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Pictures versus words: can we use a pictorial scale to measure child health-related quality of life?









 


	
	
MINI REVIEW
published: 29 July 2024
doi: 10.3389/fpubh.2024.1398944








[image: image2]

Pictures versus words: can we use a pictorial scale to measure child health-related quality of life?

Tracy Chor Wai Tang, Mun Wong, Jian-Bin Li and Derwin King Chung Chan*


The Education University of Hong Kong, Tai Po, Hong Kong SAR, China

Edited by
 Nicholas P. Hays, Nestle, Switzerland

Reviewed by
 Laura Nabors, University of Cincinnati, United States

*Correspondence
 Derwin King Chung Chan, derwin@eduhk.hk 

Received 11 March 2024
 Accepted 12 July 2024
 Published 29 July 2024

Citation
 Tang TCW, Wong M, Li J-B and Chan DKC (2024) Pictures versus words: can we use a pictorial scale to measure child health-related quality of life? Front. Public Health 12:1398944. doi: 10.3389/fpubh.2024.1398944
 

Measuring health-related quality of life (HRQoL) is important because it can serve as an indicator or a predictor of subsequent mortality or morbidity. HRQoL has been shown to be directly related to child growth and development and indirectly related to the healthcare costs of young children. Existing measures of HRQoL in children have heavily relied on traditional questionnaires that use age-suited versions or parent proxy questionnaires. However, both of these methods may present with different types of biases and may misrepresent underlying HRQoL. The current mini reivew will first illustrate these methodological limitations and highlight the potential use of pictorial scales in addition to discussing their suitability for specifically measuring HRQoL as an alternative. We will also synthesize existing recommendations on the development of pictorial scales to provide a protocol as a recommendation to researchers who are aiming to develop an overall HRQoL pictorial scale that is suited for children.
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Introduction

Health-related quality of life (HRQoL) refers to one’s general health satisfaction and functioning (1–9). Specifically, it encompasses multidimensional aspects of overall wellbeing and includes physical health, emotional health, social health and school/work functioning, all of which may be impacted by individuals’ health status. HRQoL is particularly important for reliable measurement in pediatric populations because current well-being can affect a wide variety of detrimental outcomes, such as morbidity, mortality, healthcare utilization/costs and parental stress (10–12). In this paper, we will first discuss the challenges and limitations of measuring child HRQoL using traditional questionnaire methods. We will then discuss the potential of a pictorial scale for addressing some of the methodological challenges and limitations in measuring child HRQoL using traditional methods. Finally, we will synthesize existing theoretical methods and recommend a three-phase approach for developing a pictorial HRQoL.


Challenges and limitations of parent proxy measures of child HRQoL

Measures of overall child HRQoL, such as the Child Health Questionnaire (13), have traditionally relied on self-reported questionnaires completed by parent-proxy, where parents are given a series of statements and are asked to rate their child’s health on their behalf. However, studies comparing parent proxy reports and child self-reported formats have revealed a significant disparity between the two, where some parents overestimate or underestimate their child health-related quality of life (3, 5, 14, 15). Subsequent discussions suggested that it may occur because parents use a different “lens” to evaluate their child’s HRQoL. As such, parent perceptions may differ from those of their children. Qualitative investigations have also shown that parents may have a greater ability to recall a child’s externalization of a problem, such as being aggressive, crying, or screaming (physical aspect), as it is more observable (3, 16, 17). On the other hand, emotional problems, such as sadness, anxiety and worry (emotional aspects), are less observable phenomena, making it harder for parents to notice and remember them. These forms of recall or perception bias of parents subsequently raise concerns about whether the estimates of child HRQoL by parent-proxy measures misrepresent child HRQoL. The results of such further stimulated researchers to derive age-suited versions of questionnaires where researchers aimed to use age-suitable language to measure self-reported HRQoL in children.



Age-suited questionnaire versions for measuring child HRQoL

There are many age-suited questionnaires currently available in the literature, such as the KIDSCREEN (18). However, one of the most well-known HRQoL scales was developed by Varni et al. (8) called the Pediatric Quality of Life Inventory (PedsQL). This questionnaire has both parent proxy (aged 2+) and child self-reported versions (aged 5+). Although there are versions suitable for younger children, it has been argued that completing traditional questionnaires could still be cognitively challenging for children (19–22). These challenges include the length and duration needed to complete the questionnaire, children’s ability to grasp complex/abstract constructs, children’s ability to relate these questions to their daily life and children’s developmental literacy (14, 22–27, 28, see Table 1).



TABLE 1 Comparison of traditional questionnaires versus pictorial questionnaires.
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In addition to these factors, asking children to read a long list of written items in traditional questionnaires can reduce their interest, motivation and concentration in completing the questionnaires to their best ability. As such, the loss of interest or motivation may interfere with the completion of the latter items by other forms of response bias, such as acquiescence or recency bias (23, 24), which impairs the accuracy of the measures. Children with developmental delay, attention deficit, dyslexia, other special needs, or other health conditions in a medical setting are likely to find such questionnaires even more challenging as they may be affected by fatigue or their condition resulting in lower cognitive functioning/attention span (25–27). It is therefore important to address these biases and barriers, as the literature/research often compares diseased/recovering individuals to healthy individuals for a direct comparison of HRQoL as an indicator of overall health. Given the methodological limitations and barriers in using traditional HRQoL measures, we argue that a pictorial scale may be a plausible solution.



What is a pictorial scale and why?

Pictorial scales present questionnaire items using static pictures instead of literary items, eliminating the language barrier of traditional questionnaires (20–22, 28–33). Pictorial scales use image-based elements to express the meaning of a question (item), where participants are typically presented with pictures and asked how relatable the specific situation, scenario, behavior or psychological status is to them. In accompanying the pictorial item, a pictorial Likert scale could also be used as a response style for participants to rate their differing degrees of relatability or agreeableness. For example, a Smiley face Likert scale (34) can have varying degrees of sad/neutral/happy faces, indicating the degree of relatableness/agreement, of which participants’ responses should be synonymous with those of a Likert scale in traditional questionnaires. With the interface much like a children’s book, pictorial scales can help children overcome the cognitive barrier of questionnaire completion by lowering the difficulty level, which means that children are more likely to be able to complete questionnaires on their own with minimal guidance or interference from parents or research personnel. It has also been suggested that pictorial scales can break the age barrier of questionnaires by allowing children younger than 5 years of age to complete the survey items, making the assessment tool more child friendly, more enjoyable, and less cognitively demanding (19, 21).

A summary review published by Sauer et al. (29) identified 57 studies that developed pictorial scales for different research topics. Most of these scales for children measure complex concepts, such as personality, family aggression, healthy diet, and anxiety, and they often apply relatable scenarios as a medium (22, 28, 33, 35). More importantly, some of these pictorial scales have been validated statistically and shown to be comparable to those of the corresponding self-reported measures or even objective measures (20, 31–33, 36). For example, a pictorial scale of perceived water competence in young children not only established content and face validity during scale development but was also successfully correlated with actual observed swimming competence (32). As pictorial scales have the potential to demonstrate validity as that is comparable traditional questionnaires, they are increasingly used in topics within the literature to overcome the language barriers of participants during data collection. As such, a pictorial scale may offer as a good alternative for measuring children’s HRQoL, as it may resolve the limitations of text-based parent proxy measures of HRQoL (20, 22, 29, 32).



Development of a pictorial scale for child-HRQoL

Although there have been many developed pictorial scales that measure HRQoL for specific patients and conditions, for example, children with cochlear implants (17), the methodology of developing disease-specific scales can be different from developing a general measure of overall HRQoL, as it encompasses various aspects of an individual’s wellbeing (i.e., physical, emotional, social and functioning), whereas disease-specific scales focus on particular health conditions and their subsequent relevant symptoms/severity. As such, there is still no developed and validated HRQoL pictorial measure for children that encompasses overall components of physical health, emotional health, social health, and school functioning. Therefore, we would like to discuss and synthesize existing evidence on how researchers can effectively develop and validate a pictorial scale for overall child HRQoL. More specifically, the following synthesizes the three-phase approach of Sauer et al. (29) and Boateng and et al. (37), in addition to incorporating the Delphi method (38, 39) and Think-Aloud technique (40) to provide researchers with a comprehensive picture in understanding the process of developing and validating a pictorial scale measuring overall child HRQoL. The three-phase approach of Sauer et al. (29) was selected because they systematically reviewed 56 total existing pictorial scales and noted that there were some differences in the developmental processes. Because of these variations, Sauer et al. (29) recommended the following three-phase approach for researchers to follow when developing a pictorial scale. However, as the three-phase recommendation is only a structured guideline that does not state specific statistical techniques, we have therefore sought to incorporate a complementing scale developmental outline of Boateng et al. (37) in addition to other research methods to ensure that the pictorial scale can be developed based on a strong statistical and theoretical foundation. The following will outline and discuss synthesized 3-phase recommendations for the development of a HRQoL pictorial scale specifically.



Development of an HRQoL pictorial scale: three-phase recommendation


Phase 1

The first phase of Sauer et al. (29), recommendation is to generate items by gathering ideas, understanding the construct, and brainstorm visual representations of these constructs into items. Similarly, Boateng et al. (37) suggested that researchers should consider a literature review with emphasis on HRQoL constructs and definitions of existing scales (i.e., see Child Health Questionnaire, Pediatric Quality of Life Inventory; 6, 13) and organizations (i.e., World Health Organization) as well as opinions and thoughts of experts/parents (29, 37). Researchers can either use qualitative methods/focus groups to identify parents’ perceptions of common elements reflecting HRQoL in children or include parents’/experts’ feedback in the developmental phase (17, 41). With this, age-based suitability could also be taken into account, as parents and experts may share their experience and research in relation to the child’s ability/functionality and feedback (41, 42). Researchers can also review the literature on child gross motor skills/daily living skills, primary emotions, social interactions amongst peers and school performance in creating age-appropriate scenarios (43–45).

After establishing these dimension items, common pictorial representations reflecting this can then be initially brainstormed and developed with the feedback of parents/experts. In addition to these recommendations by Sauer et al. (29), Boateng et al. (37), and Maćkiewicz and Cieciuch (22) also suggest that the developed pictorial items should represent specific situations, behaviors, and persons that are easily relatable for children during their development, allowing them easier mental representation of the item and ultimately lowering the cognitive load of the questionnaire [i.e., see Maćkiewicz and Cieciuch (22) for Pictorial Personality Traits Questionnaire example items]. Through constant feedback from parents/experts, Phase 1 ensures that the items have a clear underlying factor, are age appropriate, and are relatable in the context of children’s daily lives via multiple perspectives (29, 37).



Phase 2

With the initial pool of items developed in Phase 1, the second phase of Sauer et al. (29) pictorial recommendation is to conduct an interpretation check. Specifically, researchers can pre-test these questions first with parents and experts and utilize their feedback to revise the questionnaire items (if needed) prior to pilot testing it in children. The aim of these processes is to first strengthen and collect evidence for the content validity of the scale among the samples of experts, parents, and if not sufficient, utilize their comments to revise the scale. Despite the recommendations of Sauer et al. (29), no specific statistical methodology has been suggested to confirm content validity in parents/experts. However, Boateng et al. (37) suggested using formalized statistical procedures such as Cohen’s coefficient or other similar statistical methods [i.e., Aiken’s validity (46)], which can help determine statistically whether an item is able to achieve content validity.

Because Phase 2 is also a revision process, it is advised that the pictorial items be first presented to experts and parents, as they can provide valuable feedback from the child’s perspective. Moreover, pictorial items that do not reach significance or agreement by the panel should be further improved or redrawn based on feedback. The improved items should then be rerated by the panel after redevelopment until an agreement is reached. Within the ratings or discussions, it is important that parents and experts be asked to view the questionnaire from the perspective of a child and to step into their shoes to see from their perspectives in addition to giving their own opinions (22, 29). This approach can not only encourage discussions about developmental stage suitability but also allows investigation of questionnaire clarity, accuracy and reliability for children.

As the parent/expert revision process can be never-ending, researchers can also consider using the Delphi method to ensure the eventual convergence of opinions and consensus in item development. The Delphi method is a structured revision approach designed to avoid group biases such as groupthink and dominant personalities when there is a panel involved in multiple revision ratings, making it largely relevant to the current purpose (38, 39). This method involves a systematic process in which a panel (parents/experts, in this case) initially evaluates the pictorial items, and agreement can be calculated. From this, items that did not reach an agreement were revised using feedback and presented to the panel again with the accompanying agreement scores and anonymous comments of the previous round. The presentation of these materials is the core component of the Delphi method, as individual panel members can then understand other panel members’ opinions and thoughts (38, 39). Subsequent rounds of expert/parent ratings can then consider others’ thoughts before making their own ratings and comments. It is believed that this process will eventually lead to group consensus, ensuring that the pictorial items are in agreement. It is therefore suitable to recommend that researchers adopt this method in Phase 2 in addition to Sauer et al.’s (29) methodological and statistical recommendations when developing items of a pictorial questionnaire to avoid perpetual revisions.

After a successful agreement of the panel of parents and experts on the pictorial items, researchers can then pilot test the scale and establish content validity among the primary respondents, in this case, children. To make the completion and review of images easier for children, researchers can incorporate the qualitative think-aloud technique. To use this technique, researchers can first present the children with the pictorial item, while researchers can then ask the children to describe what is happening in the picture and encourage them to verbally express their thought processes, allowing researchers to understand their thoughts and perspectives (40). Through this process, researchers can then see whether the pictorial items convey the correct situation, scenario, behavior or psychological status from a child’s perspective.

Through the revision process and pilot testing in children in Phase 2, researchers can therefore revise the developed items and ensure a stronger foundation by establishing content validity before moving toward Phase 3, which aims to test other psychometric properties.



Phase 3

Phase 3 of Sauer et al. (29) and Boateng et al. (37) recommendation is the final phase, which assesses the psychometric properties of the pictorial scale with primary respondents, specifically convergent validity, criterion validity, discriminant validity, factorial validity, internal consistency and test–retest reliability (29). To assess the validity and reliability of scales, researchers can incorporate reference scales from established questionnaires, and when available, children’s responses on child-suited measures should be prioritized over parent-proxy questionnaires to establish psychometric properties. However, existing HRQoL reference scales are predominantly traditional questionnaires, which are susceptible to parent proxy bias or is unavailable for children under 5 years of age. It is therefore necessary not only to utilize only age-suited questionnaires (validating them to those aged 5+), but also to utilize observational/objective methods to aid in establishing different types of validities. For example, potential questions could ask how many hospital visits their children recently had and how many days their children were absent from school due to sickness, which could be an indicator of physical health, or the number of friends they made in school, which could be an indicator of social health. With the help of these observational-based questions, we can more accurately establish the convergent validity and criterion validity of the scale, as set forth by Sauer et al. (29) and Boateng et al. (37).

In terms of the statistical processes, weighing in the statistical suggestions of Boateng et al. (37) in relation to our current topic of HRQoL, convergent validity can be established when the factors of the pictorial scale are positively related to the factors of another HRQoL scale (47). Criterion validity can be established when the pictorial scale items are negatively related to health-related outcomes, such as hospital visits or days absent from school (48). Discriminant validity can be established when the pictorial scale is statistically independent from other non-HRQoL scales (49). Factorial validity can be confirmed using confirmatory factor analysis or exploratory structural equation modeling, with the fit indices showing acceptable standards. Internal consistency can be investigated by calculating the consistency of responses within the same factor structure, while test–retest reliability can be established via the similarity of answers of the same participant in a short two-timepoint study (50). All of these types of validity and reliability are important for testing and hence confirming its psychometric properties when developing a scale to ensure its strong foundation for further research and/or clinical usage.

Through the use of Sauer et al.’s (29) recommendations, Boateng et al.’s (37) recommendations, and the incorporation of the Delphi method (38, 39), the think-aloud technique (40), and observational measures, the developmental foundation for a HRQoL pictorial questionnaire could be systematically strengthened. When combined with statistical proof, the questionnaire can be a valid and reliable pictorial scale that can be a promising tool utilized by different healthcare professionals, caregivers, teachers, and researchers.





Conclusion

HRQoL is a useful tool for quantifying one’s health satisfaction and functioning. It is particularly important to measure children’s HRQoL, as it is the prime time for growth and development. Traditional measures of HRQoL rely heavily on parent-proxy reports or age-suited questionnaires, but recent research has suggested that pictorial questionnaires can serve as an alternative tool for assessing child HRQoL. In comparison to traditional questionnaires, pictorial questionnaires are more enjoyable, demand fewer cognitive resources, and may even reach younger demographics that were previously limited. Although pictorial questionnaires can be an alternative approach that minimizes the barriers of traditional questionnaires, there has not been a pictorial questionnaire in regards to overall HRQoL. Therefore, further research is warranted to follow the recommendations of the current evidence synthesized above to develop a pictorial HRQoL questionnaire.



Author contributions

TT: Writing – original draft. MW: Writing – review & editing. J-BL: Writing – review & editing. DC: Writing – review & editing.



Funding

The author(s) declare that no financial support was received for the research, authorship, and/or publication of this article.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 1. Chan, KS, Mangione-Smith, R, Burwinkle, TM, Rosen, M, and Varni, JW. The PedsQL: reliability and validity of the short-form generic core scales and asthma module. Med Care. (2005) 43:256–65. doi: 10.1097/00005650-200503000-00008

 2. Danckaerts, M, Sonuga-Barke, EJS, Banaschewski, T, Buitelaar, J, Döpfner, M, Hollis, C , et al. The quality of life of children with attention deficit/hyperactivity disorder: a systematic review. Eur Child Adolesc Psychiatry. (2010) 19:83–105. doi: 10.1007/s00787-009-0046-3 

 3. Eiser, C, and Morse, R. Can parents rate their child's health-related quality of life? Results of a systematic review. Qual Life Res. (2001) 10:347–57. doi: 10.1023/A:1012253723272

 4. Ji, Y, Chen, S, Li, K, Xiao, N, Yang, X, Zheng, S , et al. Measuring health-related quality of life in children with cancer living in mainland China: feasibility, reliability and validity of the Chinese mandarin version of PedsQL 4.0 generic Core scales and 3.0 Cancer module. Health Qual Life Outcomes. (2011) 9:103. doi: 10.1186/1477-7525-9-103

 5. Johansen, H, Dammann, B, Andresen, I-L, and Fagerland, MW. Health-related quality of life for children with rare diagnoses, their parents’ satisfaction with life and the association between the two. Health Qual Life Outcomes. (2013) 11:152. doi: 10.1186/1477-7525-11-152 

 6. Varni, JW, Burwinkle, TM, Seid, M, and Skarr, D. The PedsQL 4.0 as a pediatric population health measure: feasibility, reliability, and validity. Ambul Pediatr. (2003) 3:329–41. doi: 10.1367/1539-4409(2003)003<0329:TPAAPP>2.0.CO;2 

 7. Varni, JW, Seid, M, and Kurtin, PS. PedsQL™ 4.0: reliability and validity of the pediatric quality of life inventory™ version 4.0 generic Core scales in healthy and patient populations. Med Care. (2001) 39:800–12. doi: 10.1097/00005650-200108000-00006 

 8. Varni, JW, Seid, M, and Rode, CA. The PedsQL™: measurement model for the pediatric quality of life inventory. Med Care. (1999) 37:126–39. doi: 10.1097/00005650-199902000-00003

 9. World Health Organization. Health and well-being (2022). Available at: https://www.who.int/data/gho/data/major-themes/health-and-well-being

 10. Seid, M, Varni, JW, Segall, D, and Kurtin, PS. Health-related quality of life as a predictor of pediatric healthcare costs: a two-year prospective cohort analysis. Health Qual Life Outcomes. (2004) 2:48. doi: 10.1186/1477-7525-2-48 

 11. Karaivazoglou, K, Papadaki, E, Iconomou, G, Touliatos, G, Kotsopoulos, S, and Assimakopoulos, K. Psychological distress and health-related quality of life in parents of children referred to an outpatient service for children with developmental disorders. Australas Psychiatry. (2019) 27:152–6. doi: 10.1177/1039856218815754 

 12. Kaugars, A, Shields, C, and Brosig, C. Stress and quality of life among parents of children with congenital heart disease referred for psychological services. Congenit Heart Dis. (2018) 13:72–8. doi: 10.1111/chd.12547 

 13. Landgraf, JM, Abetz, L, and Ware, JE. Child health questionnaire (CHQ): A user's manual. Boston, Massachusetts: Landgraf & Ware (1999).

 14. Bell, A. Designing and testing questionnaires for children. J Res Nurs. (2007) 12:461–9. doi: 10.1177/1744987107079616

 15. Jozefiak, T, Larsson, B, Wichstrøm, L, Mattejat, F, and Ravens-Sieberer, U. Quality of life as reported by school children and their parents: a cross-sectional survey. Health Qual Life Outcomes. (2008) 6:34. doi: 10.1186/1477-7525-6-34 

 16. Achenbach, TM, McConaughy, SH, and Howell, CT. Child/adolescent behavioral and emotional problems: implications of cross-informant correlations for situational specificity. Psychol Bull. (1987) 101:213–32. doi: 10.1037/0033-2909.101.2.213 

 17. Hoffman, MF, Cejas, I, and Quittner, AL. Health-related quality of life instruments for children with cochlear implants: development of child and parent-proxy measures. Ear Hear. (2019) 40:592–604. doi: 10.1097/AUD.0000000000000631 

 18. Ravens-Sieberer, U, Herdman, M, Devine, J, Otto, C, Bullinger, M, Rose, M , et al. The European KIDSCREEN approach to measure quality of life and well-being in children: development, current application, and future advances. Qual Life Res. (2014) 23:791–803. doi: 10.1007/s11136-013-0428-3 

 19. Desmet, P, Overbeeke, K, and Tax, S. Designing products with added emotional value: development and appllcation of an approach for research through design. Des J. (2001) 4:32–47. doi: 10.2752/146069201789378496

 20. Dubi, K, and Schneider, S. The picture anxiety test (PAT): a new pictorial assessment of anxiety symptoms in young children. J Anxiety Disord. (2009) 23:1148–57. doi: 10.1016/j.janxdis.2009.07.020 

 21. Ghiassi, R, Murphy, K, Cummin, AR, and Partridge, MR. Developing a pictorial Epworth sleepiness scale. Thorax. (2011) 66:97–100. doi: 10.1136/thx.2010.136879 

 22. Maćkiewicz, M, and Cieciuch, J. Pictorial personality traits questionnaire for children (PPTQ-C)—a new measure of children's personality traits. Front Psychol. (2016) 7:498. doi: 10.3389/fpsyg.2016.00498 

 23. Podsakoff, PM, MacKenzie, SB, and Podsakoff, NP. Sources of method bias in social science research and recommendations on how to control it. Annu Rev Psychol. (2012) 63:539–69. doi: 10.1146/annurev-psych-120710-100452

 24. Podsakoff, PM, MacKenzie, SB, Lee, JY, and Podsakoff, NP. Common method biases in behavioral research: a critical review of the literature and recommended remedies. J Appl Psychol. (2003) 88:879–903. doi: 10.1037/0021-9010.88.5.879 

 25. Claesdotter, E, Cervin, M, Åkerlund, S, Råstam, M, and Lindvall, M. The effects of ADHD on cognitive performance. Nord J Psychiatry. (2018) 72:158–63. doi: 10.1080/08039488.2017.1402951

 26. Madurski, C, Treble-Barna, A, and Fink, EL. Cognitive impairment following pediatric critical illness: time to pay attention. Pediatr Crit Care Med. (2018) 19:277–8. doi: 10.1097/PCC.0000000000001436 

 27. Schumacher, A, Campisi, SC, Khalfan, AF, Merriman, K, Williams, TS, and Korczak, DJ. Cognitive functioning in children and adolescents with depression: a systematic review and meta-analysis. Eur Neuropsychopharmacol. (2024) 79:49–58. doi: 10.1016/j.euroneuro.2023.11.005

 28. Beasley, JM, Davis, A, and Riley, WT. Evaluation of a web-based, pictorial diet history questionnaire. Public Health Nutr. (2009) 12:651–9. doi: 10.1017/S1368980008002668 

 29. Sauer, J, Baumgartner, J, Frei, N, and Sonderegger, A. Pictorial scales in research and practice. Eur Psychol. (2020) 26:112–30. doi: 10.1027/1016-9040/a000405

 30. Valla, J-P, Bergeron, L, and Smolla, N. The Dominic-R: a pictorial interview for 6- to 11-year-old children. J Am Acad Child Adolesc Psychiatry. (2000) 39:85–93. doi: 10.1097/00004583-200001000-00020

 31. Valla, JP, Bergeron, L, Bérubé, H, Gaudet, N, and St-Georges, M. A structured pictorial questionnaire to assess DSM-III-R-based diagnoses in children (6–11 years): development, validity, and reliability. J Abnorm Child Psychol. (1994) 22:403–23. doi: 10.1007/BF02168082 

 32. Barnett, LM, Abbott, G, Lander, N, Jidovtseff, B, and Ridgers, ND. Validity evidence for the pictorial scale of perceived water competence short form (PSPWC-4). J Sports Sci. (2022) 40:2491–8. doi: 10.1080/02640414.2023.2165008 

 33. Cecil, CAM, McCrory, EJ, Viding, E, Holden, GW, and Barker, ED. Initial validation of a brief pictorial measure of caregiver aggression: the family aggression screening tool. Assessment. (2015) 23:307–20. doi: 10.1177/1073191115587552 

 34. Reynolds, L, and Johnson, R. Is a picture is worth a thousand words? Creating effective questionnaires with pictures. Pract Assess Res Eval. (2011) 16:8.

 35. Buchanan, H, and Niven, N. Validation of a facial image scale to assess child dental anxiety. Int J Paediatr Dent. (2002) 12:47–52. doi: 10.1046/j.0960-7439.2001.00322.x

 36. Chan, DKC, Lee, ASY, Macfarlane, DJ, Hagger, MS, and Hamilton, K. Validation of the swimming competence questionnaire for children. J Sports Sci. (2020) 38:1666–73. doi: 10.1080/02640414.2020.1754724 

 37. Boateng, GO, Neilands, TB, Frongillo, EA, Melgar-Quiñonez, HR, and Young, SL. Best practices for developing and validating scales for health, social, and behavioral research: a primer. Front Public Health. (2018) 6:149. doi: 10.3389/fpubh.2018.00149 

 38. Dalkey, N, and Helmer, O. An experimental application of the DELPHI method to the use of experts. Manag Sci. (1963) 9:458–67. doi: 10.1287/mnsc.9.3.458

 39. de Meyrick, J. The Delphi method and health research. Health Educ. (2003) 103:7–16. doi: 10.1108/09654280310459112

 40. Eccles, DW, and Arsal, G. The think aloud method: what is it and how do I use it? Qual Res Sport, Exerc Health. (2017) 9:514–31. doi: 10.1080/2159676X.2017.1331501

 41. Sawitri, DR, Creed, PA, and Zimmer-Gembeck, MJ. The adolescent–parent career congruence scale: development and initial validation. J Career Assess. (2013) 21:210–26. doi: 10.1177/1069072712466723

 42. Matza, LS, Patrick, DL, Riley, AW, Alexander, JJ, Rajmil, L, Pleil, AM , et al. Pediatric patient-reported outcome instruments for research to support medical product labeling: report of the ISPOR PRO good research practices for the assessment of children and adolescents task force. Value Health. (2013) 16:461–79. doi: 10.1016/j.jval.2013.04.004 

 43. Kassin, S, Fein, S, and Markus, HR. Social psychology. Thousand Oaks, California: SAGE Publications (2023).

 44. McElhill, M. Why is there always a child sweeping in the montessori classroom? (2023). Available at: https://www.guidepostmontessori.com/blog/child-mopping-montessori-classroom

 45. Siegler, RS, DeLoache, JS, and Eisenberg, N. How children develop. New York: Worth Publishers (2003).

 46. Chan, DKC, Keegan, RJ, Lee, ASY, Yang, SX, Zhang, L, Rhodes, RE , et al. Toward a better assessment of perceived social influence: the relative role of significant others on young athletes. Scand J Med Sci Sport. (2019) 29:286–98. doi: 10.1111/sms.13320 

 47. Russell, JA. Evidence of convergent validity on the dimensions of affect. J Pers Soc Psychol. (1978) 36:1152–68. doi: 10.1037/0022-3514.36.10.1152

 48. Jenkinson, C, Wright, L, and Coulter, A. Criterion validity and reliability of the SF-36 in a population sample. Qual Life Res. (1994) 3:7–12. doi: 10.1007/BF00647843 

 49. Zaiţ, A, and Bertea, P. Methods for testing discriminant validity. Manag Market J. (2011) 9:217–24.

 50. Roberts, P, and Priest, H. Reliability and validity in research. Nurs Stand. (2006) 20:41–5. doi: 10.7748/ns.20.36.41.s58 


Copyright
 © 2024 Tang, Wong, Li and Chan. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/xhtml/Nav.xhtml




Contents





		Cover



		Pictures versus words: can we use a pictorial scale to measure child health-related quality of life?



		Introduction



		Challenges and limitations of parent proxy measures of child HRQoL



		Age-suited questionnaire versions for measuring child HRQoL



		What is a pictorial scale and why?



		Development of a pictorial scale for child-HRQoL



		Development of an HRQoL pictorial scale: three-phase recommendation



		Phase 1



		Phase 2



		Phase 3















		Conclusion



		Author contributions



		Funding



		Conflict of interest



		Publisher’s note



		References



















OPS/images/fpubh-12-1398944-t001.jpg
Questionnaire
type
Traditional

questionnaire

Pictorial

questionnaire

Format
of item

Words

Pictures

Response
style
Numeric Scale
Yes/No

Picture Likert Scale
Dichotomous

pictures

Distribution
medium

Online/Paper

Online/Paper

Visual Accessibility
representation

Participant own Proxy measures
visualization available
Representative Accessible to

scenario visualization | individuals with
disabilities or

impairments

Abstract
concepts
Participants
own
visualization
Visual
representation
aid

Cognitive load

Read, understand,
relate to question
(literacy)

Convey items with
visual examples
resulting in less

cognitive load





OPS/images/cover.jpg
& frontiers | Frontiers in Public Health

Pictures versus words: can we use
a pictorial scale to measure child
health-related quality of life?












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
¥ frontiers Frontiers in Public Health






