, leading to an imbalance in the de-remineralization process. The 

development of caries lesions has been consistently considered a common adverse effect of the 

fixed orthodontic therapy1-4. It occurs because the irregular surfaces such as bands, wires, and 

orthodontic brackets favor the accumulation of biofilm and limit the self-cleaning that naturally 

occurs with the movement of the oral musculature and saliva3. In addition, this accumulation 

of biofilm is associated with a poor oral hygiene among orthodontic patients5,6. 

Although the visual-tactile examination is the most commonly used method to detect 

caries lesions7, most studies evaluating the relationship between the use of fixed orthodontic 

appliances and dental caries use photographs of patients' dental arches for caries detection8- 11. 

It is possible to speculate whether such photographs, taken for the purpose of orthodontic 

documentation, may underestimate the occurrence of caries lesions. The study by Chapman et 

al.12 was conducted to assess the risk factors for the incidence and severity of white spot lesions 

after fixed orthodontic treatment through the evaluation of photographs. As a secondary aim, 

the authors compared the photographic method with the visual clinical examination in a 

subsample of ten patients. The area covered by the caries lesions measured through the 

photographs was compared with the area observed in the clinical examination by calculating 

the intraclass correlation coefficient. The authors obtained satisfactory results; however, only 

the facial surfaces of the anterior eight maxillary teeth (from the upper right first premolar to 

the upper left first premolar) were included and the diagnostic parameters of sensitivity, 

specificity, predictive values and accuracy of the photographic method for detecting caries 

lesions among orthodontic patients was not properly assessed. 

Therefore, the aim of this study was to assess the diagnostic accuracy of the 

photographic method for detecting caries lesions associated with the use of a fixed orthodontic 

appliance.  

 

SUBJECTS AND METHODS 

 

Study design and sample 

This observational cross-sectional study evaluated 48 patients undergoing orthodontic 

treatment in one Specialization Course in Orthodontics and at the dental service of the Military 

Air Force of XXXXXX. This sample was composed of 38 individuals using a fixed appliance 
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in both arches (group UT, “under treatment”) and 10 patients without the fixed appliance, 

evaluated immediately after its removal (group IAT, “immediately after treatment”). Patients 

of both sexes, aged between 14 and 30 years, were considered eligible for the study. 

 

Data collection 

A professional trained to perform dental photographs took five standardized 

photographs of each patient, in the frontal, left lateral, right lateral, maxillary occlusal, and 

mandibular views, following the American Board of Orthodontics requirements for intra oral 

photographs (Fig. 1). Photographs were taken with the aid of photographic retractors and after 

tooth drying with air jets of a triple syringe from the dental unit, using a Canon EOS Rebel T6 

digital photo camera, Canon EF 100mm f / 2.8 USM macro lens, and a Youngno circular flash 

YN14EX. The camera was set at the following settings: manual mode (M), f / 25 (aperture of 

the diaphragm); 1/160s (shutter speed); ISO 400; 1: 1 focus, 0.48 focal length; image resolution 

of 18 Mgpixel RAW and JPEG, flash in TTL mode.  

After the photographs, clinical examinations were performed in a dental unit using a flat 

clinical mirror n. 5, and a World Health Organization probe. After tooth cleaning with 

toothbrush and prophylactic paste, the teeth were dried with an air-water syringe for 5 seconds 

and isolated with cotton rolls. Caries examination included the assessment of all dental surfaces, 

which were classified based on their clinical characteristics (color, brightness, and surface 

texture), as follows: inactive non-cavitated lesions, surface areas presenting a shiny appearance 

with or without different degrees of brownish discoloration; active non-cavitated lesions, 

opaque enamel with a dull-whitish surface; inactive cavitated lesions, localized surface 

destruction with arrested characteristics (shiny, hard surfaces with different degrees of 

brownish discoloration); active cavitated lesions, localized surface destruction with active 

characteristics (dull-whitish enamel and soft dentin with light brown color)13.  

In the IAT group, clinical examination was performed immediately after the removal of 

the fixed appliance and the photographs were taken after polishing the tooth surfaces for the 

removal of the resin excesses.  

 

Photographic analysis 

For the detection of dental caries by the photographic method, intraoral photographs 

were examined using the same criterion used in the clinical diagnostic exam. The data were 

recorded on a clinical record equal to the one used in the clinical examination. All surfaces from 

first right molar to first left molar were evaluated in both arches. The photographic diagnosis 
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was always performed on the same computer (notebook Dell Inspiron I15-3567-A10P, 15.6” 

led screen), with standardized screen configurations and without magnifying the images. The 

evaluator was unaware of the clinical diagnosis at the time of the photographic evaluations. 

 

Reproducibility  

All clinical and photographic examinations were performed by a single examiner (LLN) 

who was trained and calibrated for caries examination by a reference examiner (PKM). After 

theoretical training sessions with photographs and clinical examinations, repeated examinations 

were performed on 15 subjects with a minimum time interval of 7 days to assess the examiner's 

reproducibility. Unweighted intra- and inter-examiner kappa values of 0.70 were obtained for 

the clinical examination. The intra-examiner reproducibility was also assessed for the 

photographic examination, and a kappa value of 0.75 was obtained. 

 

Data analysis 

The prevalence of caries activity was defined as the percentage of individuals presenting 

at least one active caries lesion, either non-cavitated or cavitated.  

The diagnostic parameters of sensitivity, specificity, positive predictive value, negative 

predictive value and accuracy were calculated for the photographic method considering the 

clinical examination as the gold standard. 

 

Ethical aspects 

The study protocol was approved by the Ethics Committee of the XXXXXXX (CAAE 

10325518.9.0000.5346). The patients or their legal guardians signed an informed consent form. 

Individuals received a report of their oral health status. 

 

RESULTS 

Sample description according to group is presented in Table I. In both groups, the 

sample was predominantly composed of young adults and females. In the 38 patients using 

fixed orthodontic appliance in both arches (group UT), the prevalence of caries activity was 

92% (n=35 patients). Only three individuals showed no active caries lesion. UT patients 

presented, on average (±standard deviation[sd]), 6.2 (±3.9) active lesions, ranging from 0 to 14. 

As shown in Table II, digital photographs were able to correctly identify 29 of the 35 individuals 

with active caries according to the gold standard. On the other hand, only one of the three 

healthy patients was correctly identified by this method. These findings are expressed in the 
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following diagnostic parameters: sensitivity 83%, specificity 33%, accuracy 79%, positive 

predictive value 93% and negative predictive value 14%.  

According to the clinical examination, all patients from group IAT had active caries, 

with a mean (± sd) of 6.0 (± 4.2) lesions per patient, ranging from 2 to 14. In digital photographs 

taken with the camera, caries activity was identified in five patients. Due to the lack of healthy 

individuals, the diagnostic parameters could not be properly calculated in IAT group.  

 

DISCUSSION 

This study evaluated the diagnostic accuracy of the photographic method for detecting 

caries lesions associated with the use of fixed orthodontic appliances in two groups of patients. 

Among those individuals using a fixed orthodontic appliance in both arches (UT group), the 

photographic method was sufficiently accurate for the detection of active caries lesions (79%), 

showing a high sensitivity (83%). On the other hand, among those patients examined 

immediately after the removal of the fixed apparatus (IAT group), only a half of the patients 

clinically detected with active caries could be diagnosed using the photographs. To the best of 

our knowledge, this is the first study investigating the accuracy of the photographic method 

among orthodontic patients. 

Previous studies have already shown that the use of orthodontic braces increases the 

susceptibility to the development of caries lesions. The meta-analysis by Sundararaj et al.3 

evaluated the prevalence and incidence rates of white spot lesions during orthodontic treatment 

by addressing 14 studies. The prevalence found in patients undergoing fixed orthodontic 

treatment for a period greater than or equal to 12 months was 68.4% and an incidence of 45.8% 

was found after 36 months. Similarly, the study by Pinto et al.4 assessed the relationship 

between the duration of orthodontic treatment and caries activity in a sample of 260 patients. 

This study showed a significant association between longer duration of orthodontic treatment 

and higher prevalence/extent of active caries lesions among adolescents and young adults, 

showing the need to control the caries disease throughout orthodontic treatment. More recently, 

a longitudinal study followed 135 individuals over 1 year and found a significantly higher caries 

increment/incidence among those using fixed orthodontic appliances than the control 

individuals, without the apparatus14. Based on these findings, it is possible to speculate that the 

orthodontist has not been able to control the development of caries during the therapy, which 

would require the execution of a time-consuming caries examination during the usual short 

orthodontic consultations. The use of digital photographs taken with DSLR cameras have 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Sundararaj%20D%5BAuthor%5D&cauthor=true&cauthor_uid=26759794
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proved to be an accurate method for the detection of caries lesions15,16, but it has not been 

properly tested among orthodontic patients. 

 Regarding the UT group, there was a high prevalence of caries activity in the patients 

evaluated and the digital photographs were able to correctly identify most of them (29 out of 

35). On the other hand, only one of the three healthy patients was correctly identified by this 

method. These findings resulted in a high sensitivity (83%) but a very low specificity (33%). 

As shown in Table II, six individuals were regarded as false negative cases since they were 

detected with active lesions in the clinical exam (gold standard) but not in the photographs. It 

is possible that many surfaces are difficult to be adequately assessed in the photos, such as 

second molars and the lingual/palatal tooth surfaces. In addition, the lack of the tactile 

examination may also have contributed because in the photos the diagnosis is restricted to the 

visual inspection. Therefore, it is possible that some lesions that were classified in the clinical 

examination as active due to its roughness were classified as inactive in the photographic 

examination due to the lack of the tactile sensation. On the other hand, in regard to the two 

cases of false positives, it is possible to speculate that the presence of dental plaque in some 

sites may have been mistakenly classified as caries lesions in the photographs. It is important 

to emphasize that no tooth cleaning was performed before the photographs because we intended 

to simulate the conditions under which these photos are usually taken. Despite the 

recommendation of tooth cleaning prior to the photographs provided by the American Board of 

Orthodontics, this is not a reality in XXXXX and, we can assume, in other countries. The low 

specificity observed in the study indicates that the photographic method may overdiagnose 

healthy patients, but no major conclusion can be drawn due to the reduced number of healthy 

patients included in the sample. Even so, digital photographs were sensitive to detect active 

caries in patients using fixed orthodontic appliances. 

Regarding the IAT group, only half of the prevalence detected in the clinical 

examination was detected in the photos. If the calculation of the diagnostic parameters had been 

possible, it would result in a sensitivity of 50%. Comparing with the data obtained in the UT 

group (sensitivity of 83%), we can speculate that the polishing of the surfaces to remove the 

resin excesses may have contributed to the high percentage of false negative cases. By 

superficially removing the more evident areas of white spot lesions, active lesions detected by 

the clinical exam may not have been properly visualized in the photographs. Therefore, we can 

assume that studies evaluating post-treatment photos really underestimate the occurrence of 

caries during orthodontic treatment. 
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The orthodontic documentation is widely indicated for several purposes as diagnosis 

and treatment planning, to assess the ongoing orthodontic treatment, to compare the pre- and 

post-treatment records, among others. Photographs are an essential part of this documentation, 

including a full set of extra- and intra-oral images, both at the start and completion of the 

treatment and, ideally, some mid-treatment photographs showing key-stages in treatment17. In 

this context, based on the findings of the present study, mid-treatment digital photographs taken 

to assess ongoing orthodontic treatment could be used for the screening of patients to control 

caries lesions due to its high sensitivity. On the other hand, post-treatment photographs may 

underestimate patient’s caries activity and an important proportion of individuals who would 

benefit from caries control measures would not be referred for treatment. 

Among the strengths of this study, we could emphasize its pioneering aspect, being the 

first study to evaluate the diagnostic accuracy of the photographic method for detecting caries 

stains associated with the use of fixed orthodontic appliance; the single examiner, trained and 

calibrated for the caries index. One important limitation of this study can be considered its small 

sample, with and unbalance between sick and healthy patients. Few healthy individuals 

compromised the assessment of specificity. One could argue that the fact that no tooth cleaning 

was performed before the photographs in the UT group may have influenced the study findings; 

however, we chose to simulate the 'reality' as much as possible. The same applies to the fact 

that we took the photos in the IAT group after polishing. 

 

CONCLUSION 

In conclusion, this study showed that the photographic examination had a satisfactory 

accuracy to detect caries-active patients during the fixed orthodontic therapy, showing a high 

sensitivity. However, when the method was used after the removal of the orthodontic appliance, 

it was unable to identify the presence of active caries lesions.  
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FIGURE 

 

 

 

Figure 1. Example of the five photographs taken of each patient. 
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TABLES 

 

 

Table 1. Sample description according to group. 

 UT  

(n=38) 
IAT  

(n=10) 

Sex, m:f 16:22 2:8 

Age, mean (±sd)  23 (±8.6) 22 (±10) 

Active lesions   

     Prevalence 92% 100% 

     Mean (±sd) 6.2 (±3.9) 6 (±4.2) 

     Median (p25; p75) 6 (3; 9) 5 (3; 8) 

     Range (min-max) 0-14 2-14 
UT = under treatment; 

IAT = immediately after treatment. 

  

 

 

 

Table 2. Comparison of clinical exam and digital photographs for the 

detection of caries prevalence among patients using fixed orthodontic 

appliances (n=38). 

  Clinical examination 

(gold standard) 

 

  Present Absent Total 

Photographic 

method 

Present 29 (TP) 2 (FP) 31 

Absent 6 (FN) 1 (TN) 7 

 Total 35 3 38 
TP = true positives; FP = false positives; TN = true negatives; FN = false negatives.  
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3 CONCLUSÃO 

 

Com base nos resultados desta dissertação, foi possível concluir que o método 

fotográfico apresentou acurácia satisfatória para a identificação de pacientes cárie-ativos, 

mostrando boa sensibilidade em pacientes utilizando aparelho ortodôntico fixo. No entanto, 

quando o método foi utilizado após a remoção do aparelho ortodôntico, não foi capaz de 

identificar adequadamente a presença de lesões cariosas ativas. 
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APÊNDICE A: FICHA DE EXAME CLÍNICO 

 

Nome:___________________________________________________ Data exame:___/____/______ 
 

 
   

              

CÁRIE 

 V P/L O D M 

17      

16      

15      

14      

13      

12      

11      

21      

22      

23      

24      

25      

26      

27      

37      

36      

35      

34      

33      

32      

31      

41      

42      

43      

44      

45      

46      

47      

0 - hígido                 

1 - mba                

2 - mbi             

3 - cca esmalte     

4 - cci esmalte   

5 - cca dentina    

6 - cci dentina      

7 - sombra sem cav ativa 

8 - sombra com cav ativa 

9 - restaurado 

10 - exo indicada   

11 - extraído  

12 - ausente  

13 - prótese fixa 

14 - tártaro 

15 - hipoplasia de esmalte 

16 - selante 

17 - sobra sem cav inativa 

18 - sombra com cav inativa 

19 - agenesia 

20 - exo por indicação ortodôntica 

21 - provisório 

-Má oclusão:__________________________________ 

____________________________________________

__________________________________________ 

-Data de instalação: 

Arco superior:_________________ 

Arco inferior:__________________ 

-Bandas:_________________________________ 

-Tubos:__________________________________ 
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APÊNDICE B: TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO / 

MAIORES DE IDADE 

 
UNIVERSIDADE FEDERAL DE SANTA MARIA 

CENTRO DE CIÊNCIAS DA SAÚDE 

PROGRAMA DE PÓS-GRADUAÇÃO EM CIÊNCIAS ODONTOLÓGICAS 

 

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO 

 

Título do estudo: Cárie dentária e hiperplasia gengival em pacientes ortodônticos: diagnóstico e 

tratamento 

Pesquisador responsável: Luana Severo Alves 

Instituição/Departamento: Universidade Federal de Santa Maria/Depto de Odontologia 

Restauradora 

Telefone e endereço postal completo: (55) 3220 9279. Rua Floriano Peixoto, 1184, sala 115. 

97015-372. Santa Maria – RS.  

Local da coleta de dados: Faculdade Ingá (UNINGÁ) – Unidade de Santa Maria (RS) 

 

Prezado(a) Senhor(a): 

Eu, Luana Severo Alves, responsável pela pesquisa “Cárie dentária e hiperplasia gengival 

em pacientes ortodônticos: diagnóstico e tratamento” o convido a participar como voluntário deste 

estudo. Você precisa decidir se autoriza sua participação ou não. Por favor, não se apresse em 

tomar a decisão. Leia cuidadosamente o que se segue e pergunte ao responsável pelo estudo 

qualquer dúvida que você tiver. Após ser esclarecido sobre as informações a seguir, no caso de 

autorizar sua participação no estudo, assine ao final deste documento, que está em duas vias. Uma 

delas é sua e a outra é do pesquisador responsável. Em caso de recusa, você não será penalizado 

de forma alguma. 

 

Objetivos do estudo. Avaliar a validade do método fotográfico para detecção de cárie dentária, 

e avaliar a percepção de pacientes sobre cárie dentária.  

 

Importância do estudo. Acreditamos que este estudo seja importante, pois possibilitará definir 

se fotografias podem ser utilizadas para a detecção de cárie dentária após tratamento ortodôntico 

de modo confiável, facilitando novas pesquisas sobre o tema. 

 

Procedimentos. Sua participação nesta pesquisa consistirá no preenchimento de um questionário, 

contendo perguntas pessoais (socioeconômicas e comportamentais) e exame clínico, realizado 

juntamente com a sua primeira consulta após a remoção do aparelho fixo.  

 

Benefícios. Ao exame clínico, você receberá uma limpeza de seus dentes. Você será informado a 

respeito da sua condição de saúde bucal ao final do tratamento ortodôntico fixo. Você receberá 

uma escova dental. 

 

Desconfortos e riscos. É possível que aconteça algum desconforto durante o preenchimento do 

questionário (cansaço visual) ou durante a realização do exame clínico (cansaço devido à abertura 

de boca). Para evitar estes desconfortos, você poderá descansar durante o preenchimento do 

questionário, e também durante os exames. Os riscos previsíveis são aqueles inerentes a uma 

consulta odontológica de rotina. Todas as medidas de biossegurança serão tomadas, bem como a 

utilização de óculos de proteção do paciente, devido ao uso de instrumentos pérfuro-cortantes 

(sonda).  

Sigilo. As informações desta pesquisa serão confidenciais e poderão ser divulgadas apenas em 

eventos ou publicações, sem a identificação dos voluntários, a não ser entre os responsáveis pelo 

estudo, sendo assegurado o sigilo sobre sua participação. 

. 

 

Comitê de Ética em Pesquisa da UFSM: 
Avenida Roraima, 1000 - Prédio da Reitoria - 2o andar - Sala Comitê de Ética 

Cidade Universitária - Bairro Camobi - CEP 97105-900 - Santa Maria - RS 
FONE: (55) 3220 93 62. E-mail: cep.ufsm@gmail.com 
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Durante todo o período da pesquisa você terá a possibilidade de tirar qualquer dúvida ou 

pedir qualquer outro esclarecimento. Para isso, entre em contato com algum dos pesquisadores 

ou com o Comitê de Ética em Pesquisa da UFSM. Caso você tenha alguma despesa ou eventual 

dano decorrentes da sua participação nesta pesquisa, será ressarcido ou indenizado pela equipe de 

pesquisadores. 

Você tem garantida a possibilidade de não aceitar participar ou de retirar sua permissão a 

qualquer momento, sem nenhum tipo de prejuízo pela sua decisão.  

 

 

Autorização  

Eu _____________________________________________________________________, tendo 

lido o presente termo e estando devidamente esclarecido(a) e no uso de meu livre arbítrio autorizo-

o a participar do projeto de pesquisa acima nominado e resumidamente descrito. Estou ciente de 

que posso a qualquer tempo retirar a presente autorização por minha livre vontade e sem qualquer 

prejuízo aos menores envolvidos, bastando para isso comunicar por escrito o profissional acima 

citado. Atesto que recebi uma cópia deste termo, que foi preenchido em duas vias. 

 

DATA: ____ / ____ / ____       

ASSINATURA: __________________________________ 

 

Comitê de Ética em Pesquisa da UFSM: 
Avenida Roraima, 1000 - Prédio da Reitoria - 2o andar - Sala Comitê de Ética 

Cidade Universitária - Bairro Camobi - CEP 97105-900 - Santa Maria - RS 
FONE: (55) 3220 93 62. E-mail: cep.ufsm@gmail.com 
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APÊNDICE C: TERMO DE ASSENTIMENTO INFORMADO 

UNIVERSIDADE FEDERAL DE SANTA MARIA 

CENTRO DE CIÊNCIAS DA SAÚDE 

PROGRAMA DE PÓS-GRADUAÇÃO EM CIÊNCIAS ODONTOLÓGICAS 

 

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO 

 

Título do estudo: Cárie dentária e hiperplasia gengival em pacientes ortodônticos: diagnóstico e 

tratamento 

Pesquisador responsável: Luana Severo Alves 

Instituição/Departamento: Universidade Federal de Santa Maria/Depto de Odontologia 

Restauradora 

Telefone e endereço postal completo: (55) 3220 9279. Rua Floriano Peixoto, 1184, sala 115. 

97015-372. Santa Maria – RS.  

Local da coleta de dados: Faculdade Ingá (UNINGÁ) – Unidade de Santa Maria (RS) 

 

Prezado(a) Senhor(a): 

Eu, Luana Severo Alves, responsável pela pesquisa “Cárie dentária e hiperplasia gengival 

em pacientes ortodônticos: diagnóstico e tratamento” convido seu filho/filha a participar como 

voluntário deste estudo. Você precisa decidir se autoriza sua participação ou não. Por favor, não 

se apresse em tomar a decisão. Leia cuidadosamente o que se segue e pergunte ao responsável 

pelo estudo qualquer dúvida que você tiver. Após ser esclarecido sobre as informações a seguir, 

no caso de autorizar a participação de seu filho/filha no estudo, assine ao final deste documento, 

que está em duas vias. Uma delas é sua e a outra é do pesquisador responsável. Em caso de recusa, 

você não será penalizado de forma alguma. 

 

Objetivos do estudo. Avaliar a validade do método fotográfico para detecção de cárie dentária, 

e avaliar a percepção de pacientes sobre cárie dentária.  

 

Importância do estudo. Acreditamos que este estudo seja importante, pois possibilitará definir 

se fotografias podem ser utilizadas para a detecção de cárie dentária após tratamento ortodôntico 

de modo confiável, facilitando novas pesquisas sobre o tema. 

 

Procedimentos. A participação de seu filho/filha nesta pesquisa consistirá no preenchimento de 

um questionário, contendo perguntas pessoais (sócio-econômicas e comportamentais) e exame 

clínico, realizado juntamente com a primeira consulta após a remoção do aparelho fixo.  

 

Benefícios. Ao exame clínico, seu filho/filha receberá uma limpeza de seus dentes. Você será 

informado a respeito da sua condição de saúde bucal ao final do tratamento ortodôntico fixo. Seu 

filho/filha receberá uma escova dental. 

 

Desconfortos e riscos. É possível que aconteça algum desconforto durante o preenchimento do 

questionário (cansaço visual) ou durante a realização do exame clínico (cansaço devido à abertura 

de boca). Para evitar estes desconfortos, eu filho/filha poderá descansar durante o preenchimento 

do questionário, e também durante os exames. Os riscos previsíveis são aqueles inerentes a uma 

consulta odontológica de rotina. Todas as medidas de biossegurança serão tomadas, bem como a 

utilização de óculos de proteção do paciente, devido ao uso de instrumentos pérfuro-cortantes 

(sonda).  

 

Sigilo. As informações desta pesquisa serão confidenciais e poderão ser divulgadas apenas em 

eventos ou publicações, sem a identificação dos voluntários, a não ser entre os responsáveis pelo 

estudo, sendo assegurado o sigilo sobre sua participação.  

 

 
Comitê de Ética em Pesquisa da UFSM: 

Avenida Roraima, 1000 - Prédio da Reitoria - 2o andar - Sala Comitê de Ética 
Cidade Universitária - Bairro Camobi - CEP 97105-900 - Santa Maria - RS 

FONE: (55) 3220 93 62. E-mail: cep.ufsm@gmail.com 
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Durante todo o período da pesquisa você terá a possibilidade de tirar qualquer dúvida ou 

pedir qualquer outro esclarecimento. Para isso, entre em contato com algum dos pesquisadores 

ou com o Comitê de Ética em Pesquisa da UFSM. Caso você tenha alguma despesa ou eventual 

dano decorrentes da participação de seu filho/filha nesta pesquisa, será ressarcido ou indenizado 

pela equipe de pesquisadores. 

Você tem garantida a possibilidade de não aceitar participar ou de retirar sua permissão a 

qualquer momento, sem nenhum tipo de prejuízo pela sua decisão.  

 

 

Autorização do responsável  

Eu _____________________________________________________________________, 

responsável pelo menor _________________________________________________ tendo lido 

o presente termo e estando devidamente esclarecido(a) e no uso de meu livre arbítrio autorizo-o 

a participar do projeto de pesquisa acima nominado e resumidamente descrito. Estou ciente de 

que posso a qualquer tempo retirar a presente autorização por minha livre vontade e sem qualquer 

prejuízo aos menores envolvidos, bastando para isso comunicar por escrito o profissional acima 

citado. Atesto que recebi uma cópia deste termo, que foi preenchido em duas vias. 

 

DATA: ____ / ____ / ____      ASSINATURA: __________________________________ 

 

 

TERMO DE ASSENTIMENTO 

 

Seu pai/mãe já autorizou a sua participação nessa pesquisa, mas se você não quiser, não tem 

problema. A decisão é sua e caso você decida não participar, ninguém ficará bravo com você e 

não haverá nenhuma punição. 

 

Autorização do menor 

 

Eu, ________________________________________________, entendi que a pesquisa é sobre 

o efeito da escovação com gel de flúor para o controle da cárie dentária em pessoas que usam 

aparelho ortodôntico fixo. Também compreendi que fazer parte dessa pesquisa significa que terei 

meus dentes e minha boca examinados pelas dentistas. Eu aceito participar dessa pesquisa.  

 

 

____________________________________________ 

Assinatura do voluntário 

 

 

 

 

 

 

 
 

Comitê de Ética em Pesquisa da UFSM: 
Avenida Roraima, 1000 - Prédio da Reitoria - 2o andar - Sala Comitê de Ética 

Cidade Universitária - Bairro Camobi - CEP 97105-900 - Santa Maria - RS 
FONE: (55) 3220 93 62. E-mail: cep.ufsm@gmail.com 
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ANEXO A: PARECER DO COMITÊ DE ÉTICA EM PESQUISA DA  

UNIVERSIDADE FEDERAL DE SANTA MARIA 
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ANEXO B:  NORMAS PARA PUBLICAÇÃO NO PERIÓDICO AMERICAN 

JOURNAL OF ORTHODONTICS AND DENTOFACIAL ORTHOPEDICS 

Official Journal of the American Association of Orthodontists, its constituent societies, the 
American Board of Orthodontics, and the College of Diplomates of the American Board of 
Orthodontics 
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ISSN: 0889-5406 

DESCRIPTION 
. 

Published for more than 100 years, the American Journal of Orthodontics and Dentofacial Orthopedics 

remains the leading orthodontic resource. It is the official publication of the American Association 

of Orthodontists, its constituent societies, the American Board of Orthodontics, and the College of 

Diplomates of the American Board of Orthodontics. Each month its readers have access to original peer-
reviewed articles that examine all phases of orthodontic treatment. Illustrated throughout,  the 

publication includes tables, color photographs, and statistical data. Coverage includes successful diagnostic 

procedures, imaging techniques, bracket and archwire materials, extraction and impaction concerns, 
orthognathic surgery, TMJ disorders, removable appliances, and adult therapy. 

According to the 2017 Journal Citation Reports®, published by Thomson Reuters, AJO-DO is the highest 

ranked orthodontic title by number of citations. AJO-DO ranks 30th of 91 journals for total citations in 

the Dentistry, Oral Surgery and Medicine category, and has a five year impact factor of 2.201. 

Benefits to authors  

The AJO-DO provides many author benefits, such as free PDFs, a liberal copyright policy, special 
discounts on Elsevier publications, and much more. Please click here for more information on our 

author services. 

Please see our Guide for Authors for information on article submission. If you require any further 
information or help, please visit our Support Center 

IMPACT FACTOR 
. 

2019: 1.960 © Clarivate Analytics Journal Citation Reports 2020 

ABSTRACTING AND INDEXING 
. 

Scopus 
PubMed/Medline 

CINAHL 
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GUIDE FOR AUTHORS 
. 

General Information 

The American Journal of Orthodontics and Dentofacial Orthopedics publishes original research, reviews, 
case reports, clinical material, and other material related to orthodontics and dentofacial orthopedics. 

Submitted manuscripts must be original, written in English, and not published or under consideration 
elsewhere. Manuscripts will be reviewed by the editor and consultants and are subject to editorial revision. 
Authors should follow the guidelines below. 

Statements and opinions expressed in the articles and communications herein are those of the author(s) 

and not necessarily those of the editor(s) or publisher, and the editor(s) and publisher disclaim any 
responsibility or liability for such material. Neither the editor(s) nor the publisher guarantees, warrants, or 
endorses any product or service advertised in this publication; neither do they guarantee any claim made 
by the manufacturer of any product or service. Each reader must determine whether to act on the 
information in this publication, and neither the Journal nor its sponsoring organizations shall be liable for 

any injury due to the publication of erroneous information. 

Electronic manuscript submission and review 
The American Journal of Orthodontics and Dentofacial Orthopedics uses Editorial Manager (EM), an online 
manuscript submission and review system. 

To submit or review an article, please go to the AJO-DO EM website: 
https://www.editorialmanager.com/ajodo/. 

Rolf G. Behrents, Editor-in-Chief E-
mail: behrents@gmail.com 

Send other correspondence to: 
Chris Burke, Managing Editor 

American Journal of Orthodontics and Dentofacial Orthopedics 

University of Washington 

Department of Orthodontics, D-569 
HSC Box 357446 

Seattle, WA 98195-7446 
Telephone (206) 221-5413 

E-mail:ckburke@aol.com 

On the cover 
To submit a smiling patient photo for use on the cover of the Journal, please send an e-mail to: 
ckburke@aol.com. 

BEFORE YOU BEGIN 

Ethics in publishing 
Please see our information pages on Ethics in publishing and Ethical guidelines for journal publication. 

Studies in humans and animals 

If the work involves the use of human subjects, the author should ensure that the work described   has 
been carried out in accordance with The Code of Ethics of the World Medical Association (Declaration of 
Helsinki) for experiments involving humans. The manuscript should be in line with the 

Recommendations for the Conduct, Reporting, Editing and Publication of Scholarly Work in Medical 
Journals and aim for the inclusion of representative human populations (sex, age and ethnicity) as 

per those recommendations. The terms sex and gender should be used correctly. 

Authors should include a statement in the manuscript that informed consent was obtained for 
experimentation with human subjects. The privacy rights of human subjects must always be observed. 

All animal experiments should comply with the ARRIVE guidelines and should be carried out in 
accordance with the U.K. Animals (Scientific Procedures) Act, 1986 and associated guidelines, EU 

Directive 2010/63/EU for animal experiments, or the National Institutes of Health guide for the care 
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and use of Laboratory animals (NIH Publications No. 8023, revised 1978) and the authors should clearly 
indicate in the manuscript that such guidelines have been followed. The sex of animals must be indicated, 

and where appropriate, the influence (or association) of sex on the results of the study. 

Conflict of interest 
Each author should complete and submit a copy of the International Committee of 
Medical Journal Editors Form for the Disclosure of Conflicts of Interest, available at 
http://www.icmje.org/conflicts-of-interest/. 

Submission declaration and verification 

Submission of an article implies that the work described has not been published previously (except in the 
form of an abstract, a published lecture or academic thesis, see 'Multiple, redundant or concurrent 

publication' for more information), that it is not under consideration for publication elsewhere, that 

its publication is approved by all authors and tacitly or explicitly by the responsible authorities where the 
work was carried out, and that, if accepted, it will not be published elsewhere in the same form, in English 
or in any other language, including electronically without the written consent of the copyright- holder. To 
verify originality, your article may be checked by the originality detection service Crossref 

Similarity Check. 

Use of inclusive language 

Inclusive language acknowledges diversity, conveys respect to all people, is sensitive to differences,  and  
promotes  equal  opportunities.  Content  should  make  no  assumptions  about  the  beliefs  or 
commitments of any reader; contain nothing which might imply that one individual is superior to another on 

the grounds of age, gender, race, ethnicity, culture, sexual orientation, disability or health condition; and use 
inclusive language throughout. Authors should ensure that writing is free from bias, stereotypes, slang, 
reference to dominant culture and/or cultural assumptions. We advise to seek gender neutrality by using 
plural nouns ("clinicians, patients/clients") as default/wherever possible  
to avoid using "he, she," or "he/she." We recommend avoiding the use of descriptors that refer to personal 
attributes such as age, gender, race, ethnicity, culture, sexual orientation, disability or health condition 
unless they are relevant and valid. These guidelines are meant as a point of reference to    help identify 

appropriate language but are by no means exhaustive or definitive. 

Author contributions 

For transparency, we encourage authors to submit an author statement file outlining their individual 
contributions  to  the  paper  using  the  relevant  CRediT  roles:  Conceptualization;  Data  curation; Formal 
analysis; Funding acquisition; Investigation; Methodology; Project administration; Resources; Software; 
Supervision; Validation; Visualization; Roles/Writing - original draft; Writing - review & editing. Authorship 
statements should be formatted with the names of authors first and CRediT role(s) following. More details 
and an example 

Changes to authorship 

Authors are expected to consider carefully the list and order of authors before submitting their manuscript 

and provide the definitive list of authors at the time of the original submission. Any addition, deletion or 
rearrangement of author names in the authorship list should be made only  before the manuscript has 
been accepted and only if approved by the journal Editor. To request such  a change, the Editor must 
receive the following from the corresponding author: (a) the reason  
for the change in author list and (b) written confirmation (e-mail, letter) from all authors that they agree 
with the addition, removal or rearrangement. In the case of addition or removal of authors,    this includes 

confirmation from the author being added or removed.  

Only in exceptional circumstances will the Editor consider the addition, deletion or rearrangement of authors 
after the manuscript has been accepted. While the Editor considers the request, publication   of the 
manuscript will be suspended. If the manuscript has already been published in an online issue, any requests 
approved by the Editor will result in a corrigendum. 

Copyright 
Upon acceptance of an article, authors will be asked to complete a 'Journal Publishing Agreement' (see 

more information on this). An e-mail will be sent to the corresponding author confirming receipt of 

the manuscript together with a 'Journal Publishing Agreement' form or a link to the online version of 
this agreement. 

Subscribers may reproduce tables of contents or prepare lists of articles including abstracts for internal 

circulation within their institutions. Permission of the Publisher is required for resale or distribution outside 
the institution and for all other derivative works, including compilations and translations. If 
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Role of the funding source 

You are requested to identify who provided financial support for the conduct of the research and/or 
preparation of the article and to briefly describe the role of the sponsor(s), if any, in study design; in the 

collection, analysis and interpretation of data; in the writing of the report; and in the decision to submit 
the article for publication. If the funding source(s) had no such involvement then this should be stated. 

Open access 

Please visit our Open Access page for more information. 
Language (usage and editing services) 

Please write your text in good English (American or British usage is accepted, but not a mixture of these). 
Authors who feel their English language manuscript may require editing to eliminate possible grammatical 
or spelling errors and to conform to correct scientific English may wish to use the English 

Language Editing service available from Elsevier's Author Services. 

Informed consent and patient details 

Studies on patients or volunteers require ethics committee approval and informed consent, which should be 
documented in the paper. Appropriate consents, permissions and releases must be obtained where an 

author wishes to include case details or other personal information or images of patients    and any other 
individuals in an Elsevier publication. Written consents must be retained by the author but copies should not 
be provided to the journal. Only if specifically requested by the journal in exceptional circumstances (for 

example if a legal issue arises) the author must provide copies of the consents or evidence that such 
consents have been obtained. For more information, please review the 

Elsevier Policy on the Use of Images or Personal Information of Patients or other Individuals. Unless 

you have written permission from the patient (or, where applicable, the next of kin), the personal details of 
any patient included in any part of the article and in any supplementary materials (including all illustrations 
and videos) must be removed before submission. 

Submission 

Our online submission system guides you stepwise through the process of entering your article details 

and uploading your files. The system converts your article files to a single PDF file used in the peer-

review process. Editable files (e.g., Word, LaTeX) are required to typeset your article for final 

publication. All correspondence, including notification of the Editor's decision and requests for revision, is 

sent by e-mail. 

Blinding 

The AJO-DO uses a blind review process; the identity of the author and the location of the research are 
concealed from the reviewers, and the identities of the reviewers are concealed from the author. The 
following submission items are sent to reviewers during the review process and should not contain     any 
identifying information. 

Highlights * Manuscript * Figures * Tables * Other Material  
The title page, which should contain complete author information, is not sent to reviewers. In the 
manuscript, please pay special attention to Material and Methods and Acknowledgments sections; 
wherever author or the author's institution is mentioned, use the "hidden" format in Word to conceal it, or 
move it to the title page. 

Guidelines for Original Articles 
guidelines Submit Original Articles via EM: https://www.editorialmanager.com/ajodo/. 

excerpts from other copyrighted works are included, the author(s) must obtain written permission from 

the copyright owners and credit the source(s) in the article. Elsevier has preprinted forms for use by 
authors in these cases. 

For gold open access articles: Upon acceptance of an article, authors will be asked to complete an 

'Exclusive License Agreement' (more information). Permitted third party reuse of gold open access 
articles is determined by the author's choice of user license. 

Author rights  
As an author you (or your employer or institution) have certain rights to reuse your work. More 
information. 

Elsevier supports responsible sharing  
Find out how you can share your research published in Elsevier journals. 

Open access 

Please visit our Open Access page for more information. 
Language (usage and editing services) 

Please write your text in good English (American or British usage is accepted, but not a mixture of these). 
Authors who feel their English language manuscript may require editing to eliminate possible grammatical 
or spelling errors and to conform to correct scientific English may wish to use the English 

Language Editing service available from Elsevier's Author Services. 

Informed consent and patient details 

Studies on patients or volunteers require ethics committee approval and informed consent, which should be 
documented in the paper. Appropriate consents, permissions and releases must be obtained where an 

author wishes to include case details or other personal information or images of patients    and any other 
individuals in an Elsevier publication. Written consents must be retained by the author but copies should not 
be provided to the journal. Only if specifically requested by the journal in exceptional circumstances (for 

example if a legal issue arises) the author must provide copies of the consents or evidence that such 
consents have been obtained. For more information, please review the 

Elsevier Policy on the Use of Images or Personal Information of Patients or other Individuals. Unless 

you have written permission from the patient (or, where applicable, the next of kin), the personal details of 
any patient included in any part of the article and in any supplementary materials (including all illustrations 
and videos) must be removed before submission. 

Submission 

Our online submission system guides you stepwise through the process of entering your article details 

and uploading your files. The system converts your article files to a single PDF file used in the peer-

review process. Editable files (e.g., Word, LaTeX) are required to typeset your article for final 

publication. All correspondence, including notification of the Editor's decision and requests for revision, is 

sent by e-mail. 

Blinding 

The AJO-DO uses a blind review process; the identity of the author and the location of the research are 
concealed from the reviewers, and the identities of the reviewers are concealed from the author. The 
following submission items are sent to reviewers during the review process and should not contain     any 
identifying information. 

Highlights * Manuscript * Figures * Tables * Other Material  
The title page, which should contain complete author information, is not sent to reviewers. In the 
manuscript, please pay special attention to Material and Methods and Acknowledgments sections; 
wherever author or the author's institution is mentioned, use the "hidden" format in Word to conceal it, or 
move it to the title page. 

Guidelines for Original Articles 
guidelines Submit Original Articles via EM: https://www.editorialmanager.com/ajodo/. 
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Before you begin, please review the guidelines below. To view a 7-minute video explaining how to 
prepare your article for submission, go to Video on Manuscript Preparation. 

1. Title Page. Put all information pertaining to the authors in a separate document. Include the title of the 
article, full name(s) of the author(s), academic degrees, and institutional affiliations and positions; identify 
the corresponding author and include an address, telephone and fax numbers, and an e-mail address. This 
information will not be available to the reviewers. 

2. Abstract. Structured abstracts of 250 words or less are preferred. A structured abstract contains the 
following sections: Introduction, describing the problem; Methods, describing how the study was 
performed; Results, describing the primary results; and Conclusions, reporting what the authors conclude 
from the findings and any clinical implications. 

3. Manuscript. The manuscript proper should be organized in the following sections: Introduction  
and literature review, Material and Methods, Results, Discussion, Conclusions, References, and figure 

captions. Express measurements in metric units, whenever practical. Refer to teeth by their full   names. For 
style questions, refer to the AMA Manual of Style, 10th edition. Cite references selectively, and number 
them in the order cited. Make sure that all references have been mentioned in the text. Follow the format 
for references in "Uniform Requirements for Manuscripts Submitted to Biomedical Journals" (Ann Intern Med 
1997;126:36-47); http://www.icmje.org. Include the list of references    with the manuscript proper. 

Submit figures and tables separately (see below); do not embed figures    in the word processing document. 

4. Figures. Digital images should be in TIF or EPS format, CMYK or grayscale, at least 5 inches wide   and at 
least 300 pixels per inch (118 pixels per cm). Do not embed images in a word processing program. If 
published, images could be reduced to 1 column width (about 3 inches), so authors should ensure that 
figures will remain legible at that scale. For best results, avoid screening, shading, and colored backgrounds; 
use the simplest patterns available to indicate differences in charts. If a figure  has been previously 
published, the legend (included in the manuscript proper) must give full credit  

to the original source, and written permission from the original publisher must be included. Be sure   you 
have mentioned each figure, in order, in the text. 

5. Tables. Tables should be self-explanatory and should supplement, not duplicate, the text. Number them 
with Roman numerals, in the order they are mentioned in the text. Provide a brief title for   each. If a table 
has been previously published, include a footnote in the table giving full credit to the original source and 
include written permission for its use from the copyright holder. Submit tables    as text-based files (Word 
is preferred, Excel is accepted) and not as graphic elements. Do not use colors, shading, boldface, or italic 
in tables. Do not submit tables as parts A and B; instead, divide  into 2 separate tables. Do not "protect" 
tables by making them "read-only." The table title should     be put above the table and not as a cell in the 

table. Similarly, table footnotes should be under the table, not table cells. 

6. Model release and permission forms. Photographs of identifiable persons must be accompanied by   a 
release signed by the person or both living parents or the guardian of minors. Illustrations or tables that 
have appeared in copyrighted material must be accompanied by written permission for their     use from 

the copyright owner and original author, and the legend must properly credit the source. Permission also 

must be obtained to use modified tables or figures. 

7. Copyright release. All authors will be asked to e-sign a copyright release before the article is published. In 
accordance with the Copyright Act of 1976, which became effective February 1, 1978,     all manuscripts 
must be accompanied by the following written statement, signed by all authors: "The undersigned author(s) 
transfers all copyright ownership of the manuscript [insert title of article here]    to the American Association 
of Orthodontists in the event the work is published. The undersigned author(s) warrants that the article is 
original, does not infringe upon any copyright or other proprietary right of any third party, is not under 
consideration by another journal, has not been previously published, and includes any product that may 

derive from the published journal, whether print or electronic media. I (we) sign for and accept responsibility 
for releasing this material." Scan the printed 

copyright release and submit it via EM. 



41 
 

 

 

 

 

 

 

 

 

 

 

8. Use the International Committee of Medical Journal Editors Form for the Disclosure of Conflict of Interest 

(ICMJE Conflict of Interest Form). If the manuscript is accepted, the disclosed information will be published 

with the article. The usual and customary listing of sources of support and institutional affiliations on the title 
page is proper and does not imply a conflict of interest. Guest editorials, Letters, and Review articles may be 
rejected if a conflict of interest exists. 

9. Institutional Review Board approval. For those articles that report on the results of experiments of 
treatments where patients or animals have been used as the sample, Institutional Review Board (IRB) 
approval is mandatory. No experimental studies will be sent out for review without an IRB approval 
accompanying the manuscript submission. 

Guidelines for Systematic Reviews 

Systematic  Reviews  and  Meta-Analyses  must  be  prepared  according  to  contemporary  PRISMA 
(Preferred Reporting for Systematic Reviews and Meta-Analyses) standards. The AJO-DO will screen 
submissions for compliance before beginning the review process. To help authors understand and apply 
the standards, we have prepared a separate Guidelines for AJO-DO Systematic Reviews 

and  Meta-Analyses.  This  guide  includes  links  to  a  Model  Orthodontic  Systematic  Review  and 

an accompanying Explanation and Elaboration document. These documents have been prepared  
in  accordance  with  PRISMA  guidelines  and  the  "PRISMA  Statement  for  Reporting  Systematic 
Reviews and Meta-Analyses of Studies that Evaluate Health Care Interventions: Explanations and 
Elaboration" (http://www.plosmedicine.org/article/info:doi/10.1371/journal.pmed.1000100). 

These guidelines are supplemental to the Guidelines for Original Articles, which describe how to meet 
general submission requirements, such as figure formats, reference style, required releases, and blinding. 

However, we have made these guidelines more relevant to orthodontics and have adapted the reporting 
template to encourage transparent and pertinent reporting by introducing subheadings corresponding to 
established PRISMA items. 

Further information on reporting of systematic reviews can also be obtained in the Cochrane Handbook for 
Systematic Reviews of Interventions (http://www.cochrane-handbook.org). 

Guidelines for Randomized Clinical Trials 

Randomized Clinical Trials must meet current CONSORT (Consolidated Standards of Reporting Trials) 
requirements. The AJO-DO will screen submissions for compliance before beginning the review   process. To 
help authors understand and apply the standards, we have prepared a separate document, 

Guidelines for AJO-DO Submissions: Randomized Clinical Trials. This document contains links to an 
Annotated RCT Sample Article and The CONSORT Statement: Application within and adaptations for 
orthodontic trials. 

These guidelines are supplemental to the Guidelines for Original Articles, which describe how to meet 
general submission requirements, such as figure formats, reference style, required releases, and blinding. 

Guidelines for Case Reports 
Case Reports describe the orthodontic treatment of one patient. Pretreatment and posttreatment 

records that show excellent results are required. Guidelines are available here. 

Clinician's Corner 

The Clinician's Corner section of the AJO-DO features brief reports that provide clinical information relevant 
to the practice of orthodontics. They may be case reports that illustrate unique diagnostic findings, or 
demonstrate a unique treatment protocol and clinical outcome, or reports providing new  or updated clinical 
information. To be suitable for publication, excellent documentation is required. Case reports require 
pretreatment and post-treatment patient records that adequately display the clinical outcome. One or more 
cases may be presented to support the findings or protocol presented. Complete orthodontic records are 
not required. The discussion section is of paramount importance.  The author should state the items that 

make the report valuable, elaborate on the rationale for the treatment decisions, and examine the outcome 
by exploration and analysis of the published literature on the topic. 

Digital Orthodontics 
Articles published in the Digital Orthodontics section will rely on or feature an emerging technology. 
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Guidelines for Miscellaneous Submissions 

Letters to the Editor and their responses appear in the Readers' Forum section and are encouraged to 

stimulate healthy discourse between authors and our readers. Letters to the Editor must refer to an 

article that was published within the previous six (6) months and must be less than 500 words including 
references. Submit Letters via the EES Web site. Submit a signed copyright release with the letter. 

Brief, substantiated commentary on subjects of interest to the orthodontic profession is published 
occasionally as a Special Article. Submit Guest Editorials and Special Articles via the Web site. 

Books and monographs (domestic and foreign) will be reviewed, depending upon their interest and 

value to subscribers. Send books to Chris Burke, Department of Orthodontics, University of 
Washington D-569, HSC Box 357446, Seattle,WA98195-7446. They will not be returned. 

Checklist for Authors 

____Title page, including full name, academic degrees, and institutional affiliation and position of   each 
author, and full mailing address and contact information for the corresponding author; brief description of 

each author's contribution to the submission; and author to whom correspondence and reprint requests are 

to be sent, including address, business and home phone numbers, fax numbers, and e-mail address 

____ CRediT Author Statement, formatted with the names of authors first and CRediT role(s) 
following. More details and an example 

____Highlights (up to 5 Highlights, written in complete sentences, 85 characters each 

____Abstract (structured, 250 words; a graphical abstract is optional) 

____Manuscript, including references and figure legends 

____Figures, in TIF or EPS format 

____Tables 

____Copyright release statement, signed by all authors 

____Photographic consent statement(s) 

____ICMJE Conflict of interest statement for each author 

____Permissions to reproduce previously published material 

____Permission to reproduce proprietary images (including screenshots that include a company logo) 

PREPARATION 

Double anonymized review 

This journal uses double anonymized review, which means the identities of the authors are concealed from 
the reviewers, and vice versa. More information is available on our website. To facilitate this, please include 
the following separately: 

Title  page  (with  author  details):  This  should  include  the  title,  authors'  names,  affiliations, 

acknowledgements and any Declaration of Interest statement, and a complete address for the 

corresponding author including an e-mail address.  

Blinded manuscript (no author details): The main body of the paper (including the references, figures, 

tables and any acknowledgements) should not include any identifying information, such as the authors' 
names or affiliations. 

Article structure 
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Introduction  
Provide an adequate background so readers can understand the nature of the problem and its significance. 

State the objectives of the work. Cite literature selectively, avoiding a detailed literature survey or a 
summary of the results. 

Material and Methods  
Provide sufficient detail to allow the work to be reproduced. If methods have already been published, 
indicate by a reference citation and describe only the relevant modifications. Include manufacturer 
information (company name and location) for any commercial product mentioned. Report your power 
analysis and ethics approval, as appropriate. 

Results  
Results should be clear and concise. 
Discussion 

Explain your findings and explore their significance. Compare and contrast your results with other 

relevant studies. Mention the limitations of your study, and discuss the implications of the findings for 

future research and for clinical practice. Do not repeat information given in other parts of the 
manuscript. 

Conclusions  
Write a short Conclusions section that can stand alone. If possible, refer back to the goals or objectives of the 
research. 

Essential title page information 
• Title. Concise and informative. Titles are often used in information-retrieval systems. Avoid 

abbreviations and formulae where possible. 

• Author names and affiliations. Please clearly indicate the given name(s) and family name(s)    of 
each author and check that all names are accurately spelled. You can add your name between 
parentheses in your own script behind the English transliteration. Present the authors' affiliation 
addresses (where the actual work was done) below the names. Indicate all affiliations with a lower- case 
superscript letter immediately after the author's name and in front of the appropriate address. Provide 

the full postal address of each affiliation, including the country name and, if available, the e-mail address 
of each author. 

• Corresponding author. Clearly indicate who will handle correspondence at all stages of refereeing and 
publication, also post-publication. This responsibility includes answering any future queries about 
Methodology and Materials. Ensure that the e-mail address is given and that contact details  are 
kept up to date by the corresponding author.  
• Present/permanent address. If an author has moved since the work described in the article was done, 
or was visiting at the time, a 'Present address' (or 'Permanent address') may be indicated as      a footnote 
to that author's name. The address at which the author actually did the work must be retained as the main, 

affiliation address. Superscript Arabic numerals are used for such footnotes. 

Highlights 

Highlights are optional yet highly encouraged for this journal, as they increase the discoverability of your 
article via search engines. They consist of a short collection of bullet points that capture the    novel results 

of your research as well as new methods that were used during the study (if any). Please have a look at the 
examples here: example Highlights. 

Highlights should be submitted in a separate editable file in the online submission system. Please use 

'Highlights' in the file name and include 3 to 5 bullet points (maximum 85 characters, including spaces, 

per bullet point). 

Abstract 

A  structured  abstract  using  the  headings  Introduction,  Methods,  Results,  and  Conclusions  is 
required for Original Article, Systematic Review, Randomized Controlled Trial, and Techno Bytes. An 
unstructured abstract is acceptable for Case Report and Clinician's Corner.  
Graphical abstract 

Although a graphical abstract is optional, its use is encouraged as it draws more attention to the online 
article. The graphical abstract should summarize the contents of the article in a concise, pictorial form 
designed to capture the attention of a wide readership. Graphical abstracts should be submitted as a 
separate file in the online submission system. Image size: Please provide an image with a minimum 
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of 531 × 1328 pixels (h × w) or proportionally more. The image should be readable at a size of 5 ×     13 cm 

using a regular screen resolution of 96 dpi. Preferred file types: TIFF, EPS, PDF or MS Office   files. You can 

view Example Graphical Abstracts on our information site.  
Authors can make use of Elsevier's Illustration Services to ensure the best presentation of their images and 
in accordance with all technical requirements. 

Acknowledgments 

Collate acknowledgments in a separate section at the end of the article before the references; do not include 
them on the title page, as a footnote to the title page, or otherwise. List here those individuals who provided 
help during the research (eg, providing help with language or writing assistance, or proofreading the 
article). 

Formatting of funding sources  
List funding sources in this standard way to facilitate compliance to funder's requirements: 

Funding: This work was supported by the National Institutes of Health [grant numbers xxxx, yyyy];    the Bill 
& Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and the United States Institutes of Peace 

[grant number aaaa]. 

It is not necessary to include detailed descriptions on the program or type of grants and awards. When 
funding is from a block grant or other resources available to a university, college, or other research 

institution, submit the name of the institute or organization that provided the funding. 

If no funding has been provided for the research, please include the following sentence: 

This research did not receive any specific grant from funding agencies in the public, commercial, or not-
for-profit sectors. 

Artwork 

Image manipulation  

Whilst it is accepted that authors sometimes need to manipulate images for clarity, manipulation for purposes 
of deception or fraud will be seen as scientific ethical abuse and will be dealt with accordingly. For graphical 
images, this journal is applying the following policy: no specific feature within an image may be enhanced, 

obscured, moved, removed, or introduced. Adjustments of brightness, contrast,  
or color balance are acceptable if and as long as they do not obscure or eliminate any information present in 
the original. Nonlinear adjustments (e.g. changes to gamma settings) must be disclosed  
in the figure legend. 

Electronic artwork 
General points 

• Make sure you use uniform lettering and sizing of your original artwork.  • 
Embed the used fonts if the application provides that option. 

• Aim to use the following fonts in your illustrations: Arial, Courier, Times New Roman, Symbol, or use 

fonts that look similar. 

• Number the illustrations according to their sequence in the text.  • 
Use a logical naming convention for your artwork files.  
• Provide captions to illustrations separately. 

• Size the illustrations close to the desired dimensions of the published version.  • 

Submit each illustration as a separate file. 

• Ensure that color images are accessible to all, including those with impaired color vision. 

A detailed guide on electronic artwork is available.  
You are urged to visit this site; some excerpts from the detailed information are given here. 
Formats 

If your electronic artwork is created in a Microsoft Office application (Word, PowerPoint, Excel) then please 
supply 'as is' in the native document format.  
Regardless of the application used other than Microsoft Office, when your electronic artwork is finalized, 
please 'Save as' or convert the images to one of the following formats (note the resolution requirements 
for line drawings, halftones, and line/halftone combinations given below):  
EPS (or PDF): Vector drawings, embed all used fonts.  
TIFF (or JPEG): Color or grayscale photographs (halftones), keep to a minimum of 300 dpi.  

TIFF (or JPEG): Bitmapped (pure black & white pixels) line drawings, keep to a minimum of 1000 dpi. 
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TIFF (or JPEG): Combinations bitmapped line/half-tone (color or grayscale), keep to a minimum of 500 
dpi. 

Please do not:  

• Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); these typically have a low 
number of pixels and limited set of colors; 

• Supply files that are too low in resolution;  
• Submit graphics that are disproportionately large for the content.  • 
Embed your images in the Word document. 

Color artwork  

Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or PDF) or   MS 

Office files) and with the correct resolution. If, together with your accepted article, you submit usable 

color figures then Elsevier will ensure, at no additional charge, that these figures will appear in color 
online (e.g., ScienceDirect and other sites) in addition to color reproduction in print. Further 

information on the preparation of electronic artwork. 

Figure captions  

Ensure that each illustration has a caption. Supply captions separately, not attached to the figure. A caption 
should comprise a brief title (not on the figure itself) and a description of the illustration. Keep text in the 
illustrations themselves to a minimum but explain all symbols and abbreviations used. 

Tables 

Please submit tables as editable text (Word) and not as images. Upload tables separately, together in one 
file if the tables are small, or as individual files; do not embed tables in the manuscript. Number tables 
consecutively in accordance with their appearance in the text and place any table notes below the table 
body. Be sparing in the use of tables and ensure that the data presented in them do not duplicate results 
described elsewhere in the article. Please avoid using vertical rules and shading in table cells. 

References 

Citation in text  
Please ensure that every reference cited in the text is also present in the reference list (and vice   versa). 

Any references cited in the abstract must be given in full. Unpublished results and personal communications 
are not recommended in the reference list, but may be mentioned in the text. If these references are 
included in the reference list they should follow the standard reference style of the journal and should include 
a substitution of the publication date with either 'Unpublished results' or 'Personal communication'. Citation 
of a reference as 'in press' implies that the item has been accepted for publication. 

Reference links  
Increased discoverability of research and high quality peer review are ensured by online links to  
the sources cited. In order to allow us to create links to abstracting and indexing services, such as Scopus, 
CrossRef and PubMed, please ensure that data provided in the references are correct. Please note that 
incorrect surnames, journal/book titles, publication year and pagination may prevent link creation. When 

copying references, please be careful as they may already contain errors. Use of the DOI is highly 
encouraged. 

A DOI is guaranteed never to change, so you can use it as a permanent link to any electronic article.     An 
example of a citation using DOI for an article not yet in an issue is: VanDecar J.C., Russo R.M.,   James D.E., 
Ambeh W.B., Franke M. (2003). Aseismic continuation of the Lesser Antilles slab beneath northeastern 

Venezuela. Journal of Geophysical Research, https://doi.org/10.1029/2001JB000884.  Please note the format 
of such citations should be in the same style as all other references in the paper. Web references 

As a minimum, the full URL should be given and the date when the reference was last accessed. Any 
further information, if known (DOI, author names, dates, reference to a source publication, etc.), should 

also be given. Web references can be listed separately (e.g., after the reference list) under a different 
heading if desired, or can be included in the reference list. 
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Data references  

This journal encourages you to cite underlying or relevant datasets in your manuscript by citing them in 
your text and including a data reference in your Reference List. Data references should include the 
following elements: author name(s), dataset title, data repository, version (where available), year,  and 
global persistent identifier. Add [dataset] immediately before the reference so we can properly identify it as 
a data reference. The [dataset] identifier will not appear in your published article. References in a special 

issue 

Please ensure that the words 'this issue' are added to any references in the list (and any citations in the 
text) to other articles in the same Special Issue. 

Reference management software  
Most Elsevier journals have their reference template available in many of the most popular reference 

management software products. These include all products that support Citation Style Language 

styles, such as Mendeley. Using citation plug-ins from these products, authors only need to select 

the appropriate journal template when preparing their article, after which citations and bibliographies will 
be automatically formatted in the journal's style. If no template is yet available for this journal, please 

follow the format of the sample references and citations as shown in this Guide. If you use reference 

management software, please ensure that you remove all field codes before submitting     the electronic 
manuscript. More information on how to remove field codes from different reference 

management software. 

Users of Mendeley Desktop can easily install the reference style for this journal by clicking the following link: 

http://open.mendeley.com/use-citation-style/american-journal-of-orthodontics-and-dentofacial-orthopedics 

When preparing your manuscript, you will then be able to select this style using the Mendeley plug- ins 
for Microsoft Word or LibreOffice. 

Reference style  
Text: Indicate references by superscript numbers in the text. The actual authors can be referred to, but 
the reference number(s) must always be given. 

List: Number the references in the list in the order in which they appear in the text. 
Examples: 

Reference to a journal publication:  

1. Van der Geer J, Hanraads JAJ, Lupton RA. The art of writing a scientific article. Sci Commun 
2010;16351-9. 

Reference to a book:  
2. Strunk Jr W, White EB. The elements of style. 4th ed. New York: Longman; 2000. 
Reference to a chapter in an edited book: 

3. Mettam GR, Adams LB. How to prepare an electronic version of your article. In: Jones BS, Smith RZ, 

editors. Introduction to the electronic age. New York: E-Publishing Inc; 2009. p. 281-304.    Note 

shortened form for last page number. e.g., 51-9, and that for more than 6 authors the first     6 should 

be listed followed by 'et al.' For further details you are referred to 'Uniform Requirements for Manuscripts 
submitted to Biomedical Journals' (J Am Med Assoc 1997;277:927–34) (see also 

http://www.nlm.nih.gov/bsd/uniform_requirements.html). 

Video 

Elsevier accepts video material and animation sequences to support and enhance your scientific research. 

Authors who have video or animation files that they wish to submit with their article are strongly encouraged 

to include links to these within the body of the article. This can be done in the  same way as a figure or table 
by referring to the video or animation content and noting in the body    text where it should be placed. All 
submitted files should be properly labeled so that they directly    relate to the video file's content. In order to 
ensure that your video or animation material is directly usable, please provide the file in one of our 
recommended file formats with a preferred maximum  
size of 150 MB per file, 1 GB in total. Video and animation files supplied will be published online in  

the electronic version of your article in Elsevier Web products, including ScienceDirect. Please supply 'stills' 
with your files: you can choose any frame from the video or animation or make a separate   image. These will 
be used instead of standard icons and will personalize the link to your video data. For more detailed 
instructions please visit our video instruction pages. Note: since video and animation cannot be embedded in 
the print version of the journal, please provide text for both the electronic  
and the print version for the portions of the article that refer to this content. 
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Data visualization 

Include interactive data visualizations in your publication and let your readers interact and engage more 

closely with your research. Follow the instructions here to find out about available data visualization 
options and how to include them with your article. 

Research data 

This journal encourages and enables you to share data that supports your research publication  
where appropriate, and enables you to interlink the data with your published articles. Research data refers 
to the results of observations or experimentation that validate research findings. To facilitate reproducibility 

and data reuse, this journal also encourages you to share your software, code, models, algorithms, 
protocols, methods and other useful materials related to the project. 

Below are a number of ways in which you can associate data with your article or make a statement about 
the availability of your data when submitting your manuscript. If you are sharing data in one of these ways, 
you are encouraged to cite the data in your manuscript and reference list. Please refer to the "References" 
section for more information about data citation. For more information on depositing, sharing and using 

research data and other relevant research materials, visit the research data page. Data linking 

If you have made your research data available in a data repository, you can link your article directly to the 
dataset. Elsevier collaborates with a number of repositories to link articles on ScienceDirect with relevant 
repositories, giving readers access to underlying data that gives them a better understanding  of the 
research described. 

There are different ways to link your datasets to your article. When available, you can directly link  your 
dataset to your article by providing the relevant information in the submission system. For more 

information, visit the database linking page. 

For supported data repositories a repository banner will automatically appear next to your published 
article on ScienceDirect. 

In addition, you can link to relevant data or entities through identifiers within the text of your 

manuscript, using the following format: Database: xxxx (e.g., TAIR: AT1G01020; CCDC: 734053; PDB: 
1XFN). 

Mendeley Data  
This journal supports Mendeley Data, enabling you to deposit any research data (including raw and 
processed data, video, code, software, algorithms, protocols, and methods) associated with your manuscript 
in a free-to-use, open access repository. During the submission process, after uploading your manuscript, 
you will have the opportunity to upload your relevant datasets directly to Mendeley Data. The datasets will 
be listed and directly accessible to readers next to your published article online. 

For more information, visit the Mendeley Data for journals page. 
Data statement 

To foster transparency, we encourage you to state the availability of your data in your submission. This 

may be a requirement of your funding body or institution. If your data is unavailable to access or 

unsuitable to post, you will have the opportunity to indicate why during the submission process, for 

example by stating that the research data is confidential. The statement will appear with your published 
article on ScienceDirect. For more information, visit the Data Statement page. 

Submission Checklist 

The following list will be useful during the final checking of an article prior to sending it to the journal for 
review. Please consult this Guide for Authors for further details of any item.  
Ensure that the following items are present: 

One author has been designated as the corresponding author with contact details:  • E-
mail address 

• Full postal address  
 • Phone numbers 

All necessary files have been uploaded, and contain: 
  • All figure captions 

• All tables (including title, description, footnotes) 
Further considerations 
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• Manuscript has been 'spell-checked' and 'grammar-checked' 
• References are in the correct format for this journal 

• All references mentioned in the Reference list are cited in the text, and vice versa  
• Permission has been obtained for use of copyrighted material from other sources (including the Web) 

For any further information please visit our customer support site at https://service.elsevier.com. 

Permissions 

To use information borrowed or adapted from another source, authors must obtain permission from  the 
copyright holder (usually the publisher). This is necessary even if you are the author of the borrowed 
material. It is essential to begin the process of obtaining permissions early; a delay may require removing 

the copyrighted material from the article. Give the source of a borrowed table  
in a footnote to the table; give the source of a borrowed figure in the legend of the figure. The    source 
must also appear in the list of references. Use exact wording required by the copyright holder. For more 
information about permission issues, contact permissionshelpdesk@elsevier.com or visit 

https://www.elsevier.com/about/policies/copyright/permissions. 

Permission is also required for the following images: 

•Photos of a product if the product is identified or can reasonably be identified from the photo 
•Logos 

•Screenshots that involve copyrighted third-party material, whether a reasonably identifiable user 
interface or any nonincidental material appearing in the screenshot 

AFTER ACCEPTANCE 

Proofs 

One set of page proofs (as PDF files) will be sent by e-mail to the corresponding author (if we do not have 
an e-mail address then paper proofs will be sent by post) or a link will be provided in the e-   mail so that 

authors can download the files themselves. To ensure a fast publication process of the article, we kindly 
ask authors to provide us with their proof corrections within two days. Elsevier now provides authors with 

PDF proofs which can be annotated; for this you will need to download the free 

Adobe Reader, version 9 (or higher). Instructions on how to annotate PDF files will accompany the 

proofs (also given online). The exact system requirements are given at the Adobe site.  
If you do not wish to use the PDF annotations function, you may list the corrections (including replies  to the 
Query Form) and return them to Elsevier in an e-mail. Please list your corrections quoting line number. If, 

for any reason, this is not possible, then mark the corrections and any other comments (including replies to 
the Query Form) on a printout of your proof and scan the pages and return via e- mail. Please use this proof 
only for checking the typesetting, editing, completeness and correctness     of the text, tables and figures. 
Significant changes to the article as accepted for publication will only    be considered at this stage with 
permission from the Editor. We will do everything possible to get your article published quickly and 
accurately. It is important to ensure that all corrections are sent back  
to us in one communication: please check carefully before replying, as inclusion of any subsequent 

corrections cannot be guaranteed. Proofreading is solely your responsibility. 

Offprints 

The corresponding author will, at no cost, receive a customized Share Link providing 50 days free access 

to the final published version of the article on ScienceDirect. The Share Link can be used for sharing the 

article via any communication channel, including email and social media. For an extra charge, paper 

offprints can be ordered via the offprint order form which is sent once the article is accepted for 
publication. Both corresponding and co-authors may order offprints at any time via Elsevier's Webshop. 

AUTHOR INQUIRIES 

Visit the Elsevier Support Center to find the answers you need. Here you will find everything from 

Frequently Asked Questions to ways to get in touch.  

You can also check the status of your submitted article or find out when your accepted article will 

be published. 

© Copyright 2018 Elsevier | https://www.elsevier.com 
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