









CHAPTER 1
Introduction










1.1	Cleft lip and/or palate (CL/P)

Cleft lip and/or palate (CL/P) is a common congenital craniofacial condition, occurring in 7.94 cases per 10,000 live births annually.1 The prevalence of CL/P varies by ethnicity, socioeconomic status (SES), and geographic location.1-3 Between 2002 and 2006, Japan (19.05), Mexico (13.69), and Norway (12.73) were ranked as having the highest overall prevalence of CL/P, while South Africa (3.13), Spain (3.79), and Cuba (3.81) had the lowest.1 

Clefting may occur on 1 side (unilaterally) or both sides (bilaterally) of the lip, palate, or alveolus.4 The extent of palatal involvement may be mild, only involving the soft palate (soft tissue at the back of the mouth), or may be more severe and extend to the roof of the mouth (hard palate) and alveolus.4-6

CL/P occurs as a result of genetic or environmental factors.7 Environmental factors such as maternal smoking may increase the risk of a child being born with CL/P,8 along with maternal alcohol consumption,9 pre-gestational or gestational diabetes,10 and maternal age11 greater than 40 years. 

A diagnosis of CL/P may also be accompanied by other congenital anomalies or syndromes.7 Non-syndromic CL/P occurs in 70% of cases.12-13 The most common syndromes associated with CL/P include van der Woude syndrome, Pierre Robin sequence, velocardiofacial syndrome, median facial dysplasia, popliteal pterygium syndrome, Stickler syndrome, Hardikar syndrome, Treacher-Collins syndrome, siderius X-linked mental retardation, Loeys–Dietz syndrome, and Malpuech facial clefting.14-16 In addition to their cleft, patients may also be burdened by developmental delay, autism, or other malformation.17 Neurological abnormalities have also been associated with CL/P,18 as well as major depressive disorders, anxiety, and poorer emotional functioning.19-23 

1.1.1	Impact of CL/P

A literary search of primary and secondary studies reporting findings of the impact of CL/P on appearance, health-related quality of life (HRQOL), and functionality identified a recent narrative review by Stock and Feragen (2016).18 The authors of this narrative review synthesize the current literature relating psychological adjustment to CL/P according to the following 5 domains: developmental trajectory, behavior, emotional wellbeing, social experiences, and satisfaction with appearance and treatment.18  The subsequent paragraphs in this section summarize some of the findings from this narrative review,18 as well as findings from more recent studies investigating body image24 and oral health-related quality of life (OHRQOL).25

CL/P may negatively impact ones’ appearance and HRQOL, and may also impose functional limitations in terms of speech, hearing, and dentition.24,26 While reconstructive surgical procedures can restore facial function, residual asymmetries or scarring may hinder the successful restructuring of ones’ facial appearance.24 Persistent facial disfigurements often leads to undesirable judgments by others.24 As a result, the psychosocial development and well-being of a patient with CL/P may be impacted depending on the severity of their condition, the duration of treatment, and their ability to cope and remain resilient to the unwarranted behaviors of others.27-28 Low levels of satisfaction with facial appearance have been reported in patients with CL/P compared to controls or a reference group,21-22, 29-33 with the most frequently reported areas of dissatisfaction being the nose, upper lip, facial profile, and teeth.20-22,31-32,35-39 In a study by Crerand et al. (2017), the authors compared body image dimensions among youth with and without craniofacial conditions.24 Findings revealed that adolescents with a craniofacial condition (74% CL/P) were significantly more likely to report concerns about their facial features including their nose, lips, and mouth, compared to adolescents without a craniofacial condition.24 Not surprisingly, patients with CL/P reported significantly higher satisfaction with facial features not associated with their CL/P.35,40-41

Stigma or unsolicited interest from others including staring, comments and questioning was reported in several studies.28,42,43-46 Patients with CL/P in 4 studies reported that they feared negative evaluations by others, and that they often felt anxious, self-conscious, or that they would withdraw from social relationships.35,46-48 Feeling socially isolated was reported among patients with CL/P when compared to their healthy peers in 1 study,49 but not in another study.50 Additional studies have shown that children with CL/P are also less socially motivated,51 less socially competent, and have poorer overall social functioning when compared to their peers without CL/P.20,50,52-55 However, these findings were contradicted in 7 studies, which found little or no influence of CL/P on social competence and functioning.34-35,40,56-59

Having a CL/P may also affect self-esteem. Several studies investigating self-esteem in patients with CL/P have found that patients with CL/P score higher than their comparison groups on self-esteem,41,60-62 while 3 studies found that patients with CL/P struggled with their self-image42 and self-confidence,63 or had lower self-esteem23,64-65 in relation to their comparison groups. 

Various functional impairments have been reported in patients with CL/P including low speech intelligibility, problems with resonance, difficulties with nasal breathing, poor oral health, hearing difficulties, otitis media with effusion, problems with eating and drinking and reduced overall wellbeing.29,31-32,34,40,60,48,66-72 Patients with CL/P have reported being embarrassed or frustrated with being misunderstood because of their speech in social situations,35,43,73 and being hyper-nasal has been associated with lower likelihood of making friends and fitting in with friends, as well as greater likelihood of being teased.74 Frequencies of teasing in patients with CL/P have been reported between 20% to 75%.21-22,28,31,36,63,75-77 Teasing has mainly been associated with an individual’s appearance or speech,19,21-22,31,36,43,76 and frequently occurred at school31,76 or within the workplace.46,76 

Romantic relationships play an important role in adolescent development, health, and overall satisfaction with life.78-79 Young people with a visible difference struggle to initiate a romantic relationship as a result of their appearance and self-perceived romantic appeal. A recent study by Feragen et al (2016) investigated associations between experiences of romantic relationships, self-perceptions of romantic appeal, global self-worth, and emotional adjustment in 661 young people with CL/P aged 16 years.80 Findings from this study reveal that patients with CL/P had significantly fewer romantic relationships at the time of assessment compared to an age-matched reference group, and significantly more patients with CL/P had never had a romantic relationship.80 Interestingly, although the number of patient in a relationship was significantly lower, patient reports of emotional well-being and global self-worth were greater among those with CL/P compared to the reference group, which may indicate that their lack of romantic experiences may be attributed to personal choice, rather than considered a consequence of their condition.80-81 

In a study by Broder et al. (2017) investigating the effects of surgery for CL/P on OHRQOL using the Child Oral Health Impact Profile (COHIP), findings revealed that youth receiving a recommendation for surgery at baseline had significantly lower self-reported OHRQOL, as well as lower functional well-being, emotional well-being, and self-esteem scores than youth who did not receive a surgical recommendation at baseline.25 However, youth who had received surgery during the course of the study, showed significant post-surgical improvement over time in their functional well-being, emotional well-being, self-esteem, and overall COHIP scores.25 

Lastly, according to 3 studies investigating academic outcomes of children with CL/P, lower educational achievement and greater difficulty academically have been reported in patients with CL/P compared to their peers.66,82-83 Particularly, individuals with CL/P were more likely to be enrolled in special educational services73,82,84-85 or to repeat a grade,76 although other studies have found no significant differences in educational achievement between patients with and without CL/P.64,51,86 With respect to employment, some studies have suggested stigma within the workplace,59,76,87 while in other studies patients felt that their clefts did not influence their employment achievements.78-79 

1.1.2	CL/P treatment and access to care	

The course of treatment for CL/P is intensive and multifaceted. Treatment may be initiated as early as the prenatal period and extend through to young adulthood. Patients with CL/P can undergo numerous procedures, with the goal of improving the form or function of their appearance, dentition, hearing, or speech.88 To achieve the best functional and aesthetic results, treatment of CL/P typically involves a multidisciplinary team including, but not limited to a pediatrician; geneticist; dentist; orthodontist; audiologist; specialist nurse; plastic surgeon; nutritionist; speech therapist; social worker; psychologist; and an ear, nose, and throat specialist.89 The involvement of a multidisciplinary team to manage these patients is necessary to provide appropriate consultation, diagnosis, treatment planning, and interventions. 

Treatment protocols for the management of CL/P vary substantially both within and between developed and developing countries.90-93 In the Eurocleft study,36,91,94-96 findings revealed that among 201 participating centers, 194 different protocols were being used to treat unilateral clefts alone. Similarly, the Americleft study compared outcomes of cleft treatment protocols in 169 children aged 6 to 12 years from 5 centers across the United States of America (USA). In a series of papers92,97-100 evaluating outcomes of cleft treatment protocols in the context of dental arch relationship,97 craniofacial morphology,98 and nasolabial appearance,99 significant variation in outcomes were noted across centers. Lastly, the Scandcleft study compared outcomes of surgical techniques for closing complete unilateral clefts of the lip and palate among 448 patients from 10 cleft care centers in Denmark, Finland, Norway, Sweden, and the UK.101-111 Findings in 1 paper from a series revealed variation in treatment protocols, particularly in the timing of palatal closure.103

Studies have shown that vulnerable populations with CL/P, such as individuals with low socioeconomic status (SES), those without health insurance, and those who belonged to ethnic minority groups, had limited access to CL/P care.26,112-113 Each year, thousands of patients with CL/P from low-income and middle-income countries are left with life-long functional and visible malformations. Scarce resources and poor access to treatment for CL/P in low-income and middle-income countries are widely due to the poor organization of services, inequality of care, and treatment uncertainties.89,114 Because of the scarce resources and poor access to care, patients with CL/P often present for treatment at a later age, resulting in poorer outcomes. Furthermore, the majority of surgical treatments are provided by not for profit medical missions that sparingly visit these countries, and only for a short-term basis.115

In developed countries, a diagnosis of CL/P is more frequently detected prenatally via ultrasound.116 Prenatal management often involves discussions and treatment planning with the family, while postnatal surgery to repair the cleft lip (CL) may begin as early as 2 to 3 months.116 Following CL repair, surgery to correct the CP is performed, usually between 6 and 12 months of age.116 Speech assessment to determine the need for future speech therapy or surgery may be performed as early as 12 to 14 months. Typically, the closure of the nasopharynx is evaluated to determine the degree of air loss through the nose, which may result in nasal speech patterns.116 A rhinoplasty may be performed between 4 and 6 years of age with the goal of correcting the abnormal position of the cartilage to prevent further nasal deformity.117-118 At approximately 6 years of age, orthodontic treatment is implemented (depending on the nature of the cleft) to prepare for alveolar bone grafting, which is generally performed at 7 to 9 years of age.116 Orthognathic (jaw) surgery is performed between 12 and 15 years of age once the midface and mandibular growths have occurred.116 Additional rhinoplasty may be performed between 14 to 18 years of age to repair other nasal defects affecting appearance or functionality.119-120 Revision surgeries may occur at any time throughout a patient’s treatment trajectory, and dental care is often initiated at an early age to ensure optimal dental health.116 

1.2	Clinical outcome assessments

Clinical outcome assessments (COAs) are defined as “assessments that may be influenced by human choices, judgment, or motivation and may support either direct or indirect evidence of treatment benefit.”121 COA tools are designed to measure how a patient feels (e.g., symptoms, mental health status), or the effects of a disease or condition on how patients function. Such tools are dependent on the implementation, interpretation, and reporting from a patient, a clinician, and/or an observer.121 There are 4 main types of COAs as follows: 
1) Patient-reported outcomes (PRO), reports that come directly from the patient about the status of their own health condition without amendment or interpretation by a clinician or anyone else; 
2) Clinician-reported outcomes (ClinRO), based on reports from trained healthcare professionals after observation of a patient’s health condition; 
3) Observer-reported outcomes (ObsRO), based on observations by someone other than a patient or a healthcare professional; and, 
4) Performance outcomes (PerfO), which measure one or more tasks performed by a patient according to instructions administered by a healthcare professional.121 
The selection of appropriate COAs for use in specific populations requires careful review of the literature in order to justify that the COA is well-defined, valid, and a reliable assessment of a specific concept of interest.122 

1.2.1	Generic versus condition-specific PRO instruments

The development and use of a PRO requires careful consideration of whether a generic or condition-specific PRO is the most appropriate approach to answer a particular research question or clinical interest. Generic PROs assess an individual’s level of physical, psychological, or social functioning.157 Generic PROs also enable comparisons across different patient groups who differ in terms of their personal characteristics, as well as their underlying condition.123-124 These comparisons provide a means to collect data that can be used to make policy decisions across a variety of diseases.125 Additionally; generic PROs may enhance the generalizability of study findings or help to interpret results in a wider context. However, a limitation of generic PROs is in their ability to address important aspects of outcomes that are affected by particular diseases or conditions, and they may not be sensitive enough to detect clinically important changes in outcomes as a result of treatment or passage of time.69,125-126 Consequently, generic PROs may not be appropriate for addressing specific research questions. 

Three types of PRO instruments that concentrate on a specific aspect of health include disease/ condition-specific, site-specific, and dimension-specific.124 Disease/condition-specific outcome assessments are developed for use with patients who have a specific disease or condition.124 Disease/condition-specific PROs enable more comprehensive assessments of outcome domains that are specific to a disease or condition, and are more sensitive in regard to detecting the effects of treatment on outcomes, as well as changes in outcomes over time.68,123,124 An important limitation of specific PROs is that they do not allow for comparisons between different diagnostic groups, and therefore their findings are less generalizable.124

1.2.2	Developing PRO instruments

Results from an international consensus meeting of the World Health Organization (WHO) on craniofacial anomalies in 2000 and 2001 called for the development of outcome instruments capable of capturing issues that “… matter to ordinary people rather than sophisticated surrogate measures that may have little relevance in everyday life”.89 In 2009, Mossey et al. re-stated the WHO statement by urging the formation of a collaborative group to develop and standardize outcome instruments in CL/P, with a focus on psychological, quality-of-life, and economic outcomes.127 Evaluating patient satisfaction with their treatment outcomes in CL/P may offer valuable information to healthcare providers and other stakeholders.128

Reports from the Scientific Advisory Committee of the Medical Outcomes Trust,129 the US Food and Drug Administration,130 and the COSMIN international consensus on measurement properties of health instruments131-133 describe best practice methods for the development of scientifically sound and clinically meaningful PRO instruments. PRO instrument development requires the design of a conceptual framework as well as the generation of items for the scales. This early phase is interactive and iterative, and can be accomplished via a review of the literature, qualitative patient interviews, and expert feedback.124 Once a conceptual framework is developed, the qualitative data collected is used to develop an item pool, which in turn is used to form a preliminary set of scales. Scales are refined with the target population, in an approach that is formally referred to as cognitive interviews.134 Specifically, patients are asked to examine the scales to identify ambiguities in wording of the items, instructions, and response options, and to confirm the appropriateness of the instruments content.134 In the next phase of development, a field test of the instrument is conducted in a large sample of the target population. Analysis is used to identify the set of items that represent the best indicators of outcomes for each scale. Decisions are based on the performance of items against a set of psychometric criteria. Once the instrument’s content is finalized, further research to examine the scales measurement performance is warranted (e.g., test-retest reliability, construct validity, ability to measure clinical change).

1.2.3	Psychometric methods 

Psychometric methods are used for the development and evaluation of instruments.135 The goal of psychometric analysis is to determine the extent to which the conceptualization of a variable is represented by the items on a scale. Different psychometric methods have been developed and include the following: traditional psychometric methods, which are based on Classical Test Theory (CTT); and modern psychometric methods such as Item Response Theory (IRT) and Rasch measurement. 

CTT describes how “errors of measurement can influence the scores achieved on rating scales” and is the most commonly used psychometric method.135 CTT assumes a linear relationship between observed scores, true scores, and error scores.136 CTT has several limitations as follows: (1) true scores and error scores are theoretical values that cannot be determined, therefore the assumptions underpinning CTT cannot be tested;137 (2) scores are constructed as ordered counts, and do not permit interval-level measurement;135 (3) the performance of a scale is dependent on the sample, and an individual’s score on a specific health trait is dependent on the scale as well as the sample within which they are being measured;135 (4) missing data is imputed ie., replaced by person-specific mean scores of items’ responses;135 (5) the standard error of measurement (SEM) remains a constant value regardless of an individual’s location on the continuum, and is computed from the reliability and standard deviation (SD) of scores within the sample; and (6) traditional psychometric methods do not ‘scale’ items i.e., items are not assigned values that locate them along a measurement continuum, therefore they cannot map variables on which people can be measured, nor can individuals be located along a continuum.135 

Item Response Theory (IRT) and Rasch measurement are modern psychometric methods that have been developed to address the limitations of CTT.135 These limitations are addressed by providing mathematical models. These mathematical models are used to explain relationships between variables, by enabling the verification of the extent to which the data satisfies the theory, future predictions, and allowing for analysis of the deviations between observed scores and predictions.135 Therefore, the goal of the mathematical model is to “relate the probability of a response to an item to an individual’s location on the continuum measured by the items and to some characteristics of the items.”135 Furthermore, modern psychometric methods address relationships between an individual’s unobservable true score and their observed score, with a focus on addressing relationships between an individual’s true score on a construct being measured by the scale i.e., an individual’s location on an interval-level continuum.135 Lastly, new psychometric methods enable the assessment of the probability of responding to a response category of an item so that an individual’s true interval-level location directs their response to an item.135 

1.2.4	Statistical tests for the development of PRO instruments

In order for a PRO instrument to be informative, similar results should be obtained if the health status of an individual completing the instrument multiple times remains unchanged.138 To measure change over time, a PRO instrument must also be able to detect clinically important changes.138 To determine the appropriateness of a PRO instrument, assessment of the following 3 measurement properties are essential prior to its use: reliability, validity, and responsiveness (Figure 1). 

The concept of reliability refers to the interactions between the instrument, the population completing the instrument, and the context in which the instrument is being used.167 As a measurement property, reliability is defined as "the proportion of the total variance in the measurements which is because of ‘true’ differences among patients.”139 Cronbach’s coefficient alpha is the most widely used estimate of reliability140 as it determines the error associated with the scores of inter-correlation between items,141 or internal consistency. Internal consistency can be assessed by looking at correlations between scores on items within a scale that measure the same concepts.132 

Measurement error refers to “the systematic and random error of a patient’s score” and can be assessed using the SEM to compute 95% confidence-intervals around individual people’s scores.132,141 Other important aspects of reliability include test-retest reliability, which refers to the ability of an instrument to generate similar results when administered to the same participant on separate occasions,142 and inter-rater and intra-rater reliability, which is the degree of agreement among single (inter) or multiple (intra) raters.132




Figure 1. Measurement properties of a PRO instrument
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Note: Figures 1 was adapted from Mokkink LB, Terwee CB, Patrick DL, Alonso J, Stratford PW, Knol DL, Bouter LM, de Vet HCW. The COSMIN checklist for assessing the methodological quality of studies on measurement properties of health status measurement instruments: an international Delphi study. Qual Life Res 2010;19:539–549164

The concept of validity contains the following 3 measurement properties: content validity, construct validity, and criterion validity.132 Validity refers to the extent to which an instrument measures the construct(s) it claims to measure.135 A PRO instrument may be developed to fulfill various purposes i.e., to describe, to discriminate, to predict, or to evaluate change within a sample.139 

Criterion validity refers to how effective an instrument is related to an outcome, while content validity addresses the question of whether or not the instrument adequately measures what it purports to measure.142 To assess criterion validity, responses on the instrument being developed are benchmarked against an existing gold standard instrument, that measures similar constructs to the new instrument, and are reported as concurrent and predictive validity.143-145 Content validity is assessed by performing a series of cognitive interviews with the target population to determine the appropriateness of the instruments content.143-145 Lastly, construct validity refers to the extent to which the new instrument coincides with existing ideas or hypotheses in relation to the constructs being measured by the instrument.143-145

Finally, the appraisal of a PRO instrument requires careful consideration of the instrument responsiveness. Responsiveness refers to “the ability of a PRO instrument to detect change over time, which can be assessed by administering the instrument to the same participants on multiple occasions.”132,138 



1.2.5	How PRO instruments can be used to improve health outcomes and healthcare 

Clinicians, researchers, and policymakers are increasingly using PRO instruments to guide and audit clinical practice and research.146-147 Routine use of PROs to measure health services and health outcomes adds an important perspective to other COA instruments. As PRO data can inform clinicians, managers, and policymakers of patient-specific health concerns, which may in-turn change the care delivered to and received by patients.146-147 The use of PRO instruments may also allow for effective tracking of treatment outcomes for patients, thus supporting clinical decision-making and facilitating quality improvement.146-147 In addition, the availability of a PRO instruments in multiple languages may enable comparisons of outcomes for patients who vary by language and culture. Clinically meaningful and scientifically sound PRO instruments can be implemented into national and international initiatives that aim to benchmark outcomes, support quality improvement efforts, and inform allocation of resources. Lastly, PROs can be used in the industry during randomized controlled trials or other research initiatives to inform the decision to approve or effectiveness of new treatments or medical devices. 

1.3	Measuring outcomes in CL/P

To assess outcomes of treatment in patients with CL/P, clinical outcome assessments (COAs) such as observer-reported (ObsRO) or clinician-reported outcomes (ClinRO) have traditionally been used.91-93 Since the goal of CL/P treatment is to improve a patients physical, psychological, and social health, the use of objective COA instruments, such as ClinROs and ObsROs, are not appropriate on their own to evaluate the patients perspective.36,91-96 Measuring the patients perspective of their own health outcomes requires the use of PRO instruments. PROs were initially developed for use in clinical research to measure treatment effectiveness. More recently, PROs have been implemented into clinical practice to monitor and improve care delivered to patients, as well as in health policy and management. Patients are now being considered as important sources of experiential knowledge on health and healthcare issues relevant for improving quality of care.148–151 PROs are important for the assessment of treatment effectiveness,152-153 and can be used to inform quality improvement and treatment decisions. To appropriately measure outcomes through the use of PRO instruments, the PRO should be developed according to rigorous guidelines. In order to appropriately capture the patients perspective, it is essential that patients are involved in the PROs development,151,154-157 as only patients can determine which health outcomes are relevant to them157–159 or whether the questionnaire captures these outcomes in a comprehensive and understandable manner.160-161,162–163

1.4	Development of the CLEFT-Q

The CLEFT-Q is an internationally developed, self-report, and condition-specific PRO instrument for patients 8 to 29 years of age that measures concepts of interest for patients with CL/P. The CLEFT-Q was developed according to rigorous guidelines for instrument development,130,160-161,164 involving 3 phases carried out iteratively and interactively. The 3 phases of instrument development are as follows: item generation, item reduction, and psychometric evaluation. Figure 2 highlights the process used to internationally, or cross-culturally develop the CLEFT-Q.

Phase I involved a systematic literature review165 to develop a preliminary conceptual framework, followed by qualitative interviews166 that were used to refine the CLEFT-Q conceptual framework and scales. For the qualitative study, 136 interviews were performed with 138 patients (including 2 sets of twins), aged 6 years or older, with CL/P. Participants were recruited from 6 countries including Canada, England, India, Kenya, the Philippines, and the United States of Ameriaca.166 Figure 3 highlights the components of the preliminary and final conceptual framework for the CLEFT-Q.








Figure 2. Process for the international, or cross-cultural development of the CLEFT-Q
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Note: Figure 2 was adapted from Wong Riff KW, Tsangaris E, Goodacre T, Forrest CR, Pusic AL, Cano SJ, Klassen AF. International multiphase mixed methods study protocol to develop a cross-cultural patient-reported outcome instrument for children and young adults with cleft lip and/or palate (CLEFT-Q). BMJ Open 2017;7(1):e015467

After the development of items, instructions, and response options, it is important to determine whether the questionnaire is comprehensible and that the content is valid for patients.160-161,162–163 Cognitive interviews enable the assessment of the comprehensibility and content validity of an instrument23,134,162 by enabling researchers to determine how items, instructions, and response options are interpreted by potential respondents and how their responses are formed.160,163 To finalize Phase I of the CLEFT-Q study, preliminary CLEFT-Q scales were further refined by returning to patients and experts in the field of CL/P, to obtain feedback on the CLEFT-Q items, instructions, and response options.161 This step was necessary to ensure content validity of the CLEFT-Q scales. Content validity in this context is defined as whether items in a scale are comprehensive and if they adequately reflect the perspective of the population of interest. Furthermore, translation and cultural adaptation was performed to valuate the transferability of the CLEFT-Q. Transferability refers to the degree to which the CLEFT-Q can be transferred to other contexts with other respondents.168-169 This process was required to facilitate the use of the CLEFT-Q during our international field-test in multiple non-English speaking countries.



Figure 3. Preliminary and final conceptual framework of the CLEFT-Q
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Note: Figure 3 was adapted from Wong Riff KW, Tsangaris E, Goodacre T, Forrest CR, Pusic AL, Cano SJ, Klassen AF. International multiphase mixed methods study protocol to develop a cross-cultural patient-reported outcome instrument for children and young adults with cleft lip and/or palate (CLEFT-Q). BMJ Open 2017;7(1):e015467

Phase II of the CLEFT-Q development involved the assessment of reliability and validity using Rasch measurement theory methods.170-171 A range of statistical and graphical tests were performed, and the evidence from these tests was considered together to make decisions about the scales forming the CLEFT-Q.135,172-173 Phase III of development will involve examining additional psychometric properties, including test-retest reliability and  responsiveness of the CLEFT-Q scales to change following cleft-specific surgeries (rhinoplasty, lip revision, jaw surgery). 

1.5	Thesis objectives

The purpose of this thesis was to complete Phase I of the CLEFT-Q development by describing the processes for evaluating the content validity and transferability of the CLEFT-Q. Once the preliminary scales were formed from the initial qualitative study166, cognitive interviews with patients were required to evaluate the content validity of the CLEFT-Q, and to ensure that patients with CL/P understood the items, instructions, and response options of the scales, and that no concepts were missing. Cognitive interviews were carried out iteratively alongside input from a multidisciplinary group of experts in the field of CL/P care. Experts were asked to review the CLEFT-Q scales to ensure that no concepts important to patients with CL/P were overlooked. 
Finally, to facilitate the inclusion of multiple non-English speaking countries in an international field test, the CLEFT-Q scales were translated into 6 languages including Arabic, Catalan, Dutch, Hindi, Swedish, and Turkish, and 3 Spanish varieties (Colombian, Chilean, and Spain) according to guidelines set forth by the International Society for Pharmacoeconomics and Outcomes Research (ISPOR).174 

Multinational studies of clinical conditions in high-income, middle-income, and low-income countries are becoming more common, and PRO instruments are increasingly being used as primary or secondary endpoints for the evaluation of patient outcomes. However, most PRO instruments have not been developed internationally from the outset, but are rather developed for a single country.175 Furthermore, few PRO instruments have been designed for use in high and low resource countries.175 Optimally, PRO instruments should be developed in a cross-cultural manner from the start of development. The CLEFT-Q thus represents a PRO instrument developed cross-culturally from the outset to evaluate outcomes that matter (appearance, health-related quality of life, and facial function) to patients with CL/P.

1.6	Thesis structure and chapter summaries

This thesis is based on a series of papers, published or submitted for publication, that describe the methods and results related to establishing the content validity and transferability of the CLEFT-Q. This introductory chapter provides background information about CL/P, and the purpose of this thesis. Subsequent chapters represent the 3 studies and describe the methods and results for establishing content validity and transferability of the CLEFT-Q.  

Chapter 2 presents findings from the first paper published in Plastic and Reconstructive Surgery Global Open. The purpose of this study was to establish content validity of the CLEFT-Q. Cognitive interviews with patients with CL/P were conducted, and expert feedback was obtained. Input was sought on all aspects of the CLEFT-Q (item wording, instructions, and response options), and to identify missing content. This study took 1 year to complete and involved patients and experts from various countries, including low-income and middle-income countries, namely, Canada, England, Ghana, India, Ireland, the Philippines, the Netherlands, New Zealand, and the USA. 

Chapters 3 and 4 present findings from the second and third papers that have been submitted for publication. The purpose of the study described in chapter 3 was to translate and culturally adapt the CLEFT-Q into Arabic, Dutch, Hindi, Swedish, and Turkish. Similarly, chapter 4 presents findings from the third study to translate and culturally adapt the CLEFT-Q into 3 Spanish language varieties (Colombian, Chilean, Spanish (Spain)) and Catalan. It is important to note that these papers have several overlapping elements. Both papers follow the translation and cultural adaptation guidelines set forth by ISPOR. All steps for translation and cultural adaptation outlined in the methods of both papers are similar, with the exception of the forward translation step. In the study described in chapter 3, 2 independent forward translations were conducted; however, in the study described in chapter 4, the forward translation steps of the Chilean version were modified and required 2 forward translators who independently reviewed the English and final Colombian version to suggest modifications necessary to achieve semantic, idiomatic, experiential, and conceptual equivalence. Furthermore, Appendix C through Appendix F are present in both papers. 

Chapter 5 provides a summary of the most important findings, addresses clinical and research implications, future directions from this work, strengths and limitations, as well as knowledge translation and dissemination plans.
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2.4	Abstract

Background: The CLEFT-Q is a new patient-reported outcome instrument designed to measure outcomes that matter to patients. The aim of this qualitative study was to establish content validity of the CLEFT-Q in patients who differ by age and culture.

Methods: Patients aged between 6 and 29 years were recruited from plastic surgery clinics in Canada, India, Ireland, the Philippines, the Netherlands and the United States of America. Healthcare providers and other experts participated in a focus group or provided individual feedback. Input was sought on all aspects of the CLEFT-Q (item wording, instructions, and response options), and to identify missing content. Patient interviews and expert feedback took place between September 2013 and September 2014. 

Results: Sixty-nine patients and 44 experts participated. The first draft of the CLEFT-Q consisted of 163 items measuring 12 constructs. The first round of feedback identified 92 items that required revision. In order to establish content validity, 3 rounds of interviews, and the involvement of an artist to create pictures for 17 items were needed. At the conclusion of cognitive interviews, the CLEFT-Q consisted of 13 scales (total 171 items) that measure appearance, health-related quality of life, and facial function. The mean Flesch-Kincaid readability statistic for items was 1.4 (0 to 5.2). 

Conclusion: Cognitive interviews and expert review allowed us to identify items that required re-wording, re-conceptualizing, or removal, as well as any missing items. This process was useful for refining the CLEFT-Q scales for further testing.

2.5	Introduction 

Cleft lip and/or palate (CL/P) is the most common congenital craniofacial anomaly.1–3 CL/P may negatively affect an individual’s appearance, speech, or dentition, resulting in diminished health-related quality of life (HRQOL).4,5 Treatments for patients with CL/P aim to improve facial appearance and function, as well as psychological and social health. 

Outcomes of CL/P treatment have typically been appraised objectively using observer-reported or clinician-reported assessments.6–8 However, because the goal of CL/P treatment is to improve a patients physical health and quality of life, these outcomes would be difficult to measure through the use of observer-reported or clinician-reported outcome assessments alone. Patient-reported outcome (PRO) instruments are a unique tool that can be used to accurately evaluate a patients perspective of their own health outcomes.9 Understanding the patients’ perspective using carefully designed PRO instruments could provide evidence-based information to inform clinical practice and future research. 

A systematic review by Eckstein et al.4 identified 44 PRO instruments that had been used to measure quality of life or satisfaction in patients with CL/P. Although 5 questionnaires were validated in a CL/P population, none were developed with a CL/P focus.4 The authors of this review called for the development of a new valid and reliable cleft-specific PRO instrument that could be used in patient care and clinical research to evaluate the impact of surgery and treatment on patients’ quality of life.4

Best practice for the development of a PRO instrument is iterative and involves item generation, item reduction, and psychometric evaluation.10,11 Phase 1 should involve the development of a conceptual framework, and the generation of items via a literature review, qualitative interviews with patients, and expert feedback.10,11 To finalize phase 1, cognitive interviews with patients are necessary to ensure that the items forming scales are relevant to patients and are appropriately understood, in order to minimize error that may result from item misinterpretation during data collection.10–12 Expert feedback in conjunction with cognitive interviews may also help to provide information about the clinical relevance of specific items.13,14

The CLEFT-Q is a specific and unique PRO instrument developed to measure outcomes that matter to children and young adults with CL/P. The aim of the present study was to establish content validity of the CLEFT-Q. Content validity is a measurement property that appraises whether items in a scale are comprehensive and if they adequately reflect the perspective of the population of interest.13 For the present study, we used cognitive interviews with patients and expert feedback to determine the content validity of the CLEFT-Q for patients who vary by age and culture.

2.6	Methods

2.6.1	Research ethics board approval

The study was approved by the Research Ethics Board at participating hospitals and was conducted in accordance with policies for ethical conduct in research involving humans. All participants or their legal guardians provided written informed consent or assent for participation according to each center’s policy.

2.6.2	The CLEFT-Q

The CLEFT-Q was developed in accordance with internationally recommended guidelines for the development of a new PRO instrument.9,11,15,16 Findings from a systematic review were used to develop a preliminary conceptual framework.17 Concepts within the framework were developed into questions that formed an interview guide used in a series of qualitative interviews.18 A total of 136 interviews were conducted with 138 patients (including 2 sets of twins who were interviewed together) with CL/P from 6 countries including Canada, England, India, Kenya, the Philippines, and the United States of America.18 Interviews were recorded, translated/transcribed into English, coded, and analyzed, resulting in the refinement of the CLEFT-Q conceptual framework, which included 3 domains and 12 minor themes as follows: appearance (of the face, nose, teeth, lips, jaws, and cleft lip scar), HRQOL (psychological, social, school, and speech-related distress), and facial function (speech and eating/drinking). From the coded data, we also created a comprehensive item pool. For each minor theme, the item pool was used to develop a set of items that together mapped out a scale on a continuum, from more to less of the construct. Whenever possible, items were created using positive or neutral wording that could be understood by patients as young as 6 years old. For each scale, 4-labeled response options were chosen to align with published guidelines.19 Each CLEFT-Q scale was designed to be independently functioning. This approach aimed to reduce patient burden, as only the scales relevant to the research or clinical purpose need to be completed.

The first draft of the CLEFT-Q was translated into Assamese (India), Tagalog (the Philippines), and Dutch (the Netherlands) to facilitate cognitive interviews in multiple countries. Translations were conducted in accordance with the International Society for Pharmacoeconomics and Outcomes Research guidelines for the translation and cultural adaptation of PRO instruments.20

2.6.3	Study design, data collection, and analysis 

Table 1 illustrates the cognitive interviewing approach used, which was adapted from Willis.21 Cognitive interviewing involved a series of 1-on-1 semi-structured interviews with patients, using a cognitive interview guide (see Appendix B, which displays the cognitive interview guide). The objectives for cognitive interviewing were to determine challenges with participant comprehension of the item wording, instructions, and response options, using the think aloud approach and to identify items that were thought to be duplicate, missing, irrelevant, or insensitive.21,22 Verbal probing was used concurrently, whereby the interviewer asked specific questions about content that was found to be problematic in preceding interviews.21,22 This combined approach made it possible to identify problems with item interpretation and response selection.12,23 For items expressed as ambiguous or difficult to understand, upon being informed of the item’s meaning, participants were encouraged to suggest revisions to item wording. Similarly, experts provided feedback on the relevance and comprehensibility of the CLEFT-Q items, instructions, and response options, and were encouraged to suggest missing content.

Cognitive interviews and expert feedback were conducted in rounds. Figure 1 highlights the sequence of cognitive interviews and expert feedback by country and round. Round 1 interviews involved patients from McMaster Children’s Hospital (Hamilton) and the Hospital for Sick Children (Toronto) in Canada; round 2 interviews involved patients from Canada, UC Davis Health System (Sacramento, Calif.) in the United States of America, and the Operation Restore Hope New Zealand medical mission trip to the Philippines; and round 3 interviews involved patients from St. James Hospital in Dublin, Ireland, Operation Smile Comprehensive Cleft Care Center in Guwahati, India, and the University of Groningen in the Netherlands. Expert feedback was interspersed throughout each round and varied by country and expertise.

To obtain expert feedback, in round 1, focus groups were held in Canada and the United States of America (facilitated by E.T. and K.W.R., respectively). Each focus group involved health-care providers, whose clinical focus was CL/P, meeting together to review and discuss the CLEFT-Q content.

During each round, the CLEFT-Q was distributed to a range of experts who provided written feedback on the instrument. In the third round, the CLEFT-Q was circulated for feedback to 16 members of the National Cleft Psychologists Special Interest Group in England. This group discussed its content at a meeting and provided written feedback as a group.

Patient interview and expert feedback data were entered into a Microsoft Excel (2016) worksheet for analysis. A reparative approach to data analysis was employed, which involved examining findings and revising items concurrently.21,22,24 Changes were made to the CLEFT-Q after each round, where the evidence collected was brought to the research team to assess the compiled results and make revisions before moving on to the next round of item testing. Willis22 recommended conducting 2–4 sets of interviews with 5–15 people in each. Data were analyzed using the “text summary” approach, which involved summarizing notes from cognitive interviews and expert feedback in order to identify consistent themes.22

In each round of revisions, considerations were necessary to ensure that the CLEFT-Q items had the lowest possible Flesch–Kincaid (F–K) readability level. The F–K readability score indicates the grade-reading level of an item. Readability cutoffs were determined in accordance with the reading comprehension literature.25–27

2.6.4	Sampling

Eligible participants were patients aged 6 years and older with CL/P, who could read and understand any of the target languages. Age eligibility was based on research reporting that children as young as 5 years of age are able to self-report on age-appropriate questionnaires, and children as young as 8 years of age are able to self-report on well-being, psychosocial health, and health-promoting behaviors.28,29

In Canada, Ireland, India, the Netherlands, and the United States of America, a member of the health-care team approached patients in clinic or by telephone and invited them to consider participation in the study. Interviews were set up either by a healthcare or research team member, and were conducted in the hospital, at the patients’ homes, or over the phone, depending on the site or patient preference. In the Philippines, interviews took place during a week-long Operation Restore Hope surgical mission trip to Batangas, Philippines. The intake nurse informed patients of the study, and patients willing to participate were interviewed before or after their surgery.
Experts in the field of CL/P were recruited through our team’s professional network. Feedback was obtained face-to face during focus groups or through individual feedback by e-mail.

2.7	Results

Translation and data collection for the CLEFT-Q cognitive interviews and expert feedback took place between September 2013 and September 2014. Sixty-nine patients participated in our cognitive interviews. Mean age of participants at the time of recruitment was 13.2 years (range, 6–26 years old), with 58% of the sample aged 13 years or younger. More females (52%) participated, and most patients had CL/P (77%; Table 2). Forty-four experts provided individual feedback, of which 13 participated in 1 of 2 focus groups. Most experts were psychologists (48%) and were from England (41%; Table 3). 

During the cognitive interviews and expert feedback, items that were identified to be hard to understand, or considered irrelevant, were either revised to improve comprehensibility or dropped. Items that were dropped were mainly because the item (1) represented a difficult concept in which the meaning could not be clarified, (2) was not considered to be important by patients, or (3) was considered clinically irrelevant by experts. 

We conducted 3 rounds of revisions involving patients and experts. At the start of round 1, the CLEFT-Q consisted of 163 items in 12 scales. Feedback from 17 patients and 15 experts (Fig. 1) led to 25 items that remained the same, 92 revised, 46 deleted, and 48 added. Most of the revisions in this round were needed to ensure that item wording worked with the new response options (n = 58 items), as feedback led to us changing the response options for all 7 appearance scales, ie, from “Strongly Disagree, Disagree, Agree, Strongly Agree” to “Like a Lot, Like a Little, Dislike a Little, Dislike a Lot.” This change was required because patients and experts expressed some difficulty applying the response options to the items. Thirty-four items within the HRQOL and facial function scales also required revision. By completion of round 1, the CLEFT-Q consisted of 165 items.

A total of 25 patients and 5 experts provided feedback in round 2 (Fig. 1). In this round, the vast majority of items (total 140, 85%) remained the same, 23 items were revised, 2 were dropped, and 6 were added. Items were revised mainly to clarify their meaning or to add an example. 

In round 3, 169 items were tested in 27 patients, with 24 experts providing feedback (Fig. 1). At this stage, very minor changes were required. A total of 137 items remained the same, 28 were revised, 4 were dropped, and 6 were added. Items that patients had some difficulty with
at this stage tended to be specific appearance items (total 17, 61%). To ensure that the appearance items were as easy as possible to understand, we had an artist create 17 images that illustrated specific parts of the face [eg, … how the tip of your nose looks (the very end of your
nose)?], or how specific parts of the face look during movement [eg, ... how much you can move your lips (like to whistle or kiss?)]. We also included a picture of nostrils, jaws, and a cleft lip scar to ensure that participants knew exactly which part of the face the scales referred to. At the completion of the cognitive interviews and expert review, the CLEFT-Q comprised 171 items within 13 scales that reflected the original conceptual framework (Table 4). 



2.7.1.	Instructions, response options, and readability 

Although minor changes were needed to finalize the instructions for the CLEFT-Q scales, the 3 rounds provided time to explore different sets of response options for each scale. At the end of the process, the 7 scales that measure appearance asks respondents to answer each item thinking of how their face (or specific area of their face) looks now. Respondents are then asked to answer for each item “how much do you like …” using the 4 response options listed above. All other CLEFT-Q scales include a series of statements, with instructions asking respondents to answer each item in relation to the past week, and in terms of frequency: “Never,” “Sometimes,” “Often,” and “Always.”

Mean F–K readability for the 171 items was 1.4 (range, 0–5.2) for scales (Table 4). The readability scores were below the fifth-grade reading level, with the exception of 2 items in the psychological scale: “I feel okay about myself” and “I feel confident,” which scored slightly higher (F–K readability score = 5.2).

Table 5 provides an example of how a CLEFT-Q scale (cleft lip scar) was modified after each round. This scale differed from all other appearance scales, as the original items had either negative content or used negative phrasing. Experts who participated in round 1 suggested that we re-conceptualize the scale to create a version with items that used positive or neutral content and phrasing. From the original set of 10 items, 8 items were dropped, 2 were revised and retained, and 9 new items were included from the original item pool. Further changes made in relation to feedback from subsequent rounds involved minor wording changes to improve clarity.

2.8	Discussion

Cognitive interviews with patients and expert feedback were used to establish content validity of the CLEFT-Q for patients who varied by age and culture. This psychometric property was achieved by obtaining feedback from a large international sample of patients, who helped us refine instructions and a set of items for each scale, and to choose appropriate response options. Content validity was also established through feedback from an international sample of experts in CL/P who provided insights about the suitability and perceived difficulty of items. Input received in round 1 led to substantial revisions of the first draft of the CLEFT-Q. Once we made these revisions, subsequent rounds largely involved the “fine tuning” of items to improve comprehension as much as possible. After round 3, the CLEFT-Q was determined to be ready for pilot testing, in which the results were used to further refine the CLEFT-Q items and response options.

Assessment of outcomes in CL/P care has primarily relied on objective evaluations by health-care providers, with very little patient input. Engaging patients in the assessment of treatment outcomes may provide an important perspective in research that measures the impact of CL/P care globally. In 2000 and 2001, the World Health Organization’s international consensus meetings on craniofacial anomalies called for outcome measures that capture issues that “… matter to ordinary people rather than sophisticated surrogate measures that may have little relevance in everyday life.”30 More recently, Mossey et al.31 restated the World Health Organization recommendation in a seminal paper, where they stressed the need for standardized PRO instruments. Specifically, a need was expressed for “… psychological and QOL measures and economic outcomes.”31

Neither our team's literature reviews18,32 nor the updated review by Eckstein et al.4 identified a CL/P-specific PRO instrument. Five PRO instruments, including the Youth Quality of Life–Facial Differences,33 Pediatric Voice-Related Quality of Life,34 Cleft Audit Protocol for Speech–Augmented,35 Child Oral Health Impact Profile,36,37 and Child Oral Health Quality of Life,38–40 were validated in a population of patients with CL/P. These instruments capture a range of issues that are important to patients with CL/P, including oral health (Child Oral Health Quality of Life),36,37 speech-related issues (Pediatric Voice-Related Quality of Life),34 and craniofacial specific quality of life concerns (Youth Quality of Life–Facial Differences).33 However, an important limitation is that 4 of these PRO instruments did not include qualitative patient input in their initial development (the exception being Youth Quality of Life–Facial Differences). The exclusion of qualitative patient input in the initial development of the various instruments may explain the absence of important cleft-specific concepts. To our knowledge, the CLEFT-Q is the first self-report CL/P-specific PRO instrument developed according to published guidelines for PRO instrument development.18 The CLEFT-Q covers cleft-specific issues from the perspective of patients who varied by age and culture.18

Most studies developing a new PRO instrument do not typically use as large of a sample as we did, either for the initial development (n = 138) or cognitive interview (n = 69) stages. Our team decided it was crucial to ensure that the content of the CLEFT-Q and the final wording of each item resonated with young children and young adults who had different types of clefts and were from multiple countries, including low-income and middle-income countries. Therefore, an important strength of our study is the inclusion of a large, heterogeneous, international sample of patients who took part in the cognitive interviews to refine the scales. Additionally, consistent cognitive interview methodology procedures were used throughout the process. This consistency was maintained by having 1 experienced qualitative researcher conduct all English interviews and oversee 22 interviews conducted in non-English languages.

Although we specifically set the inclusion criteria for age to be at the lower range of what is possible for self-report (6 years old),28 a limitation of our study is that only 2 children were 6 or 7 years of age. Although both patients were able to read and accurately interpret and respond to items in the CLEFT-Q scales, further research is required to determine if the CLEFT-Q (or specific scales) can be completed by children under the age of 8 years. In addition, the use of interviewer notes rather than tape recordings may have resulted in incomplete data because the interviewer may not have been as comprehensive in note taking. Therefore, this approach to data collection may have resulted in key comments from participants being missed.21 However, given the number of participants in our study, and the numerous countries involved, we anticipate that this potential problem is unlikely to be clinically important.

2.9	Conclusion

No changes were required to the CLEFT-Q conceptual framework. Cognitive interviews and expert review allowed us to identify items that required rewording, re-conceptualizing, or to be removed, as well as any missing items. This process was useful for refining the CLEFT-Q scales. The CLEFT-Q has now been field tested in an international study that involved 30 hospitals in 12 countries. In addition, a subset of the CLEFT-Q scales has been included in the International Consortium for Health Outcomes Measurement standard set.41
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2.11	Figure 1. Sequence of cognitive interviews with patients and expert feedback

ROUND 1
ROUND 2
ROUND 3
PATIENT
EXPERTS
Country          |                  N

Canada
17





Country           |                 N

Canada
8
England
1
USA
6


Country             |                N
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3
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Country             |                N
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3
New Zealand
1
Philippines
1




Country                |               N

India
4
Ireland
5
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18
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2.12	Table 1. Cognitive interview approach

	Cognitive Interviewing
	Steps outlined by Willis (2015)21
	Modified steps for present study

	Purpose 
	To gather information about the functioning of the survey questions prior to finalizing for field testing
	None

	Sample size
	Typically small, and may consist of several rounds (approximately 10 interviews per round)
	3 rounds of interviews with 17 - 27 participants in each

	Recruitment
	Participants obtained through a variety of recruitment strategies to produce variations in the types of individuals recruited
	Participants were recruited during their clinic visits or were contacted by telephone 

	Interviewers
	Generally a small number (1-4) of highly trained cognitive interviewers
	Most interviews were conducted by E.T.; however, 2 additional interviewers were trained by E.T. to conduct interviews in India and the Netherlands 

	Materials presented
	A cognitive interview guide consisting of the survey questionnaire along with probe questions
	None

	Method
	Flexible administration that relies heavily on probe questions to enhance the quality of the questionnaire
	None

	Analysis
	Qualitative analysis of responses based on interviewer notes or recording of verbatim interviews
	Qualitative analysis conducted based on interviewer notes


This table was adapted from Willis GB. Analysis of the cognitive interview in questionnaire design: understanding qualitative research. Toronto: Oxford University Press; 2015














2.13	Table 2. Demographic characteristics of patients who participated in the cognitive interviews

	
	Number of Patients
Count (%)
N= 69

	Country
	

	     Canada
	20 (29.0)

	     India
	4 (5.8)

	     Ireland
	5 (7.3)

	     The Philippines
	13 (18.8)

	     The Netherlands
	18 (26.1)

	     The United States of 
     America
	9 (13.0)

	Gender
	

	     Male 
	33 (47.8)

	     Female
	36 (52.2)

	Age (years)
	

	     6-9
	16 (23.2)

	     10-13
	24 (34.8)

	     14-17
	13 (18.8)

	     18-21
	11 (16.0)

	     22-29
	5 (7.2)

	Type of Cleft
	

	     Cleft lip only
	9 (13.0)

	     Cleft palate only
	6 (8.7)

	     Cleft lip and palate
	53 (76.8)

	     Cleft lip and alveolus
	1 (1.5)




















2.14	Table 3. Demographic characteristics of the experts who provided feedback

	
	Canada
	England
	Ghana
	India
	The Netherlands
	New Zealand
	The Philippines
	USA
	Total
Count (%)

	Audiologist
	1
	0
	0
	0
	0
	0
	0
	0
	1 (2.3)

	Cleft care coordinator
	1
	0
	0
	0
	0
	0
	0
	0
	1 (2.3)

	Developmental pediatrician
	1
	0
	0
	0
	0
	0
	0
	0
	1 (2.3)

	Nurse
	0
	0
	0
	0
	1
	0
	0
	0
	1 (2.3)

	Orthodontist
	1
	0
	0
	0
	0
	0
	0
	0
	1 (2.3)

	Pediatric otorhinolaryngologist
	1
	0
	0
	0
	0
	0
	0
	0
	1 (2.3)

	Plastic surgeon
	2
	0
	1
	1
	1
	1
	1
	1
	8 (18.1)

	Psychologist
	0
	16
	0
	0
	1
	0
	0
	4
	21 (47.7)

	Psychometrician
	0
	1
	0
	0
	0
	0
	0
	0
	1 (2.3)

	Speech-language pathologist
	3
	1
	1
	0
	0
	0
	0
	0
	5 (11.3)

	Social worker
	2
	0
	0
	0
	0
	0
	0
	1
	3 (6.8)

	Total 
Count (%)
	12 (27.2)
	18 (40.9)
	2 (4.6)
	1 (2.3)
	3 (6.8)
	1 (2.3)
	1 (2.3)
	6 (13.6)
	N=44
















2.15	Table 4. Characteristics of the field-test version of the CLEFT-Q scales

	Concept measured
	No. Items
	Cleft type for completion of scales
	F-K, Range (Mean)

	Appearance scales

	Cleft lip scar
	13
	CL/P, CLA, CL 
	0 to 2.4 (0.9)

	Face
	16
	Any cleft diagnosis
	0 to 3.6 (0.6)

	Jaws
	12
	Any cleft diagnosis
	0 to 2.8 (0.8)

	Lips
	17
	Any cleft diagnosis
	0 to 2.3 (0.4)

	Nose
	13
	Any cleft diagnosis
	0 to 2.5 (0.7)

	Nostrils
	9
	Any cleft diagnosis
	0.5 to 2.4 (1.4)

	Teeth
	12
	Any cleft diagnosis
	0 to 2.4 (0.6)

	HRQOL scales

	Psychological function 
	14
	Any cleft diagnosis
	0 to 5.2 (1.9)

	School function
	11
	Any cleft diagnosis
	0 to 3.7 (1.8)

	Social function
	16
	Any cleft diagnosis
	0 to 3.7 (2.3)

	Speech-related distress
	12
	CL/P, CP, CLA
	0.5 to 3.8 (2.3)

	Facial function scales

	Eating/drinking 
	10
	Any cleft diagnosis
	0 to 3.9 (1.3)

	Speech 
	16
	CL/P, CP, CLA
	0 to 5.0 (2.8)


CLA, cleft lip and alveolus; CL, cleft lip only; CP, cleft palate only













2.16	Table 5. Example modifications to the cleft lip scar scale after each round of cognitive interviews and expert feedback

	Round 1 items
	Decision
	Round 2 items
	Decision
	Round 3 items
	Decision
	Final items

	My cleft scar looks big. 
	Revise 
	…the size of your cleft scar?
	Retain
	…the size of your cleft scar?
	Revise 
	…the size of your cleft lip scar?

	My cleft scar looks odd when I smile. 
	Revise 
	…how your cleft scar looks when you smile?
	Retain 
	…how your cleft scar looks when you smile?
	Revise 
	…how your cleft lip scar looks when you smile?

	I do not like how my cleft scar looks. 
	Drop 
	–
	–
	–
	–
	–

	My cleft scar is easy for people to see. 
	Drop
	–
	–
	–
	–
	–

	My cleft scar looks uneven. 
	Drop 
	–
	–
	–
	–
	–

	My cleft scar looks abnormal. 
	Drop 
	–
	–
	–
	–
	–

	My cleft scar feels tight. 
	Drop 
	
	
	
	
	

	My cleft scar looks ugly. 
	Drop 
	–
	–
	–
	–
	–

	My cleft scar looks weird. 
	Drop 
	–
	–
	–
	–
	–

	My cleft scar looks wide. 
	Drop 
	–
	–
	–
	Add
	…the width of your cleft lip scar?

	–
	Add
	…the shape of your cleft scar?
	Retain
	…the shape of your cleft scar?
	Revise 
	…the shape of your cleft lip scar?

	–
	Add
	…the colour of your cleft scar? 
	Retain
	…the colour of your cleft scar? 
	Revise 
	…the colour of your cleft lip scar? 

	–
	Add
	…how your cleft scar looks when you laugh?
	Retain
	…how your cleft scar looks when you laugh?
	Drop
	–

	–
	Add
	…how your cleft scar looks in photos? 
	Revise 
	…how your cleft scar is in photos? 
	Revise 
	…how your cleft lip scar looks in photos? 

	–
	Add
	…how your cleft scar looks in the mirror? 
	Retain
	…how your cleft scar looks in the mirror? 
	Revise 
	…how your cleft lip scar looks in the mirror? 

	–
	Add
	…how your cleft scar looks from far away?
	Retain
	…how your cleft scar looks from far away?
	Revise 
	…how your cleft lip scar looks from far away?

	–
	Add
	…how your cleft scar looks up close?
	Retain
	…how your cleft scar looks up close?
	Revise 
	…how your cleft lip scar looks up close?

	–
	Add
	…how much your cleft scar has faded?
	Retain
	…how much your cleft scar has faded?
	Revise 
	…how much your cleft lip scar has faded over time?

	–
	Add
	…how your cleft scar feels when you touch it?
	Retain
	…how your cleft scar feels when you touch it?
	Revise 
	…how your cleft lip scar feels when you touch it (smooth or bumpy)?

	–
	–
	–
	–
	–
	Add
	…how much the colour of your cleft lip scar matches your skin colour?
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3.4	Abstract

Objectives: Treatment for CL/P involves a multidisciplinary team of experts. Treatments aim to improve appearance, health-related quality of life (HRQOL), and speech function. To appropriately measure outcomes in CL/P from the patient perspective, a cleft-specific patient-reported outcome (PRO) instrument is needed. The CLEFT-Q is a PRO instrument developed to evaluate treatment outcomes in patients 8 to 29 years of age with cleft lip and/or palate. The aim of this paper was to translate and culturally adapt the CLEFT-Q for use in multiple countries.  

Methods. The CLEFT-Q was translated from English into 5 languages, Arabic, Dutch, Hindi, Swedish, and Turkish. Translation and cultural adaptation procedures were conducted in accordance with guidelines set forth by the International Society for Pharmacoeconomics and Outcomes Research. For each language, 2 forward translations, 1 back translation, and cognitive debriefing interviews with patients were conducted. 

Results. The field test version of the CLEFT-Q consisted of 154 items across 13 scales measuring appearance, HR-QOL, and facial function. Forward translations for each language revealed 18 (12%), 18 (12%), 7 (5%), and 4 (3%) items that were difficult to translate into Arabic, Swedish, Dutch, and Hindi respectively. Comparison of the back translation to the source language version of the CLEFT-Q identified that a change in the meaning of an item was more common in the Turkish (n=40, 26%) and Arabic (n=17, 11%) translations, and required re-translation. Cognitive debriefing interviews involved 41 participants form plastic surgery centers in India (n=5), Qatar (n=5), Sweden (n=6), the Netherlands (n=18), and Turkey (n=7). Participants in the cognitive debriefing interviews were mainly below 20 years of age (n= 36, 88%) with CL/P (n=30, 73%), and reported difficulty understanding a total of 28 (18%), 9 (6%), 8 (5%), 6 (4%), and 5 (3%) items from the Arabic, Turkish, Dutch, Swedish, and Hindi versions respectively. The translation and cultural adaptation process led to the development of 5 equivalent versions of the CLEFT-Q. 

Conclusion. Semantic, idiomatic, experiential, and conceptual equivalence of the CLEFT-Q items, instructions, and response options were achieved for all language versions, thus providing evidence of the CLEFT-Q’s transferability to other languages and cultures.



3.5	Introduction 

Cleft lip and/or palate (CL/P) is the most common congenital craniofacial conditions, with a global annual prevalence of 7.94 cases per 10,000 live births.1 Treatment for CL/P can be extensive, and requires a multidisciplinary team of experts who follow patients from birth through to young adulthood.2-3 While the goal of CL/P treatment is to improve ones’ appearance, health-related quality of life (HRQOL), and speech, the measurement of treatment outcomes for CL/P have focused on clinician-reported or observer-reported outcome assessments.4-10 The inclusion of the patient’s perspective through the use of a patient-reported outcome (PRO) instruments that is specific for CL/P may increase the understanding of the patient’s health concerns.11

Development of cross-culturally relevant PRO instruments is becoming increasingly important, as PRO instruments developed from the perspective of only 1 population may be limited in their translatability to other languages and application in different cultures. Thus, the initial development of PRO instruments should thoroughly consider how items, instructions, and response options may translate across cultures and languages.12-13 For instance, the SF-36 health survey is an instrument that was initially developed in English to measure health status across 8 domains including physical functioning, role limitations due to physical health, role limitations due to emotional problems, energy/fatigue, emotional well-being, social functioning, pain, and general health.14 Findings from a study by Wagner et al. (1998) evaluating the difficulties in translating the SF-36 into 10 languages revealed that some of the items contained examples of activities and states of well-being that were not appropriate for use in all cultures. Furthermore, the authors identified that although 36 items captured health-related concerns that were relevant to the target cultures, the items did not comprehensively assess all aspects of general health status, and needed to be supplemented with culture-specific modules.13 The inclusion of individuals who varied by language and culture during the first phase of development of the SF-36 may have resulted in the development of more cross-culturally appropriate items and examples.

In 2009 the United States Food and Drug Administration (FDA) called for “...evidence that the content validity and other measurement properties are adequately similar between all translated versions used….”15 The CLEFT-Q is a new PRO instrument that was cross-culturally developed for patients with CL/P. In order to facilitate the involvement of hospitals in non-English speaking countries for the international field-test, a process was required to thoroughly translate and culturally adapt the CLEFT-Q into multiple languages for implementation in other countries and cultures. Cultural adaptation is the process whereby a PRO instrument is converted from a source language to a target language, while ensuring that translations use natural and culturally equivalent language.16 The International Society for Pharmacoeconomics and Outcomes Research (ISPOR) has developed best-practice guidelines for the translation and cultural adaptation of instruments.17 The aim of this study was to develop Arabic, Dutch, Hindi, Swedish, and Turkish versions of the CLEFT-Q that are culturally and linguistically appropriate for use in the target country or culture, yet conceptually equivalent to the source language version. Furthermore, this study was also intended to assess the CLEFT-Q’s transferability, i.e. the degree to which the CLEFT-Q can be transferred to other contexts with other respondents.18-19 Development of quality translations and cultural adaptations of PRO instruments enable the pooling and comparison of data. 

3.6	Methods

3.6.1	Ethics

The study was conducted in accordance with policies for ethical conduct in research involving humans, and was approved by the Hamilton Integrated Research Ethics Board (HiREB) and the Research Ethics Board of each of the following participating hospitals: Hamad Medical Corporation in Doha, Qatar; University of Groningen in the Netherlands; G.S. Memorial Plastic Surgery Hospital and Trauma Centre in Varanasi, India; Skåne University Hospital in Malamö, Sweden; and Suleyman Demirel University School of Medicine Research Hospital in Isparta, Turkey. All participants and/or their legal guardians provided written informed consent or assent for participation according to each center’s policy.



3.6.2	The CLEFT-Q

The CLEFT-Q is a PRO instrument developed to evaluate outcomes of treatment on patients health-related quality of life,20 and was developed according to rigorous guidelines for instrument development.21-23 The CLEFT-Q is a multidimensional self-report instrument for patients 8 to 29 years of age that was designed for use in research, clinical practice, and in clinical audits.20 The initial development (Phase I) of the CLEFT-Q involved a preliminary literature review24 followed by qualitative interviews with patients from multiple countries.25 More specifically, 136 interviews were conducted that included 138 patients from Canada, India, Kenya, the Philippines, England, and the United States of America (USA).25 Results from these interviews as well as the literature review were used to develop the CLEFT-Q conceptual framework.25 A series of cognitive interviews with 69 patients from Canada, India, Ireland, the Philippines, the Netherlands, and the USA, as well as feedback from 44 experts in the field of CL/P from Canada, Ghana, India, the Netherlands, New Zealand, the Philippines, Unitesd Kingdom, and the USA were used to refine the CLEFT-Q scales and establish content validity.26

The field test version of the CLEFT-Q included 154 items across 3 domains and 13 concepts including appearance of the face, nose, nostrils, teeth, lips, jaws, cleft scar, psychological, social, school, speech-related distress, speaking, and eating/drinking.26 Mean Flesch–Kincaid (F–K) grade-reading level for the CLEFT-Q items was 1.4 (range, 0–5.2.26 Instructions for the 7 appearance scales asked respondents to answer each item while thinking about how their face (or specific area of their face) looks now. Respondents were then asked to answer for each item “how much do you like…” using the following 4 response options: “Not at all”, “A little bit”, “Quite a bit”, and “Very much”. The HRQOL and facial function scales asked respondents to answer each item in relation to the past week, and in terms of the following frequency response options: “Never”, “Sometimes”, “Often”, and “Always”.26 The CLEFT-Q field test was performed at 30 hospitals in 12 countries.27 Rasch measurement theory (RMT) analysis was used to refine the CLEFT-Q scales and to examine its reliability and validity.27 Psychometric findings of the final item-reduced CLEFT-Q and normative values for age, gender, and cleft type are reported elsewhere.27

3.6.3	Selection of translators 

Three translators for each language were sought to perform the translation work. Translators were identified and recruited based on their fluency in English (source language) and the language of interest (target language). Appendix C provides definitions of the key terms used throughout this paper. Forward translators included 2 individuals whose mother tongue was in 1 of the target languages and who were also fluent in English (source language). One additional translator for each language whose mother tongue was in English, and who was also fluent in 1 of the target languages was recruited to perform the back translations. For the Dutch and Swedish versions, an in-country representative (i.e., an individual who lives in the country of the target language; MD and MS respectively) who was trained by the project manager (ET) led the translation work in the respective country. For this reason, the back translators of the Dutch and Swedish versions had a mother tongue in Dutch/Swedish and were fluent in English. Suitable in-country representatives who were not involved in the translations of the Arabic, Hindi, and Turkish translations were asked to review the final translation to provide feedback.16-17

3.6.4	Selection of study participants for cognitive debriefing interviews

Participants from each of the participating centers took part in cognitive debriefing interviews. Eligible participants included patients between 8 and 29 years of age with CL/P who could read and understand any of the CLEFT-Q target languages. A convenience sample of at least 5 participants per language was recruited. Sample size for the cognitive debriefing interviews was determined based on the ISPOR recommendations to perform interviews on 5 to 8 participants in each target country.17 

In Qatar, the Netherlands, Sweden, and Turkey, a member of the healthcare team approached participants during their clinic visit or contacted them by telephone to invite their participation in the study. Interviews were set up either by a healthcare provider or a research team member, and were conducted in the hospital or over the phone, depending on the site and/or patient preference. In India, a member of the CLEFT-Q research team (BP) traveled to Varanasi to conduct the interviews. A healthcare provider informed patients of the study during their follow-up appointment, and patients willing to participate were interviewed after their appointment.
 
3.6.5	Translation and cultural adaptation process

Translation and cultural adaptation of the CLEFT-Q began in March 2013 through October 2016. Translations followed best-practice guidelines outlined by ISPOR for the translation and cultural adaptation of PRO instruments.17 These methods are appropriate for ensuring the development of high-quality and reliable translations. Figure 1 illustrates the ISPOR guidelines used for the translation and cultural adaptation of the CLEFT-Q. 

Prior to beginning the translations, a member of the CLEFT-Q team (ET) was assigned as the project manager. The project manager verbally reviewed CLEFT-Q concepts with the 2 forward translators for each language. This approach ensured that all concepts were clearly understood by the translators prior to commencing with the translation work. Translators were asked to focus on preparing translations that were conceptually similar, using simple terminology rather than literal translations, in order to maintain comparable meaning of the source items, instructions, and response options.17,28 The translators were also encouraged to provide feedback on any words or phrases that were difficult to translate due to the items construction, language differences, or any items that may not be culturally acceptable17 using the following criteria: none (no problems with the translation), minor (some differences in the grammatical or linguistic structure, requiring the item to be expressed in an alternative, yet conceptually equivalent manner), or major (significant differences in the grammatical or linguistic structure as such that conceptual equivalence cannot be obtained).29 The project manager facilitated the translations and analyses for each language, with the exception of the Dutch and Swedish translation that was managed by the in-country representative.

The steps taken for the translation and cultural adaptation of the CLEFT-Q were as follows: 
Step 1. The translation work was supervised by the project manager who also trained the translators for each language on the translation procedures to follow, explained the CLEFT-Q concepts to the 2 individuals for each language who performed the forward translation, and reviewed the translations after each step. 

Step 2. Two independent forward translations were conducted by individuals whose mother tongue was in the target language and who were fluent in the source language (English).16-17

Step 3. Upon completion of the 2 forward translations, a consensus meeting was held between the 2 forward translators for each language to reconcile their independent versions of the CLEFT-Q. The Microsoft Excel (2016) worksheet for data compilation and analysis of the forward translations can be found in Appendix D. Consensus and reconciliation of the 2 forward translations resulted in Version 1 of the target language.16-17

Step 4. A back translation to translate target language Version 1 back into English was performed by 1 individual for each language. These people had not seen the source language version, their whose mother tongue was English, and they were fluent in 1 of the target languages. For the Dutch and Swedish translations, back translators whose mother tongue were in Dutch or Swedish, and were fluent in English, were used.

Step 5. Back translations for each language were sent to the project manager who compared the back translated version to the source language version in order to identify discrepancies.16-17 The project manager compared each item, instruction, and response option in terms of their semantic and idiomatic equivalence (Appendix C).30 The template Excel (2016) worksheet for data compilation and analysis of the back translation can be found in Appendix E. 

Step 6. A meeting was held between the project manager and the 2 forward translators to discuss the discrepancies between the back translated version and the source language version to modify the target language version as necessary. Challenges in obtaining semantic, idiomatic, experiential, and conceptual equivalence (Appendix C) of the items, instructions, or response options were discussed.30 Items whose semantic or idiomatic equivalence was not maintained were re-translated in an iterative manner until a satisfactory result was achieved.16-17 These steps resulted in Version 2 of the target language. 

Step 7. Cognitive debriefing interviews were conducted with patients. An in-country representative fluent in the target language conducted the interviews, with the exception of the Arabic version in which the in-country representative performed the interviews alongside the project manager via Skype. Individuals who performed the cognitive debriefing interviews were trained by the project manager to ensure consistency across the data collection for all language versions. Participants were asked to read through the CLEFT-Q using the ‘think aloud’ approach to identifying words or phrases that were difficult to understand, and to further assess the experiential and conceptual equivalence of the CLEFT-Q in each target language.16-17,30 Any difficulty expressed by participants in understanding the items, instructions, or response options were explained by the interviewer, and participants were asked to suggest a solution on how to change the word or phrase to enhance their comprehension.

Step 8. Findings from the cognitive debriefing interviews for each language were reviewed by the in-country representative and the project manager, and were used to further modify the translation. This process resulted in Version 3 of the target language.16-17 The template Excel  [2016] worksheet for data compilation and analysis of the cognitive debriefing interview results can be found in Appendix F. 

Step 9. The final translated versions were proofread for spelling and grammatical errors. Final target language versions were prepared as PDF documents and developed into REDCap (Research Electronic Data Capture, a secure web application or building and managing online surveys and databases31) to facilitate the participation of each non-English country in the international field test.

3.7	Results

Translation and cultural adaptation of the CLEFT-Q led to the development of 5 equivalent language versions including Arabic, Dutch, Hindi, Swedish, and Turkish. Each translation was developed to be cross-culturally equivalent to the English version. Items, instructions, and response options were worded so that the participants could easily understand them. 

Three translators for each language were recruited to perform the translations. One in-country representative from the Netherlands and one from Sweden were involved as a translators, and none from India, Qatar, and Turkey. Individuals performing translations had either no medical background (Arabic, n = 3; Dutch, n = 2; Hindi, n = 3; Swedish n = 1; and Turkish 3) or were healthcare professionals (Dutch, n = 1; and Swedish n = 2). Two individuals performing the Dutch translation were professional translators, while the remaining translators with no medical background were mainly undergraduate (n = 4) or graduate (n = 3) students, or were from other professional backgrounds (n = 3) who fulfilled the language requirements to perform the translations. 

3.7.1	Results from the forward translations of the CLEFT-Q into Arabic, Dutch, Hindi, Swedish, and Turkish

Reconciliation of the 2 forward translations for each language revealed some differences in the translation of the items (Figure 2A). Translation of the CLEFT-Q into Turkish led to a greater number of inconsistencies of the item wording or phrasing between the 2 forward translators (n= 127, 83%) compared to other languages (Figure 2A). For example, the item “it’s easy for me to make friends” was translated as “Benim için arkadaşlık kurmak kolaydır” by translator 1 and “Arkadas edinmek bana gore kolaydir” by translator 2. During the consensus and reconciliation meeting, the item “Benim için arkadaşlık kurmak kolaydır” was retained, as it was considered to be the best version of the item to maintain the source item’s meaning. Additionally, of the 154 items in the CLEFT-Q scales, 18 (12%),18 (12%), 7 (5%), and 4 (3%) items were difficult to translate into Arabic, Swedish, Dutch, and Hindi respectively (Figure 2B). Difficulties expressed by the translators were considered to be minor. For example, items such as “I feel like I fit in” and “I speak up in class” were difficult to translate into Arabic, Dutch, and Hindi, as “fit in” and “speak up” are phrases not commonly used in some languages. Difficulties with translating any of the items were resolved after a consensus meeting between the 2 forward translators and the project manager.
3.7.2	Results from the back translations of the CLEFT-Q into Arabic, Dutch, Hindi, Swedish, and Turkish

Comparison of the back translation for each language to the source language version revealed some inconsistencies in the words or phrases of the items. Semantic, idiomatic, experiential, and conceptual equivalence was achieved in a total of 114 (74%), 137 (89%), 145 (94%), 149 (97%), and 154 (100%) items in the Turkish, Arabic, Hindi, Swedish, and Dutch translations respectively. Instances when semantic, idiomatic, or conceptual equivalence of items were not achieved, the items were re-translated until an appropriate translation was achieved. A change in the meaning of an item was more common in the Turkish (n=40, 26%) and Arabic (n=17, 11%) translations (Figure 2C). For instance, the item “how straight your nose looks?” was translated as “the straightness of your nose?” (Arabic) and “whether your nose looks neat” (Turkish). These translations were considered to have a different meaning than the source language version and required modification. 

Initially, semantic equivalence was difficult to achieve for the response option “Quite a bit” in Arabic and Dutch; however, equivalent translations “a lot” and “pretty much” respectively were later derived. Instructions and response options for these scales were easily translated into the 5 languages. Final proofreading of the different language versions of the CLEFT-Q resulted in minor changes to spelling, punctuation, and grammar. 
3.7.3	Results from cognitive debriefing interviews with participants

Cognitive debriefing interviews involved 41 participants from 5 countries, including India, the Netherlands, Qatar, Sweden, and Turkey. Most participants were below 20 years of age (n=36, 88%) and had CL/P (n=30, 73%) (Table 1). For each language, the number of participants ranged from 5 to 18. Arabic-speaking participants expressed the most difficulty interpreting some of the CLEFT-Q items (n=28, 18%) (Figure 2D). Items such as “how the bridge of your nose looks (the part of the nose where glasses sit)?” and “it sounds like I speak out of my nose (nasally)” were difficult concepts for some Arabic, Turkish, and Dutch-speaking participants. For these items, the words “bridge” and “nasally” respectively were identified as difficult to understand. Since no single item was expressed as difficult from multiple participants, no changes were made to the translation or to source version of the CLEFT-Q.

3.7.4	Example results from the Dutch translation and cultural adaptation process of the CLEFT-Q

Table 2 provides an example of the changes made during the translation and cultural adaptation of the Dutch version of the CLEFT-Q. Reconciliation of the 2 forward translations revealed 19 (12%) items that were translated differently by the 2 forward translators (Figure 2A). Among these items, 7 (5%) consisted of words or phrases that were difficult to translate (Figure 2B). For example, the item “I feel embarrassed when I speak” was translated as “I feel ashamed when I speak” by translator 1 and “I feel shy when I speak” by translator 2. To adjust for this discrepancy, the translation was reworded to read as follows: “I feel uncomfortable when I speak”. This translation was considered to be the most appropriate Dutch translation to maintain the same meaning as the source language version. Back translation revealed 71 (46%) items whose wording differed slightly from the source language version; however, the meaning of these items did not differ (Figure 2C). Cognitive debriefing interviews conducted with 18 participants aged 8 to 21 years reveal 27 (66%) participants who had no difficulty with the CLEFT-Q scales, while 14 (34%) participants had difficulty understanding words or phrases in at least 1 of the items. Most of these participants were below 12 years of age (n=8, 57%) and had difficulty with more than 2 items.
 
3.8	Discussion

We applied the ISPOR translation and cultural adaptation guidelines to develop 5 conceptually equivalent translations of the CLEFT-Q for inclusion in our international field-test. Prior to launching our international field test, translation and cultural adaptation was performed in order to make changes to the CLEFT-Q scales. Attaining cross-cultural equivalence of the CLEFT-Q was crucial to enable its use in multiple countries, and to facilitate the participation of cleft care centers in India, Qatar, Sweden, the Netherlands, and Turkey.18 Input from participants with CL/P was essential to ensure that the CLEFT-Q was easily understood and applicable to the target populations. Furthermore, analysis of semantic, idiomatic, cultural, and conceptual equivalence confirmed that the CLEFT-Q constructs are appropriate for use in the target languages. Methods for the translation and cultural adaptation of the CLEFT-Q that we followed17 as described here can be used to inform new translations of the CLEFT-Q. 

Comparison of the 2 forward translations for the Turkish version revealed greater inconsistencies compared with the Arabic, Dutch, Hindi, and Swedish versions. Although the Turkish translators were asked to perform the translation using Modern Standard Turkish, the greater inconsistencies between the 2 forward translations may be attributed to the fact that, in the Turkish language, a phrase can be written in a few different ways, yet maintain the same meaning. 

Some items in the Arabic translation required minor modification to adjust for cultural differences. For instance, in the field-tested item “…how much you can move your lips (like to whistle or kiss)?” the example “to kiss” was removed, as it was not appropriate to present a question about kissing to the younger age cohort. Although some modifications were required, cultural differences did not result in any important changes to the items, nor did they require any items to be dropped. Back translations revealed a few discrepancies in the meaning of some items when compared to the source language version. However, items whose meaning was changed during the translation process were easily modified for the final version to reflect the meaning of the source language version. 

Cognitive debriefing interview results revealed that Arabic participants had more difficulty with the items than participants completing the other language versions. The increased difficulty for the Arabic-speaking patients may be attributed to the fact that the in-country representative as well as the CLEFT-Q project manager performed the interviews together. Interestingly, all items in the Dutch version and almost all items in the Swedish version had achieved semantic, idiomatic, and conceptual equivalence after comparison of the back translation results. This result may be attributed to the fact that a healthcare provider was involved as translators for both translations, while in the Arabic, Hindi, and Turkish translations, no healthcare providers were involved.

An important strength of the CLEFT-Q study was that it was translated and culturally adapted simultaneously into multiple languages. This approach allowed us to determine if any critical changes to the items, instructions, or response options were needed prior to launching our international field test. Future translations and cultural adaptations of the CLEFT-Q into other languages, including languages within the same country e.g., India, would require their own translations starting from the source English version of the CLEFT-Q. The CLEFT-Q was developed in English from qualitative interviews with patients 8 years of age or older from a range of countries and languages. Despite the wide age range for the CLEFT-Q, the simple terminology allowed for the easy translation and cultural adaptation into multiple languages. Additionally, the inclusion of patients who varied by language, age, gender, and cleft type was an important strength of our cognitive debriefing interviews. Finally, consistent methodology was maintained throughout the translation and cultural adaptation process by having a member of the CLEFT-Q team (ET) train all the translators and cognitive debriefing interviewers on the procedures.

A potential limitation of the present study was that most translators who performed the translations for each of the languages were not professional translators, with the exception of 1 from the Dutch translation and 2 from the Swedish translation. Although ISPOR recommends the use of professional translators, we believe that this deviation from ISPOR guidelines is unlikely to have impacted the quality of the final translations. Furthermore, the use of a convenience sample for the cognitive debriefing interviews may have also imposed some limitation to the study. For instance only 10% of our sample was 20 to 23 years of age, and none were included that were 24 to 29 years of age. However, given that younger individuals are expected to have more difficulty understanding items, instructions, and response options than older individuals, we are confident that these results generalize to older ages. Additionally, no patients aged 8 to 11 years old were included in the cognitive debriefing interviews for the Arabic translation. The exclusion of this age cohort was due to the fact that only patients who were successfully contacted by telephone, and who could visit the clinic within the timeframe of the study, participated in the interviews. Given that only a small sample of participants are required for this final step of the ISPOR translation and cultural adaptation process, it was not possible for us to ensure that a representative sample was chosen.


3.9	Conclusion

Translation and cultural adaptation of the CLEFT-Q provided evidence of its transferability into Arabic, Dutch, Hindi, Swedish, and Turkish. The semantic, idiomatic, experiential, and conceptual equivalence of the items, instructions, and response options was achieved. Upon completion of the CLEFT-Q development the scales will be available for use in clinical practice, research, and benchmarking of outcomes internationally.
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3.11	Figure 1. Translation and cultural adaptation steps for the CLEFT-Q

 Step 1
· Translators and in-country representatives recruited
· Explanation of instrument concepts 
Step 2
· 2 independent forward translations (source language  target language)
Step 3
· Reconciliation and harmonization of the 2 forward translations
· Preparation of Version 1 of the target language 
Step 4
· 1 back-translation (target language  source language)
Step 5
· Comparison of back translation to original source language version
· Harmonization meeting with CLEFT-Q developers and translators
· Preparation of Version 2 of the target language
Step 6
Step 7
· Cognitive debriefing interviews with patients
Step 8
· Review of cognitive debriefing interview results
· Preparation of Version 3 of the target language
· Finalization and proofreading
· Preparation of Final target language version


NOTE: This figure was adapted from the translation and cultural adaptation steps outlined in Wild D, Grove A, Martin M, Eremenco S, McElroy S, Verjee-Lorenz A, Erikson P. (2005). Principles of good practice for the translation and cultural adaptation process for patient-reported outcomes (PRO) measures: report of the ISPOR Task Force for Translation and Cultural Adaptation. Value Health, 2005; 8(2): 94-104.

















3.12	Figure 2

Figure 2A. Total number of inconsistent translations between the 2 forward translations 
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Figure 2B. Total number of items that were difficult to translate
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Figure 2C. Total number of items whose semantic, idiomatic or conceptual equivalence was not obtained when comparing the back translation to the source language version
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Figure 2D. Total number of items that were difficult for patients to understand during the cognitive debriefing interviews
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3.13	Table 1. Characteristics of patients participating in the cognitive debriefing interviews

	
	Arabic
Count (%)
n= 5
	Dutch
Count (%)
n= 18 
	Hindi
Count (%)
n= 5
	Swedish
Count (%)
n= 6 
	Turkish
Count (%)
n= 7
	Total
Count (%)
n= 41

	Age (years)

	     8-11
	0 (0.0)
	7 (38.9)
	5 (100)
	4 (66.6)
	1 (14.3)
	17 (41.5)

	     12-15
	3 (60.0)
	2 (11.1)
	0 (0.0)
	1 (16.7)
	3 (42.8)
	9 (21.9)

	     16-19
	2 (40.0)
	6 (33.3)
	0 (0.0)
	0 (0.0)
	2 (28.6)
	10 (24.4)

	     20-23
	0 (0.0)
	3 (16.7)
	0 (0.0)
	1 (16.7)
	1 (14.3)
	5 (12.2)

	     24-29
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)

	Gender

	     Male
	2 (40.0)
	7 (38.9)
	3 (60.0)
	4 (66.7)
	5 (71.4)
	21 (51.2)

	     Female
	3 (60.0)
	11 (61.1)
	2 (40.0)
	2 (33.3)
	2 (28.6)
	20 (48.8)

	Cleft Type

	     Cleft lip only
	1 (20.0)
	3 (16.7)
	2 (40.0)
	0 (0.0)
	0 (0.0)
	6 (14.6)

	     Cleft palate only
	3 (60.0)
	0 (0.0)
	1 (20.0)
	1 (16.7)
	0 (0.0)
	5 (12.2)

	     Cleft lip and    
     palate
	1 (20.0)
	15 (83.3)
	2 (40.0)
	5 (83.3)
	7 (100)
	30 (73.2)

	     Cleft lip and 
     alveolus
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)



3.14	Table 2. Example changes made throughout the translation of the Dutch version of the CLEFT-Q

	Scale or response option
	Item or response option
	Difficult to translate (specific word or phrase)
	Solution
	Changed meaning post back translation (specific word or phrase)
	Solution
	Difficult for patients to understand or interpret
(specific word or phrase)
	Solution

	Response option
	Quite a bit
	Yes (quite a bit)
	Used equivalent Dutch word for “pretty much”
	No
	n/a
	No
	n/a

	Face
	How your face looks from the side (your profile)?
	No
	n/a
	No
	n/a
	Yes (profile)
	No change – picture was considered sufficient to improve understanding

	Nose
	How the bridge of your nose looks (the part of the nose where glasses sit)?
	No
	n/a
	No
	n/a
	Yes (bridge)
	No change – picture was considered sufficient to improve understanding

	Nose
	The shape of your nose (how flat or raised up it is)?
	Yes (raised up)
	Used equivalent Dutch word for “pointed”
	No
	n/a
	No
	n/a

	Lips
	How much you can move your lips (like to whistle or kiss)?
	No
	n/a
	No
	n/a
	Yes (whistle or kiss)
	Used another Dutch word for “whistle” and equivalent phrase for “to give a kiss”

	Psychological
	I feel like I fit in.
	Yes (fit in)
	Used equivalent Dutch word for “I belong”
	No
	n/a
	Yes (I belong)
	No change – options for “I fit well”, “I belong” or “I feel at home” were discussed but “I belong” was considered the best option

	School
	I fit in at school.
	Yes (fit in)
	Used equivalent Dutch word for “I belong”
	No
	n/a
	Yes (I belong)
	No change – options for “I fit well”, “I belong” or “I feel at home” were discussed but “I belong” was considered the best option

	School
	I speak up in class.
	Yes (I speak up in class)
	Used equivalent Dutch phrase for “I dare to say something in class”
	No
	n/a
	No
	n/a

	Social
	I feel like I fit in with people.
	Yes (fit in)
	Used equivalent Dutch word for “I belong”
	No
	n/a
	Yes (I belong)
	No change – options for “I fit well”, “I belong” or “I feel at home” were discussed but “I belong” was considered the best option

	Speech-Related Distress
	I try to avoid speaking in front of people.
	No
	n/a
	No
	n/a
	Yes (avoid)
	Used equivalent Dutch phrase for “I’d rather not speak when other people are present”

	Speech-Related Distress
	I feel embarrassed when I speak.
	Yes (embarrassed)
	Used equivalent Dutch word for “uncomfortable”
	No
	n/a
	No
	n/a

	Speech Function
	I need to concentrate to speak well.
	Yes (speak well)
	Used equivalent Dutch word for “speak clearly”
	No
	n/a
	No
	n/a

	Speech Function
	It sounds like I speak out of my nose (nasally).
	No
	n/a
	No
	n/a
	Yes (nasally)
	No change – the first part of the sentence was understood
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4.4	Abstract

Background: Cleft lip and/or palate (CL/P) is a common congenital craniofacial anomaly that may negatively affect an individual’s appearance, health-related quality of life, or speech. In Spain, Colombia, and Chile the overall prevalence of CL/P ranges from 0.53 – 1.59 cases per 1000 live births. Currently, there is no patient-reported outcome (PRO) instrument that is specific for patients with CL/P. The CLEFT-Q is a new PRO instrument developed to measure outcomes of treatment in patients 8 to 29 years of age with CL/P. The aim of this study was to translate and culturally adapt the CLEFT-Q for use in Colombia, Chile, and Spain. 

Methods. The CLEFT-Q was translated from English to 3 Spanish language varieties (Colombian, Chilean, and Spanish (Spain)) and Catalan. Translation and cultural adaptation guidelines set forth by the International Society for Pharmacoeconomics and Outcomes Research were followed. 

Results. The field test version of the CLEFT-Q consisted of 13 scales (total 154 items) measuring appearance, health-related quality of life, and facial function. Forward translations revealed 10 (7%) items that were difficult to translate into Chilean, and back translations identified 34 (22%) and 21 (13%) items whose meaning differed from the English version in at least 1 of the 3 Spanish varieties and Catalan respectively. Twenty-one participants took part in cognitive debriefing interviews. Participants were recruited from plastic surgery centers in Bogotá, Colombia (n=4), Santiago, Chile (n=7), and Barcelona, Spain (n=10). Most participants were males (n=14, 67%) and were diagnosed with CL/P (n=17, 81%). Participants reported difficulty understanding 1 item in the Colombian, 1 item in the Spanish (Spain), and 11 items from the Catalan version. Comparison of the 3 Spanish varieties revealed 61 (40%) of the 154 items whose wording differed across the 3 Spanish versions. 

Conclusion. Translation and cultural adaptation processes provided evidence of transferability of the CLEFT-Q scales into 3 Spanish varieties and Catalan, as semantic, idiomatic, experiential, and conceptual equivalence of the items, instructions, and response options were achieved. 

4.5	Introduction

Cleft lip and/or palate (CL/P) is a common craniofacial condition with a global annual prevalence of 7.94 cases per 10,000 live births.1 In Spain, Chile, and Colombia, the prevalence of CL/P has been reported between 0.53 to 1.59 cases per 1000 live births.2-4 

A diagnosis of CL/P may negatively impact ones’ appearance, health-related quality of life (HRQOL), and/or speech.5 Treatment of CL/P often requires a multidisciplinary team of experts who follow patients from birth through to adulthood.6 Patients with CL/P may undergo intensive treatment involving a combination of surgical and non-surgical procedures.7 Although the goal of treatment is to improve one’s appearance, psychosocial function, and speech, the measurement of treatment outcomes have traditionally focused on objective clinician-reported or observer-reported assessments.8-14 The inclusion of the patient perspective through the use of a specific patient-reported outcome (PRO) instrument for cleft lip and/or palate may increase our understanding of patient concerns, as PRO instruments enable the measurement of a patient’s health concerns.15 

Developing or adapting PRO instruments into Spanish requires careful consideration of the linguistic characteristics of each Spanish variety. Hudson (1996) defines language varieties as “a set of linguistic items with similar distribution”.16 Spanish has been classified as having 3 distinct varieties for Spain including, the Castilian, Andalusian, and Canary varieties; and 5 distinct varieties in Latin America including Caribbean, Mexico-Central American, Andean, Rioplatense, and Chilean.17 Linguistic characteristics of the regional Spanish varieties are distinguished based on differences in phonology (how sounds are used), morphosyntax (the morphological and syntactic properties), and vocabulary.18 These linguistic features reveal the different categorizations and divisions of the cultural varieties.18 In a study by García-García et al. (2000), the authors aimed to develop a Spanish (Castilian) version of the Child Health Assessment Questionnaire (cHAQ), a 30-item disease-specific questionnaire for children with juvenile idiopathic arthritis and other pediatric rheumatic diseases.19-20 As part of this study, the authors compared their final Spanish (Castilian) version to the Mexican and Costa Rican translations. Comparison of the Mexican and Spanish (Castilian) versions reveal 24 (80%) items that differed, and the Costa Rican version showed even more semantic differences in 90% of the items when compared to the Spanish (Castilian).20 Only 1 question was identical when comparing the Costa Rican and Mexican versions of the questionnaire, with the remaining items indicating some differences.20 Findings from this study reveal that even among 2 neighboring countries (Mexico and Costa Rica), different adaptations of the cHAQ were needed to meet linguistic and socio-cultural demands, thus supporting the need to develop independent translations that address the linguistic characteristics of Spanish for each Spanish-speaking country or region.20 

In a 2009 report from the United States Food and Drug Administration (FDA) “Guidance for industry patient-reported outcome measures: use in medical product development to support labeling claims” the FDA recommended the provision of “...evidence that the content validity and other measurement properties are adequately similar between all [translated] versions used in the clinical trial.”21 There is an increasing demand for PRO instruments that are available in multiple languages, which can be used across different cultures.22 The CLEFT-Q is a new PRO instrument developed for patients with CL/P. To facilitate the involvement of 3 hospitals located in Colombia, Chile, and Spain in an international field test, a process was required to translate and culturally adapt the CLEFT-Q. The aim of this study was to develop Colombian, Chilean, Spanish (Spain), and Catalan versions of the CLEFT-Q that are conceptually equivalent to the source language version, yet culturally and linguistically appropriate for use in the target country or culture to facilitate the pooling and comparison of data. It was also intended to assess the CLEFT-Q’s transferability, i.e. the degree to which the CLEFT-Q can be transferred to other contexts with other respondents.23-24 Best-practice guidelines set forth by the International Society for Pharmacoeconomics and Outcomes Research (ISPOR) for the translation and cultural adaptation of instruments were used.25


4.6	Methods

4.6.1	Ethics

This study was approved by the Research Ethics Board at the coordinating centre (Hamilton Integrated Research Ethics Board (HiREB)) and each of the following participating hospitals: Fundación Gantz Hospital del Niño con Fisura in Santiago, Chile; and Hospital Sant Joan de Déu in Barcelona, Spain. For Fundación Operación Sonrisa Colombia and Centro de Atención Multidisciplinaria Gilberto Mariño Contreras in Bogotá, Colombia, the CLEFT-Q study was performed in accordance with the laws set forth by the Ministry of Health Colombia (Resolucion N°008430 De 1993 (4 De Octubre De 1993)). The study was conducted in accordance with policies for ethical conduct in research involving humans, and all participants and/or their legal guardians provided written informed consent or assent according to each center’s policy.

4.6.2	The CLEFT-Q

The CLEFT-Q is a PRO instrument developed as a self-report instrument for patients with CL/P aged 8 to 29 years, to evaluate the impact of surgery and treatment on a patients’ appearance, speech, and health-related quality of life (HRQOL).26 The CLEFT-Q was developed according to the guidelines of the United States Food and Drug Administration,21 the Scientific Advisory Committee of the Medical Outcomes Trust,27 and the International Society for Pharmacoeconomics and Outcomes Research.28 The initial development (Phase I) of the CLEFT-Q involved a literature review29 followed by qualitative interviews with 138 patients from 6 countries.30 Results from the review were used to develop an initial CLEFT-Q conceptual framework that was refined from the qualitative data, and used to inform the development of a set of scales.30 Revisions to the scales (items, instructions, and response options) were made using feedback from patients during a series of cognitive interviews, as well as experts in the field of CL/P.31

The field test version of the CLEFT-Q comprised 154 items distributed across 3 domains and 13 concepts as follows: appearance of the face, nose, nostrils, teeth, lips, jaws, cleft scar; HRQOL, i.e., psychological, social, school, speech-related distress; and facial function, i.e., speaking and eating/drinking.31 The 7 appearance scales ask respondents to answer each item thinking of how their face (or specific area of their face) looks now, and respondents are then asked to answer for each item “how much do you like…” using the following 4 response options: “Not at all”, “A little bit”, “Quite a bit”, and “Very much”.31 The HRQOL and facial function scales ask respondents to answer each item in relation to the past week, and in terms of the following frequency response options: “Never”, “Sometimes”, “Often”, and “Always”.31 Mean Flesch–Kincaid (F–K) grade-reading level for the CLEFT-Q items was 1.4 (range, 0–5.2), most of which were below the fifth-grade reading level, with the exception of 2 items.31

The CLEFT-Q field test was performed in 30 hospitals across 12 countries.32 Rasch measurement theory (RMT) analysis was used to refine the CLEFT-Q scales and to examine its reliability and validity.32 The psychometric findings of the final item-reduced CLEFT-Q, as well as normative values for age, gender, and cleft type are reported elsewhere.32

4.6.3	Selection of translators 

For each Spanish variety or Catalan, 3 translators were involved. Two translators whose mother tongue was in 1 of the 3 Spanish varieties or Catalan (target language) and who were fluent in English (source language) were recruited to perform forward translations. Definitions of the key terms used throughout this paper are available in Appendix C. One additional translator for each Spanish variety or Catalan whose mother tongue was in 1 of the 3 target Spanish varieties or Catalan and who was fluent in English was recruited to perform back translations. At least 1 in-country representative (i.e., an individual who lives in the country of the target language) was included as a translator for all Spanish varieties and Catalan.25 For the Spanish (Spain) and Catalan translations, the same 3 translators whose mother tongue was in Spanish (Spain) and Catalan and who were fluent in English, performed both translations.



4.6.4	Selection of study participants for cognitive debriefing interviews

Cognitive debriefing interviews involved participants from each of the participating centers. Eligibility criteria included the following: individuals with CL/P; aged between 8 and 29 years; who could read and understand 1 of the CLEFT-Q target Spanish varieties or Catalan. We aimed to recruit a sample of convenience of 5 participants per Spanish variety and Catalan from the plastic surgery or orthodontics clinics. Sample size for the cognitive debriefing interviews aimed to adhere to the ISPOR recommendations, which is to perform interviews on 5 to 8 participants in the target country.25 A member of the healthcare team at each center approached potential participants in clinic to invite their participation in the study. 
 
4.6.5	Translation and cultural adaptation process

Translation and cultural adaptation of the CLEFT-Q into the 3 Spanish varieties and Catalan took place between November 2014 and June 2016. Best-practice guidelines outlined by ISPOR were used for the translation and cultural adaptation of the CLEFT-Q.25 The use of these methods ensured the development of high quality reliable translations (Figure 1). 

A member of the CLEFT-Q team (ET) was assigned as the project manager. The project manager reviewed CLEFT-Q concepts with the 2 forward translators for the 4 translations, in order to ensure that all concepts were clearly understood by the translators as intended by the CLEFT-Q developer. Translations were performed to maintain comparable meaning to the source language version of the items, instructions, and response options.33 Translators were asked to prepare translations using simple terminology, rather than literal translations, and were encouraged to provide feedback on any words or phrases that were difficult to translate, i.e. due to the items construction, language differences, or any items that may not be culturally acceptable.25 Difficulty in translating any of the items, instructions, or response options was rated as none (no problems with the translation), minor (some differences in the grammatical or linguistic structure, requiring the item to be expressed in an alternative, yet conceptually equivalent manner), or major (significant differences in the grammatical or linguistic structure as such that conceptual equivalence cannot be obtained). The project manager facilitated the translations and analyses for all 4 translations.

Steps for the translation and cultural adaptation the CLEFT-Q were as follows: 
Step 1. The project manager oversaw the translation work and trained the translators on the translation procedures to follow in order to ensure consistency across all translation versions. The project manager explained the CLEFT-Q concepts to the 2 individuals performing the forward translation for each of the 4 translations and reviewed the work after each translation step. 

Step 2. Two forward translators whose mother tongue was Colombian, Spanish (Spain), or Catalan, and who were fluent in the source language (English) performed independent forward translations.25 Translation of the Chilean version entailed 2 forward translators, whose mother tongue was Chilean and who were fluent in the source language (English). Translators independently reviewed the English version of the CLEFT-Q and used the final Colombian version as a template to suggest modifications that were necessary to achieve semantic, idiomatic, experiential, and conceptual equivalence using acceptable language for the Chilean population.34  

Step 3. After the 2 independent forward translations into the target language were completed, consensus meetings were held between the 2 forward translator pairs to reconcile their independent forward translations. The Microsoft Excel (2016) worksheet used to reconcile and analyze the forward translation results can be found in Appendix D. Consensus and reconciliation of the 2 forward translations resulted in Version 1 of each target Spanish variety and Catalan.25

Step 4. One back translator for each translation, who had not seen the source language version of the CLEFT-Q, translated the target Spanish variety or Catalan Version 1 back into English.25 

Step 5. The project manager compared the back translations for each Spanish variety and Catalan to the source language version to identify discrepancies.25 More specifically, the project manager compared each item, instruction, and response option in terms of their semantic and idiomatic equivalence (Appendix C).34 The template Excel (2016) worksheet for the analysis of the back translation results can be found in Appendix E. 

Step 6. The project manager, the forward translators, and/or the back translators for each respective Spanish variety and Catalan met to discuss discrepancies between the back translation and the source language version. Challenges in obtaining semantic, idiomatic, experiential, and conceptual equivalence (Appendix C) of the items, instructions, or response options were further discussed.34 Items whose meanings were not maintained were re-translated in an iterative manner until an acceptable result was achieved.25 These steps resulted in Version 2 of the target Spanish varieties and Catalan. 

Step 7. For each translation, an in-country representative who was fluent in the target language conducted cognitive debriefing interviews with participants. To maintain consistency in the data collection across all Spanish varieties and Catalan, individuals who performed the cognitive debriefing interviewers were trained by the project manager. Using the ‘think aloud’ approach35-36 participants completed the CLEFT-Q while verbalizing each item and what they thought it was asking, which made it possible for the interviewer to identify words and/or phrases that were difficult to understand. For any difficulties identified, the interviewer explained the meaning to the participant, who was then asked to suggest alternative words/phrases to enhance comprehension. This process made it possible to assess the experiential or conceptual equivalence of the CLEFT-Q.25,34
Step 8. The project manager and the in-country representative reviewed findings from the cognitive debriefing interviews, which were used to further modify the target Spanish varieties and Catalan versions. This process resulted in Version 3 of the 4 translations.25 The template Excel worksheet for the analysis of the cognitive debriefing interview results can be found in Appendix F. 

Step 9. The final target Spanish variety and Catalan versions were proofread by 1 of the translators for spelling and grammatical errors. The target Spanish varieties and Catalan versions were included within REDCap (Research Electronic Data Capture, a secure web application or building and managing online surveys and databases37) to facilitate the participation of each hospital in the international field test.

4.7	Results

Translation and cultural adaptation of the CLEFT-Q resulted in the development of 3 equivalent Spanish varieties and a Catalan version for use in Colombia, Chile, and Spain. Translations were developed to be cross-culturally equivalent to the source language version, and the items, instructions, and response options were worded so that participants could easily understand them. 

Three translators for each Spanish variety and Catalan were recruited to perform the translations. One in-country representative from Colombia and Spain were involved as translators, as well as 2 from Chile. Individuals performing translations had either no medical background (Colombia, n = 1; Chile, n = 1; and Spain, n = 2) or were healthcare professionals (Colombia, n = 2; Chile, n = 2; and Spain, n = 1).

4.7.1	Results from the forward translations of the CLEFT-Q into Colombian, Chilean, Spanish (Spain), and Catalan

Reconciliation of the 2 forward translations for each Spanish variety and Catalan revealed some inconsistencies (Figure 2A). Translation of the CLEFT-Q into Colombian led to a greater number of inconsistencies between the 2 forward translations (n= 114, 74%) compared to Chilean (n=17, 11%), Spanish (Spain) (n= 85, 55%), and Catalan (n=93, 60%) (Figure 2A). These inconsistencies were related to the wording or phrasing of the items. For example, in the Colombian version the item “it’s easy for me to make friends” was translated as “es facil hacer amigos” by translator 1 and “para mi, es facil hacer amigos” by translator 2. During the consensus and reconciliation meeting, the 2 forward translators agreed that “para mi, es facil hacer amigos” was the best version of the item to depict the English meaning. Furthermore, of the 154 items in the CLEFT-Q scales, only 10 (7%) items were reported as difficult to translate by the 2 forward translators of the Chilean version, and none were reported as difficult to translate by the forward translators of the Colombian, Spanish (Spain), and Catalan versions. Difficulties expressed by the Chilean translators were considered to be minor. For example, items such as “I feel okay about myself” and “I feel like I fit in” were difficult to translate, as “okay” and “fit in” are phrases not commonly used in Chile. Difficulties with the translations were appropriately resolved after a consensus meeting held between the 2 forward translators and the project manager. 

4.7.2	Results from the back translations of the CLEFT-Q into Colombian, Chilean, Spanish (Spain), and Catalan

Back translation revealed some inconsistencies in the words or phrases of the items for each Spanish variety and Catalan. A total of 144 (94%), 142 (92%), 133 (86%), and 131 (85%) items in the Spanish (Spain), Chilean, Catalan, and Colombian versions respectively had achieved semantic, idiomatic, cultural, and conceptual equivalence. In some instances, when the back translations were compared to the English source, the meaning of items in the Colombian (n=23, 15%), Catalan (n=21, 14%), Chilean (n=12, 7%), and Spanish (Spain) (n=10, 6%) translations were changed and required re-wording (Figure 2B). A change in the meaning of an item was more common in the Colombian and Catalan translations. For instance, the item “I stand up for myself” was back translated as “I know how to fend for myself” (Colombian) and “I know how to look after myself” (Catalan). These translations were considered to have a slightly different meaning than the source version and required revision. All discrepancies were resolved after a meeting held between the project manager and the translators for each of the 4 languages.

Semantic equivalence was difficult to achieve for all 4-response options in Colombian, Chilean, and Catalan; however, equivalent translations were later derived. Instructions and response options for the 4 HRQOL scales and 2 facial function scales were easily translated into the 3 Spanish varieties and Catalan. Minor changes to spelling, punctuation, and grammar were required upon final proofreading of the different Spanish varieties and the Catalan versions of the CLEFT-Q. 

4.7.3	Results from cognitive debriefing interviews with participants

Cognitive debriefing interviews involved 21 participants from 3 countries, including Colombia, Chile, and Spain (Table 1). Most participants were male (14, 67%) and had CL/P (17, 81%) (Table 1). For each Spanish variety and Catalan, the number of participants ranged from 4 to 7. In Spain, 5 participants whose mother tongue is Spanish (Spain) and 5 whose mother tongue is Catalan were selected. Catalan-speaking participants expressed the most difficulty interpreting some of the CLEFT-Q items (n=11, 7%) (Figure 2C). Items such as “how your face looks when you look your best?” and “I feel safe at school (not bullied)” were difficult concepts for some participants. For these items, the words “when you look your best” and “bullied” respectively were identified as difficult to understand. Since no difficulty was expressed for a single item from multiple participants, no changes were made to the translation or to the source version of the CLEFT-Q.

4.7.4	Example results from the Chilean translation and cultural adaptation process of the CLEFT-Q

Table 2 provides an example of the changes made throughout the process of translating the Chilean version of the CLEFT-Q. Reconciliation of the 2 forward translations revealed 17 (11%) items that were translated differently by the 2 forward translators. Among these items, 10 (6%) consisted of words or phrases that were considered difficult to translate (Table 2). For example, the item “how your cleft lip scar looks from far away?” was translated as “how do you see the lip scar from afar?” by translator 1 and “how does the scar on your lips look from afar?” by translator 2. The translation of translator 1 was considered to be the most appropriate to maintain the meaning of the source item and was retained in Version 1. Back translation revealed 135 (87%) items whose wording differed slightly from the source version, among which the meaning of 12 (7%) items were considered different (Table 2). Items whose meanings were changed from the source language version were re-translated until a satisfactory result was achieved. Cognitive debriefing interviews conducted with 7 Chilean-speaking participants reveal no difficulty understanding the words or phrases of the items. 




4.7.5	Comparison of item wording between the final Colombian, Chilean, and Spanish (Spain) versions of the CLEFT-Q

A total of 61 (40%) items differed across the 3 Spanish varieties. Comparison of the 2 South American versions (Colombian and Chilean) revealed that although the meaning was maintained, the item construction or wording of 84 (55%) items differed. Similarly, 84 (55%) items differed between the Colombian and Spanish (Spain) versions, while comparison of the Chilean and Spanish (Spain) version revealed that 98 (64%) items differed in their item construction or wording. Table 3 outlines the total number of differences of the CLEFT-Q item wording by domain between the 3 Spanish varieties. Interestingly, more differences between items in the appearance scales were identified compared to items in the HRQOL and facial function scales (Table 3). An example of the differences in the items of the cleft lip scar scale between the 3 Spanish varieties can be found in Table 4.

4.8	Discussion

Our team developed 4 conceptually equivalent translations of the CLEFT-Q prior to commencing our international field test. Performing advanced translations was essential to gaining input from different cultural and linguistic backgrounds before finalizing the source questionnaire for cross-cultural implementation.38 To achieve maximum equivalence of items, instructions, and response options, it is crucial that the process of cross-cultural translation of a PRO instrument follows a valid and scientifically sound methodology.25 Achieving cross-cultural equivalence of the CLEFT-Q was vital to enable its use in multiple Spanish-speaking countries, and to facilitate their participation in the international field test study.39

Comparison of the 2 forward translations for the Chilean version revealed fewer inconsistencies compared with the Colombian, Spanish (Spain), and Catalan versions. These fewer inconsistencies may be attributed to the fact that the Colombian version was used as a template, alongside the English version, in order to develop the Chilean translation. Analysis of the back translations revealed some discrepancies in the items’ meanings when compared to the source language version. However, all of the items whose meanings were changed during the translation process were easily modified for the final version to reflect the meaning of the source language version. Cognitive debriefing interview results revealed that Catalan participants had more difficulty with the items than participants from the 3 Spanish varieties. This difficulty may be attributed to the fact that most of the participants who took part in cognitive debriefing interviews for the Catalan version were younger (between 8 and 11 years of age), compared with the participants for the 3 Spanish versions who were mainly older (between 12 and 23 years of age). Finally, comparisons of the 3 Spanish varieties reveal substantial differences between each version. These findings, which highlight the importance of having separate translations for different Spanish countries, are consistent with results from the study by García-García et al. (2000) who identified that over 80% of the items differed between the Mexican, Costa Rican, and Spanish (Spain) versions of the cHAQ.20 

It was important to develop conceptually equivalent, rather than literal translations for each Spanish variety and Catalan.25 In order to achieve conceptual equivalence, initial explanations of the items, instructions, and response options, as well as frequent discussion between the translators, project manager, and the instrument developers were necessary. Despite the significant grammatical differences between English (i.e., a Germanic language) and Spanish (i.e., a Romance language), no major challenges arose during the translation and cultural adaptation of the CLEFT-Q into the multiple Spanish varieties and Catalan due to the easy application of the ISPOR guidelines. Additionally, the simple and objective organization and wording of the CLEFT-Q items, instructions, and response options were also a factor in the lack of major challenges. Translation and cultural adaptation of the CLEFT-Q allowed us to make critical changes to the items, instructions, or response options prior to launching our international field test. Input from participants with CL/P was essential to ensure that the CLEFT-Q was easily understood and applicable to the target populations, and contributed to some improvements to the initial translations. Analysis of semantic, idiomatic, cultural, and conceptual equivalence confirmed that the CLEFT-Q constructs are appropriate and are equally valid for the target Spanish variety and Catalan.

Two different versions of the CLEFT-Q were prepared for use in Spain: Spanish and Catalan. Despite the fact that Spanish and Catalan are spoken within the same country and are both Romance languages, comparison of the 2 versions revealed no overlap between the items, instructions, or response options of the CLEFT-Q. Therefore, translation of the CLEFT-Q into both languages was necessary to facilitate the use of the CLEFT-Q in Spain, particularly Barcelona. Also, using the Colombian version as a template to develop the Chilean version proved to be effective, and reduced the time needed to prepare the Chilean translation. Future translations of the CLEFT-Q into other Spanish varieties from neighboring countries may warrant the use of either the Colombian, Chilean, or Spanish (Spain) versions as a template to prepare appropriate translations for their populations. However, translation and cultural adaptation of the CLEFT-Q into other languages, including other Romance languages, would require their own translations using the English source of the CLEFT-Q.

Since the goal for our international field test (Phase II) was to include multiple countries,32 our team decided it was critical to perform the translation and cultural adaptation work prior to validating the scales. This approach enabled us to ensure that the content of the CLEFT-Q resonated well with participants with CL/P who vary by country and language. Therefore, an important strength of our study is the inclusion of the translation and cultural adaptation procedures during Phase I of the CLEFT-Q development. Furthermore, the inclusion of an international sample of participants for the cognitive debriefing interviews simultaneously proved to be advantageous for confirming the transferability of the CLEFT-Q. Finally, consistent methodology used throughout the translation and cultural adaptation process was maintained by having a member of the CLEFT-Q team (ET) train all of the translators and cognitive debriefing interviewers on the procedures.

A limitation of our initial qualitative study30 and cognitive interviews31 were that none of the participants were from Spanish-speaking or Catalan-speaking populations. However, given the involvement of a large number of participants from Canada, England, India, Ireland, Kenya, the Philippines, the Netherlands, and the United States of America, who varied by language and culture, were involved, we believe that this potential limitation is minimal, and did not impact the transferability of the CLEFT-Q to Spanish-speaking or Catalan--speaking populations. A potential limitation of the present study was that the 3 translators used to perform the translations of each Spanish variety and Catalan were not professional translators. Also, each translator who performed the back translations had a mother tongue in the respective Spanish variety or Catalan, and were fluent in English. ISPOR recommendations are to use professional translators, and for the back translations to be performed by someone fluent in the target language with their mother tongue in English. However, we think it is unlikely these deviations from ISPOR guidelines had any impact on the quality of the final translations. Another limitation is our use of a convenience sample of participants for the cognitive debriefing interviews. Given that a small number of participants are required for this final step of the ISPOR translation and cultural adaptation process, it is not possible to ensure a representative sample is chosen. For example, our sample mostly included participants with CL/P as opposed to other cleft types. However, this difference reflects the distribution of cleft types in the literature.40 Lastly; only 4 participants were included in the cognitive debriefing interviews for the Colombian translations, which is 1 fewer than the ISPOR recommendations. Since multiple translations were completed simultaneously, the feedback obtained was from a large sample of Spanish participants completing the other translations. We feel it unlikely that the addition of 1 more participant would have changed the final Colombian version.

4.9	Conclusion

Translation and cultural adaptation processes provided evidence of transferability for the CLEFT-Q scales into 3 Spanish varieties and Catalan, as semantic, idiomatic, experiential, and conceptual equivalence of the items, instructions, and response options was achieved. Upon completion of the CLEFT-Q development the scales will be available for use in clinical practice, research, and benchmarking of outcomes internationally.  Methods for the translation and cultural adaptation of the CLEFT-Q described here can be used to assess the quality and validity of our translation, and to inform new translation of the CLEFT-Q as well as other PRO instruments. 
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4.11	Figure 1. Translation and cultural adaptation steps for the CLEFT-QCOLOMBIAN, SPANISH (SPAIN), AND CATALAN TRANSLATION
CHILEAN TRANSLATIONS


	· 2 forward translators review the source language (English) version and final Colombian version simultaneously
· Modifications made to the Colombian version 
· Translators and in-country representatives recruited
· Explanation of instrument concepts 
· Reconciliation and harmonization of the 2 forward translations
· Preparation of Version 1 of the target Chilean version
· 1 back translation (Chilean  source language)
· Comparison of back translation to the original source language version
· Harmonization meeting with CLEFT-Q developers and translators
· Preparation of Version 2 of the target Chilean version
· Cognitive debriefing interviews with patients‘
· Review of cognitive debriefing interview results
· Preparation of Version 3 of the target Chilean version
· Finalization and proofreading
· Preparation of Final target Chilean version
Step 1
· Translators and in-country representatives recruited
· Explanation of instrument concepts 
Step 2
· 2 independent forward translations (source language  target Spanish variety/language)
Step 3
· Reconciliation and harmonization of the 2 forward translations
· Preparation of Version 1 of the target Spanish variety/language 
Step 4
· 1 back translation (target Spanish variety/language  source language)
Step 5
· Comparison of back translation to original source language version
· Harmonization meeting with CLEFT-Q developers and translators
· Preparation of Version 2 of the target Spanish variety/language
Step 6
Step 7
· Cognitive debriefing interviews with patients
Step 8
· Review of cognitive debriefing interview results
· Preparation of Version 3 of the target Spanish variety/language
· Finalization and proofreading
· Preparation of Final target Spanish variety/language version

NOTE: This figure was adapted from the translation and cultural adaptation steps outlined in Wild D, Grove A, Martin M, Eremenco S, McElroy S, Verjee-Lorenz A, Erikson P. (2005). Principles of good practice for the translation and cultural adaptation process for patient-reported outcomes (PRO) measures: report of the ISPOR Task Force for Translation and Cultural Adaptation. Value Health, 2005; 8(2): 94-104.




 	












4.12	Figure 2

Figure 2A. Total number of inconsistent translations of items between the 2 forward translations by variety/language
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Figure 2B. Total number of items whose semantic, idiomatic, or conceptual equivalence were not obtained when comparing the back translation to the source language version
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Figure 2C. Total number of items that were difficult for patients to understand during the cognitive debriefing interviews by variety/language
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4.13	Table 1. Characteristics of patients participating in the cognitive debriefing interviews

	
	Colombian
Count (%)
n= 4
	Chilean
Count (%)
n= 7
	Spanish (Spain)
Count (%)
n= 5
	Catalan
Count (%)
n= 5
	Total
Count (%)
n= 21

	Age (years)

	     8-11
	2 (50.0)
	0 (0.0)
	3 (60.0)
	3 (60.0)
	8 (38.1)

	     12-15
	0 (0.0)
	1 (14.3)
	2 (40.0)
	1 (20.0)
	4 (19.0)

	     16-19
	1 (25.0)
	3 (42.9)
	0 (0.0)
	1 (20.0)
	5 (23.8)

	     20-23
	1 (25.0)
	2 (28.5)
	0 (0.0)
	0 (0.0)
	3 (14.3)

	     24-29
	0 (0.0)
	1 (14.3)
	0 (0.0)
	0 (0.0)
	1 (4.8)

	Gender

	     Male
	3 (75.0)
	4 (47.1)
	4 (80.0)
	3 (60.0)
	14 (66.7)

	     Female
	1 (25.0)
	3 (42.9)
	1 (20.0)
	2 (40.0)
	7 (33.3)

	Cleft type

	     Cleft Lip only
	0 (0.0)
	0 (0.0)
	0 (0.0)
	1 (20.0)
	1 (4.8)

	     Cleft Palate only
	0 (0.0)
	0 (0.0)
	1 (20.0)
	0 (0.0)
	1 (4.8)

	     Cleft Lip and 
     Palate
	4 (100)
	6 (85.7)
	4 (80.0)
	3 (60.0)
	17 (80.9)

	     Cleft Lip and 
     Alveolus
	0 (0.0)
	1 (14.3)
	0 (0.0)
	1 (20.0)
	2 (9.5)




















4.14	Table 2. Example of the changes made throughout the translation of the Chilean version of the CLEFT-Q

	Scale 
	Item 
	Difficult to Translate (specific word or phrase)
	Solution
	Changed meaning post back translation (specific word or phrase)
	Solution
	Difficult for patients to understand or interpret
(specific word or phrase)
	Solution

	Face 
	…how your face looks when you look your best?
	Yes (when you look your best)
	Excluded “when you look your best” from Chilean version
	Yes
	Used equivalent Chilean phrase for “when you look great”
	No
	n/a

	Face
	…how your face looks when you laugh?
	No
	n/a
	Yes (laugh)
	Used equivalent Chilean phrase for “laugh out loud”
	No
	n/a

	Nose
	...how the bridge of your nose looks (the part of the nose where glasses sit)?
	Yes (bridge)
	Used equivalent Chilean phrase for “top of the nose where the glasses are placed”
	No
	n/a 
	No
	n/a

	Nose
	…how wide your nose looks at the bottom (from side to side)?
	Yes (at the bottom)
	Excluded “at the bottom” from Chilean version
	No
	n/a 
	No
	n/a

	Nose
	…the shape of your nose (how flat or raised up it is)?
	Yes (flat or raised up)
	Excluded “(how flat or raised up it is)” from Chilean version
	No
	n/a 
	No
	n/a

	Nostrils
	…the width of your nostrils (from side to side)?
	Yes (from side to side)
	Excluded “(from side to side)” from Chilean version
	No
	n/a 
	No
	n/a

	Lips
	…how much you can move your lips (like to whistle or kiss)?
	No
	n/a
	Yes (how much you can move)
	Used equivalent Chilean phrase for “how your lips move”
	No
	n/a

	Lips
	…how your lips look when you laugh?
	No
	n/a
	Yes (laugh)
	Used equivalent Chilean phrase for “laugh out loud”
	No
	n/a

	Cleft Lip Scar
	…how your cleft lip scar feels when you touch it (smooth or bumpy)?
	Yes (smooth or bumpy)
	Excluded “(smooth or bumpy)” from Chilean version
	No
	n/a 
	No
	n/a

	Cleft Lip Scar
	…how your cleft lip scar looks in the mirror?
	No
	n/a
	Yes (how your)
	Used equivalent Chilean phrase for “what does the scar on the lip look like in the mirror”
	No
	n/a

	Jaws
	…how far your bottom jaw comes out compared to your top jaw?  
	No
	n/a
	Yes (compared to your top jaw)
	Used equivalent Chilean phrase for “compared to your top jaw”
	No
	n/a

	Psychological
	I feel okay about myself.
	Yes (okay)
	Used equivalent Chilean word for “comfortable”
	No
	n/a 
	No
	n/a

	Psychological
	I feel like I fit in.
	No
	n/a
	Yes (fit in)
	Used equivalent Chilean phrase for “I belong”
	No
	n/a

	School
	Other students listen to me when I talk.
	No
	n/a
	Yes (listen to me)
	Used equivalent Chilean phrase for “listen to me”
	No
	n/a

	School
	I fit in at school.
	No
	n/a
	Yes (fit in)
	Used equivalent Chilean phrase for “I feel part of my school”
	No
	n/a

	Social
	I have fun with friends.
	No
	n/a
	Yes (have fun)
	Used equivalent Chilean phrase for “have fun”
	No
	n/a

	Social
	I feel like I fit in with people.
	Yes (fit in)
	Used equivalent Chilean phrase for “I feel that I integrate well with people”
	No
	n/a
	No
	n/a

	Social
	It’s okay when people look at my face.
	Yes (okay)
	Used equivalent Chilean phrase for “it is fine”
	No
	n/a 
	No
	n/a

	Social
	It’s okay if people ask me about my face.
	Yes (okay)
	Used equivalent Chilean phrase for “it is fine”
	No
	n/a 
	No
	n/a

	Speech Function
	I need to try hard to speak well.
	No
	n/a
	Yes (I need to try hard)
	Used equivalent Chilean phrase for “need to make an effort”
	No
	n/a

	Eating/
Drinking
	I have trouble biting into some foods.
	No
	n/a
	Yes (I have trouble)
	Used equivalent Chilean phrase for “have trouble”
	No
	n/a

	Eating/
Drinking
	I have to avoid eating certain foods.
	No
	n/a
	Yes (have to)
	Used equivalent Chilean phrase for “have to”
	No
	n/a


n/a = not applicable


4.15	Table 3. Total number of differences of the CLEFT-Q items between the 3 Spanish varieties

	
	Appearance scales
Count (%)
N = 79 items
	Health-related quality of life scales
Count (%)
N = 51 items
	Facial function scales
Count (%)
N = 24 items
	Total
Count (%)
N = 154 items

	Colombian versus Chilean 
	59 (74.7)
	17 (33.3)
	8 (33.3)
	84 (54.6)

	Colombian versus Spanish (Spain)
	56 (70.9)
	18 (35.3)
	10 (41.7)
	84 (54.6)

	Chilean versus Spanish (Spain)
	62 (78.5)
	25 (49.0)
	11 (45.8)
	98 (63.6)










4.16	Table 4. Example differences of items from the cleft lip scar scale between the 3 Spanish varieties

	Original English item
	Colombian translation
	Chilean translation
	Spanish (Spain) translation

	…how your cleft lip scar looks from far away?
	…cómo ves la cicatriz del labio hendido desde lejos?
	…cómo se ve la cicatriz de tu fisura labial desde lejos?
	…tu cicatriz de fisura labial desde lejos?

	…how much your cleft lip scar has faded over time?
	…cuánto se ha borrado la cicatriz con el tiempo?
	…cuánto se ha borrado la cicatriz del labio fisurado con el tiempo?
	…cuánto se ha borrado tu cicatriz con el tiempo?

	…how much the colour of your cleft lip scar matches your skin colour?
	…lo parecido del color de la cicatriz con el color de tu piel de alrededor?
	…lo parecido del color de la cicatriz del labio fisurado con el color de tu piel de alrededor?
	…lo que se parece el color de tu cicatriz con el color de tu piel de alrededor?

	…how your cleft lip scar feels when you touch it (smooth or bumpy)?
	…cómo sientes la cicatriz del labio hendido al tocarla?
	…cómo se siente la cicatriz de tu fisura labial al tocarla?
	…cómo sientes tu cicatriz de fisura labial al tocarla?

	…the colour of your cleft lip scar?
	…el color de la cicatriz de tu labio hendido?
	…el color de la cicatriz del labio fisurado?
	…el color de tu cicatriz de fisura labial?

	…how your cleft lip scar looks in the mirror?
	…la cicatriz de tu labio hendido en el espejo?
	…cómo se ve la cicatriz del labio fisurado en el espejo?
	…tu cicatriz de fisura labial en el espejo?

	…how your cleft lip scar looks in photos?
	…la cicatriz de tu labio hendido en las fotografías?
	…cómo se ve la cicatriz del labio fisurado en las fotografías?
	…tu cicatriz de fisura labial en las fotografías?

	…the width of your cleft lip scar?
	…el ancho de la cicatriz de tu labio hendido?
	…el ancho la cicatriz del labio fisurado?
	…el ancho de tu cicatriz de fisura labial?

	…how your cleft lip scar looks when you smile?
	…la cicatriz de tu labio hendido cuando sonríes?
	…cómo se ve la cicatriz del labio fisurado cuando sonríes?
	…tu cicatriz de fisura labial cuando sonríes?

	…the size of your cleft lip scar?
	…el tamaño de la cicatriz de tu labio hendido?
	…el tamaño de la cicatriz del labio fisurado?
	…el tamaño de tu cicatriz de fisura labial?

	…how your cleft lip scar looks up close?
	…cómo ves la cicatriz del labio hendido desde cerca?
	…cómo se ve la cicatriz del labio fisurado desde cerca?
	…tu cicatriz de fisura labial de cerca?

	…the shape of your cleft lip scar?
	…la forma de la cicatriz de tu labio hendido?
	…la forma de la cicatriz del labio fisurado?
	…la forma de tu cicatriz de fisura labial?
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5.1	Overview

The objectives for this thesis were 2-fold: (i) to establish content validity of the CLEFT-Q through cognitive interviews with patients and expert feedback1, and (ii) to determine the transferability of the CLEFT-Q by means of translating and culturally adapting the CLEFT-Q into 6 languages (Arabic, Catalan, Dutch, Hindi, Swedish, and Turkish) and 3 Spanish varieties (Colombian, Chilean, and Spanish (Spain)).2-3 

This thesis provides a comprehensive approach for the development and validation of a cross-culturally relevant instrument from Phase I of instrument development. Findings from study 1 (chapter 2) where feedback was obtained from patients and experts within the field of CL/P, were useful for refining the CLEFT-Q scales. Study 1 also ensured that the CLEFT-Qs content was relevant for application in patients who vary by languages and culture.1 Subsequently, study 2 (chapter 3) and study 3 (chapter 4) report findings from the translation and cultural adaptation of the CLEFT-Q for use in 8 countries, specifically Colombia, Chile, India, the Netherlands, Qatar, Spain, Sweden, and Turkey.2-3 Few problems were encountered during the translation and cultural adaptation of the CLEFT-Q, and patients who participated in the cognitive debriefing interviews for each respective language or Spanish variety reported that the CLEFT-Q was easily understood and appropriate.2-3 Findings from these 2 studies further support the cross-cultural application of the CLEFT-Q, since transferability of the CLEFT-Q was achieved in both studies.2-3
5.2	Implications, recommendations, and future research

Findings from the CLEFT-Q program of research reveal that the development of an instrument cross-culturally from the onset is promising and effective. Knowledge gained from this thesis will help to inform future initiatives to develop PRO instruments with a cross-cultural focus. The application of the CLEFT-Q in multiple settings may give rise to new clinical approaches and programs of research where comparisons of outcome data can be obtained from multiple sources.

Beyond the scope of this thesis, an international field test using the English and the various language versions of the CLEFT-Q has been conducted.4 A total of 2434 patients with CL/P from 12 different countries (Australia, Canada, Chile, Colombia, England, India, Ireland, the Netherlands, Spain, Sweden, Turkey, and the USA) were included.4 Findings from a Rasch analysis indicated that 12/13 of the CLEFT-Q scales were both valid and reliable, and that the scales appropriately mapped a clinical hierarchy for each respective concept.4 Differential Item Functioning (DIF) was performed to determine if patients within the country, gender, and age subgroups responded differently to items despite the same measured trait level.4 An unadjusted analysis revealed DIF among 23 items by country, 10 items by gender, and 25 items by age-group.4 Significant items in the unadjusted analysis were split by country, gender, and age, and Pearson correlations between the original and split person locations were > 0.99, indicating that DIF had a negligible influence on responses.4 The next steps to finalize the CLEFT-Q will be to conduct Phase III to further examine reliability and responsiveness to clinical change following cleft-specific surgeries.

Although the CLEFT-Q was easily translated into the 6 languages and 3 Spanish varieties,2-3 future efforts to translate and culturally adapt the CLEFT-Q will help to determine its transferability to populations who were not included during the initial development of the instrument. To enhance the quality of new translations, we recommend the application of the same translation and cultural adaptation procedures presented in this thesis. If these methods are applied, we do not anticipate any challenges with the adaptation and application of the CLEFT-Q to new languages and cultures. 

Further research may be warranted to determine if the CLEFT-Q can be utilized for patients less than 8 years of age. Also, to understand the parents’ perspectives of their child’s outcomes, qualitative interviews with parents would be necessary to adapt the scales to provide a parent/proxy version of the CLEFT-Q. A parent/proxy version may add value to future research efforts by enabling the longitudinal measurement of outcomes in patients who are too young to self-report.

Future research initiatives using the CLEFT-Q may also be helpful in documenting global outcomes of cleft treatment from the patients’ perspective. Organizations such as the International Consortium for Health Outcomes Measurement (ICHOM) included 9 CLEFT-Q scales into their Standard Set of outcomes.5 ICHOM was started in 2012 to move forward the value-based healthcare agenda. Experts work together to define standardize sets of outcomes for health conditions, and drive their adoption to enable providers to compare and improve. To date 600 organizations in 24 countries have adopted the first 20 standard sets to date. The first standard set for children was for CL/P and includes the CLEFT-Q as the main PRO. This standard set has been implemented into 17 hospitals and 3 registries (Dutch, Swedish, UK) in 8 countries. Hospitals using ICHOM standard sets are invited to contribute data into a common global pool to facilitate benchmarking of outcomes to address variation in practices and outcomes. 

Findings from studies using the CLEFT-Q may also be used in patient advocacy and clinical audits to improve the quality of care delivered to patients, as well as local, national, and international research efforts. Furthermore, application of the CLEFT-Q in clinical practice will permit patient reports of their own health outcomes and concerns directly to their healthcare providers. Healthcare providers can then use evidence provided by patients, in conjunction with objective outcome assessments such as ClinRO or ObsRO, during clinical decision making with patients. Application of the CLEFT-Q in longitudinal studies may also be useful to measure change over time. Finally, the CLEFT-Q may be applied in population-based studies to understand important cultural differences in outcomes related to how clefts are managed globally. 



5.3	Strengths and limitations of the study

An important strength of the present thesis was that data collection and analysis took place sequentially and iteratively, which allowed us to apply knowledge gained from preceding studies to subsequent studies. This iterative approach was particularly useful in transitioning between the cognitive interviews conducted in study 1 and the cognitive debriefing interviews conducted as part of the translation and cultural adaptation process in studies 2 and 3.1-3 Since the participants in studies 2 and 3 differed by language and culture to those participants in study 1, knowledge gained from the cognitive interviews of study 1 was applied during the cognitive debriefing interviews in studies 2 and 3.1-3 This approach allowed us to further identify any problematic items, instructions, or response options in the application of the CLEFT-Q in new cultures. 

Cognitive interviews were incorporated as part of the CLEFT-Q development process to ensure that any problems with the instrument are captured early on in its development. Credibility of the cognitive interviews in all 3 studies was addressed through the use of data saturation, triangulation, and member checking.6 Sample size for cognitive interviews was determined prospectively by the number of interviews required to reach saturations, i.e. to ensure that there are no new problems with the instrument.7 The sample was selected to incorporate patients with a diverse range of characteristics, who are representative of the target population and that could identify a range of problems.8 Although a large proportion (76%) of our total sample for all of the studies had CL/P, patients who varied by gender, language, and culture were included.1-3 Triangulation, the process of seeking convergent themes between different stakeholders, was employed by incorporating patient and expert feedback during the cognitive interviews in study 1.9 Member checking, the process of sharing results from preceding interviews to subsequent participants to confirm results was also employed.9

For an instrument to be internationally applicable, all language versions developed must address the same concepts to facilitate the pooling of data and enable comparison of results across countries.10 To appropriately pool cross-cultural data and compare results, it is essential that the following criteria are met: (i) the source instrument is appropriately translated and culturally adapted so that each language version developed is conceptually equivalent to the source version; (ii) the translations are culturally relevant and acceptable to the target population within each target country; and (iii) each translation version is psychometrically comparable.10 An important strength of the CLEFT-Q and the results presented in this thesis is that the CLEFT-Q was developed cross-culturally from the outset according to rigorous guidelines for the development and validation of a PRO instrument11 and the translation and cultural adaption of PRO instruments.12  

The most common approach to producing different language versions of an instrument is to create a source language version prior to producing new language versions.13 More recently cross-cultural input has been incorporated earlier on in the instrument development process, which may involve translation of the instrument before the source instrument is completed.7 Some researchers have advocated the use of advanced translation, where rough translations are produced before the source instrument is finalized to detect any issues with comparability and application of questions in different languages and cultures early on.14 This approach can help create an instrument that will be easier to translate and achieve equivalence, and avoid any situations in which items or constructs cannot be conveyed appropriately without being modified.7 Although translations of the CLEFT-Q were performed after the source language version was complete, but before it was validated, a strength in the CLEFT-Q study was in the inclusion of a diverse cross-cultural sample during the initial qualitative study15 as well as in the subsequent study where cognitive interviews were conducted and expert feedback was obtained.1

Four types of equivalence are necessary when adapting a measure from 1 language to another, including semantic, idiomatic, experiential, and conceptual equivalence.16 During translation and cultural adaptation of an instrument, it is particularly important to achieve conceptual and semantic equivalence.10 A strength in our approach to developing the CLEFT-Q is that conceptual and semantic equivalence was evaluated on multiple occasions during the back translation analysis and cognitive debriefing interviews. This approach allowed us to be certain that no items differed in their meaning across the different language and Spanish variety versions.

Cognitive debriefing interviews incorporated into the translation and cultural adaptation procedures are necessary to expose any translation mistakes, regional variations of terms, or to highlight difficulties with vocabulary, idioms, or the comprehensibility of questions.7 Incorporating cognitive testing for each language version produced is considered to be best-practice, as this approach may help to uncover issues with the translations that may go unnoticed during other translation and cultural adaptation steps.7 In the translation and cultural adaptation of the CLEFT-Q, cognitive debriefing interviews were incorporated for each language and Spanish variety.

This thesis has some limitations. A member of the CLEFT-Q development team (Elena Tsangaris (ET)) conducted most of the data collection and all of the analysis for each of the studies. This approach may have resulted in ET unintentionally influencing the participants’ perspectives during the interviews, which may have caused interviewer bias.17 To alleviate these potential biases, self-reflexivity was employed to strengthen the trustworthiness and rigor of the studies.18 Self-reflexivity is the process of acknowledging ones’ previous experiences that may influence data collection or analysis, and potentially impact study findings. Furthermore, peer debriefing was also utilized. This is defined as a review of the data by someone familiar with the research involved 1 other member of the CLEFT-Q development team, and it may have reduced bias in the analysis.9

Data for this thesis work was collected with the help of an international network of collaborators. Given the international foundations of this study, several challenges arose during data collection and analysis. The sample included in each study represented a convenience sample that may not be representative of the overall CL/P population. The sample included in each study also consisted mostly of patients who were diagnosed with CL/P and lacked sufficient representation of patients with CL, CP, or CLA.1-3 More participants that varied by cleft type and age should have been recruited to achieve a maximum variation sampling approach19-21 and to ensure that the study population was more representative. Our sample also had fewer children 10 years of age or younger (28%) and 20 years of age or older (13%) among the 131 patients who participated in the 3 studies of this thesis.1-3 Therefore, age groups were collapsed for analysis, and may have reduced the likelihood of detecting important age-related differences.

Finally, the CLEFT-Q consists of the following skip functions to facilitate the ease of completing the scales: (i) the cleft lip scar scale was to be completed by patients with CL/P, cleft lip and alveolus (CLA), or CL only; (ii) the jaws scale was to be completed by patients 12 to 29 years of age with any diagnosis; (iii) the school scale was to be completed by patients 8 to 18 years of age, who were attending school with others; and (iv) the speech-related distress scale and speech function scale were only to be completed by patients with CL/P, CP, or CLA. Determining these skip functions early on could have better enabled the selection of a sample that would represent these skip functions and ensure that each scale was appropriately evaluated.
	

5.4	Knowledge translation and dissemination

Knowledge translation initiatives have focused on developing a research community to accumulate data for comparisons of treatment outcomes across different ages, cleft types, and cultures. Study results have been presented at several local, national, and international conferences. In particular, findings have been presented at the following conferences in either oral or poster format: the International Society of Quality of Life Research in 2014 (Berlin, Germany), 2015 (Vancouver, British Columbia), and 2016 (Copenhagen, Denmark); American Cleft Palate-Craniofacial Association Meeting in 2015 (Palm Springs, California); McMaster Child Health Research Day in 2016 (Hamilton, Ontario); and, McMaster University Faculty of Health Sciences Research Plenary in 2016 (Hamilton, Ontario). Results from this thesis that were presented at the 8th Annual McMaster Child Health Research Day (2016) were awarded Outstanding PhD and Fellow Poster Presentation, and Best Student Oral Presentation at the International Society for Quality of Life Research 22nd Annual Conference (2015). 

Upon development of the final version of the CLEFT-Q, our team will seek opportunity to raise awareness of its unique features and availability in multiple languages, and to promote its use among the many stakeholders including patients, researchers, healthcare providers, decision-makers, policy-makers, and organizations (e.g. hospitals, not-for-profit etc.). Future dissemination will also focus on key stakeholder groups such as the Canadian Cleft Palate Association, American Cleft Palate - Craniofacial Association, the European Cleft Organization, International Consortium for Health Outcomes Measurement, and the International Society for Pharmacoeconomics and Outcomes Research, in order to promote the uptake of the CLEFT-Q in multiple international settings. Additional efforts will be necessary to inform key not-for-profit medical mission groups such as Transforming Faces, Operation Smile, Smile Train, and Operation Restore Hope of the value of implementing the CLEFT-Q into their clinical activities. CLEFT-Q data collected by such organizations could be compared with normative data based on our international sample of 2434 patients to provide information to funders and society at large about the impact of cleft care provided by such groups. Engagement of these groups will facilitate the application of the CLEFT-Q in clinical audits to establish a relationship between the organization to improve delivery of care and patient outcomes. Following uptake of the CLEFT-Q and the collection of cross-cultural data, an important goal will be to communicate the global burden of CL/P, as well as the variation in patient care and outcomes across different cultures and care setting (e.g. medical missions in lower-middle income countries, institutional multidisciplinary teams, or other not-for profit organizations such as ICHOM). 

5.5	Thesis conclusion

Our approach to developing a cross-culturally relevant instrument starting from Phase I of its development has demonstrated success. Furthermore, this thesis provides evidence for the content validity and transferability of the CLEFT-Q, a new PRO instrument that was developed internationally using innovative approaches to instrument development. The CLEFT-Q is a useful instrument that can be used to inform research, clinical practice, and clinical audits for quality improvement. The international development of the CLEFT-Q also enables its use in global research initiatives to understand the scope of this craniofacial condition in different settings, and to potentially influence the development of global standards of care.
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Appendix B
Cognitive interview guide

Part 1: Instructions
1.	What are the instructions asking you to do (please explain to me in your own words)?
2.	What does the ‘time frame’ mean to you? 
a.	What days do you include when you think about the past week?
3.	Are there any words we should change to make the instructions easier?

Part 2: Items
1.	What do you think the item is asking?
2.	What do you think of when answering the item?
3.	Is (are) any word(s) difficult to understand?
a.	What other word should we use?
4.	Is (are) any item(s) hard to answer? 
a.	If so, why?
b.	How can we change the item so that it is easier for you to understand?
5.	Does this item measure an important issue for you?

Part 3: General items to ask at the end of each scale
1.	What is this group of items asking about?
2.	Does this group of items measure an important issue for you?
3.	Are there any items that do not ‘belong’ with the rest?
4.	Thinking about this group of items, what are we missing?
5.	What do you think about the response choices?

Part 4: General items to ask at the end of the interview
1.	What are your overall thoughts about our questionnaire?
2.	Is there anything we forgot to ask that is important to cleft patients?
3.	Is there anything we should change about our questionnaire?













Appendix C
Key definitions

	Term
	Definition

	Source language
	The language in which the instrument was developed1

	Target Spanish variety/language
	The Spanish variety/language in which the source language will be translated and culturally adapted1

	Forward translation
	The process of translating the source language into the target Spanish variety/language, which requires 2 translators who are native speakers of the target Spanish variety/language, and bilingual in the source language1-2

	Back translation
	The process of translating the target Spanish variety/language version back into the source language, which requires at least 1 translator who is a native speaker of the source language, and bilingual in the target Spanish variety/language1-2

	Cognitive debriefing interviews
	The process of testing the target Spanish variety/language version on patients from the target population to identify difficulties with comprehension. Face-to-face interviews are conducted to test how individuals understand and interpret the instrument items instructions and response options1-2

	Semantic equivalence
	Similarity in the meaning of words3

	Idiomatic equivalence
	Similarity in the translation of idioms and colloquial terminology3

	Experiential equivalence
	The content of the instrument is culturally equivalent3

	Conceptual equivalence
	Concept validity in relation to experiences of individuals in the target culture3
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3. Guillemin F, Bombardier C, Beaton D. Cross-cultural adaptation of health-related quality of life measures: literature review and proposed guidelines. J Clin Epidemiol 1993;46:1417-32






Appendix D
Template data collection and analysis form for forward translation

	Translator #1: ___name___

	Translator #2: ___name___

	CLEFT-Q scale
	Original CLEFT-Q item
	Translation 1
	Translation 2
	Inconsistency between translations?  Y/N
	What was the inconsistency?
	What was the solution?

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	



Appendix E
Template data collection and analysis form for back translation

	CLEFT-Q scale
	Original CLEFT-Q item 
	Back translated item
	Wording discrepancy? Y/N
	Change of item meaning? Y/N
	Comments
	Translation changed?
Y/N
	What was the change?

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	



Appendix F
Template data collection and analysis form for cognitive debriefing interviews

	Study ID
	Age
	Gender
	Cleft type
	CLEFT-Q scale
	CLEFT-Q item
	What was the difficulty?
	What was the suggested change?

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	



image3.tiff
PRELIMINARY CONCEPTUAL FINAL CONCEPTUAL
FRAMEWORK FRAMEWORK
PHYSICAL APPEARANCE
« Communication « Face
o Pain o Lips
o Physical function o Nose
« General health « Nostrils
o Cleflip scar
o Teeth
o Jaws

HEALTH-RELATED QUALITY OF

PSYCHOLOGICAL s
o self concept o speechrelated distress
« Behavior « Psychological function
« satisfaction with appearance « Social function
« Psychological distress « School function
« Cognition

sociaL FACIAL FUNCTION
« Peerrelations o speech function
« School « Eating and drinking
o Family
« Social support
« Social function





image4.emf
Number of items

150~

100+

50+

| | |
Turkish Hindi Swedish Arabic
Language

_

Dutch









Turkish HindiSwedishArabic Dutch

0

50

100

150

Language

N

u

m

b

e

r

 

o

f

 

i

t

e

m

s


image5.emf
Number of items

1 1 1 1
Arabic Swedish Dutch Hindi Turkish

Language









ArabicSwedishDutch Hindi Turkish

0

5

10

15

20

Language

N

u

m

b

e

r

 

o

f

 

i

t

e

m

s


image6.emf
Number of items
[ [#%] =
[—} (=] (=]

[] [] []

.
=
1

S
1

1 1 1 1
Turkish Arabic Hindi Swedish Dutch

Language









TurkishArabic HindiSwedishDutch

0

10

20

30

40

50

Language

N

u

m

b

e

r

 

o

f

 

i

t

e

m

s


image7.emf
Number of items

20+

10+

1 1 1
Arabic Turkish Dutch Swedish
Language

B

Hindi









ArabicTurkishDutchSwedishHindi

0

10

20

30

Language

N

u

m

b

e

r

 

o

f

 

i

t

e

m

s


image8.emf
150+

| | | |
S S
- wn
—

SUId)I JO JquInN

Spanish variety/language









C

o

l

o

m

b

i

a

C

a

t

a

l

a

n

S

p

a

n

i

s

h

 

(

S

p

a

i

n

)

C

h

i

l

e

0

50

100

150

Spanish variety/language

N

u

m

b

e

r

 

o

f

 

i

t

e

m

s


image9.emf
|
v
(@\]

S e} (= g}

(@\] — —
SWIA)I JO JdqUINN

Spanish variety/language









C

o

l

o

m

b

i

a

C

a

t

a

l

a

n

C

h

i

l

e

S

p

a

n

i

s

h

 

(

S

p

a

i

n

)

0

5

10

15

20

25

Spanish variety/language

N

u

m

b

e

r

 

o

f

 

i

t

e

m

s


image10.emf
15

|| ||
= v

—

SUWIRYI JO JdqUINN

Spanish variety/language









C

a

t

a

l

a

n

C

o

l

o

m

b

i

a

S

p

a

n

i

s

h

 

(

S

p

a

i

n

)

C

h

i

l

e

0

5

10

15

Spanish variety/language

N

u

m

b

e

r

 

o

f

 

i

t

e

m

s


image11.tiff
= ORIGINAL ARTICLE N
& |Pediatric/Craniofacial

Establishing Content Validity of the CLEFT-Q: A
New Patientreported Outcome Instrument for Cleft
Lip/Palate
.
b





image12.tiff




image13.tiff
ROUND 1 ROUNDZ ROUND 3

PATIENT

IETUE LE
S ™ . pe— o





image14.tiff




image15.tiff
Rt
£EE EEEEEE:

Egt
A

&

52 oo slegae
8% BBEE sEamEsE





image16.tiff
RS Gl Open - 017

RN FEREEE

TR
B

Ene—

S
i





image17.tiff
A I
e R o e o
e et

BRIy
B —





image18.tiff
RS Gl Open - 017

i
e e

u‘i"?._—'__._.‘-.-m

=TI s o e
:‘-“_‘7-.:"‘_._..-?
ETEmIIEn IR

e T IR,

2 B s 1. e it
S e

B

R g ittt




image1.png
ASSESSING THE MEASUREME]

RELIABILITY

Reliability
(testretest inter-
rater, intra-rater)

Internal
consistency

Measurement
(testretest iner-
rater, intra-rater)

VALIDITY

Criterion validity
(concurrent,
‘predictive)

Content validity.

[
(structura,
hypotheses

testing cross
cultural)

RESPONSIVENESS

Responsiveness




image2.tiff
PrasE rurrosE
- e
—

e =
=

P
E 1t instrument work?

COMPONENT PRODUCT
QUAN. Preliminary
— e e m—p [
e framemoric

Refined conceptual
p—

QuAL
cross-culturalexpert
input
Gndividual fecdback
o focus group)

|

QuAL
sross-cultursl
cognitive interviews

-

Refined scaies

-

Refine

Ll Refined scaes |

!

QUAN+QUAL
pilotcld st -,
Cocal)

—

Refine

Quax.
cross-cultral feld -]
st Gintermational)





