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PRESENTATION DU SUJET  

Context 

Health-related behaviors contribute to the development of chronic conditions, which affect over 40% of adults 

in high income countries.(1, 2)  Digital behavior change interventions (DBCIs) could transform the landscape 

of behavior change through personalized, real-time interventions.(3) In spite of advances towards precision 

medicine in public health, DBCIs are still applied in a one-size-fits-all approach. In our review of 231 recently 

published RCTs assessing mHealth interventions, only half of interventions were personalized (manuscript in 

review). As precision medicine aims to identify biomarkers that guide the choice of targeted treatment, so must 

behavioral medicine identify markers of response to interventions in a form of actionable behavioral 

phenotyping,(4, 5) and employ robust, low-burden methods of personalization.  

Patients’ views towards personalized DBCIs depend on many parameters and they determine their engagement 

with the intervention, a prerequisite for effective behavior change.(6, 7) Certain parameters, such as the daily 

use of digital behavior monitoring tools in order to adapt interventions in real time, are highly intrusive (i.e., 

disruptive in one’s personal, social and/or professional life due to intervention-related tasks or loss of 

privacy).(8) It is questionable whether users, especially multimorbid patients who endure burdensome illness 

management,(9) will accept to use these interventions, and which health benefits they might expect in return. 

Identifying this would guide the development of future DBCIs and contribute to the discourse on the ethics of 

precision behavioral medicine. 

Another prominent issue is the lack of clear rationale for personalization. Our review shows that half of the 

mHealth interventions that use triggers (reminders) are not personalized. However, persuasive design principles 

suggest that trigger parameters are crucial: triggers are effective only if they appear when the person has both 

the ability and the motivation to perform the cued behavior.(10, 11) Non-personalized triggers are therefore 

likely to fail. 

Lastly, it has been noted that personality traits such as extraversion and impulsiveness could be used for the 

personalized selection of DBCIs: observational studies show the association between certain personality traits 

and preferences for specific behavioral intervention techniques in digital interventions,(12, 13) and some 

findings support their role as mediators of the effectiveness of motivational interventions.(14) However, there 

has been no systematic review of the topic. 

Objectives  

This PhD project aims to explore how DBCIs can be personalized to optimize efficacy and lower perceived 

intrusiveness. We define the following objectives: 

 To explore patient views on the intrusiveness of DBCI components and identify the minimum treatment 

benefit for which patients would accept highly intrusive interventions. 



 To examine the use and personalization of behavior triggers in published trials of DBCIs within a 

persuasive design framework. 

 To review the existing evidence on the potential of personality traits as markers for the personalized 

selection of behavior change interventions and to make recommendations for practice and research. 

Methods and Data Sources  

Project 1 

Methods and data sources: We will conduct a vignette-based survey to determine patients’ views on the 

intrusiveness (i.e., the disruption of one’s personal, social and/or professional routine due to intervention-

related tasks or due to perceived loss of privacy) of digital patient monitoring interventions. Patients with 

diabetes mellitus type 1 will be recruited from the online ComPaRe cohort (https://compare.aphp.fr). The 

cohort will be the main data source of the study. It already numbers over 5700 patients and recruitment is 

ongoing. ComPaRe has already been used as the primary source of participants for ongoing studies carried out 

by the METHODS team. Personal information is already collected (age, sex, years since diagnosis, number of 

comorbid conditions). We will submit the protocol for approval to the Institutional Review Board of the Institut 

National de la Santé et de la Recherche Médicale (INSERM). We will develop vignettes presenting remote 

digital monitoring scenarios to participants. We will vary the presence of potentially intrusive monitoring 

components across vignettes (e.g., type of digital monitoring tool, monitoring duration, subsequent use of 

collected data in a behavior change intervention). Each vignette will be assessed individually with questions on 

perceived intrusiveness (primary outcome, assessed on a 1 to 10 whole integer scale) and on the impact of the 

described intervention on the patient’s overall treatment burden (assessed on a whole integer scale ranging from 

-5 for decrease in the burden of treatment to +5 for increase of burden). Two questions will be used to 

determine the minimum treatment benefit for which patients are willing to accept the vignette intervention 

regarding a proximal outcome (HbA1c values) and a distal outcome (risk of developing retinopathy).  

Analysis: The primary outcome is the mean intrusiveness score per complete vignette. We will present 

descriptives with means and proportions and we will rank the DBCI components according to their 

intrusiveness and the mean change in overall treatment burden. We will estimate the mean intervention benefit 

needed to accept each vignette and factor level. 

Project 2  

Methods and data sources: We will perform a systematic review of RCTs assessing DBCIs that employ triggers 

(reminders to perform a behavior) as the main component for behavior change. The main data sources will be 

Medline and ACM (a bibliographic database in the field of computing) from 2005 to present. We will include 

RCTs of mobile interventions (apps, text messages, wearables), focusing on nutrition, exercise, smoking, and 

adherence to treatment. We will exclude RCTs testing multicomponent interventions (not exclusively mobile). 

Using a prespecified theoretical framework from the field of persuasive design for behavior change,(10) we will 

extract characteristics that are hypothesized to optimize trigger use and the degree to which these are 

personalized (i.e., the timing and input of tailoring, the degree to which it is adaptive). We will extract 

additional outcome data to perform a meta-analysis assessing the association between trigger characteristics and 

effectiveness in behavioral outcomes, provided that the heterogeneity of outcome measures and intervention 

contents is manageable. 

Analysis: We will present study characteristics in descriptive analyses with means and proportions. If 

performing a meta analyses is possible we will estimate fixed and random-effect model parameters and 

corresponding confidence intervals of the standardized means difference using appropriate analytic 

software.(15) We will present the Q homogeneity statistics and examine publication bias using funnel plots.(16)  

Project 3 

Methods and data sources: We will perform a scoping review including systematic reviews of randomized and 

non-randomized trials, as well as primary trials, examining the relationship between any personality trait and 

any outcome (behavior, biomarker, surrogate, patient important, engagement/use) of interventions that aim to 

change any health behavior, focusing on adult participants. This includes secondary analyses of trial data 

examining the mediating or moderating role of personality traits and trials of interventions adapted to user 

personality traits. The main data sources will be online databases (Medline, Cochrane, Elsevier, PsycNET, Web 

of Science, ACM) from conception to present. We will exclude studies with populations diagnosed with 

personality disorders (Axis II disorders). Two reviewers will independently screen search results for eligibility 

and extract data with a prespecified form. Disagreements will be discussed to reach consensus. We will extract 

study characteristics (sample characteristics, intervention contents) and methodological parameters (methods 

https://compare.aphp.fr/


used to explore the role of personality traits as mediators/moderators of intervention effect).(17) We will use 

published tools for study appraisal (Cochrane Risk of Bias tool, AMSTAR).(18, 19) 

Analysis: We will summarize results separately for reviews and for individual trials using means and 

proportions. The results will be discussed in an interdisciplinary expert group including methodologists, 

epidemiologists, psychologists, biostatisticians, and medical researchers with knowledge of health behavior 

change and personalized medicine. The group will consider the strength of existing evidence and identify 

promising personality traits as well as gaps in research. Based on that, we will formulate recommendations for 

practice and future research on personalized behavioral medicine. 

Projected Timetable and Article Topics 

Start date: October 2018 

Duration: 36 months 

We aim to produce 3 publications (1 per project): 

Project 1: Patients’ perceptions on the intrusiveness of DBCIs. 

Project 2: A systematic review of the use and personalization of behavior triggers in RCTs of DBCIs. 

Project 3: Personality traits as markers for the personalized selection of behavior change interventions: Scoping 

review and expert recommendations. 

Year 1: October 2018 – September 2019  

Month 1 to 6 : Develop online survey. Obtain ethics approval and recruit participants from online cohort. 

Launch survey. 

Months 6 to 12 : Collect and analyze survey data. Start of second project with the search and selection of 

articles to include in systematic review. Begin data extraction. 

Year 2: October 2019 – September 2020 

Months 1 to 6 : Draft first manuscript and submit for publication. Complete extraction and analyze data for 

project 2. 

Months 6 to 12 : Draft second manuscript and submit for publication. Start of third project with the search and 

selection of articles for the systematic review. Data extraction and analysis. 

Year 3: October 2020 – September 2021 

Months 1 to 6 : Draft third manuscript and submit for publication. Begin thesis writeup. 

Months 6 to 12: Complete writeup of thesis, thesis manuscript submission, and thesis defense. 

 

References 

1. Mokdad AH, Marks JS, Stroup DF, Gerberding JL. Actual causes of death in the United States, 2000. 

JAMA. 2004;291(10):1238-45. 

2. Barnett K, Mercer SW, Norbury M, Watt G, Wyke S, Guthrie B. Epidemiology of multimorbidity and 

implications for health care, research, and medical education: a cross-sectional study. Lancet. 

2012;380(9836):37-43. 

3. Kvedar JC, Fogel AL, Elenko E, Zohar D. Digital medicine's march on chronic disease. Nat Biotechnol. 

2016;34(3):239-46. 

4. Kangovi S, Asch DA. Behavioral phenotyping in health promotion: Embracing or avoiding failure. 

JAMA. Published online April 26, 2018.  

5. Bryan AD, Jakicic JM, Hunter CM, Evans ME, Yanovski SZ, Epstein LH. Behavioral and 

Psychological Phenotyping of Physical Activity and Sedentary Behavior: Implications for Weight 

Management. Obesity. 2017;25(10):1653-9. 

6. Schoeppe S, Alley S, Van Lippevelde W, Bray NA, Williams SL, Duncan MJ, et al. Efficacy of 

interventions that use apps to improve diet, physical activity and sedentary behaviour: a systematic 

review. Int J Behav Nutr Phys Act. 2016;13(1):127. 

7. Buller DB, Berwick M, Lantz K, Buller MK, Shane J, Kane I, et al. Evaluation of Immediate and 12-

Week Effects of a Smartphone Sun-Safety Mobile Application: A Randomized Trial. JAMA dermatol. 

2015;151(5):505-12. 

8. Morton K, Dennison L, Bradbury K, Band RJ, May C, Raftery J, et al. Qualitative process study to 

explore the perceived burdens and benefits of a digital intervention for self-managing high blood 

pressure in Primary Care in the UK. BMJ Open. 2018;8(5). 



9. Tran V-T, Barnes C, Montori VM, Falissard B, Ravaud P. Taxonomy of the burden of treatment: a 

multi-country web-based qualitative study of patients with chronic conditions. BMC Medicine. 

2015;13:115. 

10. Fogg BJ. A behavior model for persuasive design. Proceedings of the 4th international Conference on 

Persuasive Technology, 26-29 April 2009. Claremont , CA, USA. ACM: 40. 

11. Michie S, van Stralen MM, West R. The behaviour change wheel: A new method for characterising and 

designing behaviour change interventions. Implement Sci. 2011;6(1):42. 

12. Orji R, Nacke LE, Di Marco C. Towards personality-driven persuasive health games and gamified 

systems. Proceedings of the 2017 CHI Conference on Human Factors in Computing Systems, 6-11 May 

2017. Denver, CO, USA. ACM: 1015-27. 

13. Halko S, Kientz JA. Personality and persuasive technology: an exploratory study on health-promoting 

mobile applications. International conference on persuasive technology, 7-10 June 2010. Copenhagen, 

Denmark. Springer: 150-61. 

14. Feldstein Ewing S, LaChance H, Bryan A, Hutchinson K. Do individual and genetic risk factors 

moderate the efficacy of MET? Drinking outcomes with an emerging adult sample. Addict Biol. 

2009;14:356-65. 

15. Borenstein M, Rothstein D, Cohen J. Comprehensive meta-analysis: A computer program for research 

synthesis [Computer software]. Englewood, NJ: Biostat. 2005. 

16. Sutton AJ, Duval S, Tweedie R, Abrams KR, Jones DR. Empirical assessment of effect of publication 

bias on meta-analyses. BMJ. 2000;320(7249):1574-7. 

17. Shrout PE, Bolger N. Mediation in experimental and nonexperimental studies: new procedures and 

recommendations. Psychol methods. 2002;7(4):422. 

18. Higgins JP, Altman DG, Gøtzsche PC, Jüni P, Moher D, Oxman AD, et al. The Cochrane 

Collaboration’s tool for assessing risk of bias in randomised trials. BMJ. 2011;343:d5928. 

19. Shea BJ, Grimshaw JM, Wells GA, Boers M, Andersson N, Hamel C, et al. Development of AMSTAR: 

a measurement tool to assess the methodological quality of systematic reviews. BMC Med Res 

Methodol. 2007;7(1):10. 

 

PRÉREQUIS, FORMATION : Master 2 in public health. 

 

CONTACT POUR CE SUJET : PROFESSOR PHILIPPE RAVAUD 

EMAIL : PHILIPPE.RAVAUD@APHP.FR 

TELEPHONE : Secrétariat administratif et pédagogique – Audrey Conjaud : 01 42 34 89 87 

SPECIALITE DE LA THESE 

 

EPIDEMIOLOGIE  (AVEC EVENTUELLEMENT MENTION CLINIQUE OU SOCIALE OU GENETIQUE)    

BIOSTATISTIQUE/BIOMATHEMATIQUES                        

INFORMATIQUE MEDICALE (DONT IMAGERIE BIOMEDICALE, BIOINFORMATIQUE)       

RECHERCHES SUR LES SERVICES DE SANTE (DONT ANALYSE COUT EFFICACITE)     

 

 

VISA DU DIRECTEUR DU LABORATOIRE 

 

AVIS FAVORABLE  

SIGNATURE 


