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ABSTRACT 

 

Objectives: To obtain a systematic and standardized evaluation of the current evidence on 

development process, metric properties and administration issues of oral health-related 

quality of life instruments available for children and adolescents.  

Materials and Methods: A systematic search until October 2016 was conducted in 

PubMed, Embase, Lilacs, SciELO and Cochrane databases. Articles with information 

regarding the development process, metric properties, and administration issues of pediatric 

instruments measuring oral health-related quality of life were eligible for inclusion. Two 

researchers independently evaluated each instrument applying the EMPRO (Evaluating 

Measures of Patient-Reported Outcomes) tool. An overall and seven attribute-specific 

EMPRO scores were calculated (range 0–100, worst to best): measurement model, 

reliability, validity, responsiveness, interpretability, burden and alternative forms.  

Results: We identified 18 instruments evaluated in 132 articles. From five instruments 

designed for preschoolers, Early Childhood Oral Health Impact Scale (ECOHIS) obtained 

the highest overall EMPRO score (82.2). Of 9 identified for schoolchildren and 

adolescents, the best rated instrument was Child Perceptions Questionnaire 11-14 (82.1). 

Among the four instruments developed for any age, Family Impact Scale (FIS) obtained the 

highest scores (80.3).  

Conclusion: The evidence supports the use of ECOHIS for preschoolers, while the age is a 

key factor when choosing among the four recommended instruments for schoolchildren and 

adolescents. Instruments for specific conditions, symptoms or treatments need further 

research on metric properties. 

Clinical Relevance: Our results facilitate decision-making on the correct oral health-

related quality of life instrument selection for any certain study purpose and population 

during the childhood and adolescence life cycle. 
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INTRODUCTION 

 

Oral diseases are highly prevalent worldwide despite the improvement in oral health 

indices initiated in the last decades of the XX century [1-4]. It is well known that their 

consequences on children are serious and can affect their quality of life [5-10]. Patient-

reported outcomes, together with clinical indicators, can jointly provide a more 

comprehensive assessment of the patient's oral health [11]. The oral health-related quality 

of life has been defined as a multidimensional concept which includes a subjective 

evaluation of the individual’s oral health, functional well-being, expectations and 

satisfaction with care, and sense of self [11].  

As the increase in the development of patient-reported outcomes is a general 

phenomenon, several attempts have been made to systemize evaluation criteria. One of the 

first approximations was performed by the Medical Outcome Trust, which published an 

exhaustive series of recommendations regarding the ideal attributes of patient-reported 

outcomes [12]. Nowadays, the most established tools are the Evaluating Measures of 

Patient-Reported Outcomes (EMPRO) [13], based on the Medical Outcome Trust proposal 

[12], and the Consensus-based Standards for the selection of health status Measurement 

Instruments (COSMIN) [14]. While the latter was originally developed as a checklist for 

evaluating the methodological quality of each study focused on measurement properties, 

the EMPRO was designed to carry out an overall assessment of each instrument by taking 

into account both the methodology applied and the results obtained, based on all the 

available evidence. The EMPRO is a valid and reliable tool that has proven its usefulness in 

comparing the performance of generic [13], and disease-specific patient-reported outcomes 

[15-19].  

In the last decade, a large number of oral health-related quality of life questionnaires 

have been developed for children and adolescents. Unfortunately, information about their 

development process, metric properties and administration issues is disperse. To the best of 

our knowledge, only one systematic review has been published and it was centered on the 

three instruments currently most used for children, [20] the Child Perceptions 

Questionnaire, the Child Oral Impacts on Daily Performances and the Child Oral Health 

Impact Profile. Therefore, an extended systematic review of all the available instruments to 
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assess oral health-related quality of life during childhood and adolescence is necessary in 

order to know the characteristics, pros and cons of each one, and to facilitate selection 

according to clinical or research requirements.  

Accordingly, the research question to answer is: To what extent is each instrument 

metrically robust and suitable to assess children’s and adolescents’ oral health-related 

quality of life? The aim of our study was to obtain a systematic and standardized evaluation 

of the current evidence on the development process, metric properties and administration 

issues of the oral health-related quality of life instruments available for population aged 0-

18 years, by applying the EMPRO tool. 
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METHODS 

Protocol 

We used Preferred Reporting Items for Systematic Reviews and Meta-analysis 

(PRISMA) guidelines for the reporting of this systematic review [21].  

 

Eligibility Criteria 

 Articles presenting information on the development process, the psychometric 

properties and the administration of oral health-related quality of life instruments in 

children and adolescents were eligible for inclusion. Articles written in English, Spanish, 

Portuguese, French, German and Italian were eligible, including both studies of original 

instruments as well as those of other country versions. Studies were excluded if they had 

used generic instruments to measure oral health, or applied oral health-related quality of life 

tools developed for the adult population in studies with children. Articles describing 

protocols, conference summaries, and case studies, as well as letters to the editor, were also 

excluded.  

 

Information Sources and Search  

A systematic search until October 2016 was conducted, initial dates depending on 

database: from 1966 in Medline, 1974 in Embase, 1982 in Lilacs, 1998 in SciELO and 

2008 in Cochrane Library. It was complemented by a manual review of the references of 

the included articles and in two online databases of patient-reported outcome instruments:  

Patient-Reported Outcomes and Quality of Life Instruments Database 

(https://eprovide.mapi-trust.org), and BiblioPRO (www.bibliopro.org). The details of the 

search strategy used in Medline are listed in supplementary data (Online Resource 1). 

 

Study Selection 

 Titles, abstracts, and full-text articles were selected independently by two 

investigators (CZ and either PM or GE) to verify their eligibility. In cases of discrepancy, 

the decision was made by a third reviewer (YP).  

 

 

https://eprovide.mapi-trust.org/
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Data collection process  

 Each oral health-related quality of life instrument was evaluated independently by 

two reviewers, which is the minimum recommended when assessing information that 

involves subjective interpretation [22]. Concordance between pairs of reviewers was 

examined by calculating the one-way random effects intraclass correlation coefficient 

(ICC) for absolute agreement. In case of evaluation discrepancies, they were first resolved 

through consensus and then, if necessary, by a third reviewer. Experts were identified and 

invited because of their knowledge and experience in patient-reported outcomes 

measurement: fourteen belonged to the team that developed the EMPRO, and eighteen 

were researchers who participated in a training course focused on how to support selection 

of the most adequate patient-reported outcome through a standardized assessment of metric 

properties and issues related to its administration with the EMPRO system. 

Evaluating Measures of Patient-Reported Outcomes (EMPRO) 

 The EMPRO tool is composed of 39 items divided into 8 attributes: “conceptual and 

measurement model” (concepts and population intended to assess); “reliability” (to what 

degree an instrument is free from random error); “validity” (to what degree an instrument 

measures what it intends); “responsiveness” (ability to detect change over time); 

“interpretability” (assignment of meanings to instrument scores); “burden” (time, effort and 

other demands for administration and response); “alternative modes of administration” (i.e., 

self- or interviewer-administered, telephone or computer-assisted interview); and “cross-

cultural and linguistic adaptations” (equivalence across translated versions) [13]. The last 

attribute was not completed because it was beyond the scope of this study.  

 All EMPRO attributes and items are accompanied by a short description, to 

facilitate understanding and to guarantee a standardized application during the evaluation 

process. Agreement with each item can be answered on a four-point Likert scale, from 4 

(strongly agree) to 1 (strongly disagree), and there is also a “no information” option. Five 

items allow a “not applicable” reply. Items for which the response option was “no 

information” were assigned a score of 1 (lowest possible score). 

Statistical analysis 

 Attribute-specific scores and an overall score were calculated for each instrument. 

The mean of the applicable items was calculated for each attribute when at least 50% of 
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them were rated. Mean responses were linearly transformed into a range from 0 (worst 

possible score) to 100 (best possible score). Separate subscores for the “reliability” and 

“burden” attributes were calculated, as they are composed of two components each: 

“internal consistency” and “reproducibility” for reliability, as well as “respondent” and 

“administrative” for burden. For reliability, as the two components represent different 

approaches to examine one same attribute, the highest subscore was chosen. For burden, 

however, as the two components assess different aspects of the same attribute, the final 

score was calculated as their mean. 

In addition, an overall score was computed by calculating the mean of the five 

metric-related attributes: “conceptual and measurement model,” “reliability,” “validity,” 

“responsiveness to change” and “interpretability.” The overall score was only calculated 

when at least three of these five attributes had a score. 

 EMPRO scores were considered reasonably acceptable if they reached at least 50 

points (half of the 100 maximum theoretical points). This threshold was chosen based on 

the global recommendations made by the reviewers in the first two EMPRO studies 

[15,13].  

Oral health-related quality of life instruments were examined separately according 

to the target population: preschoolers (<6 years old), schoolchildren and adolescents (6-18 

years old) and the whole childhood and adolescence life cycle (0-18 years old). 
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RESULTS 

Results of the search  

 The search identified 3,832 references (Fig. 1). After excluding 577 duplicates and 

reviewing titles and abstracts, 146 articles were read in full text. Subsequently, 25 were 

excluded, 21 because they included only adult samples and 4 due to their lack of metric 

property information. Eleven articles were identified by hand search and online patient-

reported outcomes databases. Thus, a total of 132 full text articles were considered at the 

EMPRO evaluation of 18 instruments (see list of references in Online Resource 2). The 

number of articles found per instrument ranged from 1 to 54, with some articles providing 

information on more than one instrument. The intraclass correlation coefficient for the 

overall EMPRO score between pairs of reviewers was 0.84 indicating a high agreement 

before consensus process. 

--- Fig. 1, about here --- 

Characteristics of instruments 

 Table 1 shows in alphabetic order the 5 instruments applicable to preschoolers, 

which were published between 2002 and 2014. All were designed for oral diseases in 

general, proxy-administration, and developed in English-speaking countries, except for the 

Dental Discomfort Questionnaire (DDQ) symptom-specific scale, focused on discomfort 

and/or pain, and the Oral Health‑related Early Childhood Quality Of Life (OH-ECOQOL) 

developed in India. Only two, the Michigan Oral Health-Related Quality of Life scale 

(Michigan-OHRQoL) and the Scale of Oral Health Outcomes for 5-year-old children 

(SOHO-5), also have a version for child self-administration.  

---Table 1, about here --- 

 For schoolchildren and adolescents, 9 instruments were identified (Table 2): 4 were 

generic, 2 condition-specific (for hypodontia and malocclusion), 1 symptom-specific for 

pain, 1 treatment-specific for fixed appliances, and 1 econometric. They were developed 

between 1998 and 2016, in English, and to be self-administered, with the exception of the 

Child-Oral Impact on Daily Performance Index (Child-OIDP), developed in Thai to be 

interviewer-administered.  

---Table 2 about here --- 
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 Four instruments designed for children and adolescents of any age (0-18 years) were 

published after 2002 (Table 3). They were all designed in English, adapted to different 

cultures and administered through a parent or caregiver, although Pediatric Quality of Life 

Inventory™ Oral Health Scale™ (PedsQL-OHTM) and Pediatric Oral health-related Quality 

of Life (POQL) had also a self-administered version for specific children’s ages. 

 It is important to clarify that four of the above-mentioned instruments form part of 

the Child Oral Health Quality of Life, which considers not only the children’s perception 

measured with Child Perceptions Questionnaires (CPQ8-10 or CPQ11-14), but also that of 

the parents with the Parental-Caregiver Perceptions Questionnaire (P-CPQ), and the impact 

of the child’s oral problems on the family with the Family Impact Scale (FIS). Each one of 

these four instruments has been evaluated separately within their target population group.  

 

--- Table 3, about here--- 

Results of the EMPRO ratings 

 The instrument with the highest overall score in preschoolers (Fig. 2) was the Early 

Childhood Oral Health Impact Scale (ECOHIS) with 82.2 points, in schoolchildren it (Fig. 

3) was the CPQ11-14 with 82.1, and for children and adolescents of any age (Fig. 4) the 

FIS with 80.3 points. Detailed EMPRO results for any specific criteria and attributes are 

presented in supplementary material (Online Resource 3).  

 

--- Fig. 2, 3, and 4 about here--- 

 

 All the questionnaires were scored over 50 in the conceptual model attribute, except 

for the Michigan-OHRQoL (Fig. 2), Oral Health-Related Quality of Life for patients with 

Hypodontia (OHRQoL-Hypodontia), Impact of Fixed Appliances Questionnaire (IFAQ) 

and Dental Freetime Trade-Off Scale (DFTO) (Fig. 3). Reliability scores ranged from 16.7 

to 66.7 with eight instruments below 50. Regarding validity, the SOHO-5 (Fig. 2) and the 

Child Dental Pain Questionnaire (Child-DPQ) (Fig. 3) did not reach this threshold, while 

insufficient information was found for the IFAQ and DFTO (Fig. 3) to calculate this score. 

Only in half the instruments was it possible to calculate an EMPRO responsiveness score, 

as the information was insufficient in the other nine. Interpretability scores were high for 
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ECOHIS (66.7 in Fig. 2), CPQ11-14 (88.9 in Fig. 3), FIS and POQL (77.8 and 66.7 in Fig. 

4), below 50 for eight instruments, and it was not possible to calculate them for six 

instruments.  

 The interview-administration version of the CPQ11-14 and CPQ8-10, as well as 

versions for telephone interview-administration of CPQ11-14 and self-administration of 

Child-OIDP, obtained 83 points in the EMPRO evaluation of the ‘Alternative forms of 

administration’ (Online Resource 4) because most metric properties were evaluated and 

scores were similar to those from the original administration versions. Similarly, short 

forms derived from Child Oral Health Impact Profile (Child-OHIP with 19 items), CPQ11-

14 (with 16 and 8 items), FIS (with 8 items) and P-CPQ (with 16 items) were well rated, 

with scores over 80. The DDQ, with 8 items, is the only short form which has not yet 

demonstrated suitable metric properties nor enough comparability with the original 

instrument scores.  

  



 11 

DISCUSSION 

 This review provides exhaustive information about the oral health-related quality of 

life instruments designed for preschoolers, schoolchildren, adolescents, and for the whole 

childhood and adolescence cycle, in order to facilitate an informed decision about the 

optimum instrument for a specific study according to metric properties and purpose of 

application. The most highly rated ones, according to the EMPRO tool’s standard criteria, 

were the ECOHIS in preschoolers and the CPQ11-14 in schoolchildren. The FIS was 

shown to be an excellent instrument to measure the impact of oral health on the family. 

Results obtained by Child-OIDP and Child-OHIP in schoolchildren, as well as POQL and 

P-CPQ for any age, also make them recommendable. The SOHO-5 in preschoolers and 

CPQ8-10 in schoolchildren scored just above the threshold, indicating reasonably 

acceptable results, while instruments specific for malocclusion and hypodontia are only 

slightly below this.  

 In preschoolers, the five identified questionnaires showed generally an adequate 

process in their development and were valid; however, only the ECOHIS presented good 

reliability, responsiveness, and interpretability. SOHO-5, despite its high responsiveness 

(100 points), would need more research on reliability and interpretability.  Furthermore, 

ECOHIS is the only questionnaire that has been culturally adapted to 14 languages or 

countries (allowing international studies), and has a section assessing the impact of oral 

problems on the family, making it the most complete instrument. Although ECOHIS and 

SOHO-5 were originally developed to assess the impact of dental caries, they have both 

been widely used to evaluate several oral pathologies [5,23] and are currently considered 

generic oral health-related quality of life instruments.  

 Among the nine instruments developed for schoolchildren and adolescents, the CPQ 

11-14, Child-OIDP, and Child OHIP scored the highest in the overall EMPRO assessment, 

and also obtained good results for conceptual model, reliability, validity and 

responsiveness. Furthermore, the CPQ11-14 presented a high EMPRO score for 

interpretability (88.9), and has been validated for a number of dental and oro-facial 

pathologies, such as caries [24], enamel defects [25], dental fluorosis [26], malocclusion 

[27,28] and craniofacial disorders [29,30]. Although the CPQ11-14 is long (37 items), its 

short versions (8 and 16 items) allow to minimize administration burden and facilitate its 
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applicability. Unexpectedly, the CPQ 11-14 and the CPQ 8-10, developed by the same 

research group using the same strategy for each age stratum, presented substantially 

different EMPRO overall scores (82.1 vs 55.2). However, the worse results obtained by 

CPQ8-10 are mostly explained by the lack of studies on its interpretability, which penalizes 

substantially the overall EMPRO score since it is 1 of the 5 components. Finally, the two 

condition-specific instruments designed for malocclusion and hypodontia were well rated 

for conceptual model, reliability, and validity, but needed further research for 

responsiveness and interpretability 

 In children and adolescents of any age, the FIS, P-CPQ and POQL were those with 

the best EMPRO evaluation. However, it is important to remember that FIS measures the 

impact on the family, P-CPQ measures the impact on the child from the parent’s 

perspective, and POQL has been validated only for dental caries. FIS and P-CPQ were 

developed for children between 6 and 14 years old, but their psychometric properties have 

been evaluated on children from 3 years of age onwards. Both instruments have derived 

short versions (8 and 16 items respectively) validated for several conditions, such as caries 

[31,32], oro-facial conditions [33,34], dental fluorosis [31] or orthodontic treatment 

[33,34], and have been adapted in 5 languages.  

 Our results are consistent with those reported by the previous systematic review 

[20] of Child-OIDP, Child-OHIP and P-CPQ showing acceptable evidence on validity. 

However, our EMPRO results in reliability, responsiveness and interpretability are more 

favorable for these instruments. These differences could be explained by the larger number 

of studies analyzed in our review than in theirs [20]: 54 studies vs 7 for CPQ11-14, 17 vs 2 

for CPQ8-10, 21 vs 2 for Child-OIDP, and 16 vs 4 for Child OHIP. Furthermore, EMPRO 

uses several criteria covering different aspects of methods and the quality of the results for 

each evaluated attribute (from 3 criteria in responsiveness or interpretability to 7 in 

measurement model) [13]. The previous review, instead, synthesized the evaluation of each 

attribute’s quality in a single criterion [14]. 

Age is a key issue in the assessment of patient-reported outcomes in children: it 

determines the direct or proxy sources of information, but also the way they experience oral 

health-related quality of life [35], which generates the need to develop instruments for each 

age strata. Only the PedsQL-OH has specific age versions [36] allowing to measure with 
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the same instruments the whole childhood and adolescence cycle without missing age-

specific information. Proxy reporting is the standard in preschoolers [35] due to their 

difficulties in fully comprehending and/or communicating their perceptions. In this sense, 

the self-reported versions of the SOHO-5, and Michigan-OHRQoL are especially valuable, 

providing the children’s own perspective in preschoolers [37]. A SOHO-5 study [38] 

obtained similar oral health-related quality of life results from parents and their children. 

Children usually start abstract thinking and compare their physical features and personality 

traits with their peers at the age of six, which allows self-reporting from this age on [39]. In 

general, evidence shows that parents underestimate the impact of children’s oral problems, 

since they have a different perspective and limited knowledge, particularly related to social 

and emotional well-being [40]. Oral health-related quality of life domains directly 

observable by parents, such as physical complaints and functionality, concur better with 

children’s perceptions [41,42]. In this sense, it is noteworthy that self-reporting was chosen 

for all instruments identified for schoolchildren and adolescents in our review.  

In general, specific instruments scored worse than generic instruments according to 

the EMPRO evaluation. Then again, their potential advantages for certain study purposes or 

populations makes them worthy of further comment. Condition-specific instruments for 

malocclusion and hypodontia, symptom-specific for pain (DDQ and Child-DPQ), and 

treatment-specific for fixed appliances (IFAQ) have in common not reporting any 

information on responsiveness and presenting poor results on interpretability. This is 

important for longitudinal studies and clinical trials, where responsiveness and 

reproducibility are key attributes, as it cannot be assumed that a measure shown to be 

reliable and valid in cross-sectional studies will necessarily be sensitive to changes over 

time in a clinical intervention. Therefore, if responsiveness is not demonstrated prior to its 

application, it is not sure whether this change is real or generated by measurement error 

[43,44]. On the other hand, developing strategies to facilitate the interpretation of scores 

(such as estimating the minimal important difference by using anchor-based or distribution-

based strategies) may help to extend the use of these instruments. Finally, it is also 

noteworthy that the Dental Freetime Trade-Off (DFTO) scale is the only econometric 

instrument identified in our search, designed as a preference-based health index [45]. 

However, its poor results in our metric quality evaluation indicate the need of future 
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research, mainly to confirm validity, reliability and responsiveness of the utilities for 

economic evaluation of oral health interventions. 

 The main strengths of this study are that the information regarding development 

process, metric properties, and administrative issues of oral health-related quality of life 

instruments in children and adolescents was obtained in a systematic review of the 

literature and was evaluated by experts using a standardized tool. The EMPRO combines 

two fundamental aspects: well-described and established criteria for the assessment of 

attributes, taking into account the quality of the methodology as well as the results 

obtained; and scores that allow for a direct comparison of attributes and overall 

performance among the evaluated instruments.    

 Our findings should be interpreted taking into account some limitations that deserve 

to be addressed. Firstly, we may have failed to identify all oral health-related quality of life 

instruments or relevant articles. However, to minimize this, we applied a sensitive search 

strategy, an additional hand search of references along with two online databases of patient-

reported outcomes, and a double independent review process. Secondly, the EMPRO 

evaluation is based on the quantity and quality of published evidence on each instrument. A 

lack of information for a few EMPRO items or attributes penalizes the EMPRO scores, 

because the scoring algorithm counts any missing information as the worst possible rating. 

Nevertheless, to minimize such penalization, the EMPRO score was not calculated if 

information on half or more items/attributes was missing. For example, IFAQ and DFTO 

reported information only for conceptual model and reliability; therefore their overall 

EMPRO score was not calculated. This should be interpreted as the need to produce such 

information before an evidence-based decision can be made. Thirdly, EMPRO ratings may 

be biased by evaluators. It is important to notice that, to avoid this bias, each item of the 

EMPRO tool includes a comprehensive description which facilitates rating standardization; 

and we carried out a double independent evaluation followed by a consensus, as in the 

majority of previous EMPRO studies [46,16,17,47].  Fourthly, selecting the cut-off point of 

50 as the threshold to consider the EMPRO scores acceptable for any purpose and setting is 

questionable. This threshold was obtained with data from the first two EMPRO studies 

[13,15]: the area under the Receiver Operating Characteristic (ROC) curve evaluating the 

agreement between EMPRO attribute scores and the reviewers’ global recommendations 
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was of 0.87 (data not shown but available upon request). Therefore, this cut-off point 

should be used only as a guide to identify potential gaps. Fifthly, studies on the metric 

properties of the original instrument and the country versions derived from it were 

considered in our EMPRO evaluation. These studies contribute with information and 

provide valuable data about the generalization of the instruments’ psychometric data. 

Finally, although clinical trials can provide indirect evidence on some metric properties 

such as validity, sensitivity to change or interpretability, none were included in our study, 

because they were not specifically designed for the assessment of metric properties nor 

included this as a secondary objective.  

 

CONCLUSIONS 

 This is the first study to provide a systematic and reliable expert-based evaluation of 

all available oral health-related quality of life instruments in preschoolers, schoolchildren 

and adolescents. Our results support the selection for preschoolers of the Early Childhood 

Oral Health Impact Scale (ECOHIS), or the Scale of Oral Health Outcomes for 5-year-old 

(SOHO-5) in the case of preferring the children reporting themselves. When evaluating 

schoolchildren and adolescents, the age of the target population is a key factor in choosing 

among the following recommended instruments: CPQ11-14, Child OIDP (11-15 years), 

Child-OHIP (8-15 years), or CPQ8-10. The administration of Child Perceptions 

Questionnaires (CPQ11-14 or CPQ8-10) together with Parental-Caregiver Perceptions 

Questionnaire (PCPQ) and Family Impact Scale (FIS) can provide a complete evaluation of 

the patient's oral health-related quality of life, by measuring both the parents' and children’s 

perceptions and also the impact on the family. The Pediatric Oral Health-Related Quality of 

Life (POQL) is also recommended for ages 2-16 years, both with proxy and self-

completion. However, the instruments designed to assess a specific condition, symptom or 

treatment, as well as the only questionnaire developed for economic evaluation, need 

further research on their metric properties before taking advantage of their specificity. Our 

results may facilitate the decision-making process regarding the correct instrument 

selection and its use for each study purpose.  
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Table 1: Summarized characteristics of instruments designed for preschoolers, in 
alphabetical order. 
 

 

 

 

 

 

 

 

 

Instrument Purpose of 
Development 

(Age) 

Administration 
mode 

Dimensions 
(No. of items) 

Response 
options 

Scores 
(range) 

Original  
& adapted 
languages 

1.Dental Discomfort 
Questionnaire (DDQ) 
[48] 

Dental 
Discomfort/ 
Dental Pain 
(2-5 years) 

Proxy-
administered 

Occurrence of 
toothache (3) 
Behavior associated 
discomfort (12) 

1st part: 4-point 
Likert scale 
2nd part: 3-
point Likert 
scale 

Global score  
(0-24) 
 

English  
Netherland 
Portuguese 

2.Early Childhood 
Oral Health Impact 
Scale (ECOHIS)  
[49] 

Oral diseases  
(0-5 years) 

Proxy-
administered 

Symptom (1) 
Function (4) 
Psychology(2) 
Social (2) 
Parental distress (2) 
Family function (2) 

5-point Likert 
scale 
 
 

Global score  
(0-52) 
Scores by 
dimension 
 

English 
Chinese  
Spanish  
Portuguese 
(Portugal, 
Luanda)  
French  
Persian  
Arabic 
Turkish  
Lithuanian  
Kiswahili  
Kannada  
Malayalam  
Malay 

3.Michigan Oral 
Health-Related 
Quality of Life  
(Michigan-OHRQoL) 
[50] 

Oral diseases  
(1-5 years) 

Self-
administered 
 
Proxy-
administered 

Unidimensional 
Child version (9) 
Parent version (10) 
 

Child version: 
yes/no 
 
Parent version:  
5-point Likert 
scale 

No 
information 
 

English 

4.Oral Health‑related 
Early Childhood 
Quality of Life  
(OH-ECQOL) 
[51] 

Oral diseases  
(2-5 years) 

Proxy-
administered  
 

Unidimensional  
- Child Impact (12) 
- Family Impact (4) 

3-point Likert 
scale 

Global score  
(16-48) 
 

Hindi 

5.Scale of Oral Health 
Outcomes for 5-year-
old children  
(SOHO-5)  
[52] 

Oral diseases  
 (5 years) 

Self-
administered  
 
Proxy-
administered 

Unidimensional (7) Child version: 
3-point Likert 
scale  
 
Parental 
version 5-point 
Likert scale  

Global Score  
(Child 
version 0-14) 
 
(Parental 
version 0-28) 

English  
Portuguese 
(Brazil)  
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Table 2: Summarized characteristics of instruments designed for schoolchildren and 
adolescents, in alphabetical order. 

  

*Child-OIDP is in 10 languages: Thai, English, Kannada, Spanish, Portuguese, Kiswahili, Arabic, French, Malay, and 
Hindi 
**CPQ11-14 is in 12 languages: English, Spanish, Portuguese, German, Arabic, Malay, Thai, Italian, Cambodian, 
Danish, Korean, and Telugu. 

Instrument Purpose of 
Development 

(Age) 

Administration 
mode 

Dimensions 
(No. of items) 

Response 
options 

Scores 
(range) 

Original  
& adapted 
languages 

1. Child dental pain 
questionnaire  
(Child-DPQ) 
[53] 

Dental pain 
(8-9 years) 

Self-
administered 

Prevalence (2) 
Severity (2) 
Impact (2) 

Different 
types of 
responses 

Global score 
(0- 15) 

English 
 

2.Child Oral Health 
Impact Profile  
(Child-OHIP) 
[54] 

Oral diseases  
(8-15 years) 

Self-
administered 
 

Oral health (10) 
Functional (6) 
Social-emotional  
Well-being (8) 
School 
environment (6) 
Self-images (4) 

5-point 
Likert scale 
 
 

Global Score 
(34-170)  
 
 

English  
Persian  
Dutch  
Chinese  
German  
Korean  
French 

3.Child-Oral Impact on 
Daily Performance Index 
(Child-OIDP) 
[55] 

Oral diseases 
(11-15 years) 

Self-
administered 
 
Interviewer-
administered 

Physical (4) 
Psychological 
Social (4) 

3-point 
Likert scale 

Global Score 
(0-100) 

10* 

4.Child Perceptions 
Questionnaire 8-10  
(CPQ8-10) 
[56] 

Oral diseases 
(8-10 years) 

Self-
administered 
 
Interview  
administered  

Oral symptoms (5) 
Functional 
limitations (5) 
Emotional well-
being (5) 
Social well-being 
(10) 

5-point 
Likert scale 
 

Global Score 
(1-55) 

English  
Spanish  
Portuguese 
Bosnian  
Cambodian 
Danish  
Korean  
Japanese 

5.Child Perceptions 
Questionnaire 11-14 
(CPQ11-14) 
[29] 

Oral diseases 
(11-14 years) 

Self-
administered 
 
Interview 
administered  
 
Telephone 
interview   

Oral symptoms (6) 
Functional 
limitations (9) 
Emotional well-
being (9) 
Social well-
being(13)  

5-point 
Likert scale 
 

Global Score 
(1-80) 

12** 

6.Dental Freetime Trade-
Off scale (DFTO) 
[45] 

Utility 
(14-19 years) 

Self-
administered  
 

Unidimensional (5) Different 
types of 
responses 

Global score  
(minutes) 

English 

7.Impact of Fixed 
Appliances 
Questionnaire (IFAQ) 
[57] 

Fixed 
orthodontic 
appliances 
(10-18 years) 

Self-
administered 

No information 5-point 
Likert scale 
 

Global score  
(0-34) 

English 

8.Malocclusion Impact 
Questionnaire (MIQ) 
[58] 

Malocclusion 
(10-16 years) 

Self-
administered  
 

Appearance of 
teeth 
Effect on social 
interactions 
Oral health and 
function 
Global (28) 

3-point 
Likert scale 
 

Global score  
(0-64) 

English 

9.Oral Health Related 
Quality of Life for 
patients with Hypodontia 
(OHRQoL Hypodontia) 
[59] 

Hypodontia- 
Anodontia 
(11-18 years) 

Self-
administered 

No information No 
information 

No 
information 

English 
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Table 3: Summarized characteristics of instruments designed for the whole childhood 
and adolescence cycle 
 

Instrument Purpose of 
Development 

(Age) 

Administration 
mode 

Dimensions 
(No. of items) 

Response 
options 

Scores 
(range) 

Original  
& adapted 
languages 

1.Family Impact Scale 
(FIS) 
[34] 

Family impact 
Oral disease 
(2-14 years) 

Proxy-
administered 

Parental/family 
activity (5) 
Parental emotions 
(4) 
Family conflict (4) 

5-point 
Likert scale 
 

Global score  
(0-33) 

English 
Portuguese 
Chinese 
Telugu 

2.Parental-Caregiver 
Perceptions 
Questionnaire (P-CPQ) 
[33] 

Oral diseases 
(2-14 years )  
 

Proxy-
administered 

Oral symptoms (6) 
Functional 
limitations (8) 
Emotional well-
being (7) 
Social well-
being(10) 

5-point 
Likert scale 
 

Global score  
(0-124) 

English 
Spanish 
Portuguese 
Chinese 
Telugu 

3.Pediatric Quality of 
Life Inventory™ Oral 
Health Scale™ 
(PedsQL™ Oral Health 
Scale™) 
[36] 

Oral diseases  
(2-18 years) 
 

Self-
administered 
 
Proxy-
administered 

Unidimensional (5) 5-point 
Likert scale 

Global score  
(0-100) 

English 
Portuguese 
(Brazil) 
Persian 

4.Pediatric Oral Health-
Related Quality of Life 
(POQL) 
[60] 

Oral diseases  
(2-16 years) 
 

Self-
administered 
 
Proxy-
administered 

Physical 
functioning 
Role functioning 
Emotional impact 
Social impact  
Global (10) 

4 and 5-
point Likert 
scale 

Global score  
(0-100) 

English 
Spanish 
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FIGURE LEGENDS 
 

Fig. 1. Flowchart of the systematic literature review, instruments identified.  [Total number 

of articles per instrument (articles evaluating cross-cultural versions in brackets)]. 

 

Fig. 2. Overall EMPRO ranking and attribute-specific scores of instruments designed for 

preschoolers (Age 0-6 years).  

Figure legend: The grey line on 50 (half of the 100 maximum theoretical points) represents 

the reasonably acceptable cut-off defined for EMPRO scores. 

Abbreviations: Dental Discomfort Questionnaire (DDQ), Early Childhood Oral Health 

Impact Scale (ECOHIS), Michigan oral health-related QoL scale (Michigan-OHRQoL), 

Oral Health‑related Early Childhood Quality of Life tool (OH-ECQOL), and Scale of Oral 

Health Outcomes for 5-year-old children (SOHO-5). 

 

Fig. 3. Overall EMPRO ranking and attribute-specific scores of instruments designed for 

schoolchildren and adolescents (Age 7-18 years). 

Figure legend: The grey line on 50 (half of the 100 maximum theoretical points) represents 

the reasonably acceptable cut-off defined for EMPRO scores. 

Abbreviations: Child Dental Pain Questionnaire (Child-DPQ), Child Oral Health Impact 

Profile (Child-OHIP), Child-Oral Impact on Daily Performance Index (Child-OIDP), Child 

Perceptions Questionnaire 8-10 (CPQ8-10), Child Perceptions Questionnaire 11-14 

(CPQ11-14), Dental Freetime Trade-Off Scale (DFTO), Impact of Fixed Appliances 

Questionnaire (IFAQ), Malocclusion Impact Questionnaire (MIQ), and Oral Health-Related 

Quality of Life for patients with Hypodontia (OHRQoL Hypodontia). 

 

Fig. 4. Overall EMPRO ranking and attribute-specific scores of instruments designed for 

children and adolescents (Age 0-18 years) 

Figure legend: The grey line on 50 (half of the 100 maximum theoretical points) represents 

the reasonably acceptable cut-off defined for EMPRO scores. 

Abbreviations: Family Impact Scale (FIS), Parental-Caregiver Perceptions Questionnaire 

(P-CPQ), Pediatric Oral Health-Related Quality of Life (POQL), and Pediatric Quality of 

Life Inventory™ Oral Health Scale™ (PedsQL-OH™).  











Supplement 1: Search strategy on MEDLINE 
  

(((((((((((((((((((((Validation Studies[pt]) OR Psychometrics[mh]) OR Questionnaires[mh]) 

OR feasibility[tiab]) OR instrument[tiab]) OR instruments[tiab]) OR item*[tiab]) OR 

index[ti]) OR measure[tiab]) OR measures[tiab]) OR questionnaire*[ti]) OR scale[ti]) OR 

scales[ti]) OR reliability[tiab]) OR validation[tiab]) OR validity[tiab]) OR "Cross-Cultural 

Comparison"[Mesh])) AND (((((((((“Quality of Life”[MeSH]) OR Quality of life[tiab]) OR 

HRQoL[tiab]) OR QoL[tiab]) OR QALY[tiab]) OR utility[tiab]) OR disability[tiab]) OR 

"Disability Evaluation"[Mesh]) OR "Quality-Adjusted Life Years"[Mesh]))) AND 

(((((((((((((((“Oral Health”[MeSH]) OR “Dental Caries”[MeSH]) OR oral[tiab]) OR 

caries[tiab]) OR orofacial[tiab]) OR dental[tiab]) OR periodontal[tiab]) OR gingivitis[tiab]) 

OR maxillofacial[tiab]) OR temporomandibular[tiab]) OR tooth[tiab]) OR teeth[tiab]) OR 

"Periodontal Diseases"[Mesh]) OR "Tooth"[Mesh]) OR "Maxillofacial Injuries"[Mesh])) 

AND (((((((((((“Child”[MeSH]) OR “Infant”[MeSH]) OR “Adolescent”[MeSH]) OR 

“Pediatrics”[MeSH]) OR “Pediatric Dentistry”[MeSH]) OR pediatric*[tiab]) OR 

paediatric*[tiab]) OR infant*[tiab]) OR child*[tiab]) OR teen*[tiab]) OR adolescent*[tiab]) 



Supplement 2: Bibliographic reference lists for each instrument included in the 
standardized evaluation using the EMPRO tool. 

 

PRESCHOOLER (AGE 0-5) 

Dental Discomfort Questionnaire (DDQ) 

1. Daher A, Versloot J, Costa LR (2014) The cross-cultural process of adapting 
observational tools for pediatric pain assessment: the case of the Dental Discomfort 
Questionnaire. BMC Res Notes 7:897. 

2. Daher A, Versloot J, Leles CR, Costa LR (2014). Screening preschool children with 
toothache: validation of the Brazilian version of the Dental Discomfort 
Questionnaire. Health Qual. Life Outcomes 12:30. 

3. Versloot J, Hall-Scullin E, Veerkamp JSJ, Freeman R (2008) Dental discomfort 
questionnaire: its use with children with a learning disability. Spec Care Dent 
28:140–144. 

4. Versloot J, Veerkamp J, Hoogstraten J (2006) Dental Discomfort Questionnaire: 
assessment of dental discomfort and/or pain in very young children Community 
Dent Oral Epidemiol 34:47–52. 

5. Versloot J, Veerkamp JS, Hoogstraten J (2004) Dental Discomfort Questionnaire: 
predicting toothache in preverbal children. Eur J Paediatr Dent 5:170–173. 

6. Versloot J, Veerkamp JSJ, Hoogstraten J (2005) Dental discomfort questionnaire 
for young children before and after treatment. Acta Odontol Scand 63:367–70. 

7. Versloot J, Veerkamp JSJ, Hoogstraten J (2006) Dental Discomfort Questionnaire 
for young children following full mouth rehabilitation under general anaesthesia: a 
follow-up report. Eur Arch Paediatr Dent. 7:126–9. 

 

Early Childhood Oral Health Impact Scale (ECOHIS) 

1. Abanto J, Paiva SM, Sheiham A, Tsakos G, Mendes FM, Cordeschi T, Vidigal EA, 
Bönecker M (2016) Changes in preschool children’s OHRQoL after treatment of 
dental caries: responsiveness of the B-ECOHIS. Int J Paediatr Dent 26:259–265. 

2. Arrow P (2016). Responsiveness and sensitivity of the Early Childhood Oral Health 
Impact Scale to primary dental care for early childhood caries. Community Dent 
Oral Epidemiol 44:1–10. 

3. Arrow P, Klobas E (2015) Evaluation of the Early Childhood Oral Health Impact 
Scale in an Australian preschool child population. Aust Dent J 60:375–381. 

4. Bhat SG, Sivaram R (2015) Psychometric properties of the Malayalam version of 
ECOHIS. J Indian Soc Pedod Prev Dent 33:234–238. 

5. Bordoni N, Ciaravino O, Zambrano O, Villena R, Beltran-Aguilar E, Squassi A 
(2012) Early Childhood Oral Health Impact Scale (ECOHIS). Translation and 
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Supplement 3: Rating of each EMPRO items and attribute for OHRQoL  
Preschoolers (Age 0-5) 
 

  
  

 ATTRIBUTES ECOHIS SOHO OH-ECQOL DDQ Michigan-OH 
 CONCEPT AND MEASUREMENT 

MODEL 100.0 52.4 76.2 76.2 38.1 
1 concept of measurement stated ++++ ++++ ++++ ++++ +++ 

2 obtaining and combining items 
described ++++ +++ ++++ +++ ++ 

3 rationality for dimensionality and 
scales ++++ ++ - ++ ++ 

4 involvement of target population ++++ ++++ ++++ ++++ ++ 

5 scale variability described and 
adequate ++++ + +++ ++ + 

6 level of measurement described ++++ ++ ++++ ++++ +++ 
7 procedures for deriving scores ++++ ++ +++ ++++ ++ 
 RELIABILITY - total score 66.7 33.3 41.7 41.7 25.0 
 Reliability: internal consistency 66.7 33.3 41.7 41.7 25.0 
8 data collection methods described +++ ++ +++ +++ +++ 
9 Cronbach's alpha adequate ++++ +++ ++ +++ ++ 
10 IRT estimates provided - - - - - 
11 testing in different populations ++++ n.a. +++ ++ - 
 Reliability: reproducibility 58.3 16.7 41.7   
12 data collection methods described +++ ++ ++ - - 
13 test-retest and time interval adequate ++++ ++ ++ - - 
14 reproducibility coefficients adequate +++ - ++++ - - 
15 IRT estimates provided - - - - - 
 VALIDITY 100.0 46.7 93.3 55.6 55.6 
16 content validity adequate ++++ +++ ++++ - ++ 
17 construct/criterion validity adequate ++++ +++ +++ - ++ 
18 sample composition described ++++ ++ ++++ +++ +++ 
19 prior hypothesis stated ++++ +++ ++++ ++++ +++ 
20 rational for criterion validity n.a. n.a. n.a. ++++ ++++ 
21 tested in different populations ++++ - ++++ +++ ++ 
 RESPONSIVENESS 77.8 100.0    
22 Adequacy of methods ++++ ++++ - - - 

23 description of estimated magnitude of 
change +++ ++++ - - - 

24 comparison of stable and unstable 
groups +++ ++++ - - - 

 INTERPRETABILITY 66.7 33.3 0.0 11.1 33.3 
25 rational of external criteria +++ ++ + ++ ++ 
26 description of interpretation strategies +++ +++ - + ++ 
27 how data should be reported stated +++ + + - ++ 
 OVERALL SCORE 82.2 53.1 42.2 36.9 30.4 
 BURDEN      
 Burden: respondent 44.4 44.4 0.0 33.3 44.4 
28 skills and time needed - +++ - - ++ 
29 impact on respondents +++ +++ + ++ ++ 
30 not suitable circumstances +++ + + +++ +++ 
 Burden: administrative 100.0 50.0 16.7 100.0 33.3 
31 resources required ++++ ++ - ++++ - 
32 time required n.a. n.a. n.a. n.a. n.a. 
33 training and expertise needed n.a. n.a. n.a. n.a. n.a. 
34 burden of score calculation ++++ +++ ++ ++++ +++ 
Explanation: ++++ 4 (strongly agree); +++ 3; ++ 2; + 1 (strongly disagree); - no information; n.a. not applicable. The higher the 
agreement the better the rating. 



Schoolchildren and Adolescents (Age 6-18) 

 
 
  

 ATTRIBUTES CPQ
11-14 

Child-
OIDP 

Child-
OHIP 

CPQ
8-10 

MIQ OHRQOL 
Hypodontia 

Child-
DPQ 

IFAQ DFTO 

 CONCEPT AND MEASUREMENT 
MODEL 90.5 85.7 85.7 71.4 85.7 47.6 76.2 47.6 38.1 

1 concept of measurement stated ++++ ++++ ++++ ++++ ++++ +++ ++++ +++ ++++ 

2 obtaining and combining items 
described ++++ +++ ++++ +++ ++++ +++ ++ +++ - 

3 rationality for dimensionality and 
scales +++ +++ ++++ +++ ++++ ++++ ++++ +++ +++ 

4 involvement of target population ++++ ++++ ++++ ++++ +++ ++++ +++ ++++ - 

5 scale variability described and 
adequate ++++ +++ ++++ +++ +++ + ++ + ++ 

6 level of measurement described +++ ++++ - +++ ++++ + ++++ ++ - 
7 procedures for deriving scores ++++ ++++ ++++ ++ +++ + ++++ + +++ 
 RELIABILITY - total score 66.7 66.7 50.0 44.4 66.7 66.7 44.4 33.3 16.7 
 Reliability: internal consistency 58.3 16.7 50.0 44.4 66.7 41.7 44.4 33.3  
8 data collection methods described +++ ++ ++++ +++ ++++ ++ ++ ++ - 
9 Cronbach's alpha adequate +++ ++ ++ +++ ++++ +++ ++++ +++ - 
10 IRT estimates provided - - - - +++ - - - - 
11 testing in different populations ++++ - +++ - - +++ n.a. n.a. - 
 Reliability: reproducibility 66.7 66.7 50.0 41.7 58.3 66.7 25.0 8.3 16.7 
12 data collection methods described +++ +++ +++ +++ +++ +++ ++ + ++ 
13 test-retest and time interval adequate ++++ ++++ ++++ +++ ++++ +++ +++ ++ ++ 
14 reproducibility coefficients adequate ++++ ++++ ++ ++ +++ +++ n.a. - + 
15 IRT estimates provided - - - - - +++ - - - 
 VALIDITY 86.7 66.7 72.2 60.0 53.3 61.1 22.2   
16 content validity adequate ++++ +++ +++ +++ ++++ +++ + ++ - 
17 construct/criterion validity adequate +++ +++ +++ +++ ++++ +++ ++ - - 
18 sample composition described ++++ +++ ++++ ++ ++ +++ ++ - - 
19 prior hypothesis stated +++ +++ +++ +++ ++ +++ + - - 
20 rational for criterion validity n.a. n.a. +++ n.a. n.a. +++ + n.a. - 
21 tested in different populations ++++ +++ +++ +++ - ++ +++ - - 
 RESPONSIVENESS 77,8 88,9 77,8 100      
22 Adequacy of methods +++ ++++ +++ ++++ - - - - - 

23 description of estimated magnitude of 
change ++++ +++ ++++ ++++ - - - - - 

24 comparison of stable and unstable 
groups +++ ++++ +++ ++++ - - - - - 

 INTERPRETABILITY 88.9 33.3 22.2  33.3 33.3 22.2   
25 rational of external criteria ++++ +++ ++ - ++ ++ ++ - - 
26 description of interpretation strategies +++ - ++ - - ++ + - - 
27 how data should be reported stated ++++ ++ + - +++ ++ ++ - ++ 
 OVERALL SCORE 82.1 68.3 61.6 55.2 47.8 41.8 33.0   
 BURDEN          
 Burden: respondent 66.7 77.8 22.2 22.2 77.8 33.3 55.6 11.1 33.3 
28 skills and time needed ++ +++ + + ++++ - +++ ++ ++ 
29 impact on respondents ++++ +++ + + +++ +++ +++ + +++ 
30 not suitable circumstances +++ ++++ +++ +++ +++ ++ ++ + + 
 Burden: administrative 50.0 91,7 33.3 50.0 83.3  100.0 0.0  
31 resources required - ++++ - +++ ++++ - ++++ - - 
32 time required n.a. ++++ n.a. n.a. n.a. n.a. n.a. n.a. n.a. 
33 training and expertise needed n.a. +++ n.a. n.a. n.a. n.a. n.a. n.a. n.a. 
34 burden of score calculation ++++ ++++ +++ ++ +++ - ++++ + - 
Explanation: ++++ 4 (strongly agree); +++ 3; ++ 2; + 1 (strongly disagree); - no information; n.a. not applicable. The higher the agreement 
the better the rating. 



Children and Adolescents (Age 0-18) 
 
 

 
 

 ATTRIBUTES FIS POQL P-CPQ PedsQl-OH 
 CONCEPT AND MEASUREMENT 

MODEL 85.7 95.2 66.7 90.5 
1 concept of measurement stated +++ ++++ ++++ ++++ 

2 obtaining and combining items 
described ++++ ++++ +++ ++++ 

3 rationality for dimensionality and 
scales ++++ ++++ + ++++ 

4 involvement of target population ++++ ++++ +++ ++++ 

5 scale variability described and 
adequate ++++ +++ ++++ ++++ 

6 level of measurement described +++ ++++ +++ ++ 
7 procedures for deriving scores +++ ++++ +++ ++++ 
 RELIABILITY - total score 55.6 50.0 66.7 58.3 
 Reliability: internal consistency 55.6 50.0 58.3 41.7 
8 data collection methods described ++++ +++ +++ ++++ 
9 Cronbach's alpha adequate +++ +++ ++++ +++ 
10 IRT estimates provided - - - - 
11 testing in different populations n.a. +++ +++ - 
 Reliability: reproducibility 50.0 41.7 66.7 58.3 
12 data collection methods described ++++ +++ +++ ++++ 
13 test-retest and time interval adequate ++++ +++ ++++ +++ 
14 reproducibility coefficients adequate - ++ ++++ +++ 
15 IRT estimates provided - - - - 
 VALIDITY 93.3 66.7 86.7 80.0 
16 content validity adequate ++++ +++ ++++ ++++ 
17 construct/criterion validity adequate ++++ +++ ++++ ++++ 
18 sample composition described ++++ +++ ++++ ++++ 
19 prior hypothesis stated ++++ +++ ++++ ++++ 
20 rational for criterion validity n.a. n.a. n.a. n.a. 
21 tested in different populations +++ +++ ++ - 
 RESPONSIVENESS 88.9 66.7 77.8  
22 Adequacy of methods +++ +++ +++ - 

23 description of estimated magnitude of 
change ++++ +++ ++++ - 

24 comparison of stable and unstable 
groups ++++ +++ +++ - 

 INTERPRETABILITY 77.8 66.7   
25 rational of external criteria +++ ++++ ++ - 
26 description of interpretation strategies +++ - - - 
27 how data should be reported stated ++++ ++++ - - 
 OVERALL SCORE 80.3 69.0 59.6 45.8 
 BURDEN     
 Burden: respondent  44.4 22.2 55.6 
28 skills and time needed - ++ - +++ 
29 impact on respondents +++ ++ ++ +++ 
30 not suitable circumstances - +++ ++ ++ 
 Burden: administrative 100.0 100.0  100.0 
31 resources required ++++ ++++ - ++++ 
32 time required n.a. n.a. n.a. n.a. 
33 training and expertise needed n.a. n.a. n.a. n.a. 
34 burden of score calculation ++++ ++++ - ++++ 
Explanation: ++++ 4 (strongly agree); +++ 3; ++ 2; + 1 (strongly disagree); - no information; n.a. not 
applicable. The higher the agreement the better the rating. 



Supplement 4: EMPRO rating* and score of ‘Alternative forms of administration’ 
Attribute. 
 

 Administration Forms Short Forms 
Child-OIDP 
Self-
administered 

CPQ8-10 
Interview 

CPQ11-14 
Interview 

CPQ11-14 
Telephone 

DDQ-8 Child-
OHIP  
19 items  

CPQ11-14 
8 items 
 
CPQ11-14 
16 item  

FIS      
8 items 

P-CPQ  
16 items 

Metrics 
characteristics 
of alternative 
forms 

+++ +++ +++ +++ ++ +++ +++ ++++ ++++ 

Comparability 
of alternative 
forms 

++++ ++++ ++++ ++++ ++ ++++ ++++ ++++ ++++ 

SCORE 83.3 83.3 83.3 83.3 33.3 83.3 83.3 100 100 
*++++ 4 (strongly agree); +++ 3; ++ 2; + 1 (strongly disagree); - no information; The higher the agreement the better the rating. 

 
 


