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ABSTRACT 

Objective: To identify and summarize the presence and characteristics of dental 

patient-reported outcomes (dPROs) and dental patient-reported outcome measures 

(dPROMs) within comparative observational studies published in 5 leading orthodontic 

journals. 

Methods: Electronic searching was performed to identify intervention (therapeutic or 

preventive) related comparative observational studies published in selected journals 

between 2015 and 2021. Two authors extracted the characteristics of each included 

study independently and in duplicate, and summarized the dPROs and dPROMs used 

in these studies. All dPROs were classified into 2 general types (oral health-related 

quality of life [OHRQoL] and others), while dPROMs were divided into 3 categories 

(single-item questionnaires, generic multiple-item questionnaires, and specific 

multiple-item questionnaires). In addition, dPROMs were examined if they evaluated 

the 4 dimensions of OHRQoL (Oral Function, Orofacial Pain, Orofacial Appearance, 

and Psychosocial Impact). 

Results: A total of 683 observational studies were eligible and included, of which 117 

(17.1%) used dPROs and dPROMs. Seven different dPROs (OHRQoL, patients’ 

satisfaction with treatment, preferences, concerns, compliance, duration, and 

unwanted events) and 33 different dPROMs (including 8 single-item questionnaires, 

11 generic multiple-item questionnaires, and 14 specific multiple-item questionnaires) 

were identified in these studies. OHRQoL was the most commonly used dPRO (92/117, 

78.6%), while Oral Health Impact Profile 14 (OHIP-14) was the most frequently used 

dPROM (20/92, 21.7%). In terms of study design, cross-sectional studies had the 

highest proportion of dPRO usage (62/148, 41.9%), followed by cohort studies (63/505, 

12.5%) and case-control studies (1/30, 3.3%). 

Conclusions: Only one-sixth of comparative observational studies published in 

leading orthodontic journals could reflect patients’ perspectives. Observational studies 

in orthodontics need to provide more patient-important information through the use of 

dPROs and dPROMs. 



INTRODUCTION 

Patient-reported health status has been employed by the US Food and Drug 

Administration (FDA) as an efficacy endpoint for therapy approval. Patient-reported 

outcomes (PROs) are an important component of patient-centered care, which include 

symptom status, physical function, mental health, social function, and well-being.1-3 In 

order to capture PROs, hundreds of standardized measures have been developed 

during the past three decades. Patient-reported outcome measures (PROMs) are 

functional instruments to grasp the lived experience of patients,4 which can be used to 

evaluate what matters most to patients in clinical trials and to develop tailored 

treatment in response to the patient’s preferences and needs in clinical practice.5 

Dental patient-reported outcomes (dPROs) are defined as “any report of the status of 

a patient’s oral health condition that comes directly from the patient, without 

interpretation of the patient’s response by clinicians or health professionals”, which can 

be used to measure the impact of diseases or related interventions on oral health.6,7 

Dental patient-reported outcome measures (dPROMs) were developed to measure 

dPROs by investigating the influence of oral conditions or interventions and expressing 

it numerically.8,9 

Previous empirical research has shown that clinical studies in dentistry, including those 

in orthodontics, paid little attention to patients’ perspectives, that is, technical and 

clinician-centered outcomes are over-emphasized in dental research.10,11 In 

orthodontic research, most of the outcomes were related to the morphologic changes 

of malocclusion, especially changes in cephalometric analyses, which were less 

relevant to patients’ preferences.12 For instance, Tao et al.13 found that only 24% of 

randomized controlled trials (RCTs) in orthodontics used dPROs and dPROMs to 

reflect patients’ perspectives. Outcomes regarding adverse effects, health service 

resource utilization, and oral health-related quality of life (OHRQoL) have remained 

under-represented in orthodontic trials.14 Therefore, the use of dPROs and dPROMs 

in orthodontic research can reduce the gaps in knowledge and perception between 

orthodontists and patients, yield evidence that can directly inform shared decision-

making, and thereby facilitate evidence-based dental practice.15,16 

While the highest level of evidence about healthcare interventions comes from RCTs, 

observational studies still provide extensive data support in both theoretical and 



practical dental research.17,18 According to the Oxford Center for Evidence-Based 

Medicine 2011 Levels of Evidence and the Grading of Recommendations Assessment, 

Development and Evaluation (GRADE) system,19,20 the level of evidence of 

observational studies with dramatic effect could be considered equivalent to RCTs. In 

the field of orthodontics, researchers typically executed observational studies to 

evaluate the efficacy and acceptability of orthodontic treatment whenever experimental 

designs are infeasible, unwarranted or unethical.21-23 Chen et al.24 summarized the 

characteristics of clinical studies published in orthodontic journals between 2015 and 

2017, and found that observational studies were the most common type of original 

studies, accounting for nearly 70% of the studied sample. 

 

However, to our knowledge, the current use of dPROs and dPROMs in orthodontic 

observational studies has not been investigated. Therefore, the objective of this 

methodological study was to identify and summarize the presence and characteristics 

of dPROs and dPROMs within comparative observational studies published in 5 

leading orthodontic journals between 2015 and 2021. 

 

MATERIALS AND METHODS 

Journal Selection 

We selected the top 5 Science Citation Index Expanded (SCIE) indexed orthodontic 

journals with the highest impact factors (IFs) in the 2021 Journal Citation Report 

released by Clarivate Analytics: Progress in Orthodontics (PIOR, IF = 3.247), 

European Journal of Orthodontics (EJO, 3.131), American Journal of Orthodontics and 

Dentofacial Orthopedics (AJO-DO, 2.711), Angle Orthodontist (AO, 2.684), and 

Orthodontics & Craniofacial Research (OCR, 2.563). 

 

Study selection 

As determined a priori, to ensure the comparability with our previous study 

investigating RCTs in orthodontics and facilitate interpretation,13 only comparative 

observational studies (i.e. cohort studies, case-control studies, and cross-sectional 

studies) involving clinical interventions published during 2015-2021 were included in 

this methodological study. However, these study designs were sometimes described 

using different terminology.25 For example, the terms ‘follow-up study’ and ‘longitudinal 

study’ are synonymous with ‘cohort study’, and ‘prevalence study’ is sometimes 

equivalent to ‘cross-sectional study’. Thus, in the present study, a specific search 



strategy for PubMed according to its characteristics and rules was developed (Table 

S1). 

Two authors (X.H. and Z.T.) screened the titles and abstracts of all identified records 

independently and in duplicate. The full texts of all potentially eligible studies were then 

retrieved for further selection. Possible discrepancies were resolved by discussion with 

2 expert investigators (H.H. and F.H.). 

Data extraction 

All reported outcomes of each observational study were determined in the following 

order:26-28 

1. Explicitly reported primary outcome(s) in the full text;

2. Outcome(s) used for the calculation of sample size;

3. Outcome(s) reported in the Results section of full text and in accordance with the

primary/main research objective.

Additionally, the following characteristics were extracted from each included study: title 

of article, name of journal, publication year, type of research, statistician involvement 

(determined by affiliation information), geographical origin (first author), type of 

institution, international collaboration, number of affiliations (single or multiple), as well 

as funding status (funded by industry, funded by other sources, unfunded or 

unreported). All the extracted data were imported into Microsoft Excel 2020 (Microsoft 

Corporation, Redmond, Washington) for analysis. 

Summary of dPROs and dPROMs 

All dPROs were identified from outcomes used in the included observational studies. 

The proportion of comparative observational studies with dPROs was calculated. The 

use of dPROs and dPROMs by main characteristics of observational studies (i.e. 

journal, year, geographical origin, and study design) was summarized. 

In addition, all identified dPROs were classified into 2 general types (OHRQoL and 

others), and all identified dPROMs were classified into 3 categories (single-item 

questionnaires, generic multiple-item questionnaires and specific multiple-item 

questionnaires). We also identified whether these dPROMs assessed the 4 

dimensions of OHRQoL (i.e. Oral Function, Orofacial Pain, Orofacial Appearance, and 



Psychosocial Impact). 

RESULTS 

A total of 1433 records were initially found. A total of 750 studies were excluded after 

the screening of full texts. Finally, a total of 683 comparative observational studies 

which met our eligibility criteria were included in this study (Figure 1).  

Characteristics of included comparative observational studies 

Characteristics of the included comparative observational studies are illustrated in 

Table 1. The vast majority of these observational studies were published in the AJO-

DO (31.5%), AO (29.0%), and EJO (21.1%), respectively. Approximately two-thirds of 

the studies were from Europe (43.3%) and Asia (23.0%). From 2015 to 2021, the 

number of studies published per year was relatively stable. Besides, the majority of 

these observational studies were conducted in a university setting (83.0%) and by 

multiple affiliations (83.6%). The involvement of statisticians as co-authors was seen 

in only 98 (14.3%) of the included studies. The temporal trend in international 

collaboration, journal distribution, and geographical distribution are depicted in Figure 

2, Table S2 and Table S3. 

Summary of dPROs 

Out of the 683 included comparative observational studies, 117 (17.1%) used dPROs. 

Figure 3 shows the number of included observational studies and the corresponding 

proportion with dPROs by main characteristics. 

About one-fourth of comparative observational studies published in AJO-DO used 

dPROs, which was the highest proportion among the 5 leading orthodontic journals. 

By contrast, the proportion of published papers using dPROs was relatively low in AO 

and OCR, which was around 15%. During the period from 2015 to 2021, the proportion 

of studies using dPROs fluctuated each year with a decrease of 10% during 2015-

2017, followed by an increase of 15% during 2017-2021. Among the 3 continents with 

the highest number of published studies, Asia had the highest proportion of 

comparative observational studies with dPROs. Cross-sectional studies were the type 

of observational study which had the highest proportion of dPRO usage (62/148, 

41.9 %). Cohort studies, the most common type of comparative observational study 

(505/683, 73.9%), showed a relatively low percentage of dPRO usage, namely 12.5% 

(63/505). 



 

Seven different dPROs in total were identified from the included observational studies. 

The proportion of comparative observational studies that used each of these dPROs 

is presented in Figure 4. Among 117 studies using dPROs, OHRQoL was the most 

commonly used dPRO (n = 92, 78.6%), followed by patient-reported satisfaction with 

treatment (n = 18, 15.3%), preferences (n = 6, 5.1%), concerns (n = 6, 5.1%), 

compliance (n = 5, 4.2%), duration (n = 3, 2.5%), and unwanted events (n = 1, 0.8%).  

Summary of dPROMs 

The characteristics of dPROMs used in the identified observational studies for the 

assessment of OHRQoL are depicted in Table 2. In view of the absence of reliability 

and validity, questionnaires designed for specific trial content were excluded. This 

resulted in a total of 33 different dPROMs29-53, involving 11 generic multiple-item 

questionnaires, 14 specific multiple-item questionnaires, and 8 single-item 

questionnaires. All identified generic multiple-item dPROMs assessed all 4 dimensions 

of OHRQoL, whereas only 3 (21.4%) of those 14 specific multiple-item dPROMs 

assessed all 4 dimensions. 

 

Among 92 studies measuring OHRQoL, the Oral Health Impact Profile 14 (OHIP-14) 

(n = 20, 21.7%), Child Perceptions Questionnaire for 11–14-year-olds (CPQ 11-14) (n 

= 9, 9.8%), Orthognathic Quality of Life Questionnaire (OQLQ) (n = 8, 8.7%), and 

Psychosocial Impact of Dental Aesthetics Questionnaire (PIDAQ) (n = 7, 7.6%) were 

the 4 most frequently used dPROMs. 

 

DISCUSSION 

Although observational studies usually have a lower quality of evidence than 

experimental studies, a variety of research questions cannot be investigated in RCTs 

due to different ethical and feasibility issues. Published data have demonstrated that 

observational studies account for a large proportion (80-90%) of publications in 

medical journals.54 Well-designed observational studies not only draw causal 

inferences between exposure and diseases, but are also advantageous for 

investigating long-term stability and rare adverse effects.55-58 For instance, 

observational evidence supported the inference of a causal relationship between 

smoking and lung cancer.59 In the field of orthodontics, observational studies generate 

hypotheses and are often the foundation of future research. 

 



Clinical trials with statisticians as authors tend to have higher reporting quality.60,61 

Statistician involvement was advocated in orthodontic clinical studies.62 However, the 

involvement of statisticians as co-authors was seen in only one-seventh of the included 

observational studies, which may be related to the relatively low proportion of dPRO 

usage. 

 

The results of this methodological study and our previous one13 suggested that, 

although orthodontics was regarded as one of the hot topics in OHRQoL-related 

research,63,64 the use of dPROs in both orthodontic RCTs and comparative 

observational studies was consistently below 30% from 2015 to 2021. In addition, it 

was found that among RCTs in orthodontics, dPROs did not increase significantly from 

2015 to 2021 but remained between 20% and 30%.13 Nonetheless, it was encouraging 

to discover that among observational studies in orthodontics, more recent publications 

paid greater attention to dPROs, but there was still a large room for improvement. 

 

According to the STROBE (strengthening the reporting of observational studies in 

epidemiology) statement, the 3 main types of observational studies are cohort studies, 

case-control studies, and cross-sectional studies.25 Although cohort studies accounted 

for the largest proportion of included comparative observational studies, the use of 

dPROs among them was relatively low. The possible reason may be that the majority 

of cohort studies in orthodontics were retrospective and based on routinely collected 

clinical data. In addition, numerous included observational studies drew clinically 

relevant conclusions based on analysis of cone beam computed tomography (CBCT) 

data, dental casts, and lateral cephalograms. This partially reflects that the orthodontic 

practice excessively focused on the professional opinions of orthodontists, paying 

inadequate attention to the values and preferences of patients.65-67  

 

dPROs, especially OHRQoL, are of great importance to the decision-making process 

of orthodontic treatment planning.68,69 In patient-centered dental practice, orthodontists 

should focus on the treatment goal that patients desire most. The use of dPROs can 

depict dentofacial esthetics and function from the perspective of orthodontic patients, 

thus improving their treatment satisfaction. Moreover, when dPROs are absent in 

clinical studies, information about treatment efficacy does not yield from patients’ 

perspectives and may not directly inform clinical practice, resulting in avoidable 

research waste.70  



The use of dPROMs can strengthen clinical measurements and improve the 

understanding of treatment outcome, which are often based on data from dental 

professionals.71,72 dPROMs were divided into single-item and multiple-item 

questionnaires in this study. Multiple-item questionnaires were the most widely used 

dPROMs in orthodontic comparative observational studies, accounting for 76% of all 

dPROMs. However, among RCTs in orthodontics using dPROs, two-thirds used single-

item questionnaires (e.g. pain measured with 10 mm Visual Analogue Scale).13 This 

was probably because observational studies are generally more labor- and resource-

efficient, and some of them focused on the changes of OHRQoL before and after 

treatment.73,74 Therefore, they may prefer to apply multiple-item questionnaires to 

comprehensively capture the impact of oral diseases and treatment effects on patients. 

OHIP-14 is the abbreviated 14-item OHIP with good feasibility in clinical application, 

which has been used to measure the impact of oral health problems on an individual’s 

life.75 In the present study, OHIP-14 was the most commonly used dPROM and 

OHRQoL instrument. This was probably because OHIP is one of the earliest developed 

OHRQoL instruments and has been translated into many languages with long-term 

and international influence.76 The current study summarized 33 dPROMs applied in 

the included studies and divided them into 3 categories. We found a large variety in 

the use of dPROMs among orthodontic observational studies, which is partly because 

a majority of orthodontic patients are children and adolescents. Considering the 

differences between children, adolescents, and adults in aspects such as cognition, 

social development, and reading comprehension,77,78 various questionnaires, have 

been developed to capture the dPROs of patients of different ages,79 such as CPQ 11-

1480, CPQ 8-1081, and OHIP-5 for school-aged children82. On the other hand, the large 

variety in dPROMs caused the heterogeneity of outcomes and difficulty for evidence 

synthesis. 

Furthermore, the wide range of dPROMs makes it challenging for clinicians to select 

one over another, and questionnaires with a large number of items decrease patients’ 

compliance. These are barriers to the use of dPROs for clinical and research 

purposes.83-86 OHIP-5, the shortest OHIP version with only 5 items, is a practical and 

validated assessment tool of perceived oral health for dental research and practice 

that can replace longer OHIP versions with good feasibility in all settings across all oral 



diseases.87,88 Thus, to further lessen the burden from dPROM usage and to 

standardize outcome assessment, it is recommended that future orthodontic 

observational studies use OHIP-5 to capture patients’ perspectives. 

 

To our knowledge, this methodological study is the first to focus specifically on the use 

of dPROs and dPROMs among comparative observational studies in orthodontics. 

However, a few limitations exist in our study. First, observational studies not related to 

clinical interventions were excluded in this study, such as epidemiological surveys of 

oral diseases, which may lead to a loss of some information from a broader perspective 

of all clinical research. However, this was done in order to ensure comparability with 

the results of other similar studies. Second, only comparative observational studies 

published in 5 leading orthodontic journals were included. Therefore, the results of this 

study may not be representative of all comparative observational studies in 

orthodontics. Third, the assessment of study quality was not conducted, which is 

beyond the scope of this study. Further research is required to investigate the 

relationship between study quality and dPRO usage in orthodontic studies. 

 

CONCLUSIONS 

Only about one-sixth of comparative observational studies published in leading 

orthodontic journals could reflect patients’ perspectives. OHRQoL was the most 

commonly used dPRO in these studies, while OHIP-14 was the most frequently used 

dPROM. Observational studies in orthodontics need to provide more patient-important 

information through wide and standardized use of dPROs and dPROMs. 
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Table 1. Characteristics of included observational studies (n = 683). 

EJO: European Journal of Orthodontics; AJO-DO: American Journal of Orthodontics 

and Dentofacial Orthopedics; PIOR: Progress in Orthodontics; AO: Angle Orthodontist; 

OCR: Orthodontics & Craniofacial Research. 

Characteristics Category n (%) 

Journals EJO 144 (21.1%) 

PIOR 57 (8.3%) 

AJO-DO 215 (31.5%) 

AO 198 (29.0%) 

OCR 69 (10.1%) 

Publication year 2015 126 (18.4%) 

2016 78 (11.4%) 

2017 104 (15.2%) 

2018 93 (13.6%) 

2019 92 (13.5%) 

2020 89 (13.0%) 

2021 101 (14.8%) 

Type of research Cohort study 505 (73.9%) 

Case control study 30 (4.4%) 

Cross-sectional study 148(21.7%) 

Statistician involvement No  585 (85.7%) 

Yes 98 (14.3%) 

Type of institution University 567 (83.0%) 

Private practice 57 (8.3%) 

Others 59 (8.6%) 

Geographical origin Europe 296 (43.3%) 

Asia 157 (23.0%) 

North America 121 (17.7%) 

South America 81 (11.9%) 

Africa 5 (0.7%) 

Oceania 23 (3.4%) 

Multiple affiliations No  112 (16.4%) 

Yes 571 (83.6%) 

Funding status Industry 13 (1.9%) 

Funded by other sources 194 (28.4%) 

Unfunded or unreported 476 (69.7%) 

International collaboration No  462 (67.6%) 

Yes 221 (32.4%) 

Overall - 683 (100%) 





Table 2. Characteristics of dental patient-reported outcome measures (dPROMs) used 

in the identified observational studies for assessment of oral health-related quality of 

life (OHRQoL) (n = 92). 

No. dPROM Category 
Oral 

Function 

Orofacial 

Pain 

Orofacial 

Appearance 

Psychosocial 

Impact 
n (%) 

1 
Oral Health Impact Profile 

14 [OHIP-14]29 

Generic 

multiple-

item 

√ √ √ √ 
20 

(21.7%) 

2 

Child Perceptions 

Questionnaire for 11–14-

year-olds [CPQ 11-14]30 

Generic 

multiple-

item 

√ √ √ √ 
9 

(9.8%) 

3 
Orthognathic Quality of Life 

Questionnaire [OQLQ-22]31 

Specific 

multiple-

item 

√ √ √ √ 
8 

(8.7%) 

4 

Psychosocial Impact of 

Dental Aesthetics 

Questionnaire [PIDAQ]32 

Specific 

multiple-

item 

  √ √ 
7 

(7.6%) 

5 Pain measured with VAS 
Single-

item 
 √   

7 

(7.6%) 

6 
Analgesic consumption 

measure with “yes or no” 

Single-

item 
 √   

4 

(4.3%) 

7 

Child Perceptions 

Questionnaire for 8–10-

year-olds [CPQ 8-10]33 

Generic 

multiple-

item 

√ √ √ √ 
2 

(2.2%) 

8 

Parental-Caregiver 

Perceptions Questionnaire 

[P-CPQ]34 

Generic 

multiple-

item 

√ √ √ √ 
2 

(2.2%) 

9 
Dental Impact on Daily 

Living [DIDL]35 

Generic 

multiple-

item 

√ √ √ √ 
2 

(2.2%) 

10 
Oral Impacts on Daily 

Performances [OIDP]36 

Generic 

multiple-

item 

√   √ 
2 

(2.2%) 

11 
Children’s Oral Health 

Impact Profile [COHIP]37 

Generic 

multiple-

item 

√ √ √ √ 
2 

(2.2%) 

12 

Child Oral Health Impact 

Profile Short Form-19 

[COHIP-SF 19]38 

Generic 

multiple-

item 

√ √ √ √ 
2 

(2.2%) 



13 
Food Intake Ability (FIA) 

test39 

Generic 

multiple-

item 

√    
2 

(2.2%) 

14 
Discomfort measured with 

VAS 

Single-

item 
 √   

2 

(2.2%) 

15 
Esthetics measured with 

VAS 

Single-

item 
  √  

2 

(2.2%) 

16 

Level of Exposure-Dental 

Experiences Questionnaire 

[LOE-DEQ]40 

Generic 

multiple-

item 

 √  √ 
1 

(1.1%) 

17 
Oral Aesthetic Subjective 

Impact Score [OASIS]41 

Specific 

multiple-

item 

  √ √ 
1 

(1.1%) 

18 
Malocclusion Impact 

Questionnaire [MIQ]42 

Specific 

multiple-

item 

√  √ √ 
1 

(1.1%) 

19 

Multidimensional Pain 

Inventory [MPI-

Orthodontic]43 

Specific 

multiple-

item 

 √  √ 
1 

(1.1%) 

20 
Short Dental Anxiety 

Inventory [S-DAI]44 

Generic 

multiple-

item 

   √ 
1 

(1.1%) 

21 

Nasal Obstruction and 

Septoplasty Effectiveness 

Scale [NOSE]45 

Specific 

multiple-

item 

√    
1 

(1.1%) 

22 

Quality-of-Life Adolescents 

Cleft Questionnaire 

[QoLAdoCleft]46 

Specific 

multiple-

item 

√ √ √ √ 
1 

(1.1%) 

23 
Royal College of Surgeons’ 

Questionnaire [RCS]47 

Specific 

multiple-

item 

   √ 
1 

(1.1%) 

24 
Modified Helkimo’s 

Anamnestic Index48 

Specific 

multiple-

item 

√ √   
1 

(1.1%) 

25 
Bowman’s Questionnaire 

(2013)49 

Specific 

multiple-

item 

√ √ √ √ 
1 

(1.1%) 



26 
Feldmann’s Questionnaire 

(2007)50 

Specific 

multiple-

item 

√ √ 
1 

(1.1%) 

27 
Czochrowska’s 

Questionnaire (2002)51 

Specific 

multiple-

item 

√ 
1 

(1.1%) 

28 
Bayat’s Questionnaire 

(2016)52 

Specific 

multiple-

item 

√ √ 
1 

(1.1%) 

29 
Arqub’s Questionnaire 

(2021)53 

Specific 

multiple-

item 

√ 
1 

(1.1%) 

30 
Masticatory ability 

measured with VAS 

Single-

item 
√ 

1 

(1.1%) 

31 
Oral burning measured with 

VAS 

Single-

item 
√ 

1 

(1.1%) 

32 Esthetics measured with LS 
Single-

item 
√ 

1 

(1.1%) 

33 Comfort measured with LS 
Single-

item 
√ 

1 

(1.1%) 

VAS, Visual Analogue Scale; LS, Likert Scale. 



Figure Legends 

Figure 1. The flow chart of study selection. 

Footnote: RCT: randomized controlled trial; dPROs: dental patient-reported 

outcomes; dPROMs: dental patient-reported outcome measures. 

Figure 2. Temporal trend among the included observational studies in international 

collaboration (A), journal distribution (B) and geographical distribution (C).  

Footnote: EJO, European Journal of Orthodontics; PIOR, Progress in 

Orthodontics; AJO-DO, American Journal of Orthodontics and Dentofacial Orthopedics; 

AO, Angle Orthodontist; OCR, Orthodontics & Craniofacial Research. 

Figure 3. The number of included observational studies and the corresponding 

proportion with dental patient-reported outcomes (dPROs) by journal (A), publication 

year (B), geographical origin (C), and type of research (D).  

Footnote: EJO, European Journal of Orthodontics; PIOR, Progress in 

Orthodontics; AJO-DO, American Journal of Orthodontics and Dentofacial Orthopedics; 

AO, Angle Orthodontist; OCR, Orthodontics & Craniofacial Research. 

Figure 4. Proportion of identified dental patient-reported outcomes (dPROs). 

Footnote：OHRQoL, oral health-related quality of life. 
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