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Abstract 

Chronic conditions remain the greatest global health challenge. Some previously known terminal 

conditions, such as HIV, have transformed into chronic conditions. The global aging population 

is growing and thus the age-related diseases and the exponential increase of morbidities. These 

trends have intensified the struggle of healthcare systems to cope with the demands of the 

chronic conditions. The burden of chronic conditions has led to the proliferation of many self-

management interventions to help patients manage diverse effects of their chronic conditions. 

Goal setting is one main pillar of self-management. While it has been largely incorporated within 

self-management interventions as a means to improve health outcomes, little has been reported 

on goal formulation and the extent of goal exchange between patients and caregivers.  

People set goals based on their health reference point – shaped by their underlying clinical 

condition and perception of  their capability for self-managements. Yet not everyone is aware of 

their reference points nor is informed of their status on health aspects of quality of life according 

to health practice standards. Thereby, the questions raised are whether people living with chronic 

conditions, particularly those with multifaceted problems such as HIV, are ready to set their own 

self-management goals and whether a health profile could facilitate goal formulation? Taking 

HIV as an example of a chronic condition, the aim of this thesis is to contribute evidence towards 

self-management capability of people living chronic conditions.  

To achieve this overall goal, this thesis entailed five distinct components. 

Manuscript 1, entitled “An umbrella review of the literature on the effectiveness of goal setting 

interventions in improving health outcomes in chronic conditions”, provided a comprehensive 

review of goal setting interventions in the context of chronic disease management. In this work, a 

total of 7 systematic reviews with 125 primary studies were reviewed to identify the components 



 viii 

of goal setting interventions and to estimate the magnitude of goal setting effect on improvement 

of health outcomes. The evidence was suggestive of little or no likelihood of achieving the 

intended health outcomes based on the solo effect of goal setting, even though some degrees of 

change was shown. This umbrella review highlighted that episodic health outcomes or short 

follow-ups cannot represent the effect of goal setting. In addition, insufficient details of goal 

setting interventions did not allow disentangling the extent of patients’ involvement in the 

process. Findings of this umbrella review further triggered the question as to whether patients are 

prepared for setting self-management goals for their real-world condition.  

Manuscript 2 entitled “Development and usability of a feedback tool, “My Personal Brain 

Health Dashboard”, to improve setting of self‐management goals among people living with HIV 

in Canada” was inspired by the knowledge-to-action framework and used longitudinal data 

acquired from a Canadian longitudinal study on multiple domains of quality of life. The aim of 

the feedback tool (termed Dashboard) was to improve people’s understanding of their health 

reference point by providing meaningful information on their adjustment with chronic condition. 

Through this work fifteen HIV+ respondents were recruited from Montreal and Vancouver and 

appropriateness of the Dashboard for goal-setting was tested. The Dashboard was endorsed as a 

useful tool for setting health-related goals. A total of 85 goals were set, which served as a textual 

data for expansion of a goal setting lexicon for scoring goal quality presented in subsequent 

manuscripts. 

The content and layout of the Dashboard was intended to help improve individuals’ ability to 

reflect on their own health status, make choices, and set self-management goals that would 

eventually lead to improved health outcomes. Manuscript 3 documented the protocol for a 

pragmatic trial designed to test this hypothesis. 
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Manuscript 4 entitled “Effectiveness of a personalized health profile on specificity of self-

management goals among people living with HIV in Canada: findings from a blinded pragmatic 

randomized controlled trial” was to estimate whether providing feedback on health outcomes, 

compared to no feedback, will affect number and specificity of self-defined goals. This study 

was a subset of a cohort multiple randomized controlled trial which provided access to the 

participants who were eligible. A total of 110 survey responses (56 in English/54 in French), 

entailing 421 goals, were analyzed. Findings suggested of no positive effect of the Dashboard on 

the primary outcomes. Similar performance and goal quality were observed in both groups. This 

work involved a novel approach towards measuring goal quality where text mining algorithms 

detected predefined goal criteria. Level of agreement between individual raters and text mining 

output confirmed text mining’s potential to remove hurdles in goal evaluation outside of the 

face-to-face setting. 

Lastly, a qualitative secondary analysis was caried out to tackle influences of self-management 

goals judged by the persons living the condition. Findings of Manuscript 5 entitled “Barriers 

and enablers to acting on self-management goals among people living with HIV in Canada” 

informed that HIV+ people are able to report their priorities, areas of challenges, and potential 

facilitators.  

Self-management is a powerful idea, provided that it is successfully translated from an idea to 

the daily reality of people concerned where people’s priorities and capacity to change are 

considered. Self-management at population-base is time and resource intensive. The growing 

domain of digital health offers opportunities that could be used to help improve self-management 

skills of people living with chronic conditions. The novel approach towards measuring goal 

quality presented in this thesis illustrates one example of such opportunity.  
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Résumé 

Les maladies chroniques demeurent le plus grand défi du domaine de la santé autour du monde 

Certaines maladies autrefois connues comme fatale, par exemple le VIH, se sont transformées en 

maladies chroniques. La population vieillissante augmente mondialement, tout comme les 

maladies liées à l'âge et l'augmentation exponentielle des morbidités. Ces tendances ont intensifié 

la lutte des systèmes de santé pour faire face aux exigences des maladies chroniques. La charge 

des maladies chroniques a mené à la prolifération de nombreuses interventions d'autogestion 

pour aider les patients à gérer les divers effets de leurs maladies chroniques. La fixation 

d'objectifs est l'un des principaux piliers de l'autogestion. Bien qu'elle ait été largement intégrée 

dans les interventions d'autogestion comme un moyen d'améliorer les résultats de santé, très peu 

d'études ont été réalisées sur la formulation des objectifs et l'étendue de l'échange d'objectifs 

entre les patients et les soignants.  

Les gens se fixent des objectifs en fonction de leur point de référence de santé - déterminé par 

leur état clinique sous-jacent et la perception de leur capacité d'autogestion. Cependant, tous ne 

connaissent pas leur point de référence de santé et ne sont pas informés de leur état concernant 

les aspects de la qualité de vie liés à la santé, comparé aux standards. Par conséquent, les 

questions soulevées sont les suivantes : les personnes vivant avec des maladies chroniques, en 

particulier celles qui ont des problèmes à multiples facettes comme le VIH, sont-elles prêtes à 

fixer leurs propres objectifs d'autogestion ? et un profil de santé pourrait-il faciliter la 

formulation des objectifs ? En prenant le VIH comme exemple d'une maladie chronique, 

l'objectif de cette thèse est de contribuer aux évidences scientifiques sur la capacité d'autogestion 

des personnes vivant avec une maladie chronique.  

Pour atteindre cet objectif global, cette thèse comprend cinq éléments distincts. 
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Le Manuscrit 1, intitulé " Une revue générale de la littérature sur l'efficacité des interventions 

de fixation d'objectifs dans l'amélioration des résultats en matière de santé dans les maladies 

chroniques ", a fourni une revue complète des interventions de fixation d'objectifs dans le 

contexte de la gestion des maladies chroniques. Dans ce travail, un total de 7 revues 

systématiques comprenant 125 études primaires a été examiné afin d'identifier les composantes 

des interventions de fixation d'objectifs et d'estimer l'ampleur de l'effet de la fixation d'objectifs 

sur l'amélioration des résultats de santé. Les preuves suggèrent qu'il est peu ou pas probable 

d'atteindre les résultats de santé désirés en se basant sur l'effet de la fixation d'objectifs 

seulement, même si certains degrés de changement ont été démontrés. Cette revue générale a mis 

en évidence que les résultats épisodiques en matière de santé ou les suivis de courte durée ne 

peuvent pas représenter l'effet de la fixation d'objectifs. En outre, le manque de détails sur les 

interventions de fixation d'objectifs n'a pas permis l’appréciation du degré d'implication des 

patients dans le processus. Les résultats de cette revue générale ont soulevé la question de savoir 

si les patients sont préparés à fixer des objectifs d'autogestion pour leur condition réelle.  

Le Manuscrit 2 intitulé " Développement et facilité d'utilisation d'un outil de rétroaction, "Mon 

Profil Personnel de Santé du Cerveau", pour améliorer la fixation d'objectifs d'autogestion chez 

les personnes vivant avec le VIH au Canada " s'est inspiré du cadre de la connaissance à l’action 

et a utilisé des données acquises dans le cadre d'une étude longitudinale canadienne sur plusieurs 

domaines de la qualité de vie. L'objectif de l'outil de rétroaction (appelé Profil) était d'améliorer 

la compréhension des personnes par rapport à leur point de référence en matière de santé en leur 

fournissant des informations significatives sur leur adaptation à leur condition chronique. Dans le 

cadre de ce travail, quinze personnes séropositives ont été recrutées à Montréal et à Vancouver et 

la pertinence du Profil pour la fixation d'objectifs a été testée. Le Profil a été approuvé comme un 
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outil utile pour fixer des objectifs de santé. Au total, 85 objectifs ont été fixés, qui ont servi de 

données textuelles pour l'expansion d'un lexique de fixation d'objectifs permettant d'évaluer la 

qualité des objectifs présentés dans des manuscrits ultérieurs. 

Le contenu et la présentation du Profil devaient contribuer à améliorer la capacité des individus à 

réfléchir à leur propre état de santé, à faire des choix et à fixer des objectifs d'autogestion qui 

conduiraient à terme à une amélioration des résultats de santé. Le Manuscrit 3 documente le 

protocole d'un essai pragmatique conçu pour vérifier cette hypothèse. 

Le Manuscrit 4, intitulé " Efficacité d'un profil de santé personnalisé sur la spécificité des 

objectifs d'autogestion chez les personnes vivant avec le VIH au Canada : résultats d'un essai 

contrôlé randomisé pragmatique en aveugle " visait à évaluer si le fait de fournir une évaluation 

sur l’état de santé, comparativement à l'absence de l’évaluation, aura une influence sur le nombre 

et la spécificité des objectifs définis par le participant. Cette étude était un sous-étude d'un plus 

gros essai contrôlé randomisé à cohortes multiples, qui a donné accès aux participants 

admissibles. Un total de 110 réponses à l'enquête (56 en anglais/54 en français), impliquant 421 

objectifs, ont été analysé. Les résultats suggèrent qu'il n'y a pas d'effet positif du Profil sur le 

résultat principal. Des performances et une qualité d'objectifs similaires ont été observées dans 

les deux groupes. Ce travail a impliqué une nouvelle approche de la mesure de la qualité des 

objectifs, pour laquelle des algorithmes d'exploration de texte ont détecté des critères d'objectifs 

prédéfinis. Le niveau d'accord entre les évaluateurs individuels et les résultats de l'exploration de 

texte a confirmé le potentiel de l'exploration de texte pour éliminer les obstacles à l'évaluation 

des objectifs en dehors du cadre du face-à-face. 

Enfin, une analyse secondaire qualitative a été réalisée pour aborder les influences des objectifs 

d'autogestion jugés par les personnes vivant avec la maladie. Les résultats du Manuscrit 5 
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intitulé " Obstacles et facteurs favorables à l'atteinte des objectifs d'autogestion chez les 

personnes vivant avec le VIH au Canada " indiquent que les personnes séropositives sont en 

mesure de faire état de leurs priorités, de leurs difficultés et de leurs facilitateurs potentiels.  

L'autogestion est un outil prometteur, à condition, qu'elle soit traduite avec succès d'une idée à la 

réalité quotidienne des personnes concernées et que les priorités et la capacité de changement des 

personnes sont considérées. L'autogestion au niveau de la population mondiale demande 

beaucoup de temps et de ressources. Le secteur en plein développement de la santé numérique 

offre des possibilités qui pourraient être utilisées pour aider à améliorer les compétences 

d'autogestion des personnes vivant avec des maladies chroniques. La nouvelle approche de la 

mesure de la qualité des objectifs présentée dans cette thèse est un exemple de cette opportunité.  



 xiv 

ACKNOWLEDGEMENTS 

This section of my dissertation is very special to me as it is about the realities that up until now 

that I am typing this acknowledgment were only known to me. 

I have to start by expressing my profound sense of gratefulness to Professor Mark Goldberg. He 

was the backbone for supporting my academic enhancement to this level. He introduced me to 

Professor Nancy E. Mayo and revived my PhD dream – Dr. G. I am forever indebted to you! No 

words of thanks can sum up the gratitude that I owe my supervisor, Professor Nancy E. Mayo, 

who graciously offered her skillful guidance, innovative ideas, and stoic patience. She instilled in 

me the importance of formulating a great research question – Thank you, Dr. Mayo, for going 

above and beyond the call of duty; for being a leader and making an environment that stimulates 

original thinking, initiative and collaboration. 

I would like to express my sincere appreciation to the Division of Experimental Medicine, 

especially Professor Anne-Marie Lauzon, Director of the Graduate Program, for giving me an 

opportunity to fulfill my academic dream. To my committee, Drs. Marie Josée Brouillette, 

Lesley Fellows, and Bärbel Knäuper and Dr. George Thanassoulis, my academic advisor. Thank 

you for being the best research committee one could have ever asked. I am extremely grateful for 

your critical insight and instructive feedback. Thank you for always being welcoming, 

supportive, accessible and flexible with meetings. To Dr. Fatemeh Rajabiyazdi for her extensive 

support through the text mining process – thank you for literally holding my hand through each 

and every step of the work.  

To the Positive Brain Health Now team, and all the staff in Montreal, Vancouver, and Toronto 

who supported me in this project. Special thanks to Amanda Austin Keiller, who was incredibly 



 xv 

helpful through the recruitment process. Many thanks to all the participants who participated in 

this study, for your input is what made this project come along. 

To my dear research colleagues, at Dr. Mayo’s lab, @OutcomesRUs, for your welcoming and 

support. I appreciate all your ideas, feedback, help and good humor. To Lyne Nadeau and Susan 

Scott, thank you for your statistical advice, technical support, and great conversations! Special 

thanks go to Dr. Nikki Ow and Dr. Kedar Mate , my go-to people, thank you for supporting me, 

checking on me, for the walks, talks, and powerful brainstorming moments.  

To Sharon Taylor-Ducharme, my attentive nurse manager, for her kind support with my schedule 

at work. To my wonderful colleagues at B06S, Montreal Children’s Hospital, thank you all for 

following me through this journey and asking me for updates. To the Une Chance De Vivre - a 

foundation I truly believe in and am part of. Thank you for being so patient with me and 

accepting my absence during these final months of thesis write-up. To all my friends, specially 

Sarah and Sahar for their support and dear friendship. Sahar, you are the most caring, detailed-

oriented person I know. Thank you for your company when I needed it the most.  

To my family who are far in distance but close at heart. To my late father, Saeed, thank you for 

your unconditional love that has always stayed with me. To my older brother Hamed and sister-

in-law Sara, thank you for the short video calls to show me the munchkins and make me laugh. 

To my little brother Haani, and my uncle Nader, thank you for the sweet voice messages to cheer 

me up. To the one person who is my constant source of support – my mom Sorayya – I bestow 

great appreciation and eternal thanks. Without her, I would never have reached any of my 

dreams. Mom, the daily talks with you and hearing your voice is what prepared me for my day.  

The final thank you is for Carlos. Thank you for pushing me farther than I thought I could go. 



 xvi 

PREFACE 

Statement of Originality 

This thesis constitutes original work which addressed several small gaps within saturated area of 

chronic disease self-management. The novel contributions of the thesis include: (i) synthesis of 

evidence on the independent effect of goal setting on health outcomes in a form of an umbrella 

review for the purpose of making implementation recommendations, (ii) Development and utility 

testing of a personalized health outcome feedback profile (Dashboard) for people living with 

HIV; (iii) evaluating the effectiveness of the Dashboard on goal specificity along with 

application of text mining techniques as a novel method for measuring goal quality; (iv) 

reporting on HIV+ individuals’ capacity to change health-related behaviours based on self-

defined goal priorities and perceived barriers, and enablers. 

Development of the Dashboard was based on data acquired from a Canadian longitudinal study 

of brain health in people with HIV. The Dashboard was designed to provide a summary of 

patients’ health outcomes over time as well as a point of reference for self-assessment. This work 

was unique as dissemination of individual research results to participants is not a common 

practice and remains as an unmet need of participants. Goal specificity was measured by using 

text mining algorithms. For this purpose, a goal setting lexicon was developed based on the field 

knowledge and data from previous goal setting projects. With text mining, textual data 

representing specific goal criteria was quantified. This was a novel approach towards measuring 

goal quality given there is no standardized and validated measuring criteria for goal formulation. 

The output of text mining in this thesis was an enriched goal setting lexicon comprise of about 

1000 words of two main parts of speech – noun and verbs – classified as per goal criteria which 

is unique in its kind. Collection of self-defined goals of people living with HIV allowed hearing 
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what HIV+ individuals really need and capturing words they use in expressing their need – 

contributing evidence towards understanding and tackling low health-related quality of life of 

this population.    

Contribution of Authors 

This thesis was a part of the Canadian longitudinal cohort study titled “Understanding and 

Optimizing Brain Health in HIV Now” (BHN cohort, PI: Marie-Josée Brouillette, Lesley 

Fellows and Nancy Mayo). Participants in this study were members of the BHN cohort.  

This thesis was conducted under direct supervision of Dr. Nancy Mayo who oversaw all aspects 

of the work and provided expert feedback on research methodology and statistical analyses. The 

manuscripts included in this dissertation are the work of Maryam Mozafarinia with extensive 

editing and feedback from Dr. Nancy Mayo. For the first manuscript – umbrella review, Dr. 

Mate was a co-author as he assisted in screening and extraction of data from the systematic 

reviews. Dr. Rajabiyazdi is a co-author on manuscripts II, III, and IV for her expertise in text 

mining and for providing editorial feedback on the relevant sections. Text mining procedure 

conducted in this thesis was under direct and thorough supervision of Dr. Rajabiyazdi. For all the 

included manuscripts, data analysis, interpretation, and write-up were performed by the doctoral 

candidate. Dr. Brouillette and Dr. Fellows are co-authors on all manuscripts so as Dr. Knauper 

(except for one – manuscript II) for their professional insight and critical feedback on the subject 

area addressed in these manuscripts as well as their editorial feedback. 

Thesis Organization and Overview 

The thesis comprises five manuscripts in total, two of which have already been published in 

peer-reviewed scientific journals. In keeping with Graduate and Postdoctoral Studies (GPS) 
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regulations, an introduction and conclusion independent of the five manuscripts has been 

incorporated in the thesis. As such, it is important to specify that repetition exists in this context 

and is inevitable. A brief outline of the thesis is as follows. 

Chapter 1 covers an overview on status of chronic conditions around the globe and in Canada 

with the main focus on chronic HIV. This chapter continues with sections on prevention and 

control of chronic conditions and introduces the concept of self-management and goal setting. 

Chapter 2 covers the rationale behind the thesis and lists the specific objectives addressed in the 

manuscripts.   

Chapter 3 is the first manuscript titled, “An umbrella review of the literature on the effectiveness 

of goal setting interventions in improving health outcomes in chronic conditions”. The main 

objective of this study was to estimate the magnitude of effect caused by goal setting on 

improvement of health outcomes and to identify the components of goal setting interventions 

used in the context of chronic disease management. This manuscript is in preparation for 

submission to the American Journal of Public Health. 

Chapter 4 links the first manuscript with the second manuscript. 

Chapter 5 is the second manuscript titled “Development and usability of a feedback tool, “My 

Personal Brain Health Dashboard”, to improve setting of self‐management goals among people 

living with HIV in Canada”. This work illustrated the development of a personalized health 

outcome profile for participants who were enrolled in a Canadian longitudinal study on HIV – 

Positive Brain Health Now (+BHN). This personalized health outcome profile termed as 

Dashboard was composed of fifteen actionable items which covered information on brain health 

outcomes and lifestyle factors. Interpretability of the Dashboard and its utility for goal setting 
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was tested with a sample of HIV+ individuals. This manuscript was published in the Quality of 

Life Research Journal.  

Chapter 6 links the second and third manuscript.  

Chapter 7 covers the third manuscript titled “Effectiveness of a personalized health profile on 

specificity of self-management goals among people living with HIV in Canada: a protocol for a 

blinded pragmatic randomized controlled trial” which provided the methodological and analysis 

plan for the mentioned trial. This manuscript was published in the MNI Open Research Journal. 

Chapter 8 links the third and fourth manuscript. 

Chapter 9 is the fourth manuscript titled “Effectiveness of a personalized health profile on 

specificity of self-management goals among people living with HIV in Canada: a blinded 

pragmatic randomized controlled trial”. This study estimated the effect of feedback on health 

outcomes on number and specificity of self-defined goals taking a text mining approach. The 

intervention did not yield a positive benefit on the primary outcomes although benefits of text 

mining approach was observed on measuring goal quality. This manuscript is in preparation for 

submission to the Journal of Health Psychology. 

Chapter 10 links the fourth and fifth manuscript. 

Chapter 11 is the fifth manuscript titled “Barriers and enablers to acting on self-management 

goals among people living with HIV in Canada”. This study explored barriers and enablers of 

self-management goals using a deductive theory-based approach. Findings provided a deep 

insight on “what” participants thought they need as means to “act” on their set goals and “how” 

they perceived they could make it happen. This work informed of key problems people living 

with HIV are grappling with which affect their health-related quality of life. This manuscript is 

in preparation for submission to the Journal of AIDS and Behaviour.  
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CHAPTER 1: Background 

The term ‘chronic’ is defined as something that is “continuing or occurring again and again for a 

long time”.1 Chronic diseases are defined as conditions that tend to be of long duration and slow 

progression even though number of diseases that are covered under this umbrella term varies 

among professional communities. The top seven worldwide chronic conditions are 

cardiovascular disease, stroke, cancer, diabetes, obesity, and arthritis.2 For the better part of the 

last four decades with the growing crisis of complex chronic conditions, health organizations 

have advocated for a more sustainable management models by taking a public health approach.3 

A main focus area of this approach is on enabling and empowering patients to become more 

proactive in managing their health condition. 

1.1 Prevalence & Health Outcomes of Chronic Diseases  

Chronic conditions are the principal cause of disability and large proportion of premature death.2 

Around one third of world population aged 15 years and above are living with multiple chronic 

condition.4 This equals to one in three of all adults which is also the situation for Canadians.5 

According to the Public Health Agency of Canada not only the incidence rate of chronic 

conditions is increasing every year, but this growth is faster among working age adults.6 On the 

other hand, Multiple chronic conditions are far more frequent among older persons which is the 

situation for nearly 60% of older adults aged 65 and above across the globe.7,8 These estimates 

are expected to increase as the population grow older and risk factors continues to mount.4 

Chronic conditions are complex and are driven by various forces including genetic, 

environmental and behavioural factors9 and can interact to greatly diminish a person’s well-being 

and quality of life.6 
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The substantial burden of chronic conditions on the healthcare system, individuals concerned, 

and their families due to the physical, emotional, mental, and financial consequences has been 

widely reported.10-12 In Canada, aside from the direct and indirect costs of the chronic diseases, it 

is estimated that almost 50% of health services are allocated to people who have multiple chronic 

disease.13,14 Greater health services demand, work absenteeism or even loss of job, and disability 

are of major factors escalating economic costs.6 

The result of the Canadian Chronic Disease Surveillance System (CCDSS) 2016 survey showed 

that the major chronic conditions that Canadian adults are dealing with fall under five main 

domains of cancer, diabetes, cardiovascular diseases, chronic respiratory diseases, and mood and 

anxiety disorders. The latter being more common among the working-age group of 20 to 64 

years old.6 Within the last two decades, acknowledging disease transformation from fatal to 

chronic,15 HIV infection has also been added to the list of chronic conditions by many 

professional communities including Health Canada.16-18 Today, at the international level and 

mainly in the Western world, HIV management is no longer dependent on acute services and has 

shifted from illness management to delivering need-based services across the HIV continuum for 

its optimal management.15 

1.2 HIV – A  Chronic Manageable Condition 

HIV infection is caused by the human immunodeficiency virus. Overtime (with no treatment) the 

virus causes acquired immunodeficiency syndrome (AIDS) – progressive failure of immune 

system.19 With medical breakthroughs, changes in the course of a disease from terminal or acute 

to chronic is not unexpected.10 HIV infection is an example of such transition. Scientific 

advances and access to combination antiretroviral therapy (cART) have changed the trajectory of 

HIV from a progressive fatal infection to a chronic manageable condition.20 Although cART is 
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not a cure for HIV, it help suppressing the viral load and preventing disease progression to 

AIDS.19  

Approximately 38 million HIV+ individuals are living around the globe.21 In Canada the 

prevalence is 5.8 per 10,000 population.22 Today, life expectancy of HIV+ individuals is almost 

the same as the general population as long as they stay on medication.21,23,24 Nonetheless, along 

with advancements in HIV treatment, come more concerns about the unique issues adults living 

with HIV are facing as they age.25  

Due to cumulative exposure to the antiretroviral treatment (ART), people with HIV not only tend 

to age physiologically a bit earlier than their same-age counterparts (known as accelerated or 

premature aging), but they are also at higher risk of developing other chronic diseases, such as 

cardiovascular diseases and diabetes.15 In fact, it is estimated that by 2030 three in every four 

HIV infected adults will be over the age of 50 – an age that comes with an increased risk of age-

related disease.26 A changing and aging HIV population advises that much of the gained life 

expectancy will be spent with wide range of disabilities as a result of HIV and other chronic 

conditions.27,28 As a result of further contribution of HIV to higher prevalence of chronic 

conditions, HIV needs to be viewed as a complex chronic disease and not just a single disease.10 

Encouraging progress has achieved in many aspects of HIV care continuum particularly in high 

income countries including Canada (Fig 1), yet there is lack of progress in other ways. Despite 

virological control, HIV+ individuals continue to have a lower health-related quality of life 

compared to the general population.29 Chronic HIV needs to be addressed like other chronic 

conditions following the model of chronic care where both health care team and individuals 

concerned need to share responsibilities.15,30  
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1.3 Chronic Disease Common Risk Factors  

With increased life-expectancy of people with HIV, the effects of common risk factors for 

chronic diseases will also emerge. These include (i) modifiable behavioural risk factors; and (ii) 

metabolic risk factors.31 Mental health challenges are also recognized in many chronic conditions 

especially HIV who also are experiencing the effects of loneliness and stigma.32  

1.3.1 Modifiable behavioural risk factors 

Modifiable risk factors are defined as behaviours or exposures that can change person’s risk of 

chronic disease in a positive or negative direction.33 Five key modifiable risk factors that can 

increase the risk of chronic conditions are tobacco use, physical inactivity, excess body weight, 

unhealthy diet, and alcohol consumption (in a harmful way).33 Prevalence of all these risk factors 

continues to stay high for people all around the globe and in North America (Fig 2).9 These 

factors combined make up more than 50% of the risk associated with chronic conditions.34 The 

most recent report on health indicators of Canadians indicates that ~85% of Canadian adults have 

at least one the aforementioned risk behaviours35 with more than 80% living a sedentary lifestyle 

and 70% pursuing an unhealthy dietary habit.  

1.3.2 Metabolic risk factors  

These are group of factors that elevate person’s risk of developing health problems. The term 

“metabolic” is indicative of biomedical processes that occurs within the body. These factors vary 

from one condition to another; however, the key metabolic changes associated with elevated risk 

of chronic conditions are high blood pressure, hyperglycemia, and hyperlipidemia. Even though 

genetic make-up also has a role in modulation of metabolic factors36 – classifying them as non-
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modifiable – unhealthy behavioural risk factors are associated with increased metabolic 

changes.37-39 

1.3.3 Mental health challenges 

Intense, long-standing feelings (such as fear or guilt and resentment) are associated with chronic 

conditions as a result of demands made on the person and their families.40,41 Although over three 

decades of HIV epidemic, the profile of mental health problems associated with HIV has much 

shifted to those associated with other chronic conditions,42,43 there is an increasing acceptance 

that they have much more impact in HIV care.  

Clinical work with people living with HIV has shown that fear of rejection or actual rejection, 

feeling of shame, and damaged identity and sexual life are salient concerns for people living with 

HIV.44 Higher prevalence of depression and anxiety have also been shown to be a major barrier 

to HIV medication adherence.45 Mental health issues, along with the underlying chronic 

condition, further affects physical health.45,46 Attention to the mental health needs of people 

living with HIV has increasingly been recognised as a necessary component of HIV treatment 

and care.47,48 

1.4 Chronic Disease Management 

There is mounting evidence that shows management of a chronic disease goes beyond clinical 

management and involves addressing physical and mental health co-morbidities, patient’s health 

outcomes, self-management, and quality of life. The Chronic Care Model (CCM),49 a well-

known and widely applied evidence-based framework for improving chronic care management, 

shows this holistic approach by taking into account the role of the health care system, 

community, and the person (Fig 3). Such a collaboration would be highly effective leading better 
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health outcomes, quality of care, and cost savings.50 A challenge in applying this model to HIV 

is that the clinical care often focuses on the infectious disease component of HIV and the clinical 

team may be less well equipped for delivering care under the chronic disease model.51,52 In this 

complex situation, improving self-management capabilities in people with HIV would be a 

potentially effective strategy.  

1.4.1 Chronic disease self-management  

To optimize care and resources according to the needs of the patients with chronic diseases, 

CCM operates within the context of the Kaiser Permanente (KP) model.53 Adopting a population 

approach, KP model presents a delivery system by stratifying people and types of required 

services according to population needs. As shown in this model (Fig 4) The majority of the needs 

of people who are living with chronic conditions is manageable with self-care. While all 

components of the CCM model are mutually accountable for patients’ health outcomes and 

quality of care, there is a growing body of literature that supports benefit of including self-

management strategies to improve patient outcomes of chronic conditons.54,55 In the context of 

HIV, self-management interventions in the forms of education programs,30 peer led,56 mobile 

health,57 and symptom management58 showed positive, though short-term, effects on 

improvement of patient’s medical condition (lower viral load and improvement of CD4 cell 

count), physical health (using self-reported severity and frequency of symptoms), and medication 

adherence.  

The concept of self-management support is based on i) delivering meaningful and relevant 

information to patients, help them set goals and make choices that lead to improved health 

outcomes over time; and ii) helping patients to acknowledge their central role in handling and 

managing their condition to the best of their capability. This is to help patients use the 
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information in a meaningful way and become the principal care givers and decision makers of 

their own condition.59 Given the contribution of health behaviours to the consequences of 

chronic conditions, it is especially important to empower people to adopt healthy behaviours as 

this is perhaps what they have the most control over. According to the “ought implies can” 

principle,60 people’s responsibility over their actions (ought) holds true only if they could (can) 

have acted otherwise. In theory, it is not absolutely impossible for people who smoke, overly 

consume alcohol and unhealthy food, or neglect exercise to act otherwise. But the relevant 

question, as Schmidt61 suggests his book chapter on chronic diseases, is “whether is it reasonably 

feasible for people to engage in healthy behaviours”. For people to take personal responsibility 

for improving and managing their health condition, they need to receive information that they 

can understand and capability to make choices and set goals. Although self-management is a 

collaborative process between healthcare workers and patients, real-world have several 

constrains. While healthcare professionals try to address both acute and everyday needs of their 

clients, time and resource limitations might dominate patient’ priorities.62  

1.5 Goal-Setting – A Unique Aspect of Self-Management 

Goal-setting occupies a pivotal place in self-management of chronic conditions. Systematic 

reviews of studies which evaluated self-management interventions in the context of chronic 

diseases have shown that integrating goal-setting as part of the intervention or adopting a patient-

centered goal-setting approach increases likelihood of patients’ progress towards achieving better 

health outcomes.63-68 Patient-centered goals or patient-oriented goals are defined as goals set 

with patients actively engaged in the process through discussing goals, setting plans and 

evaluating their condition afterwards.69 Yet, a recent review of studies on collaborative goal-

setting has shown that patient involvement is only limited to identification of their concerns65 
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and older population seems even more deprived. Lawless et al.’s review reported of inconsistent 

practice approaches of healthcare providers regarding shared decision making and personalized 

care planning with older adults with some providers even differing from it.70 Described by 

Rosewilliam et al. in their systematic review, this passivity seems to be influenced by both 

professionals’ lack of time and patients’ lack of enthusiasm to be actively involved.71 

The literature on patients’ experience with goal setting suggests that patients’ unwillingness is 

often due to a mismatch between patients’ and practitioners’ priorities and attitudes.72-74 A 

disease focused approach with emphasis on medical outcomes – the common practice during 

patients’ consultations – rather than a person-driven goal-oriented plan leads to a fragmented 

approach which can prevent initiation of a self-management discussion.75  

As chronic conditions require day-to-day management by the persons affected, goal-setting is a 

tool that encourages individuals’ accountability, fosters their self-efficacy through development 

of active coping strategies, and allows them to gain some control over their condition with 

minimum or no supervision.59  

1.6 The Process of Goal Formulation 

People set their health-related goals according to their health reference points. Health reference 

point is “the level of mental, emotional, and physical health people believe possible or necessary 

to make the progress they seek”.76 Health reference point is formed by individuals’ health status 

and circumstances and the “trade-offs” they are willing to take (Fig 5). Therefore, the health 

reference point originates from a person’s inner and outer experiences and provides a personal 

health measure for a given timepoint in life.76 Based on this self-evaluation, people can classify 

themselves as very healthy, healthy enough, or not healthy. Through this reflective and almost 

automatic process – whether done consciously or not – topics of the goals are identified.77 This 
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insight is important in the context of chronic conditions because often times in practice goal 

formulation starts off by clinical assessment of patients – which might not necessarily include 

patients’ input – and the output (formulated goal) reflects clinician’s perspective of where 

patients need to get which might not be in line with what the patient wants or hope to achieve. As 

such, expected outcomes and certainly their metrics for measurements would not match.78 

1.7 Goal Characteristics  

Goal setting literature shows various interpretations of what constitutes a good quality goal. This 

subject has been reviewed in great detail by Siegert, Richard, and Levack in their book 

“Rehabilitation Goal Setting : Theory, Practice, and Evidence”.78 Authors mention that different 

approaches are due to application of different tools for the purpose of measuring goal-outcomes. 

For example, Goal Assessment Scale (GAS) has been designed for health professionals to assess 

patients’ goal attainment.79 Therefore, goals defined using GAS are formed objectively so that 

the observer can judge on patients’ performance (the extent to which goal outcomes have been 

met).80 Conversely, Canadian Occupational Performance Measure (COPM), is a patient reported 

outcome (PRO) measure where patients self-rate themselves on a 10-point scale.81 Regardless of 

the tool being used for goal assessment, there is a wide consensus that goals should be specific, 

motivating (for the person), realistic (or achievable), challenging (or difficult), time-bound, in 

line with patient’s situation, and broken into short-term steps (as oppose to long-term goal).78 A 

named approach for goal formulation is the SMART approach coined by George T. Doran.82 The 

acronym was defined as:  

“Specific – targeting a specific area for improvement, 

Measurable – Quantifying or at least suggesting an indicator of progress, 

Assignable – Specifying who will do it, 
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Realistic – stating what results can realistically be achieved, given available resources, 

Time-related – specifying when the result(s) can be achieved.” 

The SMART approach has been commonly used in the literature and different authors presented 

different interpretations of it. For example, the letter ‘M’ was used a ‘motivating’ in one 

version83 and as ‘measurable’ in another version.84 Similarly, the ‘A’ of the acronym was 

sometimes described as ‘attainable’83 and  other times as ‘activity-based.85 To make goal 

formulation simple, Randall and McEwen86 proposed that a good goal should be able to answer  

“who, will do what, under what condition, how well, and by when”. This approach is very close 

to the SMART approach Doran proposed in 1981. The difference here, is that in the context of 

self-management, ‘who’ of the goal is the patient, ‘will do what’ should explain the activity that 

the patient is going to carry out to achieve the goal, ‘how well’ is a measure of performance 

expected from or set by the patient (to show how close or far the person is from the goal), and 

finally ‘by when’ captures the time frame within which the goal is going to be reached or re-

evaluated.86 

Plurality in goal setting approaches does not mean that one method of goal setting is necessarily 

more effective than the other.78 Goal criteria are to increase task performance and as long as 

there is enough information in the formulated goal to answer the above-mentioned questions, the 

goal is a good goal.87  

1.8 Goal specificity 

According to Locke et al.,88 goal specificity is “the degree of quantitative precision with which 

the goal is specified”. Lining this definition with goal criteria, means the better the goal is 

formulated identified by presented goal criteria, the more specific the goal would be. This based 

on the assumption that goal specificity is a latent construct and fits within a formative 
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measurement model – where the items (goal criteria) forms the construct (goal specificity).89 

Specificity of the goal has been viewed to be favorable to goal performance by:  

i) increasing attention and in return action focusing on what needs to be done;90 and  

ii) stimulating task strategy (if-then) development.91 

Therefore, it has been suggested that with goals being defined more specifically, individuals’ 

chances of performance will increase due to less ambiguity in the evaluating the progress.92 Less 

specified goals contain less information and less clarity of the course of actions allowing more 

outcomes to be treated as goal-based outcomes (achievement). Though these goals might 

improve person’s confidence, they lead to a greater variance in performance and less progress 

towards the goal.92  
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Figure 1 Estimates of HIV incidence, prevalence and Canada’s progress on meeting the 90-90-
90 HIV targets: Updated December 2020 (Public Health Agency of Canada). 
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Figure 2 Prevalence of three prevalent risk factors of chronic conditions from 2000 to 2018. The 
top row (grey boxes) presents the world prevalence. The bottom row (blue boxes) presents the 
trend for North America (World Health Organization, 2018).  
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Figure 3 Elements of the Chronic Care Model (Glasgow et al., 2001).  
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Figure 4 Kaiser Pyramid (Glasgow et al., 2001) 
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Figure 5 Health Reference Point (RP) formed by patients circumstances and their accepted trad-
offs. Based on perception of RP patients decide for their desired change (i.e., goal) (Christensen 
Institute, 2017).  
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CHAPTER 2: Rationale Behind the Thesis 

Both well-being and improved health-related quality of life (HRQoL) are the focus of chronic 

disease management. Common with other chronic conditions, chronic HIV management requires 

patients’ adjustment to physically and emotionally taxing nature of their condition.32 

Improvement of HRQoL in chronic conditions is not an episodic care outcome; it happens over 

time and is mostly dependent on individuals’ health behaviours and beliefs.93 Appreciating that 

“individuals are active agents in their own environment”,94 it is believed that self-defined health 

improvement goals would help in driving progress towards the targeted behaviour.95  

In clinical settings, guiding people to adopt healthy behaviors is overshadowed by patients’ 

medical needs.96 Improving patients’ capabilities to take part in setting self-management goals 

has the potential to improve effective self-management as the goal setting process recognizes 

patients’ wisdoms, preferences, and experiences which in return are likely to promote patients’, 

engagement with care.95 This practice is particularly important for public health applications 

where clinicians’ input is absent. Personal health profiles with specific information about 

patients’ health including behavioural indicators can provide patients with a reference point and 

could help with the uptake of healthy lifestyle behaviours. Explained by the mindset theory of 

action phases,97 as people’s needs increase, so as their wishes and desires to change, they feel 

forced to choose among their desires and turn them to goals. Based on this concept, it could be 

argued that a personalized health outcome profile, centered on health aspects of quality of life, 

can provide a goal setting opportunity by highlighting health-related needs.  

The first component of the thesis was to review what is known about the contexts in which goal 

setting has been applied and its effectiveness in chronic conditions. The second component of the 

thesis was to develop a personalized health outcome profile specific for people living with HIV 
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and develop a way of measuring goal quality, which was missing from the literature. The 

development and application of text analytics in healthcare seemed a promising solution for this 

measurement need.  

Designing and conducting a study to evaluate the effectiveness of using a personal profile to 

facilitate goal setting was depending on having a rigorous outcome. Finally, understanding the 

barriers to and enablers for acting on even well formulated goals, is seen as a way forward to 

optimize the self-management process. 

2.1 Specific Objectives 

The global aim of this thesis was to contribute evidence to the understanding of patient defined 

self-management goals in people living chronic condition such a HIV. 

The specific objectives were as follows:  

1- To estimate the magnitude of effect caused by goal setting on improvement of health 

outcomes and to identify the components of goal setting interventions and contexts in which 

they have been used or integrated into chronic disease management (manuscript I). 

2- To develop a personalized health outcome profile as a feedback tool and to evaluate its 

interpretability and usefulness for setting specific goals in people living with chronic 

conditions such as HIV (manuscript II).  

3- To estimate, among people living with HIV, to what extent providing feedback on their 

health outcomes, compared to no feedback, will affect number and specificity of self-defined 

goals (manuscript III & IV – protocol & findings). 

4- To identify the perceived barriers and enablers to acting on self-management goals among 

people living with HIV in Canada (manuscript V). 
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Abstract 

Background: Goal setting is known to drive behaviour change and has been extensively 

reported on in the chronic disease self-management literature. Aside from numerous 

experimental and observational studies, several meta-analyses and systematic reviews have 

provided additional evidence but report inconsistent results about the effectiveness of goal 

setting interventions on various health outcomes. With this amount of work, it is necessary to 

know whether still more primary studies are needed or could research in this field move forward. 

Umbrella reviews summarize the extent to which implementation recommendation is consistent 

by systematically appraising the available evidence across all reviews. 

Objective: To identify the contexts in which goal setting has been used in chronic disease 

management interventions and to estimate the magnitude of its effect on improvement of health 

outcomes. 

Methods: In this umbrella review the strength of evidence and extent of potential bias in the 

published systematic reviews of goal setting interventions in chronic conditions were 

summarized using AMSTAR2 quality appraisal tool, number of participants, 95% prediction 

intervals, and between-study heterogeneity. Components of goal setting interventions were also 

extracted.  

Results: Seven publications and 17 meta-analysis models were identified, investigating 31 health 

outcomes. Of the 17 meta-analyses, two found suggestive evidence for goal setting on health 

outcomes. There was weak evidence for effects on five health outcomes (HbA1c, self-efficacy, 

depression health-related quality of life and physical activity), with the rest classified as non-

significant. Half of the meta-analyses had low to moderate level of heterogeneity. None of the 
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calculated prediction intervals excluded the null value, suggesting that a substantial solo effect of 

goal setting will not be expected in future trials. 

Conclusion: Goal setting by itself affects outcomes of chronic diseases only to a small degree. 

This is not an unexpected finding as changing outcomes in chronic diseases requires a complex 

and individualized approach. However, there was no evidence of harm. Implementing goal 

setting in a standardized way in the management of chronic conditions would seem to be a way 

forward. Incorporation of various goal setting components could contextualize how goal setting 

could help in areas that people living with chronic conditions grapple with. 

Protocol registration: PROSPERO (CRD42020171531) 

Keywords: Goal setting, Chronic diseases, AMSTAR 2, Umbrella review, Health outcomes 
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What is already known about the topic? 

• Management of chronic disease – also known as “lifestyle-related diseases” – depends on 

promoting behaviour change. 

• Goal setting is known to drive behaviour change. 

• Goal setting is a circular process incorporating cooperation of the patients and healthcare 

professionals. 

What this paper adds? 

• This umbrella review demonstrates that goal setting by itself affects outcomes of chronic 

diseases only to a small degree; but there is no evidence of harm. 

• Implementing goal setting in a standardized way in the management of chronic 

conditions would seem to be a way forward. 

• Goal setting is a pragmatic intervention: Widely applicable, inexpensive, and unlikely to 

result in harm. Even a small effect can result in benefit for a large number of people when 

applied widely. 
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1. BACKGROUND 

Chronic diseases are the leading cause of disability and premature death around the world.1 

Chronic diseases are also termed “lifestyle-related diseases” to emphasize the role of modifiable 

risk factors such as poor nutrition, lack of physical activity, tobacco use and excessive alcohol 

use.2. Chronic disease management depends on promoting behaviour change to achieve long-

term adherence to preventive or therapeutic plans that can reduce metabolic and toxic effects of 

the risk factors and improve symptoms, function, and overall quality of life.3,4  

Goal setting is known to drive behaviour change 5,6 and has been adopted by some quality 

assurance organizations as an accreditation standard for chronic care management programs.7 

Incorporation of goal setting within chronic care management helps healthcare providers 

maintain a holistic perspective on patients, including evaluating their skills and motivations. 

Goal setting is a circular process incorporating cooperation of the patients and healthcare 

professionals. Patient participation is important because goals could be formulated to address 

both what matters most to the patient and what is important for their health.8  

Goal setting has been extensively reported on in the chronic disease self-management literature. 

Several randomized and non-randomized controlled trials (RCTs) and observational studies  

have reported a potential supportive effect of goal setting in improving some health outcomes 

and quality of life of people with chronic conditions. Meta-analyses and systematic reviews have 

provided additional evidence9-15 but report inconsistent results about the effectiveness of goal 

setting interventions on various health outcomes within the context of chronic conditions. 

Systematic reviews are done with the aim of informing practice – by providing available 

evidence over a health-related issue more accessible for decision makers. When there are several 

systematic reviews or meta-analyses on a topic, the body of work may be too overwhelming to 
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be used by clinicians or other decision-makers.16 This is the situation with goal setting in chronic 

disease management and whether do we still need to do more primary studies, or can we move 

on towards implementation. Umbrella reviews, however, summarize the extent to which 

implementation recommendation is consistent. Thereby, a systematic appraisal of the available 

evidence across all reviews would fill a gap by providing a transparent and rigorous synthesis of 

the existing evidence.   

2. OBJECTIVES AND INCLUSION CRITERIA 

The objective of this umbrella review was to identify the contexts in which goal setting has been 

used or integrated into chronic disease management interventions and to estimate the magnitude 

of its effect on improvement of health outcomes. This review tried to answer the following 

questions: 

1- What are the contexts (i.e., health conditions, delivery setting, and types of goals) in 

which goal setting was used as an intervention – either stand-alone or as part of a 

complex intervention?  

2- What are the components of the reviewed goal setting interventions? 

3- What are the effects of goal setting on health outcomes? 

2.1. Types of participants 

Adults (>18 years of age) with a chronic condition. Both single and multiple chronic conditions 

were considered.  
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2.2. Intervention of interest 

Goal setting either as a main intervention or integrated – as one of the main components – into a 

self-management intervention. Comparison was any intervention without goal setting, usual care, 

or time.  

2.3. Setting 

Both primary and non-primary health settings were considered. 

2.4. Outcomes 

All health-related outcome measures were considered. Health outcomes were classified based on 

an integrated model for classification of health outcomes integrating the International 

Classification of Functioning, Disability and Health (ICF) and the Wilson-Cleary Model of 

health-related quality of life.17  

2.5. Types of studies 

Systematic reviews (SR) of intervention studies of any design (e.g., experimental or 

observational design) were considered eligible as long as interventions were focused on goal 

setting in chronic conditions or self-management in chronic conditions with goal setting as one 

of the main components.  

3. METHODS 

This umbrella review used “A Measurement Tool to Assess Systematic Reviews (AMSTAR2)” 

reporting checklist. To authors knowledge, there is not yet a published (under preparation18) 

reporting guideline for umbrella reviews. However, descriptive documents related to reporting 
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umbrella reviews such as AMSTAR2 are available.The protocol for this umbrella review was 

registered with PROSPERO (CRD42020171531). 

3.1. Data sources and search strategy  

A multi-stage literature search was performed. First, a systematic search in five databases 

(MEDLINE (Ovid), PsychINFO (Ovid), EMBASE, CINAHL, and PubMed) were conducted by 

the first author in September 2019 for published systematic reviews of intervention studies on the 

effect of goal setting on health outcomes in chronic conditions, with no restriction on publication 

date. Language was restricted to English due to limitations in translation resources. The search 

terms used were “goal” or “goal planning” or “goal setting” or “care planning” and “chronic 

disease” or “chronic health condition”. These terms were searched as keywords or subject 

headings depending on the database. The results were filtered for the category “review”. The 

search terms and strategy for MEDLINE are provided in supplemental Appendix A. 

Second, one author (MM) imported citations of all search studies into a reference management 

software package (EndNote) to remove duplicates. Titles and abstracts of the search results were 

examined by two authors (MM & KM) independently and clearly irrelevant studies were 

removed. In the third stage of the screening process, relevant reviews were obtained in full-text 

and screened against the inclusion and exclusion criteria. Full-text screening was conducted by 

two authors (MM & KM) independently. Discrepancies at each stage were resolved by 

discussion until consensus was reached. In cases where consensus could not be reached, a third 

reviewer (NEM) was consulted. Reference lists of the included studies were also checked for 

other potentially eligible reviews.  
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3.2. Data extraction 

A data extraction form was developed based on the recommendation for conduct and reporting of 

an umbrella review.19 Data were extracted by two reviewers (MM & KM) individually. In case 

of discrepancies, consensus was reached through discussion. Extracted data included: description 

of published reviews (objectives, number and type of included studies according to NICE 

guideline20, type of chronic condition, intervention delivery setting, date range of included 

studies in the review, and quality appraisal tool for primary studies) and detailed description of 

interventions (type, delivery method, comparison, and outcome data). The health outcomes were 

categorized based on an integrated model for classification of health outcomes integrating the 

International Classification of Functioning, Disability and Health (ICF) and the Wilson-Cleary 

Model of health-related quality of life.17 

Reviews were assessed for components of goal setting interventions based on the “Behavioural 

Change Technique Taxonomy” (BCTTv1).21 This extensive taxonomy was developed by Michie 

et al.21 in response to the CONSORT statement for provision of precise description on delivery 

of the intervention and especially “description of the different components of the interventions”. 

Goal setting has been frequently reported as part of the behaviour change intervention package 

with inconsistent definitions and labels. Lack of well-defined interventions produce bias in 

evaluation of effectiveness of intervention. The bias here is because of uncertainties about 

intervention fidelity, as absence of such information makes it difficult to replicate or have 

confidence in the reported conclusion.22,23 In systematic reviews, it is important to follow 

standardized definitions and labels for intervention components to help produce high-quality 

evidence across reviews.23,24  



 

 

 

28 

The BCTTv1 includes 16 broad groupings with a total of 93 behavioural change techniques 

(BCT). Each BCT represents an active component of a complex intervention and can be defined 

as “apparent, replicable, and irreducible component of interventions that are designed to change 

or redirect causal processes that regulate behaviour”.21 In this umbrella review, two groups of 

“goals and planning” and “feedback and monitoring” were used to extract active components of 

goal setting interventions. Together, these two groups contain 16 BCTs. Information on goal 

setting approaches in terms of goal assignment, documentation, level of participants’ 

involvement, and topic and content of the goals were also extracted from the reviews. 

3.3. Quality appraisal  

Methodological quality of the included reviews was assessed using AMSTAR2 checklist.25 

AMSTAR2 is a critical appraisal tool for SRs that includes randomized or non-randomized 

studies of healthcare interventions. The checklist has 16 items of which 7 are considered critical 

domains such as possibility of publication bias or adequacy of literature search. However, lack of 

reporting on some of the critical items does not necessarily imply that the quality of the SR is 

critically low if the information can be inferred from the text. In this umbrella review, we used 

five of the critical items mentioned in the AMSTAR2 checklist. Published protocol and complete 

list of excluded studies were considered as non-critical as this was not a common practice for 

non-Cochrane reviews and only recently have been highlighted in the guidelines. As suggested 

by AMSTAR2 developers, we did not combine items for an overall score as it is important to 

consider the potential impact of inadequate report of each single item. However, we considered 

the total number of items met in the report of systematic reviews. Systematic reviews were 

assessed on each criterion on the AMSTAR2 checklist with a ‘Y’ indicating that the review 

provided enough information fulfilling the criteria and ‘N’ indicating that the criteria was not 
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met. If the item was partially met, it was rated as ‘PY’. For reviews for which meta-analysis was 

not conducted, ‘NM’ was recorded. Rating for overall confidence in the results of the SRs were 

based on the presence or absence of flaws in critical domains. Reviews with more than one 

flawed critical domains (with or without weakness in non-critical domains) were rated as 

critically low and reviews with only one flawed critical domain were rated as low. Reviews with 

more than one flawed in non-critical domains were rated as moderate, and those with no or only 

one flaw in non-critical domain were rated as high. Quality appraisal was done by two reviewers 

individually and any disagreement, which occurred for 16% of the selected reviews, was 

resolved through discussion between the reviewers or arbitration by a third reviewer (NEM). 

3.4. Reports on effects of the intervention 

Quantitative findings for different health outcomes are limited to those reported in the reviews, 

with mean difference (MD) where outcomes were measured on the same scale and standard 

mean difference (SMD) with 95% confidence intervals (CI) where different scales were used in 

the collected studies. We avoided presenting primary research findings as per recommendations 

for summarizing SRs. For reviews where no pooled effect estimates were reported, narrative 

synthesis was provided.  

3.5. Grading the evidence 

For each meta-analysis, we extracted effect sizes together with the corresponding CI and the total 

number of participants for each outcome measure. We also estimated the 95% prediction interval 

(PI), which provides further information for between-study heterogeneity. Based on the reports 

of meta-analyses (observed values), a PI not only evaluates the full uncertainty around the 

summary estimate, but also provides a range for the treatment effect in a new study addressing 
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the same effect.26 If the provided range excludes the null value (i.e., 0), it will be considered as 

significant at the 5% level. Evidence from meta-analyses have been further stratified according 

to a frequently applied classification system.27-29  

- Strong (class I): number of cases>1000, P<10-6, I2<50%, 95% confidence interval 

excluding null 

- Highly suggestive (class II): number of cases>1000, P<10-6, largest study with a 

statistically significant effect and class I criteria not met  

- Suggestive (class III): number of case>1000, P<10-3 and class I-II criteria not met 

- Weak (class IV): P<0.05 and class I-III criteria not met 

- Non-significant when P>0.05 

We did not test for small study effects (i.e., Egger’s test30 for funnel plot asymmetry) as all the 

meta-analysis models included fewer than 10 studies,31,32 providing inadequate power to 

distinguish chance from actual asymmetry. With small numbers of studies, even if there is no 

evidence of funnel plot asymmetry, bias (including publication bias) cannot be excluded.  

4. RESULTS 

Figure 1 shows the PRISMA flowchart for the study selection process. A total of 832 review 

studies were identified, of which 71 were excluded for duplication. After initial screening of the 

titles and abstracts, another 761 studies were excluded due to not meeting the inclusion criteria. 

A total of 46 studies remained for full-text review. Bibliographic search of the selected reviews 

led to the addition of one more study for full-text review. Of the 47 selected SRs, 39 were 

excluded mainly because goal setting interventions were unclear or not described in the reviews. 

Of the 8 remaining reviews, one was an updated review9 of a previous systematic review33 

conducted by the same team. Twelve duplicate publications were found in these two reviews. As 
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the updated systematic review was more comprehensive, the older review was excluded. As a 

result, a total of 7 full-text systematic reviews met the inclusion criteria for the present umbrella 

review. The reference list for the 40 excluded studies can be seen in Appendix B.  

4.1. Description of systematic reviews 

The earliest systematic review was published in 2007 and the most recent appeared in 

2019.11,12,14 Five of the reviews had conducted meta-analyses. Together, the reviews included 

125 individual studies of experimental or observational design. Since all SRs had an evaluative 

intent (i.e., to address the effectiveness of goal setting interventions), we followed the NICE 

guidelines to classify the study design of primary studies included in the reviews.20 Of the 125 

primary studies, 95 (76%) were experimental studies with a randomized controlled trial (RCT), 

clustered-RCT, or non-RCT design. The remaining 30 (24%) studies were observational with 

before-after, interrupted time-series, or cohort design. A total of 22,837 adult participants were 

enrolled in these studies. Countries where the original studies had been conducted were reported 

in six reviews. Most of the studies had taken place in the United States or Canada. The mean age 

of participants ranged from 33 to 83 years, reported in five of the reviews.9,11,12,14,15 Gender 

distribution was reported in five reviews9,11,12,14,15 and women predominated (≥ 70%). A 

minimum of five databases were searched for relevant studies in all reviews. All reviews used a 

quality appraisal tool for assessing the quality of individual studies. Appendix C summarizes 

characteristics of the included SRs. 

4.2. Methodological quality 

Table 1 presents the quality of reporting for the systematic reviews using AMSTAR2 checklist. 

All reviews had clearly described research objectives/questions and inclusion criteria informing 
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their study selection. Four reviews followed registered/published review protocols9,10,13,14 and the 

rest of the reviews did not demonstrate their work according to a written protocol or guide 

planned prior to conducting the review (i.e., registered in a registry such as PROSPERO or a 

published protocol in a journal). While without a published protocol judgment on review 

authors’ adherence to or deviation from their original plan cannot be made, which increases the 

risk of selection bias in the reviews, this practice was not common for non-Cochrane reviews 

until recently.   

All the SRs searched the reference list of the included primary studies and trial registries for 

other relevant papers, but not all searched for grey literature. Study selection was always done in 

duplicate, except in one review,15 along with data extraction of the selected studies. In three 

reviews,9,13,14 list of the excluded studies that were read in full text was provided. Justification 

for exclusion of studies after full-text review was mostly included in the PRISMA flowchart of 

all reviews.  

Five of the reviews 9,10,12-14 had performed meta-analysis and where relevant investigated the 

cause of heterogeneity. Commentary on the potential impact of risk of bias on the primary study 

results was always provided in the discussion. The sources of funding for each included study in 

the reviews were not reported in all but two review.9,13 Hence, there was no information on 

commercially or independently funded studies to evaluate whether or not the reported results are 

potentially in favour of the sponsor. In Levack et al.’s review, the majority of the primary studies 

were funded (62.5%) and of the remaining 37.5% of the studies, 4 (27%) were completed as PhD 

thesis, with unclear funding source for the rest. Similarly, in coulter et al.’s review, all included 

studies were funded except two which did not report. 



 

 

 

33 

In general, AMSTAR2 points for included SRs ranged from 12 to 16 with a median of 14 for 

reviews with meta-analysis. Based on AMSTAR2 checklist, the quality of the reviews were of 

moderate10-12 to high9,13,14 with only one review of low quality.15 The two Cochrane reviews had 

a comprehensive summary of the results of the included studies.9,13 It is important to note that as 

per AMSTAR guideline, critical nature of items could change as they are very much dependent 

on the design of the primary studies. For example, in the case of meta-analyses where the output 

is derived from more than one high quality randomized controlled trials, items such as adequacy 

of literature search, listing of excluded studies, or possibility of publication bias might be less 

important and not considered as critical.25  

4.3. Findings  

4.3.1 What are the contexts in which goal setting was used as an intervention? 

In this umbrella review context refers to health conditions, delivery settings of interventions, and 

types of set goals. Chronic conditions studied in the included reviews were asthma, diabetes 

mellitus, arthritis, cardiovascular and renal diseases, chronic obstructive pulmonary disease, 

stroke and CNS injuries, musculoskeletal or chronic pain, and age-related disability. Three of the 

reviews 9,12-14 had populations with various health conditions termed as adults with acquired 

disability which included combinations of the abovementioned chronic conditions. Three 

reviews explored only one chronic conditions: Asthma,11 diabetes mellitus 10 and stroke 15 

(Appendix C). Goals were either lifestyle goals with the focus on improving physical activity12,13 

and physical function 9,15,34 or educational and psychological goals with the aim of symptom 

management or stabilization of the chronic condition.10,11,13 

Delivery setting of the intervention in one reviews was non-primary care settings including 

outpatient clinics, rehabilitation centres, or local community settings.12 In five other reviews, 
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delivery settings were mixed of non-primary and primary healthcare settings (i.e., hospitals, in-

patient clinics).9,10,13-15 One review did not report on the delivery setting of the intervention.11 

Follow-up time in the primary studies included in the reviews varied from a minimum of two-

weeks to a maximum of 30 months. Appendix D provides a detailed description of the 

interventions reported in the included reviews.  

4.3.2 What are the components of the reviewed goal setting interventions? 

Table 2-A shows components of goal setting interventions based on the BCT taxonomy. Among 

the included reviews, one explicitly used the BCTTv1 to describe intervention components.10 

Another review reported on approaches to goal setting and strategies to enhance goal pursuit by 

using a detailed author-developed data extraction form based on popular goal setting approaches 

and theories.9 Finally, a third review13 only included studies that had a collaborative approach 

and used personalized care planning as a conceptual model to report on any steps of the 

collaborative process. In the rest of the studies, review authors did not follow a specific approach 

to report on characteristics of goal setting interventions.  

We used the BCTTv1 and extracted components of goal setting interventions to the extent these 

were reported in the reviews. As shown in Table 4-A, a total of 10 BCTs were extracted as active 

components of goal setting interventions. Goals were mainly outcome goals (meaning goals were 

defined with at least one of following elements: context, frequency, duration, or intensity for the 

behaviour). Behavioural goals (i.e., setting goals in terms of a behaviour to be achieved) were 

included set in two review.10,13 This pattern was expected because goals were defined according 

to research objectives of the primary studies which were mainly improving health outcomes as a 

consequence of a behaviour and not in terms of a behaviour to achieve. Action planning and/or 

problem solving were reported in five reviews.9-13 Action planning was coded where: 1) a report 
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on encouraging participants to carry a plan and 2) some details on how to perform a behaviour 

was clearly explained in the intervention. Problem solving code was for any information on 

analyzing (by the interventionist) or prompting the individual to analyze the behaviour to 

identify barriers and thinking of facilitators. The majority of the reviews reported some sort of 

feedback and self-monitoring of the behaviour as active ingredients of the interventions.  

Table 2-B shows how goal formulation was proceeded. Goal assignment was mainly 

collaborative even though a detail report was only provided in three reviews.9,11,13 Goal 

documentation was only reported in two reviews9,13 where participants either wrote down their 

goals or were given a goal setting form. Active participation in the goal setting process was 

reported in two review.9,13 For the remaining five studies some levels of participation could be 

inferred based on individualized approach to goal setting.  

Topics and content of the goals were reported in one reviews. In Bravata et al.’s review12 on the 

effect of wearing a pedometer on physical activity, participants in the intervention groups 

received specific goals defining targeted number of steps per day or specific physical activity. 

4.3.3 What are the effects of goal setting on health outcomes? 

Table 3 provides a detailed summary of the quantitative findings reported in the systematic 

reviews. Outcome measures have been categorized based on an integrated model for 

classification of health outcomes17 under seven rubrics: Biological function, activities and 

participation, symptom status, environmental factors, functional status, general health perception, 

and overall quality of life.35 Narrative description of the outcomes are provided.  

Five reviews reported on the effect of goal setting on biological function. A total of nine 

outcomes were assessed. Goal setting interventions were beneficial in lowering HbA1c,10,13 body 
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mass index, and blood pressure.12,13 Effects of goal setting on activities and participation were 

reported in three reviews with a total of four outcomes. Levack et al.9 reported improvement in 

engagement in a rehabilitation program as measured by an increase in motivation, adherence to 

treatment, or involvement in rehabilitation sessions. However, there was evidence of high 

statistical heterogeneity in the observed outcomes. Similarly, in another review by Sugavanam et 

al.15 more agreement in goal formulation, better recollection of their treatment goals, and 

improved task performance after rehabilitation were seen in the intervention group. However, the 

findings were based on one study with a small sample size (n=74) and of low quality.  

Symptom status included two outcomes: asthma control and asthma severity. Findings were 

reported in one review11 based on a total of 5 primary studies. Some improvement in controlling 

asthma symptoms and change of asthma status from severe to moderate or mild were noted in the 

intervention group. Environmental factors including duration of rehabilitation program and 

healthcare utilization were reported in two reviews.11,14 A review by Smit et al.14 on older adults 

with acquired disabilities showed no difference in duration of rehabilitation program for those 

who received goal setting interventions. In contrast, in another review on asthma11, the total 

number of  emergency or unscheduled visits and number of hospitalization were decreased for up 

to one year post-intervention. 

Physical function, represented by physical activity, recovery, and step count, were reported in 

five reviews9,10,12,14,15 of which two12,15 reported an improvement in physical function A review 

of studies on the stroke population by Sugavanam et al.15 reported improvement in recovery 

measured by performance and satisfaction scores of the Canadian Occupational Performance 

Measure (COPM). Bravata et al.’s12 review on people with different chronic health conditions 

including neuromuscular disease showed that the intervention group which had a defined step 
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goal had 2004 more steps/day than the control group. The results were similar for both RCTs and 

observational studies.  

General health perception in terms of self-efficacy, depression, and health-related quality of life 

(HRQoL) was reported in five reviews comprised of 48 primary studies9-11,13,15. In one review,10 

HRQoL was erroneously termed as “quality of life”. Revised version of Diabetes Distress Scale 

(DSA) and Problem Areas in Diabetes Questionnaire (PAID) were used in the primary studies to 

measure the impact of diabetes (in terms of distress or emotions related to diabetes) on 

individuals’ life which refers to HRQoL. All reviews collectively reported in favour of goal 

setting interventions leading to improvements in self-efficacy, depressive symptoms, and 

HRQoL. The quality of evidence, however, was moderate to low. Overall QoL, using 36-item 

short form survey (SF-36), was reported in one review with a total of 4 primary studies.14 This 

finding was of low quality with evidence of high statistical heterogeneity. Overall, no change 

was reported in the overall QoL. 

4.4. Grading the evidence 

Table 4 shows a detailed description of the meta-analyses. Five reviews had conducted meta-

analyses. Findings of meta-analyses showed small effect in favour of goal setting for HbA1c and 

systolic blood pressure (class III criteria). The evidence for the remaining meta-analyses was 

weak or non-significant.   

The vast majority of primary studies in the meta-analyses had small or moderate sample sizes, 

most <500, four with sample sizes of >500 but <1000. Four meta-analyses had sample sizes of 

>1000. This is a common issue within meta-analyses of behavioural trials due to the challenges 

of participant recruitment and retention in clinical trials36,37. In a methodological paper on 
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sampling error in meta-analysis with small sample sizes, extensive simulation with different 

range of sample sizes (from 5 to 1000), number of included studies (from 5 to 50), and different 

extent of heterogeneity showed that estimated MDs and SMDs were almost unbiased with CI 

coverage of very close to 95%. However, for SMD, comparison of Cohen’s d and Hedges’ g 

showed that Cohen’s d produced less bias in the estimated overall SMD 38. In this umbrella 

review, all the included meta-analyses used MD or SMD (d) as the report of effect sizes. Based 

on this evidence, it might be inferred that the reported effect sizes of the meta-analyses could be 

very close to the true effect size; but due to the low quality of the primary studies – indicating 

further existence of bias – discounting the effect of small sample sizes would not be wise. 

In all the meta-analyses, the 95% prediction intervals included the null value, showing that 

although on average some improvements in the health outcomes might be due to the effect of 

goal setting interventions, this might not always be the case in specific settings.  

Of the 17 meta-analyses, no levels of heterogeneity were shown in five, low to moderate in four, 

and high in eight. Uncertainty in heterogeneity estimates was reflected in by wide 95%CI of the 

I2. Effect estimates calculated by meta-analyses for almost all of the outcome measures were 

small to medium (i.e., SMD <0.5).  

4. DISCUSSION  

This umbrella review of 7 published systematic reviews covering 125 primary studies and 31 

health outcomes found small effect of goal setting on improvement of certain health outcomes. 

Although the quality of evidence is moderate to low. This finding arose from the five reviews 

providing results from 17 meta-analyses. The remaining two reviews provided only a narrative 

analysis of the effect of goal setting on health outcomes which could not be used to infer effect. 
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Half of the meta-analyses had very low to some moderate level of heterogeneity despite the 

magnitude of the effect estimates.  

Of the seven reviews, six were rated as high or moderate quality using the AMSTAR2 quality 

appraisal tool. One review was rated as low quality as risk of bias was not clearly reported in 

interpretation of results. some other non-critical quality gaps were lack of justification for 

excluded studies (57%) followed by no published protocol (43%). This may introduce a selective 

reporting bias. On average, the quality of primary studies as reported in the reviews was low to 

moderate. The primary trials in the included SRs suffered from publication bias and a range of 

methodological limitation such as missing data and short length of follow-ups. 

In this umbrella review, we targeted the 16 behaviour change techniques under “goals and 

planning” and “feedback and monitoring” as our goal was to extract active goal setting 

components of the interventions. Even though interventions were limited in number of BCTs, 

potential overlap between BCTs could be concluded despite no clear report. As collaborative and 

individualized approach was dominant for goal assignment, some levels of participation could be 

inferred. However, tailoring interventions to participants’ needs might not necessarily equate to 

active participation in goal setting. 

Our umbrella review is limited to what has been investigated, published, and systematically 

reviewed and meta-analyzed in the SRs. The number of studies included in the meta-analyses 

ranged from 3 to 9 (median of 4.5). Given the limited number of studies, sensitivity analysis was 

not always applicable, although potential risk of bias was mostly addressed adequately in the 

discussion sections of the reviews. None of the calculated prediction intervals excluded the null 

value, suggesting that a substantial effect of goal setting (as an independent intervention) will not 

be expected in future trials.  
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Lack of substantial effect does not translate into no effect. One reason that could contribute to 

the observed low effect sizes is the absence of minimal clinically importance difference (MCID) 

metrics for different outcomes. For example, effect of goal setting on physical activity measured 

by step count12 was shown by a mean difference of 2004 steps/day between intervention and 

control groups (random assignment to goal setting and no goal setting groups) where 

participants’ baseline was in a range of 2140 to >10,000 steps/day. The calculated prediction 

interval for this outcome was 599 to 3408. This means that future studies are likely to be in this 

range.  This may not be a large effect size but it is clinically meaningful in the context of chronic 

health conditions such as multiple sclerosis,39 stroke,40 and chronic obstructive pulmonary 

disease (COPD).41,42 In addition, goal setting is a pragmatic intervention; therefore, it is widely 

applicable, inexpensive, and unlikely to result in harm. Even a small effect can result in benefit 

for a large number of people when applied widely. An example of a small effect having 

widespread benefits comes from a review by Tudor-Locke et al. 43 on “how many steps/day are 

enough”. This review reported that expected steps/day for chronic conditions varies from 1200 to 

8800 steps/day, taking into consideration compromised ability and endurance of people living 

with chronic conditions. They further suggested an “extra 3000 steps/day in bouts of more than 

10 minutes, above and beyond activities of daily living” as a public health guidelines for older 

adults and those with chronic conditions. This translates into approximately 5500 steps/day 

considering a “basal activity level” (i.e., <2500 steps/day) which also appears to be associated 

with higher HRQoL scores.43 Thereby, considering participants’ baseline, an observed mean 

difference of 2004 steps/day shown in one of the reviews is a good progress towards the targeted 

outcome of extra 3000 steps/day.  
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The findings of this umbrella review might be discordant with the strong belief in the literature 

regarding the potential effect of goal setting on improvement of chronic disease behaviours and 

health outcomes. However, this belief seems to be based on a limited number of small primary 

studies. The link between goal setting and health outcomes is potentially weak because the 

proximal outcome of goal setting is behaviour change. While behaviour changes are linked to 

health outcomes, they are far from sufficient. In addition, there is wide variability in the “who” 

and the “how” of goal setting that will dilute a summary estimate of effect. Health behaviours are 

also complex. This means that goals set for health outcomes will require a complex action plan 

that carefully considers all the causal factors leading to the specific outcome. Otherwise, rushing 

to evaluate the outcome rather than focusing on the evaluation of sub-behaviours is likely to lead 

to disappointing results.  

Goal setting needs to be considered and evaluated at the behaviour or action plan stage because: 

(i) this stage is more under the person’s control; (ii) better reflects the person’s effort, 

persistence, and concentration rather than outside influences; and (iii) success in this stage would 

enhance maintenance of the behavior which ultimately helps with achievement of targeted health 

outcomes. As highlighted almost three decades ago by Strecher et al.,44 the question is not 

whether goal setting should be used; rather it is about applying it consistently and systematically 

with regard to specific non-complex tasks. Not all reviewed studies had a detailed description of 

active ingredients of goal setting interventions.  

5. CONCLUSION 

Goal setting by itself affects outcomes of chronic diseases only to a small degree. This is not an 

unexpected finding as changing outcomes in chronic diseases requires a complex and 

individualized approach.3,4 However, there was no evidence of harm. Implementing goal setting 
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in a standardized way in the management of chronic conditions would seem to be a way forward. 

Studying the implementation of goal setting would provide needed evidence for comparative 

effectiveness which is information needed to personalize interventions. 

Goal setting is a multi-component intervention where the components act as a system in making 

progress towards the set goals. Self-management in chronic conditions goes hand in hand with 

mastering goal setting and action planning. Yet, there are still questions that could be addressed 

by evaluating the implementation of goal setting. Incorporation of various goal setting 

components while actively engaging patient and/or their care givers in the process could 

contextualize how goal setting could help in areas that people living with chronic conditions 

grapple with.   
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Figure 1 PRISMA Flow Diagram 
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Table 1 Information on appraisal of included reviews 

AMSTAR II items/ reviews Bravata et al. 
(2007) 

Sugavanam et al. 
(2012) 

Levack et al. 
(2015) 

Coulter et al. 
(2015) 

Fredrix et al. 
(2018) 

Liao et al. 
(2019) 

Smit et al. 
(2019) 

Research question & inclusion criteria (PICO) Y Y Y Y Y Y Y 

Review methods/protocol N N Y Y Y N Y 

Selection of study designs Y Y Y Y Y Y Y 

*Comprehensive literature review search Y PY Y Y PY PY PY 

Study selection in duplicate Y N Y Y Y Y Y 

Data extraction in duplicate Y Y Y Y Y Y Y 

List of excluded articles with justification N N Y Y N N Y 

Included studies in adequate details Y Y Y Y Y Y Y 

*Assessing risk of bias (RoB) PY Y Y Y Y Y Y 

Source of funding for individual studies included  N N Y Y N N N 

*Meta-analysis/appropriate methods for statistical 
combination of results Y NM Y Y Y NM Y 

Meta-analysis/potential impact of RoB Y NM Y Y Y NM Y 

*RoB in interpreting/discussing the results Y N Y Y Y Y Y 

Discussion on heterogeneity observed Y Y Y Y Y Y Y 

*Adequate investigation on publication bias Y NM Y Y Y NM Y 

Potential source of conflict of interest Y Y Y Y Y Y Y 

Rating overall confidence in the results of the 
review (# of items met out of 16 & out of 13 for 
No Meta-analyses) 

Moderate 
 (12) 

low  
(7) 

High  
(16) 

High  
(16) 

Moderate 
(13) 

Moderate 
 (9) 

High  
(14) 

Abbreviations: PICO: Population, `intervention, Comparison, Outcome; RoB : Risk of Bias; NM : No Meta-analysis; PY: Partially Yes 
Low: one critical domain not met with or without non-critical weakness; Moderate: more than one non-critical domain not met; High: no or one non-critical weakness 
*Items noted with star and shaded in grey are critical domains considered for overall rating.   



 51 

 
Table 2-A Components of “goal setting interventions” based on the BCT taxonomy 

Author (year) number of included studies in the review 
 
BCT 

Bravata et  al. 
(2007) n=26 

Coulter et al. 
(2015) n=19 

Levack et al. 
(2015) n=39 

Fredrix et al. 
(2018) n=14 

Liao et al. 
(2019) n= 9 

Goal setting (behaviour)  52.6  83.3  

Goal setting (outcome) 84.6 47.4 61.5 25.0  

Action planning (including implementation intentions) * 100.0 78.4< 58.3 88.9 

Problem solving/ coping planning 38.5% 100.0 * 66.7 88.9 

Review behaviour goals  15.8  33.3  

Review outcome goals 92.3 * 41 41.7  

Behavioural contract  36.8    

Commitment  21.0 5.1   

Feedback on behaviour 100.0 26.3 7.7 

*only 
biofeedback 
was given 

(33.3) 

22.2 

Self-monitoring of behaviour 92.3 * 10.2 16.6 11.1 

Notes: Only BCTs which were reported in the SRs are included in the table. Numbers are in percentage. 
*Cells with star mean no clear report but possibility of potential overlap between those BCTs and the ones reported in the SR.  
< In two studies included in this SR, action planning was irrelevant as the aim of the studies were to enhance recall of goals over a period of time. 
Studies were not included if none of the BCTs were reported or could inferred from the paper: Sugavanam et al. (2012) & Smit et al. (2019) . 
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Table 2-B Goal setting approaches 

Author 
(year) Bravata et  al. 

(2007) 
Coulter et al. 

(2015) 
Sugavanam et 

al. (2015) 
Levack et al. 

(2015) 
Fredrix et 
al. (2018) 

Liao et al. 
(2019) 

Smit 
(2019) Goal setting approach 

Goal assignment 
Prescribed 

 
� 

 
 

 
� 

 
15.4% 

 
 

 
11.1% 

 
� 

Self-driven     �   

Collaborative � 100% � 79.5% � 77.8% � 

Unclear   ? 5.1%   ? 

Goal documentation ? 36.8% ? � ? ? ? 

Participant involvement ± 100% ? 79.5% ? ± ? 

Behaviour/outcomes targeted 

Number of 
steps/day and/or 

specific 
physical 
activity 

Metabolic and 
behavioural 
outcomes 

? 

Body function, activity 
limitations, work 

performance, dietary 
behaviour, pain 

management, or mix of 
behaviours (61.5%) 

? ? ? 

Notes: Percentages present proportion of primary studies in the systematic review that reported on specific approach for goal setting.  
� means a general (not detailed) report on goal assignment was provided or could be inferred from characteristics of interventions provided in the reviews.  
? means no clear report was provided in the systematic reviews. 
± means somewhat involvement (based on collaborative goal assignment) but no clear report. 
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Table 3 Summary of the quantitative findings reported in the reviews for effect of goal setting on health outcomes  
 Outcome measures Author 

(year) 
Number of 

studies/participants 
Analytic metric 

(or meta-analytic 
where relevant) 

Results/findings 

(as reported in the reviews) 
 

Quality of the 
evidence for primary 

studies* 

Biological function Pulmonary function 
test  

Liao et al.  
(2019) 

2/ 120 Not reported No change  Low 

HbA1c Fredrix et al.  
(2018) 

5/ 931 MD (95% CI) p by 0.22 from baseline  
(-0.40 to -0.04, P = 0.01) 

Low/very low 

body weight Fredrix et al.  
(2018) 

3/ 596 MD (95% CI) No change Very low 

Body structure and 
body function  

Levack et al.  
(2015) 

5/ 235 MD (95% CI) 3 of 5 studies reported no difference 
between the groups 
2 of 5 studies reported an improvement in 
body functioning (muscle endurance and 
ventilation oxygen) both at baseline and 
end of treatment  

Very low 

HBA1c Coulter et al. 
(2015) 

9/1916 MD (95% CI) p by 0.24 from baseline  
(-0.35 to -0.14, P = 0.01) 

Moderate 

Systolic blood 
pressure 

Coulter et al. 
(2015) 

6/1200 MD (95% CI) p by 2.64 from baseline  
(4.47 to -0.82, P = 0.01) 

Moderate 

BMI  Bravata et al.  
(2007) 

18/ 562 MD (95% CI) p by 0.38 from baseline  
(-0.05 to -0.72, P<0.3) 

Moderate 

Systolic blood 
pressure 

Bravata et al.  
(2007) 

12/468 MD (95% CI) p by 3.8 from baseline  
(-1.7 to -5.9, P<0.01) 

Moderate 
Diastolic blood 
pressure 

Bravata et al.  
(2007) 

12/468 MD (95% CI) p by 0.3 from baseline  
(0.02 to -0.46, P = 0.01) 

Moderate 

Lipid profile Bravata et al.  
(2007) 

7/ 192 MD (95% CI) No change Moderate 

Fasting glucose Bravata et al.  
(2007) 

7/ 211 MD (95% CI) No change Moderate 

Activities & 
participation 

Self-monitoring of 
blood glucose  

Fredrix et al.  
(2018) 

1/ not clear Not reported No change Very low 

Participation  Levack et al.  
(2015) 

4/ 254 MD (95% CI) n in participation in only 1 out of 4 studies 
based on improvement in work 
performance  
16.0 (4.22 to 27.78) 
No change reported in other studies 

Very low 

Engagement in 
rehabilitation 
(motivation, 
involvement, & 
adherence)  

Levack et al.  
(2015) 

9/ 369 SMD (95% CI) n in engagement 
0.30 (-0.07 to 0.66) 

Very low 

Engagement in 
rehabilitation  

Sugavanam et al.  
(2012) 

1/ 74 Percentage Intervention group compared to control 
group had more agreement in goal 
formulation (82% vs. 27%), had better 
recollection of their treatment goals (72% 

Low 
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vs. 36%), & managed more tasks 
compared to before rehab (75% vs. 9%) 

Symptom status Asthma control  Liao et al. 
(2019) 

4/ 634 Not reported n in ACQ score for intervention group 
compared to control group in 3 out of 4 
studies 

Low 

Asthma severity  Liao et al. 
(2019) 

1/ 50 Not reported n Change from severe to not severe (i.e., 
moderate or mild) category for 
intervention group  

Low 

Environmental factors Healthcare 
utilization  

Liao et al. 
(2019) 

3/ 535 Not reported p # of ED & unscheduled visits and # of 
hospitalization in 2 out of 3 studies for up 
to 1-year post intervention  

Low 

Duration of 
rehabilitation  

Smit et al.  
(2019) 

3/ 111 MD (95% CI) No change  
13.46 days (-2.46 to 29.38) 

Low 

Functional status Physical function 
(various measures: 
FIM, Barthel index, 6-
minute walk, ADL 
performance 
questionnaire)  

Smit et al.  
(2019) 

7/ 354 SMD (95% CI) No change  
-0.11 (-0.32 to 0.10) 

Low 

Physical activity 
(SDSCA, PASE)  

Fredrix et al.  
(2018) 

2/ not clear Not reported No change Very low 

Activity (as defined 
by the ICF)  

Levack et al.  
(2015) 

4/ 223 SMD (95% CI) No change 
0.04 (-0.22 to 0.31) 

Low 

Recovery  Sugavanam et al.  
(2012) 

4/ 193 Not reported n in performance and satisfaction score of 
the COPM & positive result for goal 
achievement  

Low (one study  
moderate) 

Physical activity 
(measured by step 
count)  

Bravata et al.  
(2007) 

RCTs (8)/ 155 
intervention 122 

control group 
 

Observational 
studies (18)/ 2490 

MD (95% CI) For RCTs:  
2004 steps/day more in intervention 
participants than the control participants 
(878-3129 steps/day, P<0.001) 
For observational studies: 
2183 steps/day more than baseline (1571-
2796 steps/day,  P<0.001)  
 

Moderate 

General health 
perception  

Self-efficacy Liao et al. 
(2019) 

2/ 170 Not reported n self-efficacy at each follow-up  Low 

Asthma related-QoL Liao et al. 
(2019) 

7/ 699 Not reported n in total scores of QoL (continued up to 
24 months)  

Low 

Self-efficacy Fredrix et al.  
(2018) 

5/ not clear Not reported Positive change in 4 out of 5 studies Very low 

Diabetes related-
QoL 

Fredrix et al.  
(2018) 

7/ not clear Not reported Higher post-intervention score in 2 out of 
7 studies 

Low/very low 

Health-related QoL 
or self-reported 
emotional status 

Levack et al.  
(2015) 

8/ 446 SMD (95% CI) n health-related QoL 
0.54 (0.17 to 0.88) 

Very low 

Self-efficacy Levack et al.  
(2015) 

3/ 108 SMD (95% CI) n in task-specific self-efficacy following 
rehab 
1.07 (0.64 to 1.49) 

Very low 

Depression Coulter et al. 
(2015) 

5/599 SMD (95% CI) p in depression score 
0.36 (0.52 to 0.20) 

Moderate 
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Self-efficacy Coulter et al. 
(2015) 

5/471 SMD (95% CI) nin self-efficacy score 
0.25 (0.07 to 0.43) 

Moderate 

Condition-specific 
health perception 

Coulter et al. 
(2015) 

4/1300 SMD (95% CI) No change 
-0.01 (-0.11 to 0.10) 

Moderate 

Patients’ perceived 
self-care ability  

Sugavanam et al.  
(2012) 

2/ 142 Mean score in one 
study & MD with 
Z score in another 

- n in perception of self-care ability 
compared for participants who were 
supported to identify, clarify, and 
express goals and develop strategies to 
achieve goals compared to no support; 
127.74 vs. 115.18; F = 33.36, P<0.001) 

 
- n in performance (Z = -5.935, P<0.001) 

and satisfaction score of the COPM (Z 
= -5.775, P<0.001). Average change for 
performance was 3.13 and for 
satisfaction was 3.29 

Moderate 
 
 
 
 
 
 
 
 
 

Low 
 

Overall quality of life QoL  Smith et al.  
(2019) 

4/ 178 SMD (95% CI) No change  
0.09 (-0.56 to 0.75) 

Low 

Note: Studies include all types of experimental design as reported in the reviews. Where necessary results of different designs are reported separately.   
*Quality of evidence for each outcome is based on review authors’ judgment using quality appraisal tool reported in their reviews.  
Abbreviations: BMI: Body Mass Index; SMD: Standard Mean Difference; MD: Mean Difference; CI: Confidence Interval; ACQ: Asthma Control Questionnaire; QoL: Quality of 
Life; ED: Emergency Department; FIM: Functional Independence Measure; ADL: Activities of Daily Living; SDSCA: Summary of Diabetes Self-Care Activities questionnaire; 
PASE: Physical Activity Scale for Elderly; ICF: International Classification of Functioning; COPM: Canadian Occupational Performance Measure 
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Table 4 Description of meta-analyses  

 #Studies Total N of 
participants 

Summary random effect size 
(95% CI) 

95% 
Prediction 

interval 

Random 
effect 

p-value 
I2 (%) 

Favours goal 
setting (n) vs 

No  change (Ø) 
Grading 

HbA1c* 5 931 -0.22 (-0.40 to -0.04) -1.25 to 0.81 P = 0.02 22 n Weak 

HbA1c* 9 1916 -.024 (-0.35 to -0.41) -0.37 to -1.07 P< 10-6 64 n Suggestive 

Cholesterol (mg/dl) 5 1545 0.01 (-0.09 to 0.11) -1.17 to 1.19 P = 0.87 40 n Non-significant 

Systolic Blood Pressure (mm/Hg) 6 1200 -2.64 (-4.47 to -0.82) -5.88 to 0.60 P = 0.004 67 n Suggestive 

Body weight* 3 596 0.06 (-1.17 to 1.28) -7.85 to 7.97 P = 0.96 0.00 Ø Non-significant 

BMI* (kg/m2) 4 822 -0.11 (-0.35 to 0.13) -0.63 to 0.42 P = 0.39 0.00 Ø Non-significant 

Engagement in rehab 9 369 0.30 (-0.07 to 0.66) -0.82 to 1.42 P = 0.11 63 n Non-significant 

Duration of rehab (days)* 3 111 13.46 (2.46 to 29.38) -153.11 to 180.03 P = 0.10 54 Ø Non-significant 

Physical function 7 354 -0.11 (-0.32 to 0.10) -0.38 to 0.16 P = 0.32 0.00 Ø Non-significant 

Physical activity (step count)* 8 277 2004 step/day (878-3129) 599 to 3408 P< 0.001 91 n Weak 

Activity† 4 223 0.04 (-0.22 to 0.31) -0.55 to 0.63 P = 0.75 0.00 Ø Non-significant 

Self-efficacy† 3 108 1.07 (0.64 to 1.49) -1.65 to 3.79 P< 10-6 0.00 n Weak 

Self-efficacy 5 471 0.25 (0.07 to 0.43) 0.04 to 0.54 P = 0.007 56 n Weak 

Depression 5 599 -0.36 (-0.52 to -0.20) -1.27 to 0.55 P< 10-6 80 n Weak 

Condition-specific health perception 4 1330 -0.01 (-0.11 to -0.10) -0.25 to 0.23 P = 0.91 87 Ø Non-significant 

Health-related QoL† 8 446 0.54 (0.17 to 0.88) -0.53 to 1.61 P = 0.004 66 n Weak 

QoL 4 178 0.09 (-0.56 to 0.75) -2.96 to 3.14 P = 0.78 75 Ø Non-significant 

*effect sizes are based on mean difference (MD). For other outcomes, effect sizes are based on standard mean differences (SMD). 
† 3 other meta-analyses had been conducted on these three health outcomes in the same review. These meta-analyses were comparing “structured goal setting” versus “no structure goal setting”. Since 
all other meta-analyses were based on the comparison between “goal setting” versus “no goal setting/usual care”, the reports of these three meta-analyses are not included in the table. No change was 
reported. 
Grading: Strong (class I): number of cases>1000, P<10-6, I2<50%, 95% confidence interval excluding null 

Highly suggestive (class II): number of cases>1000, P<10-6, largest study with a statistically significant effect and class I criteria not met  
Suggestive (class III): number of case>1000, P<10-3 and class I-II criteria not met 
Weak (class IV): P<0.05 and class I-III criteria not met 
Non-significant when P>0.05
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Appendix A MEDLINE (Ovid) search strategy 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

1. exp HIV/ 

2. exp HIV Long-Term Survivors/ 

3. exp HIV infection/ 

4. HIV*.tw,kf. 

5. exp chronic disease/ 

6. (chronic* or multiple* or morbidity* or multi-morbid*).tw,kf. 

7. exp Arthritis/ 

8. Asthma/ 

9. exp Pulmonary Disease, Chronic Obstructive/ 

10. dementia/ or alzheimer disease/ 

11. exp Diabetes Mellitus/ 

12. exp Hypertension/ 

13. exp stroke/ 

14. exp irritable Bowel Syndrome/ 

15. exp celiac Disease/ 

16. exp epilepsy/ 

17. exp multiple Sclerosis/ 

18. exp parkinsonian Disorders/ 

19. osteoporosis/ or osteoporosis, postmenopausal/ 

20. exp Rehabilitation/ 

21. exp chronic kidney disease/ 

22. (arthriti* or asthma* or "chronic obstructive" or copd or diabet* or hypertensi* or stroke or 

epilep* or "irritable bowel" or IBD or IBS or multiple sclerosis or parkinsons or parkinsonism or 

osteoporosis or rehabilitat*).tw. 

23. or/1-22 

24. exp Self Care/ 

25. exp Self Management/ 

26. exp Goals/ 

27. ("self management" or "self care" or self-management or self-care or challenge).tw,kf. 

28. (goal adj3 (set or setting or plan or planning or specificity)).tw,kf. 

29. or/24-28 

30. 23 and 28 

31. limit 30 to (english and ("review" or "systematic review")) 
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Appendix C 
 

Supplementary Table 1 Characteristics of included systematics reviews 
 

Author 
(year) 

Objectives  
(as reported in the reviews) 

Meta-
analysis 

Total number/ 
study design/ 

country of origin 

Chronic condition Intervention 
delivery settings 

No. of database 
searched 

(Date range of 
search) 

Date range 
of included 

studies 

Instrument of 
quality appraisal 

tool 

Bravata et al.  
(2007) 

1) To evaluate the association of 
pedometer use with physical activity 
and health outcomes among outpatient 
adults.  
2) to determine the association 
between pedometer use and changes 
in body weight, serum lipid levels, 
fasting serum glucose and insulin, and 
blood pressure. 3) to evaluate the 
association between setting a daily 
step goal and improvements in health 
outcomes. 

Yes 26 
RCT (8), observational 
studies with before-
after or cohort design 
(18) 
 
USA or Canada (20), 
Japan (2), Europe (2), 
Australia (2) 

Outpatient adults with 
different conditions 
including diabetes, 
COPD, sedentary, MI 
completing cardiac 
rehab, HTN, arthritis, 
healthy adults, women 
>60 with BMI >30, 
Neuromuscular 
disease  

Adult outpatients 
enrolled in 
physical activity 
programs  

7 
(1966 - 2007) 

2001- 2006 Consensus based 
appraisal items 

Sugavanam et 
al. 
(2013) 

1. To investigate the effects of goal 
setting in stroke rehabilitation on 
physical function and psychological 
function.  
2. To explore the experiences of 
people affected by stroke and their 
treating professionals in relation to 
goal setting 

No 7  
Non-RCT (2), before-
after study (2), cohort 
(3),   
 
Australia (2), US (2), 
Canada (1), UK (1), 
Sweden (1) 

Stroke No information 13 
(From their 
inception to 
April 2011) 

1993-2010 Effective Public 
Health Practice 
Project (EPHPP) 
instrument for 
quantitative studies, 
McMaster 
University 
Occupational 
Therapy Evidence-
Based Practice 
Research Group for 
qualitative studies 

Levack et al.  
(2015) 

1. To assess the effects of goal setting, 
and strategies to enhance goal pursuit, 
on health outcomes in adults with 
acquired disability participating in 
rehabilitation  
 

Yes 39 
RCT (27), cluster-
RCT (6), non-RCT (6) 
 
Hong Kong (1), 
Sweden (2), New 
Zealand (6), USA 
(17), Canada (3), UK 
(7), Swiss (1), 
Denmark (1), 
Netherlands (1) 

Acquired disability 
participating in 
rehabilitation 
(conditions included 
stroke, 
musculoskeletal or 
chronic pain, mental 
health conditions, 
cardiovascular, age-
related disability, 
diabetes mellitus, and 
respiratory disorder)  

Primary care, 
residential and 
outpatient-based 
rehabilitation, 
community and/or 
residential care, 
short term 
residential 
rehabilitation unit 
for chronic pain 

10 
(From their 
inception to 
December 
2013) 

1971 - 2013 Cochrane Handbook 
for Systematic 
Reviews of 
Interventions 
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Coulter et al.  
(2015) 

1. To assess the effects of 
personalised care planning for adults 
with long-term health conditions 
compared to usual care (i.e., forms of 
care in which the active involvement 
of patients in treatment and 
management decisions is not 
explicitly attempted or achieved)  

Yes 19 
RCT (16),cluster 
RCT(3) 
 
USA (13), Australia, 
China, Denmark, 
Netherland, Taiwan, 
UK (one each) 

Diabetes Mellitus, 
Mental health, Heart 
failure, renal disease, 
asthma 

Hospital clinics, 
primary care, 
community centre 

7 
(From their 
inception to 
July 2013) 

1978 - 2013 Cochrane Handbook 
for Systematic 
Reviews of 
Interventions 

Fredrix et al.  
(2018) 

1. To assess the effectiveness of goal 
setting behavioural change 
interventions on clinical, health, 
psychosocial or behavioural outcomes 
in people with diabetes.  
2.  To identify which “Goals and 
planning” and “Feedback and 
monitoring” BCTs are most 
frequently used in these interventions 
and which are most effective in 
improving outcomes. 

Yes 14 
RCT (8) , before-after 
study (4) 
 
USA (11), UK (1), NL 
(2) 

Diabetes Mellitus type 
1 and 2 

Medical and 
community health 
center, Patients’ 
home 

5 
(From their 
inception to 
January 2016) 

1996 - 2013 Cochrane Risk of 
Bias Tool 

Liao et al. 
(2019) 

1. To investigate the effectiveness of 
goal setting technique incorporating 
with asthma self-management 
education on the outcomes in asthma 
morbidity, quality of life and 
healthcare use 

No 6* 
RCT (3), cluster RCT 
(3) 
 
USA (2); Australia (2), 
UK (1), Switzerland 
(1) 
  

Asthma No information 5 
(From their 
inception to 
February 2019) 

2007 - 2017 JBI critical appraisal 
checklist for RCTs 

Smit et al.  
(2019) 

1. To investigate the effects of goal 
setting in geriatric rehabilitation 

Yes 14 
RCT (7), cluster RCT 
(2) and non-RCT (4), 
before-after study (1)  
 
Country not reported 
 

Older adults with 
acquired disabilities 

Inpatient, 
outpatient, and 
combined 
rehabilitation 
setting 

5 
(From their 
inception to 
October 2018) 

2000 - 2016 Cochrane Risk of 
Bias Tool 

*This review had 9 studies included of which 3 were on children and did not meet the criteria of our umbrella review. Hence, those have been deleted and the report here is based on the total of 6 
studies. Two of 6 RCT studies were pilot studies and one used mixed methods that had both qualitative and quantitative results. 
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Appendix D 
 
Supplementary Table 2 Description of the interventions and delivery methods reported in the included reviews 
 

Author  
(year) 

Intervention details 
 

Delivery 
method 

Comparison Primary outcome 
 

Secondary outcome 
 

Follow-up time 

Bravata et al.  
(2007) 

Varied among studies: Use of 
pedometer, use of physical activity and 
physical activity counseling, Dietary 
counseling (only in 3 studies), log for 
step count, workplace activity, 
individualized goal or step goals were 
mainly included (22)   

Group-based 
and individual 
format 

Reduced exposure/ normal 
counseling compared to 
intervention group/ pre-
intervention data for 
observational studies 

Physical activity 
measured by step count 

BMI, BP, Lipid 
profile, fasting 
glucose 

3 weeks to 26 months 
(mean of 18 weeks) 

Sugavanam et al.  
(2012) 

Studies involved any form of goal 
setting (e.g., COPM, GAS) and 
evaluated either the effects and/or 
experiences of goal setting 

Different 
perspectives 
have been used 
(e.g., client-
centered 
practice, 
cognitive 
rehabilitation 
and goal 
attainment) 

Only one study had a control 
group which no information 
was provided 
N/A for other studies 

Recovery, patients’ 
perceived self-care 
ability, engagement in 
rehabilitation 

N/A Reported only in one study 
(no information for other 
included studies) 

Levack et al.  
(2015) 

Varied among studies from employing 
named approaches (e.g., GAS, COPM, 
ICFC) to theory-based approaches (e.g., 
King’s nursing theory of goal 
attainment, Locke and Latham’s model) 
Participants were actively  involved in 
31 studies in the process of goal 
selection, the process was mainly 
collaborative in all but 3 studies where a 
predefined list of goals was used.  
Two studies involved family members 
in the process of goal setting 

Group-based 
(2), Family-
centered 
approach (1), 
individual + 
group-based 
rehabilitation 
classes (1), 
Individual 
format (34) 

No goal setting, “usual care” 
that may involve some goal 
setting but where no 
structured approach was 
followed or no interventions 
to enhance goal pursuit 

Health-related quality of 
life or self-reported 
emotional status; 
Participation outcomes 
as defined by the ICF, 
e.g., work, community 
integration, social 
relationships;  
Activity outcomes as 
defined by the ICF, e.g., 
activities of daily living, 
mobility 

Body structure and 
function as defined 
by the ICF;  
Patient self-belief 
and engagement in 
rehabilitation, e.g., 
adherence, patient 
motivation, self-
efficacy; Individual 
goal attainment;  
Evaluation of care, 
e.g., satisfaction 
with care; Service 
delivery level, e.g., 
cost of care, length 
of stay; 
Adverse outcomes, 
e.g., complications, 
morbidity, mortality, 
readmission rate. 
 

Ranged from a median of 3 
weeks to 6 months 
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Coulter et al.  
2015 

Collaborative care planning intervention 
focused on changing patients’ 
capabilities and behaviour. Tools used 
were information packages, prompts for 
patients (e.g., worksheet or decision 
aids); structure consultations (e.g., 
motivational interviewing, training, peer 
support) 

either face-to-
face or through 
phone support 

Usual care Physical health (HbA1c, 
BP, BMI); psychological 
health; perceived health-
related quality of life  

self-management 
capability (e.g., self-
efficacy, 
knowledge); habit 
behaviours 
(exercise, diet, 
medication 
adherence, self-care 
activities) 

Ranged from 1 to 12 
months with a median of 6 
months 

Fredrix et al.  
(2018) 

Ranged from one single educational 
goal-setting session to 14 contact 
moments in the form of phone-based 
goal-setting sessions (average contact 
moments 4) 

In-person (5), 
completely 
phone-based 
(1), mixed 
modes of 
delivery (8) 

Usual care HbA1c, body weight Self-efficacy, QoL, 
physical activity, 
self-monitoring of 
blood glucose 

Not clear for all included 
studies, varied between 2 
weeks to 6 months  

Liao et al.  
(2019) 

All studies but one used goal setting as a 
major component of their intervention, 
incorporating behavior theory and other 
problem-solving skills, such as problem 
identification, personal resource 
activation, action planning, process 
evaluation and reward. No study used 
goal setting as a stand-alone 
intervention. 

In person visit 
(3), group-
based training 
(1), telephone-
based (1), and 
group 
counseling 
combined with 
telephone 
follow-up (1). 

Usual care or enhanced usual 
care  

Clinical outcome: 
Asthma control (either 
with questionnaires or 
pulmonary function test 
or asthma severity 
assessment);  
Psychosocial outcome: 
Self-efficacy, asthma 
quality of life 
Healthcare utilization 
outcome: Emergency 
department visit, 
hospitalization, 
unscheduled visit  

N/A 6 weeks to 9 months 

Smit et al. 
(2019) 

Interventions were based on two 
approaches: 1) using standard goal 
setting instruments (8) (e.g., COPM, 
GAS, ADOC and 2) using standardized 
approach for goal setting (6) with 
predefined intervention (e.g., CCSCI, 
CADL and TCS. 

No information 
(implies as 
individual 
sessions) 

Usual care  Physical function QoL, duration of 
rehabilitation 

Not clear,  

Abbreviations: GAS: Goal Attainment Scale; COPM: Canadian Occupational Performance Measure; RAP: Rehabilitation Activities Profile; ADOC: Aid for Decision-making in Occupation Choice; 
ICFC: International Classification of Functioning Cycle; CCSCI: Client-Centered Self Care Intervention; CADL: Client-centered Activities of Daily Living; TCS: Take Charge Session; QoL: Quality of 
Life; N/A: Not Applicable.
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CHAPTER 4: Integration of Manuscripts I & II 

Research Objective of Manuscript I 

1- To identify, based on the published literature, the components of goal setting interventions 

and contexts in which they have been used or integrated into chronic disease management. 

2-  To estimate the magnitude of effect caused by goal setting on improvement of health 

outcomes.  

Research Objectives of Manuscript II 

1- To develop a personalized health outcome profile as a feedback tool to improve self- 

management in people living with chronic conditions such as HIV.  

2- To evaluate the interpretability and usefulness of the feedback tool for setting specific goals.  

Integration of Manuscript I and II  

One of the main objectives of this thesis is to evaluate patients’ goal setting capability – a 

fundamental skill for patient self-management – at the population level.  

The first manuscript presented a comprehensive review of the literature on the effect of goal 

setting for improvement of health outcomes – these studies were of clinical populations. Based 

on the evidence available from the meta-analyses, it was concluded that goal setting has some 

small, effect on health outcomes of chronic conditions. As most goals were defined as outcome 

goals (also known as mastery goals), patients’ accomplishments rather than process or 

performance were measured. Action planning and feedback on behaviour were noticed as the 

two most commonly used goal setting components. While a collaborative approach was mainly 

present, a very small proportion of the goals were self-driven – defined by patients alone. 

Information on goal documentation and patient involvement were largely missing. Thereby, the 
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evidence does not inform the amount of goal exchange. Whether or not patients are prepared for 

setting self-management goals for their real-world condition remains unclear.  

For many patients, many aspects of the chronic condition can be managed by patient self-

management.  Therefore, it would be valuable to understand the extent to which they are ready to 

define their self-management goals. Studies with longitudinal data on multiple domains of 

quality of life are ideal to provide patients with meaningful information on their adjustment to 

the chronic condition. The Positive Brain Health Now study (+BHN) with an outcome platform 

comprised of 20 different questionnaires on health aspects of quality of life for people living 

with HIV, including one performance test of cognition and information on lifestyle behaviours, 

allows for the provision of meaningful information to the patients in the form of a feedback tool. 

The subsequent manuscript in this thesis documents the development and usability testing of a 

feedback tool – “My Personal Brain Health Dashboard” – for people living with chronic HIV.  
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Abstract 

Objective: 1) Develop a personalized health outcome profile as a feedback tool to improve self-

management in people living with chronic conditions such as HIV and 2) Evaluate the 

interpretability and usefulness of the feedback tool for setting specific goals. 

Methods: The development of “My Personal Brain Health Dashboard” was inspired by the 

Knowledge-to-Action framework. A health outcome profile was computer generated in SAS 

from the outcome measures, at first and last recorded visits, of each person enrolled in the +BHN 

cohort from 5 sites in Canada. The Wilson-Cleary model framed the outcome measurement 

strategy. Single actionable items with evidence of life impact were chosen. The response option 

from the original item was the person’s value and the optimal level was provided to help persons 

compare their results to an optimal target. Cognitive interviews were conducted with members of 

HIV community. Appropriateness of the Dashboard for goal setting was tested by asking 

participants to write specific goals according to the Dashboard they were given.  

Results: 15 respondents were recruited from Montreal and Vancouver. Items most endorsed to 

be changed were cognition, pain, and body mass index. 80% found the Dashboard useful for 

setting health-related goals. A total of 85 goals were set, the text of which was mined to create a 

lexicon for scoring goal quality in future endeavours.  

Conclusion: This study was the preparatory phase for a future trial on a method to stimulate 

setting specific goals. The future trial would provide a thorough understanding of the quality of 

person-defined goals. 

Keywords: Goal-setting, Chronic conditions, HIV/AIDS, Health outcome profile, Cognitive 

interviews 
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Introduction  

Approximately 38 million people around the globe are living with HIV [1]. With the availability 

of highly-active antiretroviral therapy in the last two decades, the life span of people living with 

HIV in many developed countries, including Canada and the United States, is almost the same as 

the general population [2-4]. Nonetheless, there are concerns about the unique issues adult living 

with HIV are facing as they age [5] such as higher risk for developing other chronic diseases [6]. 

It is estimated that in the next decade more than 75% of HIV infected adults will be over the age 

of 50 with at least one age-related disease. HIV infection is now considered to be a chronic 

condition[7] and most suitably managed following a chronic care model with the health care 

team and the individuals living with HIV  sharing responsibilities [8,6].  

People living with HIV have  similar experiences and biopsychosocial determinants of quality of 

life as any other chronic condition, yet grapple with “stigma and disclosure, and criminalization 

of HIV exposure” [9,10]. There is emerging support for the benefits of including self-

management strategies to improve outcomes of chronic health conditions [11,12]. The 

cornerstones of self-management are assessment, goal setting, action plans and reassessment. 

Any successful program needs a mechanism to deliver meaningful and relevant information to 

patients to help them set goals and make choices that lead to improved health outcomes over 

time [13]. Goal setting encourages individual accountability, fosters self-efficacy through 

development of active coping strategies, and allows some control over the health condition with 

minimum or no supervision [13].  

In practice, goals are mostly set in collaboration with a clinician and focus on medical 

management of the health condition which do not always include biopsychosocial aspects of 

health. This approach can prevent initiation of self-management discussion [14]. Collaborative 
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goals are defined as goals set with patients actively engaged in through discussing goals, setting 

plans and evaluating their condition afterwards [15]. The literature on patients’ experience with 

goal-setting suggests that patients’ involvement is often influenced by a mismatch between 

patients’ and practitioners’ priorities and attitudes [16-18]. Yet, the concern raised by clinicians 

with regards to shared goal setting is their perception that patients are unable to make decisions 

and set SMART goals [19] - equated with being specific, measurable, action-planned, realistic, 

and time-bound [20]. Patients’ inability, however, might be partly due to lack of availability of 

relevant information. If patients do not realize there are aspects of their life that are suboptimal 

and amenable to intervention, they cannot set goals for targeting these areas.  

Data from research projects on health outcomes using performance, self-report, and patient-

reported outcomes (PerfO, SRO, PROs) [21] are a rich source of information. While this type of 

observational approach has scientific value, there is a missed opportunity if the results of the 

assessments are not communicated back to the participants. They are in the best position to 

benefit from the information. However, there is no simple way of communicating results back to 

participants because interpreting this information at the individual level is an important step [22]. 

Just because people who participate in research filled out a questionnaire, it does not necessarily 

mean that the process of completing it triggered any identification or reflection on the 

importance of the answers or actions required to improve the area queried. Informing people 

about their health profile by providing them with specific and meaningful feedback on actionable 

health outcomes is one possible strategy to stimulate the reflection, identification, and 

formulation of specific goals. 

This paper presents the preparatory phase for a randomized controlled trial on a method to 

stimulate setting “SMART” goals in people living with HIV in Canada. The specific aims of this 
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work were 1) to develop a personalized health outcome profile as a feedback tool to improve 

self-management in people living with chronic conditions such as HIV and 2) to evaluate the 

interpretability and usefulness of the feedback tool for setting specific goals. For clarity, these 

two objectives are presented as study 1 and study 2. Methods and results for each study have 

been presented separately followed by a general discussion on the overall results.  This is an 

exploratory study and the data source for this paper was the Positive Brain Health Now (+BHN) 

cohort (details of the +BHN has been provided in study 1).  

Study 1. Development of “My Personal Brain Health Dashboard” 

Theoretical underpinning 

The process of developing the “My Personal Brain Health Dashboard” was inspired by the 

Knowledge-to-Action framework (KTA) for generating usable knowledge. The objective of the 

KTA framework is to guide the process to best generate and implement effective, meaningful, 

relevant, practical, and context-specific knowledge transfer to the target end user. For this 

application, the KTA framework was adapted to individual end users rather than for health 

professionals, or policy makers. The framework comprises two cycles, one for knowledge 

creation and one for putting the knowledge into action (Figure 2) [23]. As applied here, the 

knowledge inquiry element in this case is not the corpus of scientific literature but rather the 

responses of individuals to the items on the +BHN platform. Knowledge synthesis here is not a 

systematic review but rather a systematic selection of meaningful and actionable items grouped 

on a Profile. The knowledge tool is not a guideline but a visual display of the persons’ responses 

on the selected items. We have termed this display “My Personal Brain Health Dashboard”. The 
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action cycle component investigated here was identifying problems with the first version of the 

Dashboard followed by an assessment of barriers to its use.  

Methods  

Context for the Study: Positive Brain Health Now Cohort (+BHN)  

The +BHN cohort is an ongoing multi-site Cohort Multiple Randomized Controlled Trial 

(cmRCT) across five sites in Canada with the core objective of identifying, understanding, and 

optimizing brain health in people living with HIV. This design is used to test multiple 

interventions within a fully characterized cohort.  

The first phase of the +BHN study was conducted over the course of 5 years from 2013 to 2018, 

recruiting and evaluating more than 800 HIV positive men and women. Further details of this 

study have been published elsewhere [24-26]. All participants were scheduled for four 

assessments at 9-month intervals. The outcome measurement strategy was informed by the 

Wilson-Cleary model [27] (Figure. 1), a biopsychosocial model integrating multiple components 

of health-related quality of life. A unique feature of the +BHN cohort is the emphasis on brain 

health conceived as a multi-dimensional construct reflecting the brain’s role in cognition, mood, 

motivation and vitality. Within the Wilson-Cleary model, the brain health outcomes are situated 

under the symptom rubric. Cognition was evaluated by both performance and self-report 

outcomes (PerfO; SRO); other brain health outcomes were evaluated with patient-reported 

outcomes (PROs). The other components of the Wilson-Cleary model, downstream from the 

brain health outcomes (symptom rubric), were evaluated with SROs or PROs. As reported 

previously [26], the +BHN outcome platform comprised 20 different SROs or PROs, one PerfO, 
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as well as questions about age, sex, education, drug and alcohol consumption, smoking, and 

nutrition.  

To optimize the interpretability of providing information to participants on their outcomes, we 

first chose to develop a visual display and then test it for acceptability to the intended 

participants and usability for goal setting.  

Item selection 

The objective was to create a feedback tool to deliver meaningful and relevant information to 

participants about their health status; to improve their ability to reflect on their own health status, 

set goals and make choices that would eventually lead to improved health outcomes. Items 

included on the Dashboard are selected from the +BHN platform outcomes. Single actionable 

items with evidence of life impact [26,28] were chosen to cover cognition, pain, fatigue, 

motivation, and worrisome thoughts (impairments/symptoms), physical and cognitive capacities 

(function), health perception, quality of life, and lifestyle (personal) factors. All items have 

sufficient psychometric strength warranting their use as an alternative to multi-item 

questionnaires [29]. Since the goal was to empower participants to take charge of managing their 

own health situation, only actionable items that might influence overall quality of life were 

selected. Non-actionable items reflecting the biological and physiological component of their 

health condition were avoided. Table 1 provides examples of actionable versus non-actionable 

items.  

Selection of the items was through the collective agreement of the multidisciplinary team of 

+BHN investigators with expertise in psychiatry, neurology, epidemiology, and health outcomes 

research. Initially, 14 items were selected. However, further discussion led to removal of waist 

circumference as lipohypertrophy in some body areas, most commonly abdomen, can be a side 
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effect of certain anti-retroviral medications [30] and life-style changes such as diet and exercise 

usually do not significantly change abdominal fat in this context [31]. Smoking and feeling 

lonely were not initially among the 14 selected items but were added later.  

Table 2 shows Dashboard items, the source for each item, and corresponding response options 

for each item as used in the original questionnaire. Lay language was used to present each item. 

Creation of the Dashboard 

A Dashboard was computer generated from the selected Profile items, based on the data from the 

first and last recorded visits, of each person enrolled in the +BHN cohort. This Dashboard was 

generated using the PROC REPORT procedure using Statistical Analysis System (SAS) Version 

9.4. The variables were positioned in the data set in the order so that values from the first visit 

were presented first, followed by values from the most recent visit.  

The response option from the original item (selected by the participant) was the person’s value, 

and an optimal (target) level was provided to help persons interpret their own response. These 

optimal levels were obtained from the response options of the original questions. Persons’ results 

were color coded in either green or beige, where green indicated that the person is at the optimal 

level. A brief description was provided at the bottom of the Dashboard to show the number of 

items the person had within the optimal range at each timepoint, for each person. Figure 3 shows 

the first version of the Dashboard. SAS codes for creation of the Dashboard is provided in the 

online supplementary material [32].  

Cognitive debriefing  

Using cognitive debriefing, participants were interviewed by two experienced interviewers 

following an interview guide. Data collection was an iterative process, i.e. comments and 



 75  

concerns of two to three participants were used to modify the Dashboard for the next 

respondents. Verbal cues were used to probe each item on the Dashboard for clarity and 

meaning. The interpretation and clarity of the titles, results, and optimal levels were also probed. 

Participants were also asked to comment on the design, color, and general layout of the 

Dashboard. 

Responses were summarized and compared across respondents for each item on the profile, with 

particular attention to similarities, differences, and frequencies of the types of comments. 

Changes were made after discussion with the +BHN investigators. In response to some 

comments, text was added to the Dashboard to aid interpretation.  

Participants 

A convenience sample of 15 HIV+ adults was recruited from Montreal and Vancouver. This 

sample size was sufficient, as data showed saturation - the point where no new issues arose with 

interpretability and feasibility of the use of the dashboard. English and French versions of the 

Dashboard were tested simultaneously. 73% of participants were men. One participant was 

unilingual French-speaking, 4 were bilingual, French and English, and the rest were English-

speaking. Thus, the French version of the Dashboard was reviewed by 5 participants and the 

English version by 11. Comments for both versions were similar. Therefore, the results are 

presented across all participants.  

Results 

Feedback on the items of the Dashboard 

Items that were difficult to interpret were cognition, pain, body mass index (BMI), and smoking. 

and the Dashboard was modified to improve interpretation.  



 76  

Cognitive test score (B-CAM score) [33-36]: 40% of participants had difficulty understanding 

“cognitive test score”. Participants often asked for clarification; some also linked it to the IQ 

score. It was also suggested that the results be presented in numeric format  instead of the 

narrative. One participant asked what the comparison for this item was, meaning whether the 

results of the participants who took this test were compared to a standardized norm. Providing 

background information as to what the cognitive test was in the original study made it easier for 

participants to understand the item. It appeared that the label “cognitive test score” alone would 

not be enough to help the reader to understand that this item is the result of a performance test 

showing cognitive ability.  

Participants’ feedback was shared with the research team. As simply providing the individual’s 

score would not help the interpretability of this item, it was rather decided to consider extra 

explanation to remind participants of the computer tests they took during their participation in 

the +BHN study. 

Pain: 40% of participants expressed difficulty comprehending a person’s value related to pain. 

Participants’ comments on this item were mainly about having more precision on how pain was 

queried. For example, “do the values on the Dashboard reflect chronic or an acute pain?” It was 

also mentioned that because pain severity  changes, it is hard to relate to the reported value 

without knowing how or when it was measured.  

As presented earlier in Table 2, at each visit +BHN participants were asked to report on the 

bodily pain they had experienced in the last 4 weeks. Based on these comments, “pain” was re-

worded as “your pain rating”. A brief instruction at the beginning of the Dashboard as a guide on 

how to read the Profile was also added. 
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BMI: 13% of participants asked for more clarification as to what BMI is and how it affects their 

health. This item thus was re-worded as weight to height ratio.  

Smoking: Comments on this item was with regards to person values and target level. This item 

was based on the question: Are you a current smoker?” with a binary response option, “yes” or 

“no”. Participants found it confusing to see values as yes or no. We noted that participants were 

interpreting “yes” as a positive answer and were expecting to see it coded in green. To avoid this 

confusion, person values were reworded to “smoking” and “not smoking”. 

Feedback on color and general layout  

Even though the use of color was appreciated by participants, the two-colour choice was 

criticized, as it was interpreted as dichotomous, either good or bad. There was also a comment 

about those items where the target value was “excellent”. One participant commented “what if 

good is enough for me?” meaning that even though he or she was not excellent, it might be good 

enough.  

Most participants suggested the use of traffic light colors as a way of presenting person values 

with the exception of using orange instead of red as the color red has been predominantly used as 

a warning sign. A few participants also commented on the use of more vivid colors. In response 

to these comments, person values for the items were redefined in three categories. Applying the 

concept of the traffic light, three colors were used: green if the values met the target level; beige 

where values were below the target level but not too far away; and orange where the values were 

further away from the target level.  
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Also, during the interviews it was noted that items with no response were automatically coded as 

below the target and therefore were colored beige; this issue was fixed with recoding in SAS, so 

they appear in white instead.  

80% of participants mentioned that the Dashboard held their attention. Below are examples of 

participants’ comments:  

“Easy format, not too cluttered” 

“It is organized as a report card” 

“Color coding is nice” 

However, there were some overall comments: 

“Easy to follow if somewhat discouraging” 

“I can follow it like a report card but need context or someone to help me” 

“Good indicators, it’s helpful” 

Comments suggested that a short description at the beginning of the Dashboard was necessary to 

walk the reader through the Dashboard so they could interpret the results. No new issues arose 

within the last 4 interviews. Table 3 is a saturation grid listing major difficulties noticed during 

cognitive debriefing. Figure 4 shows the final version of the Dashboard. Reflecting on 

participants’ comments, the research team decided to reword the heading terms. “Target” 

reworded as “optimal” and “Profile” reworded as “important brain health areas” to avoid terms 

that sound clinical and to minimize the effort required to understand the information presented.  

Study 2. Testing the usability of the Dashboard for setting specific goals 

Methods  

The ultimate use of the Dashboard was for goal-setting. To test the usability of the Dashboard for 

setting specific goals, two sets of data were tapped. The first source was through the cognitive 
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debriefing on the Dashboard, described above. At the beginning of the cognitive interviews, 

participants (n=10) were asked to write 3 to 5 goals on any area of health they would like to 

work on to improve their health – these goals we termed “uninformed goals”. At the end of the 

cognitive interviews, participants were queried as to whether or not the Dashboard seemed 

helpful for setting health-related goals. Again, participants were asked to write 3 to 5 goals but 

this time according to the sample of the Dashboard they were given. To make it easier for 

participants, they were told to think of the Dashboard as their own result and choose areas which 

they would want to improve. These goals were termed “informed goals”. For both sets of goals 

participants were given a pamphlet containing instructions on goal-setting. Both sets of person-

defined goals were collected at the end of the interview session. The second source of data, used 

as a point of comparison, was a set of goals set collaboratively between the participants (n=10) 

and a clinician during another project on health outcomes post-hospitalization [37] – these were 

termed “supervised goals”. 

Application of text mining 

Clinically, goals are set collaboratively between the patient and a clinician because without 

clinical input, goals are commonly poor in quality and not SMART; thus, will not produce the 

desired effect on health outcomes. However, for application at a population level, clinicians are 

not readily available for goal coaching. Measuring goal quality is an important intermediate step 

in the goal-outcome continuum. However, unsupervised person-defined goals lack the structure 

and format of SMART goals elaborated clinically. Text mining offers a way of organizing free 

text into pre-defined groupings that can be analyzed to identify patterns in goal-setting quality. 

The main outcome of the text mining process here was the count of the number of SMART 

elements by identifying specific words and actionable verbs. A measurement framework and an 



 80  

initial lexicon (collection of vocabularies) were developed for the goal evaluation [32]. Using 

text mining techniques (i.e., tokenizing and pos-tagging), the specific components of each goal 

were extracted and compared to the lexicon using regular expression algorithms. Python 

programming language and software libraries such as panda [38]− an open source software 

library written for the Python programming language for data structure and analysis − and 

natural language toolkit (nltk) [39] were used for data manipulation and analysis. Further details 

is available in the online supplementary material [32].  

Results  

Supervised goals had the most specific words whereas uninformed goals had the fewest. 

Supervised goals also had more actionable verbs than informed goals, while uninformed goals 

mainly used neutral verbs. Details of the quality of the goals among the three groups are shown 

in Table 3. The informed group mainly used items of the Dashboard and set their goals according 

to the areas that were below the optimal levels. Uninformed goals on the other hand used more 

general words. Word visualization for informed and uninformed groups is shown in Figure 5. 

Discussion 

In this cognitive debriefing study, we pretested the Dashboard designed for +BHN participants to 

capture issues threatening interpretation and applicability of the content. Participant feedback 

was used to reframe the Dashboard and add an introduction to orient users as what data was used 

to populate the Dashboard, what was presented, and also to remind them that the results might 

not necessarily represent their current health situation (i.e. given that these data were collected 

previously, within the +BHN study). Last version of the Dashboard can be seen in Figure 4. 
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Overall, we found that the changes required to improve readability and comprehensiveness of the 

Dashboard were modest.  

Evidence in various chronic conditions and specifically in HIV  show  improvement of physical 

(e.g., symptom severity) and psychosocial (e.g., self-efficacy, depression) outcomes with self-

management strategies [40-42]. According to Swendeman and colleagues [9], most HIV self-

management interventions are limited to only a short period of time, and lack reports on patient 

engagement level. Even though some interventions were goal oriented, it is not clear whether or 

not a goal-setting component was included. Nonetheless, maintenance of health outcomes 

beyond 3 months is yet to be studied. Studies with longitudinal data on multiple domains of 

quality of life, like the +BHN, could provide a better picture of patients’ adjustment with their 

chronic condition. Our developed Dashboard focuses on items that are common among chronic 

conditions but are of higher importance for HIV+ adults as they are also more at  risk of 

multimorbidity. The novelty of the Dashboard is that it does not over-emphasis on any specific 

area, rather with color coding it flags importance of a behaviour change for certain areas and 

leaves it to the individuals to prioritize. The Dashboard is a self-assessment tool which aims to 

stimulate individuals to become a responsible self-manager.  

Text mining has been used  in several health  datasets and has been shown to be an effective tool 

for extraction of critical information [43]. To our knowledge, text mining has not been used on 

person-defined textual data within healthcare research studies. Our testing process for the 

usability of the Dashboard to set specific goals suggests that this approach shows promise.  

Using text mining techniques, the contents of person-defined goals can be quantified. This 

method has additional benefits in terms of building a comprehensive goal-related lexicon that 

could be used for other goal applications. With more data, clustering techniques can be applied 
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to shed light on the preoccupations of people with chronic conditions with respect to health 

outcomes. While the sample here was people with HIV, there is no reason why this model could 

not be applied to people with other chronic conditions.  

There are some limitations with regards to the results presented on the Dashboard. Dashboard 

items have been selected by the research team only. Due to large number of items on the +BHN 

platform, the research team decided to perform their due diligence before handing the Dashboard 

to participants. Feedback on the developed Dashboard was sought afterwards and changes made 

on the Dashboard are based on participants’ comments. However, it is possible that the focus of 

the Dashboard is not exactly aligned with participants’ priorities. The results are based on PerfO, 

PROs, and SROs which are performance of individuals at the time of the study and their self-

reports based on how they evaluated themselves at the time responding to the questionnaires. 

These outcomes are self-perspectives and can change over time. However, this limitation is 

embedded in any research study. Also, the color-code feature of the Dashboard might be 

interpreted differently by persons with some visual disabilities (e.g., color blindness). Though 

colors are explained, this might minimize visual attraction of the Dashboard. Despite these 

limitations, the Dashboard highlights common areas affecting a person’s quality of life which are 

amenable to change. Participants can use items to evaluate their current health status and see 

whether or not they meet the optimal level. Our next step is to test the effectiveness of the 

Dashboard on setting specific self-management goals with a larger population. 

Data availability 

Online supplementary data is available in Open Science Framework: Development and Usability 

of a Feedback Tool, “My Personal Brain Health Dashboard”, to Improve Setting of Self-

Management Goals Among People Living with HIV in Canada, 

http://doi.org/10.17605/OSF.IO/3GZCX [32] 

http://doi.org/10.17605/OSF.IO/3GZCX
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This project contains the following online supplementary data: 

- Goal evaluation guideline for text mining 

- Text mining steps 

- Initial start-up lexicon (English & French) 

- SAS codes for creation of the Dashboard 
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Creation of the feedback tool –  
My Personal Brain Health Dashboard 

Bank of items from the +BHN platform   

Selection of single  
actionable items 

Creation of the  
Dashboard 

KNOWLEDGE CREATION 

Knowledge inquiry 

Synthesis 

Product/ 
tools 

Monitor 
knowledge 

use 

Select, tailor, 
implement 

interventions 

Sustain 
knowledge 

use 

Evaluate 
outcomes 

adapt 
knowledge to 
local concept 

Assess 
barriers to 
knowledge 

use 

Identify problem 
--------------------- 
Identify, review, 
select knowledge 

 

Figure 1 Knowledge-to-Action Cycle, Graham et al. [23]. The picture on the right shows the steps involved in the generation of the 
Dashboard inspired by the knowledge creation phase of the framework 
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Figure 2 Wilson-Cleary outcome model. Adapted from Wilson and Cleary [27] 
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Dashboard Brain Health Now – First and most recent visit 
 

 
 

Participant Number: 10-002 
First visit: 29-OCT-2013 

Most recent visit: 13-JAN-2016 
Profile Your first visit Your most recent 

visit 
Target 

Visit number 1 4  
Cognitive test score Excellent Good Excellent 

Self-reported perception of cognition Good - Excellent 
Able to concentrate A moderate amount A moderate amount Very much to extreme 
Negative feelings (blue mood, despair, anxiety, depression) Quite often Seldom Never to seldom 
Time feeling worn out A little Some None to a little 
Feeling rested after waking up Never Never Often to always 

Pain None None None to mild 
Limitation in physical activities    

Climbing several stairs Limited a little Not limited Not limited 
Walking more than a kilometer Limited a little Limited a little Not limited 
Vigorous activities Limited a little Limited a little Not limited 

Health rating Very good Very good Excellent, very good 
Quality of life Good Good Good, very good 
Body mass index 27 25 Between 19 and 25 
Waist circumference  87 84 Less than 102 cm 

 
The green boxes indicate where you have met the target 

 
Number of positive elements at my first visit = 6 

Number of positive elements at my most recent visit = 7 

Figure 3 First version of the Dashboard 

�
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Figure 4 – A Last version of the Dashboard 

 

 
Your Personal Brain Health Profile 

Dear participant,  
 
You were enrolled in the “Positive Brain Health Now” study during 2013-2018. The objective of the study was to 
identify, understand, and optimize brain health in people living with HIV. We asked you to fill out questionnaires and 
perform a computer test during your visits at the clinic. By answering the questionnaires, you helped us to understand 
your physical and psychological status, as well as your perception of your quality of life. Your performance on the 
computer test enabled us to evaluate your cognitive status. We would like to share these results with you. To this end, 
based on your answers, we have created a Dashboard for you called “Your Personal Brain Health Profile”. All the 
items you see on this Dashboard are aspects of health that influence your brain health and in general your quality of 
life.  
 
This Dashboard is easy to read: on the left side you will see all the items. The middle columns are your results on the 
first and last visit you had during the study. The column on the right provides the optimal values for each item. Your 
result for each item is color coded based on how far or close your values were compared to the optimal values. You 
can find the colors codes at the bottom of the Dashboard.  
 
You might find that your status for some of the items on the Dashboard have been changed (to better or worse). This 
Dashboard is based on how you evaluated yourself at the time of your visit. You can find the date for your first and 
last visit on the Dashboard. However, you can still use the items and evaluate yourself for today and see whether or 
not you meet the optimal level.  
 
This Dashboard is designed for all who participated in the “Positive Brain Health Now” study to help them think about 
their health and identify aspects of life where some actions might be needed. The Dashboard gives you feedback on 
15 items. Here are some explanations for how these items were measured:  
 
 Items on your Dashboard How they were measured?  
1 Cognitive test score This was evaluated by a computer test.  
2 Your evaluation of your memory You filled out a questionnaire and answered questions about your memory status.  
3 Able to concentrate You were asked to think about the last 2 weeks and answer how well are you able 

to concentrate. 
4 Negative feelings (blue mood, 

despair, anxiety, depression) 
You were asked to think about the last 2 weeks and answer how often do you 
have negative feelings such as blue mood, despair, anxiety, depression. 

5 Feeling lonely You were asked whether or not you find yourself feeling lonely. 
6 Time feeling worn out  You were asked to think about the last 4 weeks and answer how much of the time 

did you feel worn out. 
7 Feeling rested after waking up You filled out a questionnaire with focus on your sleep status. 
8 Your pain rating You were asked to think about the last 4 weeks and answer how much bodily pain 

did you have. 
9 Climbing several stairs You were asked how much you find yourself limited in climbing several stairs. 
10 Walking more than a kilometer  You were asked how much you find yourself limited in walking more than a 

kilometer. 
11 Vigorous activities You were asked how much you find yourself limited in doing vigorous activities. 
12 Weight to height ration (BMI) We measured your weight and your height, and this value shows whether your 

weight in proportion to your height is healthy or not. 
13 Smoking You were sked if you are a current smoker. 
14 Health rating You were asked, in general how would you say your health is? 
15 Quality of life You were asked how you would rate your quality of life? 

 
See next page for your “Personal Brain Health Dashboard” 
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Figure 4 – B Last version of the Dashboard 

 :  Your Personal Brain Health Profile

 Participant Number:10-002

Important Brain Health Areas Your first visit
Your most
recent visit Optimal

Visit date October 29, 2013 January 13, 2016
Cognitive test score Fair Good Excellent
Your evaluation of your memory Good . Excellent
Able to concentrate A moderate amount A moderate amount Very much to extreme
Negative feelings (blue mood, despair, anxiety, depression) Quite often Seldom Never or seldom
Feeling lonely Sometimes Sometimes Almost never
Time feeling worn out A little Some None to a little
Feeling rested after waking up Never Never Often or always
Your pain rating None None None to mild
Climbing several stairs Limited a little Not limited Not limited
Walking more than a kilometer Limited a little Limited a little Not limited
Vigorous activities Limited a little Limited a little Not limited
Weight to height ratio (BMI) 27 25 Between 19 and 25
Smoking Smoking Smoking Not smoking
Health rating Very good Very good Excellent, very good
Quality of life Good Good Good, very good

 The green boxes indicate areas where you are in the optimal state
 The neutral boxes indicate areas where you are below the optimal state but not too far away
 The orange boxes indicate areas where you are further away from the optimal state

 Number of optimal areas at my first visit = 4
 Number of optimal areas at my most recent visit = 6
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Figure 5 Word visualization for informed (i.e., received the Dashboard) and uninformed (i.e., did not receive the Dash- board) goals 
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Table 1 Example of the actionable versus non-actionable outcomes derived from the BHN platform 

Actionable 
outcomes 
 

Definition:  

▪ Items that the individual can proactively set goals for and make action plans 
given their preferences and tolerance with or without having direction from 
the health care team. These items can be measured by setting SAMRT goals. 

Examples: 

▪ Limitation in climbing up stairs 
▪ Feeling rested after waking up 
▪ Ability to concentrate 

Non-actionable 
outcomes 
 

Definition: 

▪  Items that are too broad to set specific goals. 
▪ Items that are too idiomatic to be acted upon 
▪ Items that require interpretation from the health care team. SMART goals 

could be set for some of these outcomes but under supervision and follow-
up of the health care team.    

Example: 

▪ How healthy is your physical environment? 
▪ Are you bothered by butterflies in your stomach?  
▪ How much do you worry about death? 
▪ Physiological/radiological findings (e.g., biomarkers, imaging, etc.) 
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Table 2 Items included in the Dashboard, resource tools, and response options on the original questionnaire 

 
Dashboard items Questionnaire/ Tool Response options on the questionnaire Cut-offs for Color 

codes<  
1 Cognitive test score B-CAM test  Excellent >23 

Good 20-23 
Fair <20 

2 Your evaluation of your 
memory* 

PDQ (20 items) � Never � Rarely � Sometimes � Often � Almost always Excellent 
C3Q score  
(18 items) 

� Frequently (almost every day) � Sometimes (once a week) 
� Rarely (once a month or less) 

Good 
Fair 

3 Able to concentrate WHOQOL / Q11 In the last two weeks, how well are you able to concentrate? 
� Not at all � A little � A moderate amount � Very much � 
Extremely 

Very much to extreme 
A moderate amount 
A little or not at all 

4 Negative feelings (blue 
mood, despair, anxiety, 
depression) 

WHOQOL / Q31 In the last two weeks, how often do you have negative 
feelings such as blue mood, despair, anxiety, depression? 
� Never � Seldom � Quite often � Very often � Always 

Never or seldom 
Quite often 
Very often or always 

5 Feeling lonely OARS: Social support 
/ Q5 

Do you find yourself feeling lonely? 
� Quite often � Sometimes � Almost never 

Almost never 
Sometimes 
Quite often 

6 Time feeling worn out SF 36 – vitality / Q7 In the last four weeks, how much of the time did you feel 
worn out? 
� All of the time � Most of the time � A good bit of the 
time  
� Some of the time � A little of the time � None of the time 

None to a little 
Some to a good bit of 
the time 
Most or all of the time 

7 Feeling rested after 
waking up 

Sleep questionnaire � Never � Often � Always Always 
Often 
Never 

8 Your pain rating SF 36 / Q4 How much bodily pain have you had during the past 4 
weeks? 
� None � Very mild � Mild � Moderate � Severe � Very 
severe 

None to mild 
Moderate 
Severe to very severe 

9 Climbing several stairs SF 36 / Q4d � Yes, limited a lot  
� Yes, limited a little  
� No, not limited at all 

Not limited 
Limited a little 
Limited a lot 

10 Walking more than a 
kilometer 

SF 36 / Q4g � Yes, limited a lot  
� Yes, limited a little  
� No, not limited at all 

Not limited 
Limited a little 
Limited a lot 

11 Vigorous activities SF 36 / Q4a � Yes, limited a lot  
� Yes, limited a little  
� No, not limited at all 

Not limited 
Limited a little 
Limited a lot 

12 Weight to height ratio 
(BMI) 

-  Between 19 & 25 
26-30 
>30 

13 Smoking - Are you a current smoker? � Yes � No Not smoking 
Smoking 

14 Health rating SF 36 / Q1 In general, would you say your health is: 
� Excellent � Very good � Good � Fair � Poor 

Excellent, very good 
Good 
Fair to poor 

15 Quality of life WHOQOL / Q1 How would you rate your quality of life? 
� Very poor � Poor � Neither poor nor good  
� Good � Very good 

Very good, good 
Neither poor nor good 
Poor, very poor 

B-CAM: Brief cognitive ability measure - a computer-based test measuring cognitive function; PDQ: Perceived Deficits 
Questionnaire; C3Q: Communicating Cognitive Concerns in HIV Questionnaire (a new HIV-specific self-report measure of 
cognitive ability); WHOQOL: World Health Organization Quality of Life; OARS: Older Americans Resources and Services, SF 
36: Short From health survey.  
< The cut-offs are presented in different shades from darker to lighter. The darker grey color represents the optimal level. The 
lighter grey represents below optimal but not too far away; and the “white” represents further away from the optimal. On the 
Dashboard these colors are as “green”, “beige”, and “orange” respectively.  
* Self-report measures of cognition have been used. Some participants answered to the PDQ as C3Q was developed during the 
course of the study. The total scores for both questionnaires have been used to provide the feedback result on the Dashboard.   



 99  

Table 3 Saturation grid for items arose during cognitive debriefing 

Items Pain BMI Color codes Needed more  
context 

Cognitive 
test score 

Smoking 
Participants 
1       
2       
3       
4       
5       
6       
7       
8       
9       
10       
11       
12       
13       
14       
15       

Saturation occurs when the full range of the problems and interpretations are identified and explained. The  grey zone   
is where there was a difficulty in understanding/questions/ or comments about the item. As it has been shown in this  
grid, no new comments/concerns were mentioned by the last four participants.
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Table 4 Comparison of goal quality among three groups 

Groups Supervised 
(n=10) 

Informed 
(n=10) 

Uninformed 
(n=10) 

Number of goals 10 42 33 

Specific nouns 22 50 34 

Actionable verbs 18 53 38 

Units of measurement 8 12 7 

Time-bound 16 8 16 

Total number of neutral verbs 5 34 33 

Mean number of neutral verbs (per person goal) 5 8.7 15 

Total number of specific words  71 157 114 

6 mean number of specific words (per person goal) 71 43.35 51.75 

Rate of specific goals* 7.1 1.03 1.6 

Note: Informed group wrote goals based on the given Dashboard. The Dashboard was not their personal profile. 

*6 mean number of specific words (per person goal)/ number of goals 
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CHAPTER 6: Integration of Manuscripts II & III 

Research Objectives of Manuscript II 

1- To develop a personalized health outcome profile as a feedback tool to improve self- 

management in people living with chronic conditions such as HIV.  

2- To identify areas that would improve the interpretability and usefulness of the feedback tool 

for setting specific goals.  

Research Objectives of Manuscript III 

To provide a protocol for a blinded pragmatic randomized controlled trial with the aim to 

estimate, among people living with HIV, to what extent providing feedback on their health 

outcomes, compared to no feedback, will affect number and specificity of self-defined goals.  

Integration of Manuscript II and III  

Manuscript II presented a step-by-step approach for the development of “My Personal Brain 

Health Dashboard” – a feedback tool designed to communicate individuals’ status on modifiable 

areas influencing person’s quality of life. Report of cognitive debriefing included relevant details 

on improving the precision of the developed feedback tool (hereafter Dashboard) by customizing 

the content and graphic design. The content and layout of the Dashboard was intended to help 

improve individuals’ ability to reflect on their own health status, make choices, and set self-

management goals that would eventually lead to improved health outcomes. To capture the real-

life effect of an intervention, pragmatic trials are well suited. The +BHN study with a cohort 

multiple randomized controlled trial (cmRCT) design would allow inclusion of individuals from 

the targeted population to whom the efficacy findings will be applied in the real world. Also, if 

goal setting is to be tested outside face-to-face clinical settings and at population-base, it is 

equally important to solicit a pragmatic approach towards its measurement. Text mining 
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techniques are known to provide context around unstructured patient-generated data. The 

subsequent manuscript defines in detail the plannig for a blinded pragmatic randomized 

controlled trial (RCT) designed to test the effectiveness of the Dashboard on setting specific self-

management goals among HIV+ individuals in Canada.  
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Abstract 

Background: Goal setting is a crucial element in self-management of chronic diseases. 

Personalized outcome feedback is needed for goal setting, a requirement for behavior change. 

This study contributes to the understanding of the specificity of patient-formulated self-

management goals by testing the effectiveness of a personalized health outcome profile. 

Objective: To estimate among people living with HIV, to what extent providing feedback on 

their health outcomes, compared to no feedback, will affect number and specificity of patient-

formulated self-management goals. 

Methods: A personalized health outcome profile has been produced for individuals enrolled in a 

Canadian HIV Brain Health Now cohort study at cohort entry and at the last recorded visit. 

Participants will be randomized to receive or not “My Personal Brain Health Dashboard” prior to 

a goal setting exercise. Self-defined goals in free text will be collected through an online 

platform. Intervention and control groups will receive instructions on goal setting and tips to 

improve brain health. A total of 420 participants are needed to detect a rate ratio (number of 

specific words/numbers of person-goals, intervention:control) of 1.5. Text mining techniques 

will be used to quantify goal specificity based on word matches with a goal-setting lexicon. 

The expectation is that the intervention group will set more goals and have more words matching 

the developed lexical than the control group. The total number of words per person-goals will be 

calculated for each group and Poisson regression will be used to estimate the rate ratio and 95% 

confidence intervals and compare rate ratios between men and women using an interaction term. 
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Conclusions: This study will contribute to growing evidence for the value of person-reported 

health outcomes in tailoring interventions, and will provide a thorough understanding of the 

quality of person-defined goals using text mining.  

Trial registration: Clinical Trials NCT04175795, registered on 25th November 2019. 

Abbreviations: ABHN: Action for Brain Health Now; B-CAM: Brief Computerized Cognitive 

Ability Measure; BHN: Brain Health Now; CCM: Chronic Care Model; HIV: Human 

Immunodeficiency Virus 

Keywords: Goal specificity, HIV/AIDS, Personalized feedback, Self-defined goals, Text mining 

https://clinicaltrials.gov/ct2/show/NCT04175795
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INTRODUCTION 

Better antiretroviral treatment in the last two decades means that HIV infection can now be 

considered a chronic disease.1 Like any other chronic condition, the optimal management of HIV 

now involves delivery of needs-based services across the HIV care continuum.2  

As the life expectancy of people with HIV becomes more similar to that of the general 

population,3-5 the focus is shifting to the issues adults living with HIV are facing as they age, 6 

such as a higher risk of developing other chronic diseases.2 It is estimated that by 2030, three in 

four HIV infected adults will be over the age of 50, an age at which more than 80% will have at 

least one age-related disease.7 A higher prevalence of age-associated diseases in HIV-infected 

adults appears to be a consequence of extended exposure to both HIV and antiretroviral 

treatment that impede successful aging.8  

Multiple chronic conditions can interact to diminish a person’s well-being and quality of life.9 As 

a result of the contribution of HIV to higher prevalence of chronic conditions, HIV needs to be 

viewed both as a single chronic disease as well as a precursor to other chronic diseases.10  

There is mounting evidence that shows that management of a chronic disease goes further than 

just symptom management and involves addressing the biopsychosocial aspects of health in 

particular self-management and quality of life. The management of chronic conditions has been 

mainly based on the Chronic Care Model (CCM),11 a holistic approach that takes into account 

the role of the health care system, community, and the person. Self-management is the crucial 

component of the CCM and encompasses developing skills and confidence to take charge of 

biopsychosocial adjustments that are necessary due to a chronic condition.12,13 The concept of 

self-management support is based on delivering meaningful and relevant information to patients 

and help them set goals and make choices that lead to improved health outcomes over time. This 
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is to help patients become the principal caregivers and decision-makers with respect to their own 

health condition.14 

Goal setting – a unique aspect of self-management 

Goal setting occupies a pivotal place in self-management of chronic conditions. Self-

management interventions that include a goal setting component have been shown to be effective 

in increasing patients’ progress towards better health outcomes in the face of chronic diseases.15-

20 Patient-centered goals are defined as goals set with patients actively engaged, through 

discussing goals, setting plans, and evaluating their condition afterwards.21  

Until now, studies on goal setting in chronic disease management have used goal setting as a 

means to improve health outcomes with goals set collaboratively. Self-defined goals, without 

clinicians’ input, have not received much attention. It could be argued that at the population 

level, where there is no direct input from the healthcare professionals, setting good quality goals 

and making plans for action are difficult and can threaten achievement of targeted health 

outcomes.  

One possible strategy to empower patients to self-manage their condition is providing feedback 

through sharing specific information about their health profile to stimulate the setting of specific 

goals.22 Previous studies show that personalized feedback is more effective for improvements in 

lifestyle behaviors, specifically in terms of health risk indicators, such as body mass index, diet, 

and physical activity.23-25 Personalized rather than general feedback is more accepted by patients 

for management of health and well-being as they can relate it to their own health targets and 

make informed choices about risk assessment and lifestyle modification.26 This study contributes 

to the understanding of the quality of patient-formulated self-management goals (hereafter self-
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defined goals) by testing the effectiveness of providing feedback using a personalized health 

profile. 

Objectives 

This study aims to estimate, among people living with HIV, to what extent providing feedback 

on their health outcomes, compared to no feedback, will affect number and specificity of self-

defined goals.  

Conceptual model for the present study 

Individuals set their health-related goals according to their personal health reference point − “the 

level of mental, emotional, and physical health people believe possible or necessary to make the 

progress they seek” 27. A health reference point is formed by the individuals’ health status and 

circumstances and the trade-offs they are willing to make. Health feedback profiles can provide 

an understanding of the health reference point that can enable individuals to set goals that 

ultimately produce the desired effect on health outcomes. Because deterioration in the health 

outcomes of people with a chronic condition occur over a long time period, goal setting can be 

used as an intermediate step to raise awareness of areas for improvement and set in place action 

plans. These are the building blocks of self-management.  

Cognitive ability is one factor that could modify the effect of health feedback on self-defined 

goals. Cognitive deficits such as problems with memory, attention, comprehension, executive 

functioning, or speed of information processing are likely to interfered with writing high quality 

goals.28 As self-management approaches have mostly been implemented as part of clinical 

programs, the recommendations have been tailored to the individual’s cognitive capacity.29 

Figure 1 depicts the relationships explained above. 
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METHODS 

This is version 1 of the protocol. 

Context for the study: Brain Health Now (BHN) 

This project is a sub-study of the BHN study (http://brainhealthnow.mcgill.ca), which is a multi-

site Cohort Multiple Randomized Controlled Trial (cmRCT) across five sites in Canada.30 This 

design is based on using a fully characterized cohort as the basis for recruiting people into 

multiple trials. The characterization of the cohort was based on the Wilson-Cleary model, a 

biopsychosocial model integrating multiple components of health-related quality of life.31 The 

particular focus is brain health, recognized as a multi-dimensional construct reflecting the brain’s 

role in cognition, mood, emotional stability, motivation and energy.32 The outcome measurement 

strategy for the BHN comprised 20 different self-report, patient-reported outcome measures, one 

performance outcome measure, as well as questions about age, sex, education, drug and alcohol 

consumption, smoking, and nutrition. Cognitive ability of all participants has been measured 

with the Brief Cognitive Ability Measure (B-CAM). 

The first phase of the study – Positive Brain Health Now (+BHN) – was conducted over the 

course of 5 years from 2013 to 2018, recruiting and characterizing more than 800 HIV+ men and 

women with four assessments, scheduled 9 months apart. Details of this study have been 

published elsewhere.30,33,34 This cohort has been extended (Action for Brain Health – ABHN) to 

cover the period until 2023 with annual follow-up. 

This study has been approved by institutional research ethics (McGill University Health Centre 

Research Ethics Board, ABHN_Goals 2020-5728) and was registered as a trial on 25 November 

2019 (Clinicaltrials.gov NCT04175795). 

http://brainhealthnow.mcgill.ca/


 

 110 

Study design 

A blinded, stratified, pragmatic randomized controlled trial design will be used to assess the 

impact of the personalized health feedback profile on the number and specificity of self-defined 

goals. Participants will be randomized (1:1 allocation ratio) into one of two groups, the 

intervention or control group, stratified based on gender. The randomization is computer 

generated by the study statistician using randomization.com. For this study, it will not be 

possible to blind the participants as the intervention is their personalized health profile. To avoid 

bias in assessing outcomes, those collecting and analyzing the data will be kept blind to group 

assignment.  

Study population 

The study population for this trial ABHN_Goals, is people who were enrolled in either +BHN 

study or its extension (ABHN) who agreed to be contacted for further sub-studies and who had 

access to the internet. Briefly, cohort members were people HIV+ for at least 1 year. Excluded 

were people with dementia, co-morbidity affecting cognition, substance abuse, or life-

threatening illnesses.30  

Study procedure 

All +BHN participants who consented for sub-studies will be contacted by the intermediary staff 

(i.e., designated research assistants) either by phone or e-mail to be recruited for this study. 

Participants will be asked to provide and/or confirm their e-mail addresses so that an e-mail 

containing the information regarding the study, survey links (available in French and English), 

their unique access code, and the link to access to a specialized web-based goal setting platform 

could be sent to them. The intervention group will receive their Dashboard via e-mail along with 
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instructions on goal setting and tips to improve brain health. The control group will receive only 

the goal setting instructions and tips. Figure 2 shows the study flow diagram. 

Data collection will be through a web-based goal setting platform (LimeSurvey hosted on a 

McGill server). All participants will receive a token to access to the platform. After 

electronically signing the consent form (Extended data35), participants will be directed to the 

main page to write their goals and fill out questions that follow each goal. Participants in both 

groups will be asked to think of the top 3 to 5 actions they would like to take to improve their 

health condition in the assigned boxes. For each goal, participants will be also asked questions 

about their self-regulatory plans (i.e., barriers and potential solutions).  

A maximum of 2 weeks will be considered so that participants can think and reflect on their 

goals (a reminder e-mail will be sent after the first week). Participants who do not answer the 

survey within the two weeks will receive a second reminder e-mail to fill out the online survey. 

Participants who do not answer to the survey after the second reminder will not be re-contacted. 

At the end of the study (2 weeks + 2 weeks extension after the second reminder e-mail = 4 weeks 

in total for each participant), participants in the control group will receive their Dashboard via e-

mail. Only research assistants will be in communication (phone and/or email) with participant. 

No in-person visit is required for this project. Step by step instruction as to how fill out the 

survey has been also made as a PDF file in English and French for participants who might need 

some help filling out the survey.   

Intervention 

The intervention tested in this study is inspired by the knowledge-to-action framework.36 It 

involves providing feedback [about modifiable contributors of health and quality of life] by 

sending participants their personalized health profiles. As part of the knowledge translation plan, 

https://www.limesurvey.org/
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a personalized profile of specific actionable health outcomes with evidence of life impact34,37 

termed as “My Personal Brain Health Dashboard” has been created for each BHN participant 

(Figure 3). The Dashboard has 15 different actionable items (selected from pre-existing validated 

measures) and covers information on brain health outcomes, health and quality of life ratings, 

and lifestyle factors. All items have sufficient track record of validity and are known as a 

reasonable substitute for multi-item questionnaires for obtaining and monitoring patient relevant 

outcomes “ on aspects of health that only patients can report (e.g., stress, pain, fatigue, etc.)”.38 

Cognitive debriefing interviews were conducted with members of the HIV community in 

Montreal and Vancouver to pre-test the Dashboard for its interpretability and usefulness for goal 

setting. Interpretability of the Dashboard was improved by minor modifications to item wording, 

adjustment of colors to differentiate outcome categories, and adding extra explanations.  

A requirement for setting achievable goals is that people have contemplated and prepared 

themselves to set goals and take actions. However, if patients do not realize that there are aspects 

of their life that are suboptimal and amenable to intervention, they cannot set goals for targeting 

these areas. Our hypothesis is that the Dashboard helps patients to formulate achievable goals by 

helping them to understand their health status. The Dashboard is designed to 1) provide a 

summary of patients’ health outcomes in terms of their cognitive and physical functionality, 

emotions, perception of health and quality of life along with changes in these health outcomes 

over time between their visits and 2) help patients compare their results with the optimal range 

and see how far or close they are to reach the target. This way, patients would be prepared to 

move towards identification of topics for setting goals. The Dashboard will act as a prepared list 

of items where patients can find the areas that they need to improve, select, prioritize, and set 

goals for. As mentioned earlier, cognitive ability of all BHN participants has been measured with 
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the B-CAM. This study is thus ideally placed to take into account the effect of cognitive ability 

on goal setting. 

Main outcome 

This study will test the hypothesis that providing feedback to people living with a chronic 

condition such as HIV, using personalized health profile, results in a person’s higher ability to 

formulate specific goals. The two main outcomes in this study are the number and specificity of 

self-management goals. For goal specificity, text mining techniques will be used. This outcome 

will be reported as a discrete variable – number of specific words (matched to a developed 

lexicon) per person-goals. The expectation is that the intervention group will set more goals and 

have more words matching the lexicon than the control group. The numerator for this estimator 

is total number of specific words per group; the denominator is the number of cumulated number 

of goals set per person (e.g., if 10 people set 5 goals each, this represents 50 person-goals).  

Patient goals are mostly formulated collaboratively with the client and a clinician according to 

SMART1 criteria, which facilitates setting good quality goals. There are no standardized and 

validated measuring criteria for goal formulation. Furthermore, the literature on goal setting 

shows that goals are most often evaluated according to the person’s progress towards their goal 

or the outcome (i.e., measure of change).39  

To measure the quality of self-defined goals, which most often lack the structure and format of 

clinically SMART goals, techniques of text mining would appear to be well suited. Text mining 

helps us to extract and understand specific elements of the goals from the textual data. In this 

study, text mining techniques and algorithms will be used to 1) distinguish components of a 

 
1 SMART - A widely used criteria to guide setting goals which stands for specific, measurable, action-planned, 
realistic, and time-bound goals. 
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patient goal, 2) evaluate specificity of components in a person goal according to our previously 

collected vocabularies (lexicon), and 3) expand our lexicon based on mass evaluation of around 

400 to maximum 2000 self-defined goals.  

Overview of the text mining procedure 

We have created an initial lexicon (i.e., start list of words; Extended data35). Our lexicon 

contains two separated lists of vocabularies. One list contains words that convey vague 

information and another list contains words that make goals more specific. This lexicon was 

made using two sources of data. The first was a set of goals set collaboratively (with a healthcare 

professional) during a project on health outcomes post-hospitalization. Words that represented 

each component of SMART criteria were manually extracted. The second source arose from 

cognitive interviews conducted with members of HIV community piloting a goal setting exercise 

for this future trial. Those words that corresponded to each component of SMART criteria were 

also manually extracted. This preliminary list of words was presented to a multidisciplinary 

group of researchers and clinicians familiar with goal setting in the field of physiotherapy, 

occupational therapy, psychology, epidemiology, and nursing. Through this process, initial goal 

setting lexicon was shaped.  

Next, lemmatization function will be used to reach the root (i.e., word’s lemma) of the words in 

the lexicon. This process, lemmatization, will be done in order to enrich the lexicon with words 

that have similar meanings to the words in our lexicon, synonyms. A set of guidelines has been 

defined for evaluating each component of the goals. The guideline and further details of the text 

mining algorithms are explained in the Extended data.35 

Self-defined goals (written in English or French) in text format will be classified using text 

mining algorithms to find words that represent components of SMART (available in the lexicon). 
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Total number of words per person-goals that match the lexicon will be reported according to the 

components of SMART. 

Analytical approach 

The main outcome of this study is a rate, based on the cumulated count of the number of specific 

words per person-goal. Thus, the analysis aims to compare rates of the response variable (i.e., 

word count/person-goal) across groups. The total number of specific words per person-goals will 

be calculated for each group and Poisson regression will be used to estimate the rate ratio and 

95% confidence intervals and compare rate ratios between men and women using an interaction 

term:  

Log (E(Rate of Goal Specificity)) = (groups) + (Gender) + (B-CAM scores) + (groups*B-CAM scores) 

Characteristics of participants (e.g., age, sex, education, employment status, etc.) in both groups 

will be analyzed using descriptive statistics. SAS 9.4 software (SAS Institute Inc) will be used 

for statistical analysis. 

Confidentiality 

All personal and demographic information of participants have been collected during the BHN 

study. All direct identifiers such as names and email addresses have been removed and is only 

available to the research assistants who are responsible for recruitment. Participants are all 

identified by a code number (username assigned to them). All information that is collected for 

the study will be kept in a secure and password protected file and stored for 7 years at the Centre 

for Outcome Research and Evaluation, McGill University Health Centre research Institute.  
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Sample size 

The sample size calculation for this “two-arm randomized controlled trial” is based on the 

requirements for the hypothesis tests for a rate ratio of formulating specific goals with a two-

sided level of significance of 5% and a power of 80%. In order to find the value for the null 

hypothesis, a pilot study with 20 people (10 per group) has been done. Samples of goals have 

been collected to compare the difference in the number of specific words per person-goals (i.e., 

rates) between self-defined goals (i.e., eE0) and collaboratively set goals2 40 (i.e., eE1). For self-

defined group, the average number of goals was 3 (30 person-goals) with the mean number of 

specific words per goal of 4, for a rate of 120/30 or 4. For collaboratively set goals, the average 

number of goals was 5 (50 person-goals) with the mean number of specific words per goal of 6 

for a rate of 300/50 or 6. Using these data, a rate ratio (RR) of 1.5 (6:4) and 95% confidence 

interval of (1.12, 1.99) was calculated.  

Considering equal group allocation, an event rate ratio of 1.5 has been used as the point estimate. 

Considering a projected survey response of 20%,41 an estimation of confidence interval for 

comparison of two proportion showed that a minimum sample size of 210 per group would 

provide a 95% confidence interval that excludes 1 (i.e., 1.23, 1.83).  

Limitations and potential solutions 

This study will be the first trial using text mining in the context of goal setting and is not exempt 

from limitations. A main limitation for this study is the potential for low participation (i.e., low 

survey response), particularly for the control group as they might be less motivated because they 

will not be receiving their Dashboards until after survey submission. The measurement and 

 
2 Permission to access the data was granted by contacting the primary investigator 
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analytic approach of this study requires a relatively high participation rate. Although this has 

been factored into the sample size calculation, to maximize recruitment, the recruitment and 

reminder e-mails will remind participants in the control group that their Dashboard will be sent 

to them shortly after filling out the survey.  

Another pitfall facing this study is the potential of ambiguous results. This limitation arises from 

the complexity of natural language (i.e., words that can have more than one meaning and could 

be interpreted in different ways according to the context). Several steps will be taken to minimize 

this problem. First, the preliminary version of the lexicon has been developed using both well 

formulated goals or supervised goals (i.e., set in collaboration with a clinician following SMART 

criteria) and self-defined goals (i.e., with a written goal setting instruction). Second, the domain 

knowledge (i.e., words related to chronic disease and HIV self-management) has been integrated 

into our lexicon using relevant literature. So far, no text mining tool has included the domain 

knowledge. Third, different tagging algorithm will be tried to find the most accurate and robust 

result. Moreover, 20% of the goals will be randomly selected to be evaluated by a panel of 5 

experts in the field of rehabilitation goal setting and these results will be compared with the ones 

obtained through text-mining.  

Dissemination 

The results of this trial will be publically available and published in peer reviewed journals and 

disseminated at relevant conferences and meetings at the completion of the study. This study is 

novel in testing the usability of text mining to measure goal quality. The findings of this work 

will be rigorous and could be used as an example with other chronic health conditions. We aim 

to share the text mining methodology used in this research and its advantages and limitations in 

measuring goal quality.  Also, we offer a comprehensive goal-related lexicon specific to people 
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living with HIV in Canada. While our sample here is people with HIV, the lexicon could be used 

as a start point in similar research with other chronic conditions in Canada.   

STUDY STATUS 

The start date of the project was January 13, 2020.  Recruitment is ongoing; however, due to the 

COVID-19 pandemic and closure of some outpatient clinics, recruitment has been temporarily 

shut down.  

DISCUSSION 

This study will estimate the effectiveness of providing feedback through a personalized health 

profile as a strategy to improve self-management goals in the target population of people living 

with chronic diseases. This study will be conducted among people living with HIV. Due to 

access to antiretroviral treatment, HIV infection has shifted from a disease with a dire prognosis 

to a manageable chronic condition. Yet, most HIV research is focused on patients’ treatment 

adherence. Self-management, including goal setting, has received little attention. To our 

knowledge this will be the first intervention study on goal setting in an HIV+ population in 

Canada or elsewhere.  

Developing SMART goals is usually done one-on-one with the collaboration of a healthcare 

professional. However, this approach is not feasible for the general population. In this study, the 

implementation of goal setting will be expanded by using a Dashboard as a method to stimulate 

individuals’ insight on their health condition. This Dashboard is unique in that it goes beyond 

physical health and involves aspects of the person as a whole, informed by health and quality of 

life ratings and lifestyle factors. All the items on the profile are modifiable contributors of health 

and quality of life. Presenting an optimal range in the profile allows participants to compare their 
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status with the target range and plan their goals accordingly. The results of this study will also 

contribute to the clinical practice by informing clinicians about the specific health concerns of 

people living with a chronic condition – particularly HIV – that can be targeted for follow-up 

support.  

Moreover, this study will add to our understanding of the quality of patient-formulated goals. We 

are taking a novel approach to evaluate the quality of person-formulated goals using text mining. 

Text mining allows extracting specific information from participants’ goals. The process of text 

mining allows to 1) build a comprehensive goal-related lexicon specific to people living with 

HIV in Canada, 2) explore participants’ most common health-related goals through 

identifications of clusters, and 3) provide evidence necessary for future studies using text mining 

as an inexpensive and timely way for evaluation of textual information.  
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Figure 1. Conceptual model. 
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Figure 2. Flow diagram for goal setting trial in HIV cohort. 
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Your Personal Brain Health Profile 

Dear participant, 

You were enrolled in the “Positive Brain Health Now” study during 2013-2018. The objective of the study 
was to identify, understand, and optimize brain health in people living with HIV.  We asked you to fill out 
questionnaires and perform some computer tests during your visits at the clinic. By answering the 
questionnaires, you helped us to understand your physical and psychological status, as well as your 
perception of your quality of life. Your performance on the computer test enabled us to evaluate your 
cognitive status. We would like to share these results with you. To this end, based on your answers, we 
have created a Dashboard for you called “Your Personal Brain Health Profile”. All the items you see on 
this Dashboard are aspects of health that influence your brain health and in general your quality of life.  

This Dashboard is easy to read: on the left side you will see all the items. The middle columns are your 
results on the first and last visit you had during the study. The column on the right provides the optimal 
values for each item. Your result for each item is color coded based on how far or close your values were 
compared to the optimal values. You can find the colors codes at the bottom of the Dashboard.  

You might find that your status for some of the items on the Dashboard has been changed (to better or 
worse). This Dashboard is based on how you evaluated yourself at the time of your visit. You can find the 
date for your first and last visit on the Dashboard. However, you can still use the items and evaluate yourself 
for today and see whether or not you meet the optimal level.  

This Dashboard is designed for all who participated in the “Positive Brain Health Now” study to help them 
think about their health and identify aspects of life where some actions might be needed. The Dashboard 
gives you feedback on 15 items. Here are some explanations for how these items were measured: 

 
 Items on your Dashboard How they were measured? 
1 Cognitive test score This was evaluated by a computer test. 

2 Your evaluation of your 
memory 

You filled out a questionnaire and answered questions about your 
memory status 

3 Able to concentrate You were asked to think about the last 2 weeks and answer how well are 
you able to concentrate? 

4 Negative feelings (blue mood, 
despair, anxiety, depression) 

You were asked to think about the last 2 weeks and answer how often do 
you have negative feelings such as blue mood, despair, anxiety, 
depression? 

5 Feeling lonely You were asked whether or not you find yourself feeling lonely? 

6 Time feeling worn out You were asked to think about the last 4 weeks and answer how much of 
the time did you feel worn out? 

7 Feeling rested after waking up You filled out a questionnaire with focus on your sleep status 

8 Your pain rating You were asked to think about the last 4 weeks and answer how much 
bodily pain did you have? 

9 Climbing several stairs You were asked how much you find yourself limited in climbing several 
stairs? 

10 Walking more than a kilometer You were asked how much you find yourself limited in walking more 
than a kilometer? 

11 Vigorous activities You were asked how much you find yourself limited in doing vigorous 
activities? 

12 Weight to height ratio (BMI) We measured your weight and your height, and this value shows whether 
your weight in proportion to your height is healthy or not.  

13 Smoking You were sked if you are a current smoker?  
14 Health rating You were asked, in general how would you say your health is? 
15 Quality of life You were asked how you would rate your quality of life? 
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Figure 3. My Personal Brain Health Profile. 
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CHAPTER 8: Integration of Manuscripts III & IV 

Research Objectives of Manuscript III 

To provide a protocol for a blinded pragmatic randomized controlled trial (RCT) with the aim to 

estimate, among people living with HIV, to what extent providing feedback on their health 

outcomes, compared to no feedback, will affect number and specificity of self-defined goals.  

Research Objectives of Manuscript IV 

To estimate, among people living with HIV, to what extent providing feedback on their health 

outcomes, compared to no feedback, will affect number and specificity of self-defined goals. 

Integration of Manuscript III and IV 

Following the planning of the effectiveness study presented in manuscript III, goal data of 

participants in textual format was collected and analyzed. Manuscript IV presents the primary 

findings of the trial. The focal point of this manuscript is to estimate the specificity of self-

management goals by means of text mining techniques. This approach was employed to test the 

potentials of text mining as a novel approach to measure goal specificity. When goals are set 

collaboratively (i.e., patient-clinician dyad), clinicians do their best to improve the goals as 

Specific, Measurable, Actionable, Realistic, and Time-bound (SMART) – making them more 

specific. For text mining algorithms to be able to detect these criteria, these data need to be 

defined and fed to the program. This process was done by developing a goal setting lexicon (also 

mentioned in manuscript I to III) which was updated continuously to now include some 1000 

words representing SMART criteria. Details of text mining steps are also presented in the 

following manuscript.  
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Abstract 

Background: Goal setting is fundamental to self-management practice for people living with 

chronic conditions. Personalized outcome feedback is needed for goal setting, a requirement for 

behavior change. This report contributes to the understanding of the specificity of patient-

formulated self-management goals by testing the effectiveness of a personalized health outcome 

profile. We aimed to estimate among people living with HIV, to what extent providing feedback 

on their health outcomes, compared to no feedback, will affect number and specificity of patient-

formulated self-management goals.  

Methods: A personalized health outcome profile was produced for individuals enrolled in a 

Canadian HIV Brain Health Now cohort study at cohort entry and at the last recorded visit. 

Participants were randomized (1:1) to receive or not “My Personal Brain Health Dashboard” 

prior to a goal setting exercise. Group assignment was known to trial staff but masked to 

investigators. Self-defined goals in free text were collected through an online platform. 

Intervention and control groups received instructions on goal setting and tips to improve brain 

health. Two reminders were sent one week apart (if responses were not received as expected). 

The primary outcomes were number, and specificity of the goals. Specificity was measured by 

total number of specific words (matched a developed lexicon) per person-words using text 

mining techniques and estimated by negative binomial regression. This trial is registered with 

ClinicalTrials.gov, NCT04175795. 

Results: Of 350 participants initially approached, 176 were eligible and enrolled between Jan 13, 

2020 and July 14, 2020 and randomly assigned to feedback (n=88) and control groups (n=88) . A 

total of 110 survey responses received and analyzed (56 in English/54 in French). Average 

number of goals was similar for both groups feedback and control group (3.7 vs 3.9). The 
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number of specific words used in the goals formulated by the intervention group was 642 and, 

for the control group, 739; 30% were specific and represented goal criteria. Specific nouns and 

actionable verbs were present to some extent and “measurable” and “time-bound” words were 

mainly missing. Negative binomial regression showed no difference in goal specificity among 

groups (RR = 0.93, 95% CI 0.78 – 1.10). Cognitive ability did not affect goal specificity (RR = 

1.13, 95% CI 0.45, 2.82). There was a weak correlation between goal specificity and education (r 

= 0.21, 95% CI 0.02, 0.38) and cognition (r = 0.17, 95% CI -0.01, 0.35). Goals set by both 

groups overlapped in 8 areas and had little difference in rank.  

Conclusion: Personal Brain Health Dashboards did not help with formulation of high-quality 

goals. Text mining has the potential to help with difficulties of goal evaluation outside of the 

face-to-face setting. With more data and use of learning models automated answers could be 

generated to provide a more dynamic platform.
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Introduction 

Chronic conditions are a challenging public health issue all around the world.1 With an 

increasing number of people living and aging with chronic conditions, there is a major focus on a 

health care systems’ approach to respond to patients’ expectations and needs. Aside from long-

term clinical monitoring, living with a chronic condition requires patients to adhere to many 

competing self-management tasks (e.g., modification of dietary habits, incorporation of physical 

activities).2 Given that most daily management of chronic conditions is happening outside of the 

health care setting, increased attention has been given to the delivery of needs-based services and 

maximizing patients’ potential to self-manage their condition.3 

Treatment advances for HIV over the last four decades has transformed HIV to a long-term 

chronic condition.4,5 People living with HIV are now experiencing the additional burden of 

multimorbidity due to long exposure to HIV, antiretroviral treatment, and aging with 

concomitant effect on health-related quality of life (HRQoL).6 With the global progress in 

reaching and maintaining the UNAIDS 90-90-90 percent target (for the diagnosis, treatment, and 

viral suppression), the HIV community is now emphasizing HIV care to go beyond viral 

suppression only and has added good HRQoL as the fourth 90% target.7 Self-management is 

fundamental to improvement in HRQoL as it is focused on delivering meaningful and tailored 

information to patients so that they can set health-related goals, and set in place appropriate 

action plans aimed to improve their health outcome over time.8 

Self-management interventions which incorporated goal setting component have shown to be 

effective in increasing patients’ progress towards better health outcomes in the context of chronic 

diseases.9,10 A recent umbrella review11 on goal setting identified that goal setting has mainly 

been studied as an add-on to other self-management components and makes a small contribution 
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to improving clinically relevant outcomes. Until now, studies of goal setting to improve health 

outcomes for people with chronic diseases have used a collaborative approach to goal setting as 

part of self-management intervention.  

Time, energy, and active engagement of the patient and the clinician are key factors in forming 

an effective goal setting process.12 With limited time allocation during clinic visits and 

biomedical topics competing with patients’ priorities,13 it is unclear how much goal setting 

exchange could be accomplished. Patient formulated goals, without clinicians’ input, have not 

received much attention. It could be argued that at the population level, where there is no direct 

input from the healthcare professionals, setting good quality goals and making plans for actions 

are difficult and can threaten achievement of targeted health outcomes.  

Over the past decade, eHealth technology has helped with the delivery of educational and 

motivational self-management support. One possible strategy to empower patients to self-

manage their condition is by structured communication of information about their health profile 

to stimulate the setting of specific goals.14 Previous studies reported that personalized feedback 

helps with improvement of patients’ adherence to risk-reducing behaviours (diet, physical 

activity).15-17 Personalized rather than general feedback received more attention by patients as 

they could develop expectations according to their own health targets and make informed 

choices about risk assessment and lifestyle modification.18 This study contributes to the 

understanding of the quality of patient-formulated self- management goals (hereafter self-defined 

goals) by testing the effectiveness of providing feedback using a personalized health profile. The 

objective of this study was to estimate, among people living with HIV, to what extent providing 

feedback on their health outcomes, compared to no feedback, will affect number and specificity 

of self- defined goals. 
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Methods 

The protocol for this trial has been previously published.19 We used the reporting guideline for 

pragmatic trials.20  

Study design 

This was a blinded, stratified, pragmatic randomized controlled trial.  

Participants 

This study was a sub-study of the BHN (Brain Health Now) study (http://brainhealthnow.org) – a 

multi-site Cohort Multiple Randomized Controlled Trial (cmRCT) across five HIV sites in 

Canada.21 The BHN study is a prospective study. It started in 2013 and during its first phase until 

2018, Positive Brain Health Now (+BHN), recruited and assessed (4 times, 9 months apart) over 

800 HIV+ men and women. The BHN study is continuing with its phase II of five years, Action 

for Brain Health Now (ABHN), to cover the period until 2023 with annual follow-up. 

Participants for this study were HIV+ individuals who were enrolled in either phases of the BHN 

study with two assessments (first and most recent), agreed to be contacted for further sub-studies, 

and had access to the internet. Briefly, cohort members were adults of ≥ 35 years who were 

HIV+ for at least 1 year. People with dementia, co-morbidities affecting cognition, substance 

abuse, or life- threatening illnesses were excluded.  

Procedures 

All eligible participants were first contacted by the trial staff (i.e., designated research assistants) 

either by phone or e-mail. After providing and/or confirming their e-mail addresses, participants 

received an e-mail with trial information, their unique access code (token), and the link to access 

the goal setting survey platform (in French and English). The intervention group received their 

http://brainhealthnow.org/
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personal health profile (hereafter Dashboard) via e-mail along with instructions on goal setting 

and tips to improve brain health. The control group received only the goal setting instructions 

and tips.  

Data collection was was conducted over six months from January 2020 until mid-August 2020 

through a web-based goal setting platform (LimeSurvey hosted on a McGill server). Upon 

electronically signing the consent form (Extended data)22, participants were directed to the main 

page to write their goals (in free text) and answer questions that followed each goal. Participants 

were encouraged to think of the top 3 to 5 actions they would like to take to improve their health 

condition in the assigned boxes. Following each goal, a section was assigned for perceived 

barriers and enablers.  

Participants were given a maximum of 2 weeks to answer and submit the survey (a reminder e-

mail was sent after the first week). A second reminder e-mail was sent to those who did not 

answer the survey within the two weeks. Participants who did not answer to the survey after the 

second reminder were not re-contacted. At the end of the study (2 weeks + 2 weeks extension 

after the second reminder e-mail = 4 weeks in total for each participant), participants in the 

control group received their Dashboard via e-mail. Communication with participants were only 

via research assistants (either phone or email). There was no in-person visit for this project. Step 

by step instruction as to how fill out the survey was also made as a PDF file in English and 

French for participants who needed some guidance for filling out the survey. A brief post survey 

assessment for evaluation of intervention compliance was also conducted. 

This study was approved by institutional research ethics (McGill University Health Centre 

Research Ethics Board, ABHN_Goals 2020-5728) and was registered as a trial on 25 November 

2019 (ClinicalTrials.gov, NCT04175795).  
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Intervention 

The intervention tested in this study was providing feedback on modifiable contributors of health 

and quality of life. For this goal, a Dashboard comprised of 15 different actionable items 

(selected from pre-existing validated measures with sufficient track record of validity) was 

developed for all BHN participants to cover information on brain health outcomes, health and 

quality of life ratings, and lifestyle factors (Figure 1). Details on the development and usability 

testing of the Dashboard has been published elsewhere.23 The Dashboard deemed ideal as a 

feedback tool because 1) it was a summary of participants’ health outcomes in terms of their 

cognitive and physical functionality, emotions, perception of health and quality of life along with 

changes in these health outcomes over time between their visits, 2) results were color coded to 

facilitate comparison with the optimal range and identification of areas which were suboptimal, 

and 3) with the provision of optimal range and information of how items were measured, the 

Dashboard could be used as a self-assessment tool to help participants evaluate themselves 

according to their current perceived health status. Therefore, our hypothesis was that the 

Dashboard would potentially help participants to realize aspects of their life that are amenable to 

intervention and set achievable goals for. 

Outcomes 

We tested the hypothesis that providing feedback, using the Dashboard, results in formulation of 

more specific goals. The two main outcomes were the number and specificity of self-

management goals. For goal specificity, text mining techniques were used. This outcome is 

reported as a discrete variable – number of specific words (matched to a developed lexicon) per 

person-words. It was expected that the intervention group will set more goals and have more 

words matching the lexicon than the control group. The numerator for this estimator was total 
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number of specific words per group; the denominator was the sum of cumulated number of 

words per person.  

Regardless of goal setting approach (collaboratively, dictated, or patient-defined), SMART 

criteria24 – Specific, Measurable, Actionable, Realistic, and Time-bound – has been widely used 

for goal formulation. There are no standardized and validated measuring criteria for goal 

formulation. To test goal quality at the population level where goals are self-defined and most 

often lack the structure and format of clinically SMART goals, techniques of text mining would 

appear to be well suited. In this study we used text mining techniques to extract and understand 

specific goal criteria from the textual data.  

Text mining procedure 

Python programming language and relevant libraries were used for the text mining process. 

Preparation – Goal setting lexicon 

Prior to starting the trial, an initial lexicon (i.e., start list of words; Extended data)22 was created. 

The aim of lexicon was to help with identification of words that represent SMART criteria. Two 

separated lists of vocabularies were considered for each goal criteria. Words were chosen 

according to a developed guideline for this purpose (extended data22). For example, for S 

(specific), the definition was “a specific health concern or need of the person. The goal is clearly 

focused on the desired outcome/behaviour” so that the defined goal could simply answer “what 

does the person need/want?”. For text mining purpose, the aim was to find concrete, well-defined 

nouns. Therefore, in the lexicon specific nouns versus ambiguous nouns were listed. Similar 

pattern was followed for the other criteria. Thus, the lexicon contained 8 categories (two for each 

criteria): one for words that convey vague information and another for words that make goals 
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more specific. Word classification was a census-based decision-making process, and the lexicon 

was reviewed by a multidisciplinary group of researchers and clinicians familiar with goal 

setting.  

Next, to enrich the lexicon synonyms were found using lemmatization function to reach the root 

(i.e., word’s lemma) of the words followed by “synset ()” function. For this purpose, we used 

NLTK1 corpus reader (i.e., Wordnet) for English25 and French26 words.  

Preprocessing 

Figure 2 shows a roadmap for text mining process. Using common data cleaning steps, null 

values and outliers (e.g., making text all lower case, removing punctuation and non-sensical text) 

were removed. Next, using spelling corrector27 texts were checked and corrected for spelling and 

then tokenized (using both phrase and word tokenizer function) into individual words.  

Classification 

Tokens (i.e., individual words) were classified according to the goal setting lexicon using regular 

expression algorithms. Unclassified words (words not found in the lexicon) were POS tagged to 

their corresponding part of speech. This step was to provide linguistic signal on how the words 

were used in the context of the goals to better verify their category in the lexicon. For all newly 

classified words “lemmatizer ()” function was used to find words’ lemma (root) followed by 

“synset ()” function to find meaningful synonyms. All these words were then added to the goal 

setting lexicon improving accuracy of the text mining process for the next iteration.  

To check the reliability of text mining results, 20% of the goals were randomly selected and 

manually evaluated by 5 experts in the field of rehabilitation. Manual evaluation involved 

 
1 Natural Language Toolkit 
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experts making their own judgment regarding the classification of words. Each expert evaluated 

20 goals and were all blinded to the lexicon. Interrater reliability (between the raters and text 

mining classification) was tested using Cohen’s Kappa. 

To understand goal areas and participants’ priorities, topic modeling was first tried which did not 

provide meaningful information. This could be due to short length of sentences and corpus 

volume. Instead, thematic analysis was performed to identify goal areas. Emerged themes were 

then mapped to the International Classification of Functioning, Disability and Health (ICF).28 

The ICF has been widely used as a coding scheme across various health and functional status by 

addressing biopsychosocial and environmental domains.29 Top 10 goal areas for both groups 

were ranked. Distribution of ranks for the common goal areas between groups was tested using 

Wilcoxon rank sum test.  

Statistical analysis 

Descriptive statistics were used to analyze the characteristics of the participants as well as total 

number of goals set by each group. The second main outcome – goal specificity – was defined as 

the rate of specific words per person-words. Text mining process provided quantifiable data for 

this purpose – cumulated number of specific words and total words used by each group in their 

goals. Thus, the analysis aimed to compare this rate across groups. Using negative binomial 

regression, we estimated the rate ratio and 95% confidence intervals. Negative binomial was a 

more appropriate model to use due to overdispersion of our count data (count of specific words). 

Pearson Chi2 dispersion statistics for the Poisson model had a ratio of 2.17 (presenting greater 

variability) and the negative binomial model showed a value of 1.02 for the corresponding entry. 

Cognitive ability in terms of memory, information processing, or comprehension, etc. is one 

component that could affect goal formulation.30 In order to see whether cognitive ability of 
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participants affected goal specificity, cognition was added to the model as an interaction term. 

Data on this variable was gathered through the BHN study. Cognitive ability was measured using 

a computerized test – Brief Cognitive Ability Measure (B-CAM).31 We have used the most 

recent B-CAM score of the participants measured in 2020. B-CAM is a continuous variable with 

a total score of 36.  

No gender-based analysis was done because of small count for this variable to have any 

meaningful information. The proportion of women in this study was ~10% (n = 6 per group). 

Thus, gender was not modeled in the regression equation: 

Log (E(Rate of Goal Specificity)) = (groups) + (B-CAM scores) + (groups*B-CAM scores) 

Correlations between goal specificity (rate of specific words/person-words – continuous 

variable) and participants’ education and cognition were also calculated. Polyserial correlation 

was calculated with education (5 levels) and Pearson correlation with B-CAM (continuous). All 

analyses were done using SAS 9.4 software (SAS Institute Inc). 

Sample size 

The estimated sample size for this trial was 210 per arm based on an estimated rate ratio of 1.5 

(calculated based on results a pilot study), power of 80% and response rate of 20%.32 This 

sample size was calculated to provide a 95% confidence interval that excludes 1 (i.e., 1.23, 1.83). 

Based on the available sample of > 800 HIV+ men and women enrolled in the BHN this sample 

size deemed practical. However, only 350 participants confirmed their consent to enroll in 

further sub-studies under the BHN.  

Due to the COVID-19 pandemic and closure of outpatient clinics, recruitment was temporarily 

shut down for nearly 4 months (March to June 2020). Recruitment restarted in July with slow 
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progression due to remote work and ongoing closure of some sites. Therefore, recruitment 

terminated by mid-August. This study received a high response rate of 60% (three times more 

than the initial assumption). Recalculating estimated confidence interval for the rate ratio of 1.5 

and 30% loss to follow up with sample of 176 participants, provided a 95% confidence interval 

that excludes 1 (i.e., 1.09, 2.03).  

Randomization and masking 

With equal allocation ratio (1:1) participants were randomized into one of two groups, the 

intervention or control group, stratified based on gender. The randomization was computer 

generated by the study statistician using randomization.com. Given the intervention for this study 

was participants’ personalized health profile, it was not possible to participants blinded to group 

assignment. To avoid bias in assessing outcomes, those collecting and analyzing the data were 

kept blind to group assignment.  

Results 

Figure 3 shows the study flow diagram. The available population who was agreeable to be 

enrolled in the BHN’s sub-studies was 350. This sample was from four sites, two in Montreal, 

one in Vancouver, and one in Toronto. A total of 176 (87 English/89 French) participants were 

included in the trial and randomly assigned to the feedback group (n = 88) and control group (n = 

88). Non-participation was due to not having access to the internet or lack of interest in the 

study. Of those randomized, nearly 40% (n = 66) of the participants dropped out – 17 withdrew 

from the study and 49 did not respond to the survey. This led to a total of 97 participants. 

Responses of 13 more participants were also added to the analysis because they had filled out but 
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not submitted the survey. This was after confirmation with participants. Thus, a total of 110 

survey responses analyzed (56 in English/54 in French).  

Characteristics of participants were mostly similar (i.e., <10% difference) between the two 

groups with the exception of comorbidities and living status. Presence of additional condition 

aside from HIV was more common in the feedback group (55 [80%] vs 34 [63%]) compared to 

the control group. Living alone was less common among the feedback group (23 [41%] vs 29 

[54%]) than the control group (Table 1).  

Control group responded to the survey faster than the feedback group (average of 8.3 days ± 8.3 

vs 10.2 days ± 9.1). For both groups the majority of responses were received after the first 

reminder.  

Number and characteristics of the goals 

Table 2 shows characteristics of the goals. A total of 421 goals were formulated (227 in English 

/194 in French). Average number of goals was similar for both groups (3.7 for feedback group vs 

3.9 for control group). Equal combination of outcome and behavioural goals were set by 

feedback group. Less than 10% of the goals were mixed goals (mix of outcomes with some 

intended behaviours on different topics). Also, less than 10% of the goals were unclear and could 

not be categorized. Control group set more behavioural goals than outcome goals (45% vs 37%) 

and 2% of their goals were vague and unclear.  

Formulated goals were of highly important to both groups with mean goal importance of 8.5 out 

of 10. Perceived difficulty for the set goals were average for both feedback and control group 

(5.8 vs 5.3 out of 10 respectively). Feedback group’s perceived self-efficacy was slightly higher 

than control group (7.4 vs 6.9).  
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Table 3 shows the top 10 goal areas defined by each group. Both groups had almost similar goal 

areas as shown by overlaps in 8 goal areas and little difference in rank. These 8 goal areas were 

consistent with 7 items on the Dashboard. More than 50% of the goals for both groups were 

mainly around self-care, managing diet and fitness, and cognition. Other common goal areas 

were mobility, sleep, handling stress, regulation of emotions, and socializing. Wilcoxon rank 

sum test for 8 common goal areas showed a difference in ranking of these areas between the two 

groups (p = 0.02). This difference in rank was related to two goal areas – socializing and 

mobility. Socializing was more observed in goals defined by feedback group than control group 

(ranked 7 vs 3.5) while mobility was mainly seen in goals set by control group (ranked 6.5 vs 4). 

This difference was consistent with participants’ profile. Dealing with negative feeling such as 

depression and anxiety was reported by 54% of feedback group while mobility issues such as 

climbing stairs were more prevalent in control group (61%). Table 4 shows participants’ data for 

Dashboard items. Detailed description of goal areas for each group has been provided in 

Supplementary table 1.  

Text mining output  

Total number of unique words (words remained after removing stop words) used by feedback 

group was 2187 compared to 2502 for the control group – a difference of 245 words. The 

shortest goal for both groups was formulated using one word which was only a broad definition 

of goal domain (e.g., diet, exercise). The longest goals set by the feedback and control group had 

60 and 47 words respectively. Total number of specific words matching the goal setting lexicon 

was also more for the goals set by the control group (739) compared to the feedback group (642). 

Proportion of specific words used by both groups were ~30%. Average number of specific 

words/goal was similar for both groups (3.5 vs 3.1). Specific nouns and actionable verbs were 
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present to some extent. Goals were mainly missing “measurable” and “time-bound” words 

(Table 2).  

Manual evaluation of 20% of the goals (100 goals) achieved a moderate degree of agreement 

with text mining output – Cohen’s Kappa of 0.63 (95%CI 0.53, 0.73). Interrater agreement for 

sub-section of goals (20 goals) rated by each expert also showed a moderate degree agreement 

with Cohen’s Kappa ranging from 0.54 to 0.72.  

Goal specificity  

Both crude and estimated rate ratio for goal specificity have been presented. Table 5 shows rate 

ratio of specific words (goal specificity) calculated using total number of words/person as the 

denominator. Negative binomial regression showed no difference in goal specificity among 

groups. Rate ratio of specific words/person-words was 0.93 (95% CI 0.78 – 1.10) showing the 

rate of specific words for the feedback group was almost similar (though slightly lower) than the 

control group. In other words, the Dashboard did not help with improving goal quality. Adding 

cognitive ability as an interaction term to the regression equation did not improve predictability 

of the model (RR = 1.13, 95% CI 0.45, 2.82). The correlation between goal specificity and 

education (r = 0.21, 95% CI 0.02, 0.38) and cognition (r = 0.17, 95% CI -0.01, 0.35) was weak. 

Post survey assessment with the feedback group (response rate of 61%) showed degrees of non-

compliance with the intervention. While all reported they had read their Dashboard, only 54% 

used it for goal setting. Despite variability in intervention uptake, no difference in goal 

specificity was observed.  
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Discussion 

In this randomized controlled trial, feedback by means of a personalized health profile did not 

improve number and specificity of the goals set by HIV+ adults in Canada. While participants in 

the control group seemed more eager to receive their Dashboard as seen by their faster reply to 

the survey, not all participants in the feedback group used their Dashboard for setting goals. 

While variability in levels of adherence did not affect the outcome of interest in this trial, it 

informed of participants’ low engagement with their Dashboard. The issue of “low engagement” 

with online or digital interventions have been previously reported particularly when no obvious 

benefit is perceived by the user.33 Also, active engagement with digital feedback seems to 

happen when feedback is received “when needed”.34 It could be that, at the time of the study, 

participants did not consider dashboard information “as needed”. Nonetheless, in this trial a 

pragmatic approach was chosen to determine whether the intervention works under the usual 

condition of our target group. Similar performance of both groups in terms of goal priorities 

highlights participants’ insight of their health situation. Regardless of group assignment 

participants goal areas corresponded to 7 items on the Dashboard. More than 50% of participants 

in both groups were below the optimal level for all these 7 items.  

To our knowledge, goal quality as a primary outcome of personalized feedback interventions has 

not been studied before particularly in the context of chronic conditions. Evidence on health-

related behaviours as an intermediate outcome of goal setting is available and could be used as a 

proxy to put findings of this trial into context. Previous studies on communication of 

personalized feedback showed mixed results. Systematic reviews led by Krebs et al.17 and 

Teasdale et al.16 both showed positive, though small, effect of tailored digital feedback (in forms 

of reports or SMS) on improvement of some lifestyle behaviours such as physical activity and 
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diet modification. Contrary to these results, visual feedback (e.g., skin photography) or 

personalized estimates of a disease risk (e.g., cardiovascular diseases, cancer) made no difference 

on uptake of risk-reducing behaviours (physical activity, dietary intake, or medication 

adherence).35,36 Despite contradictory findings, potential benefit of personalized feedback for 

shared and informed decision-making and reducing ambivalence was acknowledged.37  

In this study, we considered Dashboard as a promising feedback tool to improve goal setting. 

Participants reported satisfaction with the Dashboard and perceived it as an easy and nice visual 

presentation of health-related quality of life. For some participants the Dashboard was a proof for 

their ideas on goals and some found it an inspiration to share with their partners, families or 

friends. Success in changing lifestyle behaviours could be explained by behaviour change 

theories such as COM-B model of behaviour change which explains that implementation or 

improvement of any given behaviour is informed by individual’s capability, opportunity, and 

motivation.38 The Dashboard has the potential to provide a quick visual understanding of one’s 

potential capability or motivation. Items on the Dashboard are fundamental factors influencing 

health-related quality of life39,40 and could primarily be modified by non-pharmacological 

management including self-management. Goal setting plays a dominant role in self-management 

interventions by laying a roadmap pointing where one stands and where they are heading.41 The 

Dashboard provides the basics of goal setting by providing a reference point with having 

patients’ visit data. Offering optimal range on the Dashboard gives a choice to the individual to 

decide whether they want to make a change. Having a choice is empowering and allows the 

person feels they are in control of their decisions and have the ability to switch between their 

options.42,43  
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This study has a number of  strengths and limitations. The main strength of this trial is its new 

methodological approach for measuring goal quality. Techniques of text mining extracted useful 

and meaningful information from unstructured goal data in a shorter period of time and informed 

goal criteria. It also helped with expansion of goal setting lexicon by identification of 

unclassified words. The initial goal setting lexicon contained 694 words representing four goal 

criteria. At the end of the trial our lexicon was expanded to 994 words. Even though we did not 

use topic detection for identification of goal domains, text tokens alone were informative of 

participants’ most common health-related concerns. Word cloud for French and English goals 

are provided in supplementary materials. Finally, while goal setting lexicon has been tested and 

expanded with HIV population, it is relevant to other chronic health conditions. Text mining 

output of this trial as well as goal setting lexicon could be useful for the future trials using text 

mining as an inexpensive way for evaluation of voluminous patient-defined textual data. The 

trial had high retention rate and the randomized controlled design supports the strength of the 

findings. Populations in the two groups were similar. Contamination was not an issue due to 

personalized nature of the Dashboard.  

One limitation of this trial is its low sample size. Recruitment of participants for this trial was 

dependent on HIV clinics. As explained earlier, closure of HIV clinics due to COVID-19 

pandemic interfered with recruitment. A bigger sample size would have helped with precision of 

text mining algorithms and further expansion of the goal setting lexicon, although change in the 

main outcome remains unlikely on the basis of low participation. . Another limitation concerns 

complexities of natural languages. Classification of words for different goal criteria was based on 

the guideline defined by our research team. Other researchers or language experts might 

disagree, particularly with classification of some “nouns” and “verbs” and get different results 
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for goal specificity. Evaluation of text data is based primarily on human judgment and is not 

exempt of measurement errors. As shown in our trial, manual evaluation of goals by different 

raters provided different agreement estimates. Raters or guidelines are not considered as 

reference standard44; yet a consensus-based application orientated guidelines – as the case in our 

trial – lead to a uniform approach and evaluation of data. Goal setting literature shows various 

interpretations of what constitutes a good quality goal. The use of specific, action-oriented, 

measurable, and time-bound criteria was for measurement purposes (using text mining) and does 

not indicate goals only including these criteria of higher quality than other types of goals. Goal 

criteria are to increase task performance and as long as there is enough information in the 

formulated goal to answer the above-mentioned questions, the goal is a good goal.   

To conclude, based on our findings there is a necessity to scale up feedback tools such as 

personalized health profile to help with SMART goal setting. Text mining has the potential to 

help with difficulties of goal setting outside of the face-to-face setting. Obviously, a larger 

patient formulated goal data would be needed to provide a real-life information on what words 

are commonly being used and what goal criteria are missing. This would lead to a unique and 

valuable dataset of its kind. As data grows larger, with the use of learning models automated 

answers could be generated to provide a more dynamic platform. Future comparative studies 

could highlight the strengths and weaknesses of text mining approach for both goal evaluation 

and goal setting. 
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Figure 1A Dashboard

 

 
Your Personal Brain Health Profile 

Dear participant,  
 
You were enrolled in the “Positive Brain Health Now” study during 2013-2018. The objective of the study was to 
identify, understand, and optimize brain health in people living with HIV. We asked you to fill out questionnaires and 
perform a computer test during your visits at the clinic. By answering the questionnaires, you helped us to understand 
your physical and psychological status, as well as your perception of your quality of life. Your performance on the 
computer test enabled us to evaluate your cognitive status. We would like to share these results with you. To this end, 
based on your answers, we have created a Dashboard for you called “Your Personal Brain Health Profile”. All the 
items you see on this Dashboard are aspects of health that influence your brain health and in general your quality of 
life.  
 
This Dashboard is easy to read: on the left side you will see all the items. The middle columns are your results on the 
first and last visit you had during the study. The column on the right provides the optimal values for each item. Your 
result for each item is color coded based on how far or close your values were compared to the optimal values. You 
can find the colors codes at the bottom of the Dashboard.  
 
You might find that your status for some of the items on the Dashboard have been changed (to better or worse). This 
Dashboard is based on how you evaluated yourself at the time of your visit. You can find the date for your first and 
last visit on the Dashboard. However, you can still use the items and evaluate yourself for today and see whether or 
not you meet the optimal level.  
 
This Dashboard is designed for all who participated in the “Positive Brain Health Now” study to help them think about 
their health and identify aspects of life where some actions might be needed. The Dashboard gives you feedback on 
15 items. Here are some explanations for how these items were measured:  
 
 Items on your Dashboard How they were measured?  
1 Cognitive test score This was evaluated by a computer test.  
2 Your evaluation of your memory You filled out a questionnaire and answered questions about your memory status.  
3 Able to concentrate You were asked to think about the last 2 weeks and answer how well are you able 

to concentrate. 
4 Negative feelings (blue mood, 

despair, anxiety, depression) 
You were asked to think about the last 2 weeks and answer how often do you 
have negative feelings such as blue mood, despair, anxiety, depression. 

5 Feeling lonely You were asked whether or not you find yourself feeling lonely. 
6 Time feeling worn out  You were asked to think about the last 4 weeks and answer how much of the time 

did you feel worn out. 
7 Feeling rested after waking up You filled out a questionnaire with focus on your sleep status. 
8 Your pain rating You were asked to think about the last 4 weeks and answer how much bodily pain 

did you have. 
9 Climbing several stairs You were asked how much you find yourself limited in climbing several stairs. 
10 Walking more than a kilometer  You were asked how much you find yourself limited in walking more than a 

kilometer. 
11 Vigorous activities You were asked how much you find yourself limited in doing vigorous activities. 
12 Weight to height ration (BMI) We measured your weight and your height, and this value shows whether your 

weight in proportion to your height is healthy or not. 
13 Smoking You were sked if you are a current smoker. 
14 Health rating You were asked, in general how would you say your health is? 
15 Quality of life You were asked how you would rate your quality of life? 

 
See next page for your “Personal Brain Health Dashboard” 
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Figure 1B Dashboard

 :  Your Personal Brain Health Profile

 Participant Number:10-005

Important Brain Health Areas Your first visit
Your most
recent visit Optimal

Visit date February 27, 2014 July 18, 2017
Cognitive test score Good Excellent Excellent
Your evaluation of your memory Good Excellent Excellent
Able to concentrate A moderate amount A moderate amount Very much to extreme
Negative feelings (blue mood, despair, anxiety, depression) Very often Always Never or seldom
Feeling lonely Sometimes Almost never Almost never
Time feeling worn out A Good Bit A Good Bit None to a little
Feeling rested after waking up Never Never Often or always
Your pain rating Moderate Very Severe None to mild
Climbing several stairs Not limited Limited a lot Not limited
Walking more than a kilometer Not limited Limited a lot Not limited
Vigorous activities Limited a little Limited a lot Not limited
Weight to height ratio (BMI) 24 26 Between 19 and 25
Smoking Not smoking Not smoking Not smoking
Health rating Good Fair Excellent, very good
Quality of life Neither poor or good Poor Good, very good

 The green boxes indicate areas where you are in the optimal state
 The neutral boxes indicate areas where you are below the optimal state but not too far away
 The orange boxes indicate areas where you are further away from the optimal state

 Number of optimal areas at my first visit = 3
 Number of optimal areas at my most recent visit = 3
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Figure 2 Text mining flowchart
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Figure 3 Flow diagram for “goal setting in HIV” trial

Available population  
(n = 350) 

Excluded (n= 174) 
• Declined to participate (86)  
• No access to computer or internet (13) 
• Did not answer to phone calls or 

invitation emails (75) 
Randomized (n = 176 ) 

Allocated to intervention (n = 88) 
• Received the “Personalized Brain Health 

Profile” + handbook on “7 Simple tips 
for better brain health” & goal-setting 
instruction 

•  

Enrollment 

Drop out (n = 32) 
• Withdrew (10) 
• Did not send back the response (22) 

Drop out (n = 34) 
• Withdrew (7) 
• Did not send back the response (27) 

 
Analyzed (n = 56) 
• Completed the survey & submitted (47) 
• Added to analysis after confirmation 

with participants (had filled out the 
survey but did not submit) (9) 
 

 
Analyzed (n = 54) 
• Completed the survey & submitted (50) 
• Added to analysis after confirmation 

with participants (had filled out the 
survey but did not submit) (4) 

Follow-up 

Analysis 
(n = 110) 

Allocated to control (n = 88) 
• Received the handbook on “7 Simple 

tips for better brain health” & goal-
setting instruction 

 

Allocation 
(n = 176) 



 162 

 
 
 
 
 
 
 

 
 
Figure 4 Proportion of SMART criteria –as per text mining output – per group and for the whole 
sample. Criteria includes ‘specific noun, actionable verb, words representing ‘metrics’, and 
‘time’.  
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Table 1 Characteristics of the participants 

 Feedback group 
No. (%) 

Control group 
No. (%) 

Number 56 54 
Age (mean ± SD) 58.21 ± 7.6 59.99 ± 7.8 
Women 6 (10.7) 6 (11.1) 
Men 50 (98.3) 48 (88.9) 
Education   
< College 15 (26.7) 14 (25.9) 
College 19 (33.9) 17 (31.5) 
Undergraduate 9 (16.1) 14 (25.9) 
Graduate 12 (21.4) 9 (16.7) 
Years of living with HIV (mean ± SD) 21.5 ± 7.8 22.8 ± 7.4 
CD4 (mean ± SD) 618 ± 271 609 ± 218 
Nadir CD4 (mean ± SD) 187 ± 151 213 ± 131.5 
Comorbidity   
0 11 (19.6) 20 (37.1) 
1 19 (33.9) 12 (22.2) 
2 10 (17.9) 10 (18.5) 
>2 16 (28.6) 12 (22.2) 
Living status   
Alone 23 (41.1) 29 (53.7) 
Working status   
Working > 15 h/w 24 (42.9) 21 (38.9) 
Cognitive status (0-36)*  
(as presented on the Dashboard)   

Excellent 24 (42.8) 22 (40.7) 
Good 15 (26.8) 15 (27.8) 
Fair 17 (30.4) 17 (31.5) 

*Cognitive status was measured with B-CAM, a performance-based measure of cognitive ability based on domains 
of executive function, memory, attention and language. Higher score represents a better cognitive ability. Scores 
were categorized to be presented on the Dashboard. 
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Table 2 Characteristics of the goals 

 Feedback group 
No. (%) 

Control group 
No. (%) 

Total # of goals (mean) 208 (3.7) 213 (3.9) 

Outcome goals 89 (42.8) 80 (37.6) 

Behavioural goals 88 (42.3) 96 (45.1) 

Mixed 16 (7.7) 32 (15.0) 

unclear 15 (7.2) 5 (2.3) 

Mean goal importance  8.5 8.5 

Mean goal difficulty  5.8 5.3 

Mean self-efficacy  7.4 6.9 

Total # of unique words* 2187 2502 

Total # specific words 642 (29.3) 739 (29.5) 

Specific nouns 236 (36.8) 256 (34.6) 

Actionable verbs 250 (38.9) 259 (35.0) 

Units of measure 63 (9.8) 89 (12.0) 

Timebound 93 (14.5) 129 (17.5) 

Crude rate of specific 
words/person’s unique words 21.1 19.1 

Crude rate ratio of specific 
words/person’s unique words* 1.1 

*Unique words = Words after removing stop-word
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Table 3 Top 10 goal areas and shared goal areas between groups 

Control group 
Goal area 

Feedback group 
% N Rank Rank N % 

27.8 52 10 Looking after one's 
health 

Looking after one's 
health 10 56 28.1 

13.4 25 9 Managing diet and 
fitness 

Managing diet and 
fitness 9 33 16.6 

7.5 14 8 Cognition (higher level 
of cognition & memory) 

Cognition (higher level 
of cognition & memory) 8 15 7.5 

6.9 13 6.5 
Mobility (moving 
around, walking, 
climbing up the stairs) 

Socializing 7 13 6.5 

6.9 13 6.5 Sleep Sleep 5.5 11 5.5 

4.8 9 5 Handling stress (anxiety) Handling stress 
(anxiety) 5.5 11 5.5 

4.3 8 3.5 Regulation of emotions 
Mobility (moving 
around, walking, 
climbing up the stairs) 

4 10 5.0 

4.3 8 3.5 Socializing Family relationship 3 6 3.0 

3.7 7 2 Recreation & leisure Regulation of emotions 1.5 5 2.5 

2.1 4 1 Generalized pain Confidence 1.5 5 2.5 

81.7 153  Total  165 82.7 

Wilcoxon rank sum test 

 N. of common 
goals areas Sum of observations Mean 

rank 
Sum of 
ranks 

Feedback group 8 154 8.5 68 

Control group 8 142 7.8 63 

Std. Error 11.66 

Z Stat 2.27 

P Value (two-sided) 0.02 

Goal areas shaded in grey are shared areas between both groups. Colors show the ranks for each goal area.   
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Table 4 Proportion of participants below the optimal level on Dashboard items 

Dashboard items 
Dashboard group 

(N=54) 
n (%) 

Control group 
(N=56) 
N (%) 

Cognition 31 (57.4) 29 (56.8) 

Memory 25 (45.4) 29 (55.8) 

Concentration 28 (50.0) 24 (44.4) 
Negative feelings (depression, anxiety, 
despair, blue mood) 30 (53.6) 21 (38.9) 

Feeling lonely 34 (60.7) 28 (51.8) 

Feeling worn out 32 (57.2) 33 (61.1) 

Feeling rested after waking up 19 (34) 15 (27.8) 

Pain 16 (28.6) 15 (27.8) 

Climbing several stairs 18 (32.1) 33 (61.1) 

Walking more than a kilometer 18 (32.1) 17 (31.5) 

Vigorous activities 37 (66.1) 41 (76.0) 

Weight to Height ratio (BMI) 26 (46.5) 31 (58.4) 

Smoking 8 (15.7) 10 (19.2) 

Health rating 30 (53.6) 28 (52.8) 

Quality of life  12 (21.4) 17 (31.5) 
Items with >10% difference  are shown in bold. 
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Table 5  
A: Negative binomial regression analysis on number of specific words for feedback and control 
groups with and without an interaction term 
 
Specific words 
(Response variable) Coef. Std.Err ChiSq ProbChiSq 95% conf. Interval 

Intercept 0.36 0.35 1.08 0.29 -0.32 1.04 
Group (feedback) 0.12 0.47 0.06 0.80 -0.80 1.04 
B_CAM 0.01 0.005 3.18 0.07 -0.001 0.02 
B_CAM*group -0.003 0.007 0.15 0.70 -0.01 0.01 
Dispersion 0.11 0.03 – – 0.06 0.18 

Rate ratio of specific words per person’s words 
 Feedback group Control group 
RR (95% CI) without interaction term 
 0.93 (0.78 – 1.10) Referent 
Rate ratio, RR (95% CI) with B_CAM as an interaction term 
 1.13 (0.45 – 2.82) Referent 

 
B: Correlation between specific words/person words and B_CAM and education 
 Specific words/person words 

N r 95% conf. Interval P  
Education 
(categorical) 109 0.21 0.02 – 0.38 0.04 

B_CAM 
(continuous) 

110 0.17 -0.01 – 0.35 0.07 

Note: Polyserial correlation has been calculated with education classified in 5 levels. Pearson correlation has been 
calculated with cognitive ability (measured using a computerized test – B_CAM). 
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Supplementary Table 1 Goal areas mapped to the ICF, frequencies (per group), and illustrative quotes for each ICF code 

Participants reported goal areas mapped to the ICF Feedback Control Example quote No. (%) No. (%) 
Temperament and 
personality, Energy and 
drive 

b1265 optimism 1 0.50 3 1.60 
Widower for a bit more than 1 year & 
hard to move on sometimes but must. 
Be happy go lucky. 

 b126 temperament and 
personality 

 
5 
 

2.51 2 1.07 
I want to improve my overall mood. To 
be a calmer, friendlier and more 
engaging person 

 b1266 confidence 2 1.01 1 0.53 Avoir plus confiance en moi. 

 b1301 motivation 1 0.50 – – Turn errands/chores into pleasure 

 b1303 craving substances 
(that can be abused) – – 1 0.53 

I will conquer my substance use 
problem by this summer through 
continuing to get professional care and 
taking anti-craving mess and, most 
important, by ending friendships and 
sexual relationships with substance 
users. 

 b134 sleep function 11 5.53 13 6.95 Sleep 7 hours a night on a regular 
basis. 

 b140 attention functions 2 1.01 – – Me concentrer dans mes projets. 

 b144 memory function 3 1.51 6 3.21 

I will improve my mental health 
throughout this time of self-isolation. I 
have a habit of watching tv and movies 
when I am at home and I can feel my 
memory is not as sharp as it used to be. 
Alzheimer's and Dementia also run in 
my family, so I want to strengthen my 
brain health. I will read one book per 
week from now until July and if I find 
an online course, I will sign up for it. 



 169 

 b1521 regulation of 
emotions 5 2.51 8 4.28 Faire la paix avec le décès de ma mère 

 b164 higher-level cognitive 
function 12 6.03 8 4.28 

I want to challenge my mind and keep 
it sharp. Although I do a lot of reading 
at home, my plan would be to join the 
local book club (once a month), do 
crossword puzzles (buy a book of 
crossword puzzles to complete one 
daily, and spend more time at the 
library. 

 b1642 time management – – 1 0.53 Manage my time better. 

Sensory function & pain b2400 tinnitus – – 1 0.53 

My tinnitus as result of a workplace 
injury is off the charts. I will enroll in 
the Tinnitus Retraining Therapy course 
offered by the past President of the 
Canadian Hearing Society within the 
next month (pending financial 
capabilities as it's not covered by 
OHIP), in an effort to reduce the level 
of tinnitus and learn how to focus on 
other things. I want to do this to reduce 
frustration, reduce my constant fatigue 
due to waking up several times each 
night as a result of the ringing, and to 
get back to work full-time at full 
capacity. I will do this by committing 
to the course therapies on a daily basis. 

 b2800 generalized pain 4 2.01 4 2.14 

I want to lose 20 lbs. in the next 20 
weeks. I want to do this so the pain in 
my lower back become less severe and 
I can breathe and sleep better. I will do 
this by doing cardio at the gym 4 times 
a week for 30-40 minutes. 

Respiration function b440 respiration function 1 0.5 – – Mieux respirer.  
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 b455 Exercise tolerance 
function (climbing stairs) – – 1 0.53 

I will be improving my endurance 
within 3 months from today. I want to 
do this so that I am able to climb the 
stairs in my home without being so 
winded. I will do this by doing 
moderate endurance training exercises 
at the gym 2 times per week. 

Movement function b770 gait pattern function 1 0.5 – – 
J’améliorerai ma mobilité d’ici 2 mois 
suite à une intervention chirurgicale - 
remplacement du genou droit. 

Learning d1551 acquiring complex 
skills 1 0.5 1 0.53 Learn to be proficient at a new skill 

like "Sketchup". 

General tasks and demands d2401 handling stress 11 5.53 9 4.81 Gérer le stress en faisant des 
respirations profondes 3 fois par jour. 

Walking & moving d450 walking 6 3.02 1 0.53 

Santé physique. Toujours par le 
programme de cardiologie préventive 
(CHUM), on me propose de marcher 
de 20 à 30 minutes au moins cinq (5) 
fois par semaine. Objectif; au fois 5 
fois, par semaine, je sors pour une 
marche de 30 minutes. 

 d455 moving around 4 2.01 11 5.88 Faire du vélo 3 heures par semaine. 

 d4554 swimming 1 0.50 – – Recommencer la natation. 

Self-care d520 caring of the body 
part 1 0.50 1 0.53 

Deal with my problems with my skin in 
the next 3 months. As I have had 
cancer and my family is prone to skin 
cancer. I want to have this checked out 
by a dermatologist, so I know where I 
stand with this issue. Because of the 
Covid-19 pandemic I have had to 
cancel an appointment but hope to 
make new one in a couple of months. 

 d540 dressing 1 0.50 – – Pouvoir porter mes vêtements 
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 d570 looking after one's 
health 56 28.14 52 27.81 

I would like to work towards become 
as active as I was in the past years. 
With a new job and commitments that I 
have made to it, I often find it difficult 
to be active after a very long day. I 
would like to create a daily routine that 
works for my busy lifestyle. 

 d5701 managing diet and 
fitness 33 16.58 25 13.37 

I will lose 35lb by June of this year 
through increased exercise and better 
diet. 

 d599 self-care unspecified – – 2 1.07 Good health 

Domestic life d610 acquiring a place to 
live 1 0.50 1 0.53 

I presently reside in a government 
subsidized apartment in a building 
which is not very well maintained, and 
because of bad air quality, it is very 
harmful to my health, i would like to 
eventually move to a much to a 
building with a cleaner and healthier 
environment. 

 d630 preparing meals – – 1 0.53 Cook more food myself, not just leave 
it to my partner to do. 

 d6402 cleaning living area 3 1.51 _ _ 

Je veux faire du ménage de mes garde-
robes afin de me défaire des choses qui 
encombrent ma demeure. Je vais me 
demander si c’est encore utile, pratique 
ou être donner à d’autres qui en 
auraient besoin ou utile à eux. Je vais 
faire cela un peu tous les jours afin que 
ce projet soit terminé pour la fin du 
mois avril 2020. 

 d650 caring for household – – 2 1.07 I would like to do renovations in my 
apartment in the next 6 months. 

 d660 assisting others 1 0.50 – – Caring for my children 
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Interpersonal interactions 
and relationships 

d7200 forming 
relationships – – 2 1.07 My goal is to make new friends. 

 d7201 terminating 
relationship – – 1 0.53 

I want to ensure I have a completed 
divorce from my past partner in the 
next two months, so I can then have 
more options about who & how I 
choose to share my life. I have already 
sourced that my ex has passed away so 
I will be following up with family for a 
certificate of death to ensure closure. 

 d760 family relationship 6 3.02 3 1.60 

To visit family and friends and family 
and friends who all live in Ontario 
more often. I'm not very close to a 
good number of family members, but I 
do miss the ones with whom I’m closer 
to and i am afraid of aging and being 
alone. 

 d770 intimate relationships – – 3 1.60 
Trouver éventuellement un partenaire 
sexuel compatible pour combler mes 
besoins dans ce sens. 

 d820 school education 1 0.50 – – Retourner à des études 

Major life areas d840 work preparation – – 1 0.53 
To improve myself and qualify for 
market employment so as to get out of 
the ODSP by the next 2 years 

 d8450 seeking employment – – 2 1.07 

I will find a job and make money, in 
the next 6 months so I can feel more 
productive and be able to pay off my 
debts and go on vacations. 

 d8500 self-employment 1 0.50 – – 
Mettre en pratique l'ensemble de mes 
expériences acquises pour m'auto gérer 
sans pression. 

 d859 work & employment 1 0.50 – – 

Organiser et terminer à temps toutes les 
tâches administratives concernant ma 
vie professionnelle et personnelle 
(impôts, comptes, appel téléphonique, 
administration du condo, 
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véhicule...etc.…etc.…) avant un départ 
pour 6 mois. 

 d860 basic economic 
transactions 1 0.50 1 0.53 

Take better care of my financial affairs 
to get rid of a lot of stress to develop a 
budget which I have never done before, 
be more responsible in spending 
frivolously and to try and save more. 

 d870 economic self-
sufficiency – – 2 1.07 I would like to work on financial 

planning. 

 d879 economic life 5 2.51 1 0.53 

My goal would be to become 
completely independent with regards to 
my living situation. Have a good 
paying job where I can afford to live on 
my own and save money. 

Community, social, & civic 
life d910 community life – – 1 0.53 

To expand my social welfare by at least 
engaging in a social group once a 
month for the next 12 months by 
attending biweekly meetings. 

 d920 recreation and leisure 3 1.51 7 3.74 Devote more time to reading for 
pleasure. 

 d9205 socializing 13 6.53 8 4.28 

I want to entertain friends at home at 
least six times in the next year. I want 
to do this so that I can maintain 
friendships and offer something back 
for people who invite me over often. I 
will do this by setting up a calendar of 
likely dates, sending invitations out 
early, and maintaining a file of menu 
possibilities. 

 d9301 spirituality 1 0.50 – – Spiritual connection with My God and 
savior Jesus His son 

Total  199  187   

*This code was chosen as the enabler mentioned for this goal was to take a leave of absence to have more time to take care of the children. 
**ODSP: Ontario Disability Support Program 
Out of 421 goals, 35 were either unclear or could not be mapped under ICF domains.
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Supplementary Figure 1 Word cloud for English goals set by Dashbaord group  
 
 
 

 
 

This word cloud was generated with de-identified trial data using Voyant Tools – a web-based text reading and analysis environment. 
Sinclair, Stéfan and Geoffrey Rockwell, 2016. Voyant Tools. Web. http://voyant-tools.org/. 

 
 

http://voyant-tools.org/
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Supplementary Figure 2 Word cloud for French goals set by Dashbaord group  
 
 
 

 
 

This word cloud was generated with de-identified trial data using Voyant Tools – a web-based text reading and analysis environment. 
Sinclair, Stéfan and Geoffrey Rockwell, 2016. Voyant Tools. Web. http://voyant-tools.org/. 

http://voyant-tools.org/
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Supplementary Figure 3 Word cloud for English goals set by control group  
 
 
 

 
 

This word cloud was generated with de-identified trial data using Voyant Tools – a web-based text reading and analysis environment. 
Sinclair, Stéfan and Geoffrey Rockwell, 2016. Voyant Tools. Web. http://voyant-tools.org/. 

 
 

http://voyant-tools.org/
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Supplementary Figure 4 Word cloud for French goals set by control group  
 
 
 

 
 

This word cloud was generated with de-identified trial data using Voyant Tools – a web-based text reading and analysis environment. 
Sinclair, Stéfan and Geoffrey Rockwell, 2016. Voyant Tools. Web. http://voyant-tools.org/. 

 

http://voyant-tools.org/
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CHAPTER 10: Integration of Manuscripts IV & V 

Research Objectives of Manuscript IV 

To estimate, among people living with HIV, to what extent providing feedback on their health 

outcomes, compared to no feedback, will affect number and specificity of self-defined goals. 

Research Objectives of Manuscript V 

To identify the perceived barriers and enablers to acting on self-management goals among 

people living with HIV in Canada. 

Integration of Manuscript IV and V 

The fourth manuscript suggested similar goal setting capability among individuals in both 

feedback and control groups. In addition, insightful information regarding goal areas and their 

priorities was observed. To tackle self-management readiness, it is important to understand 

influences of self-management goals judged by the persons living the condition. The goal of 

manuscript V – a qualitative secondary analysis – was to identify the perceived barriers and 

enablers of self-management goals defined by people living with HIV.  
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Abstract 

People living with chronic HIV are dealing with many parallel but often competing self-

management needs. This study aimed to identify barriers and enablers to self-management goals 

among HIV+ older adults in Canada. Using data from “Goal setting in HIV” project, 110 survey 

responses were thematically analyzed. Barriers and enablers were categorized to the components 

of Capability, Opportunity, Motivation, and Behaviour (COM-B) model of behaviour. Health as 

a general concept and managing diet and fitness were the most common self-management 

priorities. Difficulty breaking down routines and habits and lack of time and motivation formed 

majority of perceived barriers. Perceived enablers were mainly focused on improving 

psychological capability (establishing better habits) and physical opportunity (time management, 

financial plans, and seeking treatment). HIV+ people are able to report their priorities, areas of 

challenges, and potential facilitators. Enabling HIV population to translate these self-

management ideas into practice is of paramount importance.  

Keywords: Self-management, Behaviour change,  Self-care, Chronic HIV, COM-B model
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1. INTRODUCTION 

There has been much advancement in the HIV care continuum since the introduction of 

combination antiretroviral therapy (cART). Remarkable success of the medication in adequately 

suppressing the virus replication has transformed HIV into a chronic, manageable medical 

condition.1 Now, people with HIV are living a longer life as long as medication continued to be 

taken.2 Ageing with HIV, however, has raised an important question that “how well people with 

HIV are living and ageing?” Lower health-related quality of life (HRQoL) due to complex health 

and social challenges associated with ageing, HIV-positive status, and co-occurring physical and 

psychological conditions has been consistently reported in the literature.3,4 The HIV field  is now 

beginning to embrace a comprehensive orientation to HIV care by adding the “fourth 90” – 

addressing HRQoL of People with HIV –  to the global 90-90-90 percent targets of HIV 

diagnosis, treatment, and viral suppression.5,6  

Self-management (sometimes also referred as self-care) is a key factor in the chronic disease 

management model.7,8 The idea underpinning self-management is that people who are living a 

chronic condition can be helped to “acquire skills, strategies, and knowledge to manage the 

physical, psychological, emotional, and social effects of a chronic condition”.9,10 Self-care holds 

a related but distinct definition by acknowledgement of individuals social network. According to 

the World Health Organization, self-care is “the ability of individuals, families, and communities 

to promote and maintain health, prevent disease, and cope with their illness with or without the 

support of a health care provider”.11 Since the start of the COVID-19 pandemic and limitation of 

access to in-person care, the concept of self-care has received another level of attention from the 

HIV community. The AIDS 2020 virtual conference on “HIV, self-care and COVID-19: lesson 

for future of the HIV response” emphasized on publicizing HIV-related self-care.12 
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Studies in HIV have reported poor self-management among this population.13-15 All three studies 

used the HIV self-management scale,16 covering three domains of daily health practice (e.g., 

physical activity, diet, symptom management), social support (e.g., help from families, 

healthcare providers, and social network), and living with chronic HIV (i.e., accepting HIV, 

dealing with stigma). Webel et al. surveyed 260 HIV positive women in the United States and 

reported overall mean score of 2.28 ± 0.61 out of maximum score of 3. Mean self-management 

score for daily health practice was 2.19 ± 0.53,  social support 2.0 ± 0.61, and living with chronic 

HIV 2.64 ± 0.43.13 Similar studies with HIV positive individuals in China15 and Korea14 reported 

lower total and domain mean score. 

The individual’s behaviour is a central part of chronic disease self-management.17,18 People with 

chronic conditions are “active agents in their own environments”19 to enact and execute health-

enhancing behaviours that could help with their HRQoL. Many factors could derail a person’s 

effort to engage in healthy behaviours. Evidence-based approaches offer a solution to understand 

what works for or against a targeted behaviour. One such behavioural model is the COM-B 

model of behaviour. The COM-B model stands for “Capability”, “Opportunity”, and 

“Motivation” as three fundamental components interacting together to form a “Behaviour”. The 

model helps with understanding the potential influences of a certain behaviour. Each component 

of the COM-B model is subdivided to include all sources of behaviour.20 For example, capability 

includes physical (skills) or psychological (knowledge) factors. Opportunity can be due to social 

or physical (environment) influences; motivation can be automatic (emotions) or reflective 

(beliefs). Each component of the COM-B model is further linked into the 14 domains of the 

Theoretical Domain Framework (TDF) providing a detailed and coherent framework for 

understanding a behaviour (Figure 1).21  
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Given that self-management remains as one of the challenges facing people living with the 

chronic nature of HIV, it is important to understand what influences self-management 

behaviours. . In this study we use the term goal instead of the behaviour. This is because self-

management entails various behaviours and choices of those behaviours are very individualized. 

This study was not exclusive to a particular health-related behaviour; rather it probed health-

related goals that mattered most to people living with HIV. Thus, the purpose of this study was 

to identify perceived barriers and enablers to acting on self-management goals among people 

living with HIV in Canada. 

1. METHODS 

1.1. Design 

This was a cross-sectional survey study with thematic analysis of responses. 

1.2. Participants and Recruitment 

Data used for this study came from a randomized controlled trial on goal setting in HIV 

(Clinicaltirals.gov NCT04175795). The protocol for this trial has been published previously.22 

Briefly, the sample comprised of HIV positive adults, 35 years and above, living with HIV for at 

least one year who had access to the internet. People with dementia, co-morbidity affecting 

cognition, substance abuse, or life- threatening illnesses were excluded. Ethical approval was 

received from McGill University Health Centre Research Ethics Board (ABHN_goals 2020-

5728).  

Recruitment was from HIV sites in three provinces of Quebec, Toronto, and Vancouver. 

Participants were given a unique access code, and the link to access the goal setting survey 

platform either in French or English. For the main trial, the intervention group received a 
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personalized health outcome profile (as a feedback tool)23 with instructions on goal setting and 

tips to improve brain health. The control group received only goal setting instructions and the 

tips. At the end of the trial participants in control group received their personalized health 

outcome profile as well.   

1.3. Data collection 

Data collection was through a survey platform (LimeSurvey hosted on a McGill server), 

accessible after electronically signing the consent form. Participants were asked to think of their 

goals as top 3 to 5 actions they would like to take to improve their health and write them in the 

format of free text in the assigned boxes. For each defined goal, participants were also asked 

about their self-regulatory plans i.e., barriers and potential solutions: “what are the things that 

make it difficult for you to meet your goal?” and “what is your plan for overcoming these 

difficulties”. Participants had to provide their answers in free text form.  

1.4.Data Analysis 

For assessing goal areas, a thematic analysis followed by a deductive theory-based analysis using 

the International Classification of Function, Disability, and Health (ICF) Framework24 was 

carried out. The ICF is a multipurpose classification system that provides a universal language 

across different disciplines describing health and health-related domains. The ICF provides a 

coding scheme across various health and functional states by across biopsychosocial and 

environmental domains.25 The analysis was conducted in the following steps: 

- Familiarization with the data by reading the goals and generation of initial themes. In this 

step either words from participants’ quotes were borrowed or a general umbrella term was 

assigned. 
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- Emergent themes were then mapped to ICF domains. In this step the raw data was revisited 

in parallel to make sure the context had not been overlooked.  

To identify barriers and enablers, a deductive theory-based analysis was done using two 

associated frameworks of COM-B and Theoretical Domains Framework (TDF).20,21 For barriers 

and enablers, the analysis conducted in the following steps: 

- Familiarization with the data by reading survey responses to questions related to barriers and 

plans.  

- Mapping each defined barrier or plan first to the COM-B components.  

- Further detailed diagnostic analysis of barriers and enablers by mapping the data within each 

COM-B component to the TDF domains.  

Data analysis was reviewed by a co-investigator (NEM) upon which some necessary revisions 

were made. 

2. RESULTS 

Table 1 sumarizes characterisitcs of the cohort. A total of 110 participants completed the survey 

and defined 421 goals in free text format. Of these 421 goals, 26 did not have a defined barrier 

and 89 did not have a plan for overcoming the percieved barriers. Hence, a total of 395 responses 

for percieved barriers and 332 for percieved enablers remained for analysis.  

Table 2 listes, in order of prevalence, the 10 most common goal areas. Mapping goal text threads 

to the ICF yeiled 47 ICF areas, including 28 level three and 19 level four codes. The most 

commonly nominated goal area was looking after one’s self (108 goals) followed by managing 

diet and fittness (58 goals). Nonetheless, only 27.4% and 14.7% of the goals were focused on 
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these two areas. Supplementary Table 1 shows goal areas mapped to the ICF, frequency of the 

goals for those areas, as well as examples of the goals.  

2.1. Barriers 

Table 3 provides a detailed view of the perceived barriers defined by participants. Perceived 

barriers rooted almost equally in all three components of capability (35.7%), opportunity 

(34.4%), and motivation (30.8%).   

2.1.1. Psychological Capability 

Most common psychological barriers were those related to regulation of behaviour specifically 

difficulty breaking routines and habits such as dietary habits or dependency on coffee, alcohol, 

and cigarette:  

“I crave towards eating sweet carbohydrates like cakes at expense of healthy food” ID 

50002-2 

“Difficulty in switching TV off when had enough. Lots of TV is not good for back injury 

(too much time spent in sitting down position and static” ID 10094-5 

Other barriers within this domain were lack of knowledge (to be qualified for a job for example) 

and skills (such as social skills). Participants also mentioned lack of information on how to plan 

for their goals.  

“gaining local education and experience – to make me qualify for employment that will 

boost my self-esteem” ID 50002-4 

“Socially awkward, shy not going out too much…” ID 10227-3 

2.1.2. Physical Capability 

Fatigue, pain, and other health issues were described by participants as obstacles in achieving 

their goals:  
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“Douleurs encore présentes et problème du pancréas pas encore réglé” - (pain still 

present and pancreas problem has not been fixed yet) – ID 10102-4 

“The pain is tough to battle and overcome, as by experience I know it will increase pain 

before it decreases it, and I have been less committed to the gym of late” ID 50054-1 

2.1.3. Physical Opportunity 

Lack of time was the most frequent barriers perceived by participants forming 55.3% of the 

barriers in this domain. Time constrain were mentioned due to job schedules, distance, taking 

care of others (partners or parents), or problem with time management.  

“Working full time at a desk job that requires me to do work on a computer” ID 50154-2 

“My work schedule can make this goal a little difficult since I work alternating dayshifts 

and nightshifts, so the consistency isn't there” ID 50121-3  

“…je suis présentement […ailleurs] en train de m’occuper de mon conjoint qui est 

paraplégique. Je m’occupe un peu de tout. Surtout le jardinage qui prend beaucoup de 

temps… je ne dispose pas de beaucoup de temps pour m’occuper de mes besoins” - (I am 

currently [away from home] taking care of my partner who is paraplegic. I do a bit of 

everything. Especially the gardening which takes a long time ... I don't have a lot of time 

to take care of my needs) – ID 20208-1 

Second on this list was financial limitations due to unemployment, low income, or debt.  

“I have been out of the workforce for several years now and away from my field. I may 

need recertification which will cost a few thousand dollars” ID 50092-2 

Other perceived physical barriers to goal achievement were weather and COVID-19, as well as 

lack of or loss of resources. For example, not having a Partner, companion, or friend, loss of 

contacts, or closure of a training centre within the neighborhood.  

“la fermeture de mon centre d'entraînement, la manque de routine le manque 

d'encadrement” – (the closure of my training center, lack of routine and supervision) – 

ID 20190-2 
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2.1.4. Social Opportunity 

Reported barriers in this domain comprised only small portion of the barriers. Some participants 

mentioned work and eating habits of their partner or lack of support from their partner is what is 

prohibiting them from taking actions towards their goals: 

“Conjoint qui est une personne solitaire et ne ressent pas le besoin de fréquenter 

beaucoup de personnes; il n'a pas d'intérêt à s'invertir dans plusieurs relations 

personnelles. Les connaissances en couple ont de la difficulté à accepter le fait que je 

sois seul lorsqu'ils nous invitent; ils n'acceptent pas que l'autre ne soit pas présent.” – 

(Spouse who is a solitary person and does not feel the need to hang out with a lot of 

people; he has no interest in getting involved in several personal relationships. The 

acquaintances couple have difficulty accepting the fact that I am alone when they invite 

us; they do not accept that the other person is not present) ID 10146-3 

Other unmet social opportunities were problems with families, friends, or neighbours: 

“Having friends visit from out of town. I tend to have people staying with my in the 

summer months. Going out for lunch or dinner too often” ID 30076-4 

2.1.5. Reflective Motivation 

Most participants reported of their lack of motivation, procrastination, and laziness. Most text 

threats reflecting these themes were short. Some participants, however, added they do not see 

any obstacle expect “themselves” with no willingness and drive to plan and act on their goals: 

“The motivation to get in the kitchen to cook for one person (me)” ID 30071-2 

“Motivation. Often I just want to keep my free time for myself” ID 50039-3 

2.1.6. Automated Motivation 

Participants shared various emotions which they perceived as a barrier holding them back to 

move towards their goals with stress and anxiety being on top the list, among the others. Text 
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threats showed anxiety was mainly rooted in losing jobs, break ups at work or with the partner, 

and overthinking. Depression, loneliness, problem with self-acceptance, fear of others’ 

judgement or the consequences, and insecurity were other states of emotions reported by 

participants: 

“Like most people, I take what others say to heart and I am also very negative on my 

views on what people think and see of me” ID 50066-4 

“Overthinking & anxiety even when I'm actually well” ID 10154-1 

2.2. Enablers 

Table 4 provides a detailed view of the perceived enablers defined by participants. Contrary to 

the barriers, perceived enablers were mainly defined to improve the capability domain (51.8%). 

Proportion of perceived enablers for the opportunity domain was 30.7%, and 17.5% for the 

motivation domain.   

2.2.1. Psychological Capability 

Wide range of psychological enablers were nominated by participants. Working on establishing a 

better habit in different aspects of health such as sleeping, eating, mental and physical exercise 

was the most common reported enabler. Enablers mentioned in this section were mostly potential 

solutions in response to the barrier “difficulty breaking habits” aimed at managing or changing 

the behaviour. For example, assigning a block of time for TV or internet and having a regular 

bedtime or setting rules such as no cellphone or tablet in bed or bedroom.  

“Switching off TV same time as partner leaves TV for bed. Trying to consciously choose 

in advance the best programs to watch and how much per evening -- and not more than 

that” ID 10094-5 
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“All my pills are now grouped in a canister on my side table and this is helping since I 

just removed the bottles from kitchen and bathroom to store in one location. I want to 

make my pill routine more scheduled just before bed” ID 50122-4 

Other perceived enablers included seeking information (specific to the set goal such as targeted 

physical activity, job, or food), learning self-management, social, and organizational skills, and 

self-monitoring strategies:  

“I will learn strategies and gain tools through the course that will help me to focus my 

hearing on things other than the ringing” ID  50045-2 who was dealing with tinnitus 

“To set my watch to remind me to get up and move each hour and to get away from the 

computer screen” ID 50154-2 

2.2.2. Physical Capability 

Increasing physical activity and knowing ones’ capabilities and limits were the two themes 

raised from participants’ texts. Physical activity of different intensity was mentioned. Some 

participants were taking an exercise program and reported on continuation of that and others 

mentioned examples such as walking and biking, or meditation and yoga:  

“Well, I started meditating again the other day at the park and I plan to meditate when I 

finish this survey!” ID 30108-3 

“Walk at least 2 km a day or ride my bike 5 km a day” ID 50143-1 

Although physical activity in any form of activity and body movement formed the majority of 

the perceived enablers in this section, some participants mentioned paying attention to their 

limits and knowing their capabilities might be what they need. For example, decreasing work 

hours and stopping physical activity before getting tired: 

“Plus, d'organisation dans mes activités, savoir m’arrêter quand il est temps, prendre le 

temps de faire une auto-évaluation le soir avant de dormir.” – (more organization in my 
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activities, knowing when to stop when it is time, taking the time to do a self-assessment 

at night before going to sleep) ID 10163-3 

The interesting point noted among the text threats in this domain was examples of activities that 

could be done or added as part of work. For instance, some mentioned commuting by foot or 

bike, gardening, or even household chores could be a plan to overcome their perceived barrier:    

“Ne pas attendre le transport en commun immobile mais plutôt marcher vers ma 

direction finale” – (do not wait for the public transport but rather walk towards my final 

destination) ID 10064-5 

2.2.3. Physical Opportunity 

The top three emergent themes as perceived enablers were time management, financial plans, 

and seeking treatment. As for time management, some participants mentioned marking their 

activities on their calendar or assigning a day per week to their goal: 

“Me donner 1 journée par semaine pour moi” – (give myself one day per week for me) – 

ID 10175-4 

“Book the day and keep it consistent” ID 50163-2 

Strategies for having a financial plan included increasing work hours, negotiating salary, taking a 

loan, and checking out the available employees’ health benefits. Changing jobs or applying for a 

job were also mentioned by a few of participants: 

“I'm going to push my work to provide as much funding as possible” ID 50045-3 

“I plan on taking a lower position where I can at least have a job. An entry level position 

in a Home Depot or Hotel (where I have some experience as well) will assist with resume 

and confidence” ID 50092-2 

Seeking treatment entailed making medical appointments and talking to a professional:  
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“En parler avec un professionnel. Je veux m'informer des programmes sur la santé 

mentale” – (talk to a professional, I want to learn more about mental health programs) ID 

10027-4 

“Premièrement, voir un médecin pour passer des tests” – (first, see a doctor for tests) ID 

20240-2 

Other perceived physical opportunities were better use of some available resources such as gyms 

and workout spaces at work and finding a partner or a companion:  

“Get up and go to the gym. Find a gym partner to help motivate me to go” ID 50164-1 

“Utiliser le gymnase lorsque je suis sur le bateau au travail alors que j’ai du temps 

libre” – (use the gym when I am on the boat at work when I have free time) ID 10138-2 

2.2.4. Social Opportunity 

Three main themes raised in this section: socialization plans, registration for school, a course, 

workshop, etc., and involving family and friends in the plans. Many creative examples were 

mentioned as part of the socialization plan: making a list of contacts, reading in a library, trying a 

new recipe and inviting friends over, or considering a volunteer work:  

“I plan on reading my books at home on days that I am working, and on days that I am 

off, I can spend time at the library. I can only go to book club if I happen to not be 

working the day that the club meets once a month.” ID 50121-3  

Other perceived enabler mentioned by a few number of participants was to inform their families 

and friends about their goals and make it as a challenge and asking a friend or partner’s 

accompany:   

“work with family members to ensure I stick to the plan , to stop purchases of the high 

carbohydrates” ID 50002-2 

“Je discute avec mes amis de mon objectif de réduire l’alcool. Je fais en ce moment un 

défi sans alcool depuis une semaine pour une période de 40 jours. Objectif avant d’aller 
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en vacances” – (I talk to my friends about my goal to cut down on alcohol. It has been a 

week I am doing a non-alcoholic challenge for a period of 40 days. [my] goal before 

going on vacation) ID 10156-5 

2.2.5. Reflective Motivation 

Self-motivation was the most frequent common reported enabler. Most participants were not 

clear about the “how” or “what” of self-motivation. Some, however, provided examples such as 

putting a deadline or engaging their partner in their planned activity as ways of motivating 

themselves: 

“Make my boyfriend taste my new recipes” ID 30071-2 

“Just do it. Include a "chore" in each walk” ID 30063-2  

Optimism in forms of pray or hope, intention to act on the goal, beliefs about the consequences 

by reminding themselves about the health benefits of performing their goals (i.e., outcome 

expectancy), and belief about the capabilities by working on self-acceptance were other 

perceived enablers that could potentially help participants to move towards their set goals: 

“Me dire que c'est bon pour la santé autant physique que mentale” – (tell myself it is 

good for both physical and mental health) ID 20130-1 

“More discipline when it comes to mindless television. I currently do the New York Times 

mini crossword daily; but find the Globe crossword frustrating. As with much of the 

above, it really is a matter of self-motivation, and reminding myself that if I do in fact 

wish to remain healthy, there are things to do” ID 50137-4 

2.2.6. Automated Motivation 

A very small proportion of perceived enablers were focused on automated motivation. Working 

on emotions or managing emotions was perceived as one enabler. Text threats of participants 

contained strategies such as practicing detachment, let go of the past, and coping: 
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“Laisser les autres et accepter que les autres puissent faire les choses à leurs façons et 

en venir à un résultat similaire... sans être à ma façon” – (leave others and accept that 

others can do things their way and come to a similar result… without doing it my way) 

ID 10116-4 

“Ne plus reculer Oublier le passé sombre” – (do not go back, forget the dark past) ID 

10060-5 

3. DISCUSSION  

This study described perceived barriers and enablers to self-management goals defined by people 

living with HIV. Participants’ goals were mainly focused on self-care and managing diet and 

fitness and to a lesser extent covered cognition, sleep, mobility, emotions, and social life. Some 

goal areas defined in this study were common with areas of life impact defined in the complete 

HIV cohort as well as other populations such as Multiple Sclerosis, Stroke, and Cancer; 

particularly for goals related to work, social life, and emotions.26 This commonality could be due 

to the chronic yet sometimes unpredictable nature of challenges shared in these chronic 

conditions.27 Literature on episodic disabilities in the context of employment have highlighted 

the ongoing challenges of individuals concerned with finding and retaining jobs mainly due to 

their intermittent work capacity.28 Unpublished data of a Canadian survey in 2012 on more that 

600,000 people with episodic disability and work disability showed key disability areas were 

related to mental health, pain, mobility, and flexibility.28  

Defined barriers in this study were both intrinsic and extrinsic and reflected gaps in participants’ 

capability, opportunity, and motivation. The main barriers interfering  with  taking action on self-

management goals concerned psychological capability (difficulty breaking routines and habits, 

not knowing how to plan, and lack of information/skills), physical opportunity (lack of time, 

financial limitations, and lack of resources), and lack of motivation. These findings are in line 
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with previous research on self-management behaviours in HIV. Synthesis of studies on physical 

activity in people living with HIV showed that lower motivation, depression, and individuals’ 

physiological capability (e.g., age, cardiorespiratory fitness) were factors relevant to lower 

engagement in physical activity 29. Lack of time, knowledge of benefits, and limited physical and 

financial accessibilities were of other barriers to physical activity identified in qualitative studies 

with HIV+ men and women.30,31  

An important finding of this study was that nearly half of the perceived enablers related to 

improving psychological capability. Emergent themes answered the important questions about 

“what” participants thought they need as means to “act” on their defined goals (i.e., knowledge, 

skills) and “how” they could do it (i.e., self-monitoring, reminders). Participants also identified 

enablers that could facilitate the perceived time and financial constraints (physical opportunity). 

These opportunities were mostly the ones deemed available to participants (e.g., using gym at 

work, increase working hours, employees’ benefit). Awareness of the available opportunities 

does not necessarily translate to use which could be affected by  other overriding factors (e.g., 

stress, fear of disapproval). Enablers relevant to motivation domain formed less than 20% of the 

total perceived enablers. This finding is supported by  research using the behaviour change 

model.20 In our study, the majority of perceived enablers were framed towards improving 

capability and providing opportunity. Having the necessary capability to act on health behaviour 

goals and being frequently exposed to opportunities where the act could be performed and 

repeated would lead to habit-forming processes. When a behaviour change into a habit, its 

persistency over time as a healthy behaviour is more likely guaranteed.32 Essentially, it is 

difficult to get “motivated” to do something beyond one’s capabilities and with restricted 

opportunities. 
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In this study participants’ perceived barriers and enablers were according to their own defined 

self-management goals. This gave participants full autonomy to set goals on their own terms 

considering their circumstances and acceptable trade-offs.33 Previous studies identified 

conflicting priorities between patients and care providers as a common reason for patients’ 

passivity in collaborative goal setting exercises.34-36 Nomination of goal areas and identification 

of barriers and enablers by people who are living a health condition have clinical relevance as it 

could set the stage to re-evaluate how representative the current HIV care is for addressing these 

issues. Participants in this study did represent some understanding of self-management by setting 

goals and identifying strategies. Yet, lack of detail in articulated goals as well as plans underpins 

the importance of self-management education.  

People living with HIV use various sources of information for self-management strategies. 

Healthcare professionals, social support and media\ are the three most widely used sources for 

self-management advice.37-39 The question is what could be done to improve chances of living a 

healthy lifestyle for HIV+ population? The current recommended healthcare visit for people 

living with HIV is every 3 to 6 months.40,41 The frequency of these visits provides an opportunity 

for healthcare providers to probe more about person’s challenges, monitor their HRQoL, and 

provide brief opportunistic advice relevant to person-reported concern. This process does not 

need to be time-consuming. Individualized approaches such as use of Patient generated Index 

(PGI) has been shown as one efficient tool that can provide insight into patients’ view of their 

health26 and help to open an effective health dialogue.  

This study is not exempt from limitations. Participants were HIV+ older adults in Canada and the 

goals and related barriers and enablers are exclusive to this  context. Also, participants in this 

study were mainly men, living with HIV for more than 20 years, and in stable HIV status (CD4 
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>500 cells/µL). Further research would be useful to explore goals and behavioural influences of 

women, younger adults and those newly diagnosed with HIV.  

4. CONCLUSION 

Improving HRQoL of people living with HIV is now an ultimate goal of HIV care and has also 

been proposed as the “fourth 90” target.3 The conundrum of HRQoL in HIV population does not 

have an easy answer. Self-management is an empowering process, but more importantly it is a 

practiced skill and does not happen in isolation. It needs a collaborative partnership with 

healthcare providers and community organizations.42 The routine appraisal of  HRQoL, whether 

using a single question such as self-rated health status or the PGI, during each encounter  could 

be a starting point to tackle the roots of poor HRQoL. 
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Figure 1 The COM-B model of behaviour. Michie S, Atkins L, West R. The behaviour change wheel: A guide to designing 
interventions. 2014. The third-tier links constructs of Theoretical Domain Framework to components of COM-B model.  
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Table 1 Characteristics of the cohort 

 No. (%) 
Number 110 
Age (mean ± SD) 59.1 ± 7.7 
Women 12 (10.9) 
Men 50 (89.1) 
Education  
< College 29 (26.4) 
College 36 (32.7) 
Undergraduate 23 (21.0) 
Graduate 21 (10.1) 
Years of living with HIV (mean ± SD) 22.1 ± 7.6 
CD4 (mean ± SD) 613 ± 244 
Nadir CD4 (mean ± SD) 200 ± 141.2 
Comorbidity  
0 31 (28.2) 
1 31 (28.2) 
2 20 (18.2) 
>2 28 (25.4) 
Living status  
Alone 52 (47.3) 
Working status  
Working > 15 h/w 45 (40.9) 
Cognitive status  
Excellent 46 (41.8) 
Good 30 (27.3) 
Fair 34 (30.9) 

SD: Standard Deviation 
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Table 2 Main goal areas mapped to the ICF 

Rank Goal area Number of goals % 

1 Looking after one's health 108 28.0 

2 Managing diet and fitness 58 15.0 

3 Cognition (higher level of cognition, memory) 29 7.5 

4 Sleep  24 6.2 

5 Mobility (moving around, walking, climbing up 
the stairs) 23 5.9 

6 Socializing 21 5.4 

7 Handling stress  20 5.2 

8 Regulation of emotions 13 3.4 

9 Recreation and leisure  10 2.6 

10 Family relationship 8 2.3 

Total  314 81.5 
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Table 3 Self-reported barriers to goal achievement mapped to COM-B categories 

Capability % Themes 

Psychological 21.5 

§ Difficulty breaking routines and habits, for example: 
- Going to bed late or distraction mostly due to spending time on TV or 

social media  
- Craving sweets or junk foods, overeating  
- Dependency on coffee, alcohol, and cigarette  

§ Lack of information  
§ Don’t know how to plan 
§ Being cognitively overload with work, Problem with concentration and 

lack of focus  

Physical 13.3 

§ Fatigue  
§ Pain  
§ Other health issues (e.g., chronic insomnia, age and energy level, 

restricted mobility)  
Opportunity   

Social 3.3 
§ Past traumatic experience at workplace (e.g., sextual harassment and 

bullying) 
§ Work and eating habit of the partner  

Physical 31.1 

§ Time (due to job situation and being occupied at work, distance, taking 
care of others)  

§ Financial limitation 
§ Weather  
§ COVID-19 pandemic  
§ Lack of resources (e.g., not having a partner, companion, or friend)  

Motivation   

Reflective 16.7 

§ Lack of motivation  
§ Also mentioned as: 

- Procrastination 
- Laziness  

Automatic 14.1 

§ Emotions such as: 
- Fear (of being judged or of the consequence)  
- Stress/anxiety (due to e.g., break-ups, or at work)  
- Depression  

§ Antisocial (misanthropy)  
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Table 4 Self-reported enablers to overcome goal difficulties mapped to COM-B categories 

Capability % Themes 

Psychological 41.0 

§ Work on establishing better habits, for example: 
- Set limited block of time for TV 
- Have a regular bedtime, enough hours of sleep, wake up earlier 
- Better eating and drinking habit (cook food at home, eat earlier, fresh 

ingredient, frozen bottles of water for summer walks, stop eating 3 hrs. before 
bed, water rather than alcohol at supper, find alternative food choices, take 
fruits to work)  

- Mental health & cognitive exercise (e.g., read books, travel, learn a new 
language, relaxation techniques, breathing exercise)  

§ Seek information (related to activities, food, job, etc.)  
§ Learn skills (e.g., practice assertiveness, self-prioritization, perseverance)  
§ Developing social skills (e.g., one social activity/month, avoid overthinking) 
§ Organization (e.g., decluttering living space, keep pills near bed, clean the 

CPAP machine every morning, set 30 min on my days off work, save money)  
§ Self-monitoring strategies (e.g., set timer or alarms, make timetable of 

activities)  

Physical 10.8 

§ Know my capabilities and limit 
§ Increase physical activity (e.g., continuation of an exercise program, 

gardening, walking, exercise at home, walk after supper, yoga)  
 

Opportunity   

Social 10.5 

§ Socialization plans (cook new recipes and invite friends over, volunteer work, 
join a club or community programs, visit family  

§ Register for a school, course, gym, etc.  
§ Avoid people or situations causing stress  
§ Ask a friend or partner for accompany  

Physical 20.2 

§ Time management  
§ Financial plans (e.g., increase work hours, negotiate salary, employee’s 

benefit for mental health, change job, apply for job  
§ Seek treatment (MD appointment, talk to a professional)  
§ Purchase necessary materials (e.g., shoes, books, bike, etc.)  
§ Retirement plan, leave of absence  
§ Change place of living  
§ Use gym at work  
§ Find a partner, friend, company/ do without partner   

Motivation   

Reflective 15.4 

§ self-motivation (e.g., engaging partner in cooking, put a deadline)  
§ Optimism (e.g., pray, hope)  
§ Intention  
§ Beliefs about the consequences (e.g., placing a nicotine patch)  
§ Belief about the capabilities (e.g., self-acceptance)  

Automatic 2.1 
§ Reinforcement (e.g., feeling happiness by paying off the debt, fitting in old 

cloths) 
§ Work on emotions (e.g., practice detachment, let go of past)  
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Supplementary Table 1 Goal areas mapped to the ICF, frequencies, and illustrative quotes for each ICF code 

Participants reported goal areas mapped to the ICF No. (%) Example quote 

Temperament and personality, 
Energy and drive b1265 optimism 4 1.04 Widower for a bit more than 1 year & hard to move 

on sometimes but must. Be happy go lucky. 
 

b126 temperament and personality 3 0.78 I want to improve my overall mood. To be a 
calmer, friendlier and more engaging person 

 
b1266 confidence 7 1.81 Avoir plus confiance en moi. 

 

b1301 motivation 1 0.26 Turn errands/chores into pleasure 

 
b1303 craving substances (that can 
be abused) 1 0.26 

I will conquer my substance use problem by this 
summer through continuing to get professional care 
and taking anti-craving mess and, most important, 
by ending friendships and sexual relationships with 
substance users.  

b134 sleep function 24 6.22 Sleep 7 hours a night on a regular basis. 
 

b140 attention functions 2 0.52 Me concentrer dans mes projets. 
 

b144 memory function 9 2.33 

I will improve my mental health throughout this 
time of self-isolation. I have a habit of watching tv 
and movies when I am at home and I can feel my 
memory is not as sharp as it used to be. Alzheimer's 
and Dementia also run in my family, so I want to 
strengthen my brain health. I will read one book per 
week from now until July and if I find an online 
course, I will sign up for it. 

 
b1521 regulation of emotions 13 3.37 Faire la paix avec le décès de ma mère 

 

b164 higher-level cognitive 
function 20 5.18 

I want to challenge my mind and keep it sharp. 
Although I do a lot of reading at home, my plan 
would be to join the local book club (once a 
month), do crossword puzzles (buy a book of 



 210 
 

crossword puzzles to complete one daily, and spend 
more time at the library. 

 
b1642 time management 1 0.26 Manage my time better. 

Sensory function & pain 

b2400 tinnitus 1 0.26 

My tinnitus as result of a workplace injury is off the 
charts. I will enroll in the Tinnitus Retraining 
Therapy course offered by the past President of the 
Canadian Hearing Society within the next month 
(pending financial capabilities as it's not covered by 
OHIP), in an effort to reduce the level of tinnitus 
and learn how to focus on other things. I want to do 
this to reduce frustration, reduce my constant 
fatigue due to waking up several times each night 
as a result of the ringing, and to get back to work 
full-time at full capacity. I will do this by 
committing to the course therapies on a daily basis.  

b2800 generalized pain 8 2.07 

I want to lose 20 lbs. in the next 20 weeks. I want to 
do this so the pain in my lower back become less 
severe and I can breathe and sleep better. I will do 
this by doing cardio at the gym 4 times a week for 
30-40 minutes. 

Respiration function 
b440 respiration function 1 0.26 Mieux respirer.  

 
b455 Exercise tolerance function 
(climbing stairs) 1 0.26 

I will be improving my endurance within 3 months 
from today. I want to do this so that I am able to 
climb the stairs in my home without being so 
winded. I will do this by doing moderate endurance 
training exercises at the gym 2 times per week. 

Movement function 
b770 gait pattern function 1 0.26 

J’améliorerai ma mobilité d’ici 2 mois suite à une 
intervention chirurgicale - remplacement du genou 
droit. 

Learning 
d1551 acquiring complex skills 2 0.52 Learn to be proficient at a new skill like 

"Sketchup". 
General tasks and demands 

d2401 handling stress 20 5.18 Gérer le stress en faisant des respirations profondes 
3 fois par jour. 

Walking & moving 
d450 walking 7 1.81 

Santé physique. Toujours par le programme de 
cardiologie préventive (CHUM), on me propose de 
marcher de 20 à 30 minutes au moins cinq (5) fois 
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par semaine. Objectif; au fois 5 fois, par semaine, je 
sors pour une marche de 30 minutes. 

 

d455 moving around 15 3.89 Faire du vélo 3 heures par semaine. 
 

d4554 swimming 1 0.26 Recommencer la natation. 

Self-care 

d520 caring of the body part 2 0.52 

Deal with my problems with my skin in the next 3 
months. As I have had cancer and my family is 
prone to skin cancer. I want to have this checked 
out by a dermatologist, so I know where I stand 
with this issue. Because of the Covid-19 pandemic I 
have had to cancel an appointment but hope to 
make new one in a couple of months.  

d540 dressing 1 0.26 Pouvoir porter mes vêtements 

 

d570 looking after one's health 108 27.98 

I would like to work towards become as active as I 
was in the past years. With a new job and 
commitments that I have made to it, I often find it 
difficult to be active after a very long day. I would 
like to create a daily routine that works for my busy 
lifestyle.  

d5701 managing diet and fitness 58 15.03 I will lose 35lb by June of this year through 
increased exercise and better diet. 

 
d599 self-care unspecified 2 0.52 Good health 

Domestic life 

d610 acquiring a place to live 2 0.52 

I presently reside in a government subsidized 
apartment in a building which is not very well 
maintained, and because of bad air quality, it is 
very harmful to my health, i would like to 
eventually move to a much to a building with a 
cleaner and healthier environment. 

 
d630 preparing meals 1 0.26 Cook more food myself, not just leave it to my 

partner to do.  

d6402 cleaning living area 3 0.78 
Je veux faire du ménage de mes garde-robes afin de 
me défaire des choses qui encombrent ma demeure. 
Je vais me demander si c’est encore utile, pratique 
ou être donner à d’autres qui en auraient besoin ou 
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utile à eux. Je vais faire cela un peu tous les jours 
afin que ce projet soit terminé pour la fin du mois 
avril 2020. 

 
d650 caring for household 2 0.52 I would like to do renovations in my apartment in 

the next 6 months.  

d660 assisting others 1 0.26 Caring for my childreni 

Interpersonal interactions and 
relationships d7200 forming relationships 2 0.52 My goal is to make new friends. 

 

d7201 terminating relationship 1 0.26 

I want to ensure I have a completed divorce from 
my past partner in the next two months, so I can 
then have more options about who & how I choose 
to share my life. I have already sourced that my ex 
has passed away so I will be following up with 
family for a certificate of death to ensure closure.  

d760 family relationship 9 2.33 

To visit family and friends and family and friends 
who all live in Ontario more often. I'm not very 
close to a good number of family members, but I do 
miss the ones with whom I’m closer to and i am 
afraid of aging and being alone. 

 
d770 intimate relationships 3 0.78 Trouver éventuellement un partenaire sexuel 

compatible pour combler mes besoins dans ce sens.  

d820 school education 1 0.26 Retourner à des études 

Major life areas 
d840 work preparation 1 0.26 

To improve myself and qualify for market 
employment so as to get out of the ODSPii by the 
next 2 years 

 
d8450 seeking employment 2 0.52 

I will find a job and make money, in the next 6 
months so I can feel more productive and be able to 
pay off my debts and go on vacations.  

d8500 self-employment 1 0.26 Mettre en pratique l'ensemble de mes expériences 
acquises pour m'auto gérer sans pression. 

 
d859 work & employment 1 0.26 

Organiser et terminer à temps toutes les tâches 
administratives concernant ma vie professionnelle 
et personnelle (impôts, comptes, appel 
téléphonique, administration du condo, 
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véhicule...etc.…etc.…) avant un départ pour 6 
mois. 

 

d860 basic economic transactions 2 0.52 
Take better care of my financial affairs to get rid of 
a lot of stress to develop a budget which I have 
never done before, be more responsible in spending 
frivolously and to try and save more. 

 
d870 economic self-sufficiency 2 0.52 I would like to work on financial planning. 

 

d879 economic life 6 1.55 
My goal would be to become completely 
independent with regards to my living situation. 
Have a good paying job where I can afford to live 
on my own and save money. 

Community, social, & civic life 
d910 community life 1 0.26 

To expand my social welfare by at least engaging in 
a social group once a month for the next 12 months 
by attending biweekly meetings.  

d920 recreation and leisure 10 2.59 Devote more time to reading for pleasure. 
 

d9205 socializing 21 5.44 

I want to entertain friends at home at least six times 
in the next year. I want to do this so that I can 
maintain friendships and offer something back for 
people who invite me over often. I will do this by 
setting up a calendar of likely dates, sending 
invitations out early, and maintaining a file of menu 
possibilities.  

d9301 spirituality 1 0.26 Spiritual connection with My God and savior Jesus 
His son 

Total 
 

386 100  

 
 

i This code was chosen as the enabler mentioned for this goal was to take a leave of absence to have more time to take care of the children. 
ii ODSP: Ontario Disability Support Program 
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Chapter 12: Discussion 

The overall purpose of this thesis was to contribute pragmatic evidence towards goal setting 

capability of people living with HIV. The steps taken towards this global objective were 

presented in five manuscripts. This thesis used the example of HIV as one complex chronic 

condition to shed light on the continuing cross-cutting needs of these populations. This chapter 

presents a global discussion by addressing challenges faced and lessons learned through the 

different steps of this work.  

Umbrella Review 

The first manuscript in this thesis presented an umbrella review of goal setting interventions in 

the context of chronic conditions. The umbrella review allowed for a structured synthesis of the 

evidence given the extant literature on goal setting. Seven systematic reviews contributed data: 

three of high quality, three of moderate quality, and one low quality based on AMSTAR2 quality 

appraisal tool. Effects were inconsistent across reviews but, when there were effects, they were 

all small (see Manuscript 1, p. 56).  

The small effect of goal setting was viewed as an expected outcome given goal setting is almost 

never the only applied component of self-management interventions for  chronic conditions.  

The process of conducting the umbrella review and providing a meaningful interpretation of 

diverse findings in the well accepted context of goal setting was an excellent learning 

experience. The insight gained spotlighted the concept of ‘clinical heterogeneity’.98 While 

interventions targeted the same outcomes and were similar enough to be grouped in a review, 

they had some differences evident in diverse approaches to goal setting as well as active goal 
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setting components. Added to this, is the differences inherent in chronic conditions – also varies 

from one case to the other – which may further contribute to the clinical heterogeneity.  

Umbrella reviews are to identify the outcome of practice in its broadest context and help with 

making implementation recommendations. The expected small effect of goal setting on outcomes 

critical to improvement of health and longevity suggests incorporation of goal setting is justified 

as an integral part of self-management interventions. The review also uncovered a lack of 

systematic reporting on the different stages of goal setting so that the extent of goal exchange 

and patients’ involvement in the process remains unclear. This called into a question patients’ 

capabilities to set their own self-management goals in real life – an important process needed for 

the work of managing health in every day.  

Goals are known to drive the behaviour performance so long as the person has gone through the 

“pre-decision” stage where a balance has been achieved between goal desirability and 

feasibility.97 As stated in the mindful theory of action phases, individuals’ desires or needs stem 

from the discrepancies they find between their current state and their ideal state (i.e., health 

reference point) which in turn lead to a choice – prioritization of the needs and choosing amongst 

them (pre-decision phase). This choice then needs to be turned into a goal (pre-action phase).97 

People living with a chronic condition need to ponder on the many overlapping demands caused 

by their situations which often becomes overwhelming and might lead to loss of focus or 

overlooking of the health needs. Management of chronic conditions is not just about the 

adherence to the medication regimen (the case of HIV as an example), but it is also about the 

lifestyle choices that affect person’s condition. Adoption of self-management practice in daily 

life needs an improved understanding of modifiable health indicators by people living with 

chronic conditions so that they would identify areas that they could improve or maintain.  
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Dashboard  

The development of the “My Personal Brain Health Dashboard” presented in manuscript II was 

an effort to call attention to the modifiable indicators of health-related quality of life. The fifteen 

evidence-based items listed on the Dashboard were chosen for their relevance to the health 

consequences of HIV99 but are all applicable across chronic conditions. The structure of the 

+BHN cohort (some 856 HIV+ individuals followed longitudinally over a 4-year period (with 

on-going follow-up) with information collected across domains of a biopsychosocial model of 

HRQL100 posed an opportunity to i) communicate the results back to participants and ii) foster 

self-reflection in HIV individuals. Offering feedback to participants on their study results is 

receiving a great attention from research partners and participants, though still remains as a 

debatable area.101 Research data, however, is a heavy lifting for lay people if not appropriately 

translated into meaningful information about them. The Dashboard was developed as a 

visualization in order to increase awareness and help people gain personal insight by comparing 

and contrasting their data from different time frames. 

Pilot testing for assessing the usability of the Dashboard provided a context to observe 

participants while interacting with their own data, probe reactions. The aim was to identify 

features of interest and those that were disliked, willingness to share data, and other context 

information or changes they wanted to have on the layout. The important feature of the 

Dashboard was its fast readability due to color coding the results to reflect how far or close they 

are compared to the optimal level.  

Text Mining 

Through the goal setting exercise as part of the pilot study, the prerequisite steps for text mining 

procedure, explained in manuscript III and IV, were tested. As presented in manuscript I, data on 
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goal formulation is limited to goal setting approach – prescribed, self-driven, or collaborative – 

and goal documentation using the common SMART approach or goal setting tools such as GAS 

or COPM. Thereby, specificity of the goal has been always measured and corrected by the 

clinicians or researchers. At population level, where people need to set goals based on their own 

calculation and decision, a pragmatic approach suitable for an uncontrolled setting is required. 

Considering the nature of goal data (text data), text mining algorithms deemed as a suitable 

alternative replacing human resources. Through this process, meaningful information from 

unstructured goal data was extracted to be classified in different clusters. To train the program  to 

look for the goal criteria, a goal setting lexicon was defined.  

There were a few methodological challenges in this stage of the work. First, normal written 

communication contains  words with multiple meanings and words that could function as more 

than one part of speech (i.e., noun and verb). For the purpose of goal specificity, a dictionary-

based (lexicon) approach was considered to guide selection of the words. For words which held 

more than one function, it was decided to list them under one criterion. For example, ‘book’ can 

function both as a noun and a verb – ‘…book a study room’ or ‘…read a book’. Given the more 

frequent function of the word was as a noun, it was classified under ‘noun’ representing specific 

criterion of the goal. Second challenge was concerning compound words – words that are made 

up of two or more words. For instance, the word ‘sign up’ is an actionable verb. Through 

tokenization the word would be split into ‘sign’ and ‘up’ and loss its meaning. For this purpose, 

n-gram models were used to pair the words. This was mainly an issue for the French language.  

Data gathered through the goal setting exercise were considered as a training data to test the text 

mining algorithms through iteration (pre- and post-adding synonyms) and troubleshoot the 

errors. 
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Application of text mining in the main trial demonstrated the  potency of text mining techniques 

for measuring  goal specificity. Strength of the process was in defining a custom dictionary 

(lexicon) to identify words in their correct concept (i.e., rule-based concept identification) and 

integration of participants’ vocabularies to capture commonly used words.  

One limitation of text mining context here was the volume and length of the strings. Usually, 

bigger data with longer strings lead to a better accuracy and precision of algorithms.102 Also, 

accuracy of spell-checking algorithms are not 100%. Another limitation concerned words that 

represented metrics and time. For example, in natural speaking, differentiation between functions 

of the words such as ‘month’ or ‘week’ as an ‘evaluation point’ or a ‘deadline’ versus a 

‘recollection of a period of time’ depends on the context and the words coming before and after 

(e.g., last month). Text mining removes the context and only evaluates the ‘token’. Therefore, 

there is a possibility that these words have been counted incorrectly. These limitations are due to 

the complexity of the natural language and does not imply that the text mining results were false, 

or algorithms were not precise. In addition, these limitations did not affect the outcome (goal 

specificity) as text data for both groups were mined in the same manner. 

Goal Components and Contents 

Text mining provided the quantitative data that could be used in statistical modeling, in this 

context negative binomial regression. Estimated rate ratio for goal specificity indicated equal 

performance of both groups implying that the Dashboard did not have a positive effect on the 

number or specificity of the goals. Cognition did not affect goal specificity in this sample. To the 

knowledge of the PhD candidate, statistical estimation of goal specificity in the context of 

chronic conditions and particularly on unsupervised self-defined goals has not  previously been 

attempted and so this is an original contribution to the field. While around 56% of the goals for 
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the whole sample had a minimum of two (noun or verbs + metrics or time) goal criteria, only a 

small proportion were SMART goals (15%). This implied that the majority of the HIV+ 

individuals did not move beyond the pre-decision phase to define ‘what’, ‘how’, ‘how much’, 

and ‘when’ of their goal. A methodological consideration in this context was the low uptake of 

the intervention. Dashboard was opened and read, but perhaps not used for goal formulation. 

This could be due to a number of reasons. First, living with a chronic condition that places 

significant constraints on a person’s daily life could be mentally devastating and make the person 

choose a passive coping approach, absolving oneself from self-management responsibilities. 

Second, as the information was generated from their first and last visits, it could be that 

Dashboard did not seem to have an immediate benefit for the participants, a phenomenon known 

as ‘delay discounting’ where perceived value of something losses its magnitude because of the 

delay.103 Despite these limitation, defined goals of both groups overlapped in eight areas with 

little difference in rank and were globally aligned with items on the Dashboard. The most 

frequent goals related to taking care of oneself and diet and fitness. For the future trials using 

personal profiles, it would be beneficial to improve participants’ engagement by scaling up the 

Dashboard by making it more interactive and more timely with respect to the data collection time 

points. Digital technology offers opportunities in this direction. The Dashboard has the potential 

to be integrated into technological platforms (e.g., apps, data sharing platforms between 

clinicians-patients) so that health indicators, such as items on the Dashboard, get measured more 

frequently. With visualization techniques these data could be explored by both patients and 

clinicians where they can perform a temporal comparison.104  

Despite methodological challenges, collection of self-defined goals in an open ended and 

unstructured textual format, was an opportunity to learn  about health-related goals of HIV+ 
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individuals without any communication barriers (e.g., time constrains, clinicians filling patient’s 

blank spaces). Previous studies on in-clinic communication challenges reported of differences 

between patients and clinicians in terms of details and thinking.105 In the context of HIV, 

unstructured format of goal data also allowed participants to share their emotions and sensitive 

data without worry or concern. 

Readiness for Self-Management  

The qualitative thematic analysis of perceived barriers and enablers was an important part of this 

thesis as it provided a real-world insight on self-management needs of the HIV population at the 

micro-level. The COM-B model of behaviour of change and elements of the Theoretical Domain 

Framework (TDF) used in the analysis of barriers and enablers, served not only as an 

explanatory model (identifying self-management needs) but as a change model too (identifying 

where to focus). The COM-B model proposes that people must feel that they are both 

psychologically and physically capable of doing the behaviour (capability), have the social and 

physical (also known as environmental) opportunity, and want or need to perform the behaviour 

more than other competing behaviours (motivation).106 The important observation of this piece 

was that most participants defined the barriers and enablers to acting on their self-management 

goals at the individual level rather than provider (e.g., clinician) or system level which reflects on 

their understanding of their own capacity in managing their condition. Challenges were reported 

in domains of psychological capabilities and physical opportunities. Perceived enablers were also 

largely aligned with areas of difficulties. Defined enablers contained many practical self-

management strategies with some in favour of triggering a behaviour or maintaining it – ‘habit 

formation’ (e.g., setting a timer, keeping medication in a fixed location). The relevance of habit 

formation to promotion of long-term healthy behaviours has been suggested in several 
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studies.107-109 Gardner110 suggests that habit formation leads to activation of a behaviour through 

associative learning. The underlying mechanism for a behaviour to be transformed  into a habit is 

‘repetition’ which implies performance of a simple action over and over in a same context leads 

to associative learning where external cues initiate the action.111 This is what Gardner calls 

“automaticity” of a behaviour which helps with persistency of a behaviour over time with less 

effort. About 20% of the barriers defined by HIV+ individuals were related to motivation. It has 

been argued that choosing salient contextual cues relevant to participant’s daily life will increase 

the likelihood of behaviour performance regardless of motivation level.112  

Detailed list of barriers and potential enablers presented in this work have a great potential to 

inform the design of future behaviour change interventions. Barriers and enablers not only 

flagged problem areas in behavioural terms but specified what needs to be targeted with a full 

range of options nominated by people living the condition. Perceived enablers were identified 

across all components of the COM-B model indicating that people with HIV have the potential 

capacity to engage in self-management activities. Focusing on common challenges people face in 

real life and integrating person-oriented strategies would be a way forward to help people to help 

themselves and translate self-management concepts into everyday life.   

The goals and perceived barriers and enablers provided in this work are priorities and needs of 

people who on average have lived for over 20 years with their chronic medical condition (HIV). 

This work showed that people living with HIV are capable of identifying their goal priorities as 

well as areas of challenge and potential facilitators. But they do not seem to be in a self-

management position. Self-management is an ongoing learned skill and requires active 

engagement with the healthcare team. To master the skills, patients need to learn to set their 

wellness goal according to their condition and have the ability to implement lifestyle changes. 
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This is not an easy process. Only a very small proportion of participants were capable of setting 

SMART goals. The following quote from Karen Rodham, who argues self-management is yet to 

translate into practice, highlights the importance of ongoing collaborative and supportive 

approach in helping people  situate themselves in a position to self-manage: 

“When the [chronic] condition ‘arrives’, the life thread (our narrative about our life) is cut. 

Some threads stay connected, but most are severed and fraying. Some of the remaining threads 

will need cauterising, whilst it may be possible to tie others back together. It takes time to work 

out what is possible, what is necessary and what may never happen. It is hard to accept that life 

as you used to know it has changed, and probably changed for ever.”113 

Concluding statement 

Overall, this thesis contributed evidence towards goal setting capability and important self-

management needs of people living with HIV, as an example of a complex chronic condition. To 

target engaging people in managing their condition, enhancing goal capability is important. 

Harnessing technology for data collection and interactive communication seems to be a 

promising approach. Text mining techniques appeared promising although more data are needed 

to inform what words are commonly being used and what goal criteria are missing. The strengths 

and weaknesses of text mining approach for both goal evaluation and goal setting warrants 

further research.  
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Appendix 1 

 
 

Goal evaluation guideline for text mining 
Goal component Definition Should answer… What do we look for? 
Specific Goal is well defined for a 

specific health concern or 
need of the person and is 
clearly focused on the 
desired outcome 

what do I want/need? Concrete, well-
defined nouns 

Measurable It is addressed as how the 
progress towards goal 
achievement is going to 
be assessed  

how will I know I 
have been successful? 

Words (including 
units of measure) 
reflecting methods of 
measurement, 
frequency, distance, 
change, etc. 

Action-oriented A clear description of the 
steps or activities 
(including small and 
focused steps).  
It is clear that either the 
individual takes an active 
stance or that the goal 
depends on other people. 

what will I do to 
achieve my goal? 

Action verbs whether 
it be physical or 
mental (as oppose to 
neutral verbs which 
do not clearly convey 
any function) 

Time-bound A clear date (or time 
frame) for the outcome 
of the goal to be 
achieved. 

what is my targeted 
date for completion 
of the goal and 
reassessment? 

A date or words 
reflecting duration, 
time frame, or 
deadline 

This guideline is based on SMART criteria for goal formulation. “Realistic” component of SAMRT criteria has not 
been considered in this guideline. This is because if all the other criteria are considered in goal formulation, the goal 
is expected to be realistic.  
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Appendix 2 Tips on how to set your health goals  

 
KEEP IN MIND THAT 

 
To adopt a healthier lifestyle, it is important to set effective goals. 

People who set SMART goals, manage their health better. 
Here are some tips that might help you set your own goals: 

 
→ Be clear on what you want to improve: 

o Health → My diet 

(Don’t write my health which is too broad, instead choose a specific aspect for example: My diet) 

→ How are you going to meet your goal?  
o Be specific! And then be more specific! 

 Less fast food  
 Fewer snacks  

• One small bag of potato chips only once a week 
 Less alcohol 

→ How will you know if you met your goal?  
o Keep a record 

→ What actions do you need to do to meet your goal? 
o Clean out your cupboards of processed foods  
o Re-learn to cook  

 Plan meals 
o Go grocery shopping 

 Read labels 
→ Be realistic 

o What can you achieve today?! 
o What can you achieve in a week?! 
o What can you achieve in a month?! 

→ Give yourself room to grow.  
o Start with your cupboards, then plan some meals, then learn to cook 

→ Set the date! (between now and …) 
o By ________ (date) I will be eating freshly prepared meals at least 5 times a 

week. 

 
Your goal should reflect what you need and want to do! It should be to your benefit! 
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Conseils pour définir vos objectifs de santé 

 
GARDEZ EN TÊTE QUE 

Pour adopter un mode de vie plus sain, il est important de se fixer des 
objectifs efficaces. Les personnes qui se fixent des objectifs SMART gèrent 
mieux leur santé. Voici quelques conseils qui pourraient vous aider à définir 

vos propres objectifs: 

→ Soyez clair sur ce que vous voulez améliorer : 

o Santé → Mon régime 
(N’écrivez pas ma santé qui est trop large, mais choisissez plutôt un aspect; exemple : Mon régime) 

→ Comment allez-vous atteindre votre objectif ?  

o Soyez précis! Et puis soyez plus précis!  
 Moins de restauration rapide (fast food) 
 Moins de collations 

• Un petit sac de chips seulement une fois par semaine 
 Moins d'alcool 

→ Comment saurez-vous si vous avez atteint votre objectif ? 

o Tenir un registre 

→ Quelles actions devez-vous faire pour atteindre votre objectif ?  

o Nettoyez vos placards d'aliments transformés 
o Réapprendre à cuisiner 

 Planifier les repas 
o Faire les courses 

 Lire les étiquettes 

→ Soyez réaliste 

o Que pouvez-vous réaliser aujourd'hui ? 
o Que pouvez-vous réaliser en une semaine ? 
o Que pouvez-vous réaliser en un mois ? 

→ Donnez-vous de la place pour grandir.  

o Commencez avec vos armoires, puis planifiez des repas, puis apprenez à cuisinier plus 
sainement.  

→ Fixez la date! 
o Au plus tard le ________ (date), je mangerai au moins des plats fraîchement préparés 5 

fois par semaine 

 
Votre objectif doit refléter ce dont vous avez besoin et que vous voulez faire! 

Cela devrait être à votre avantage! 
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Appendix 3 7-Simple tips for better brain health (English) 
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(French) 
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Appendix 4 Illustration of lemmatization 
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Appendix 5  
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Appendix 6  
Self-reported barriers to goal achievement mapped to the COM-B categories. 

Dashboard group (208 goals) %  % Control group (213 goals) 

 30.2 Capability 36.6  

 Difficulty breaking routines and habits, 
for example: 

- Going to bed late or distraction mostly 
due to spending time on TV or social 
media (3) 

- Craving sweets or junk foods (9) 

- Dependency on coffee, alcohol, and 
cigarette (8) 

 Lack of information (1) 

 Don’t know how to plan (9) 

 Being cognitively overload with work, 
Problem with concentration and lack of 
focus (4) 

13.9 Psychological 26.3 

 Difficulty breaking routines and habits, 
for example: 

- Going to bed late or distraction 
mostly due to spending time on TV, 
internet, or social media (4) 

- Craving sweets or junk foods, or 
overeating (23) 

- Dependency on coffee or alcohol 
(especially for alcohol being 
considered as a fixed element of 
socializing) (8) 

- Cigarette and substance abuse (7) 

- Not something I usually do (e.g., 
taking stairs) (1) 

 Problem with memory and attention (4) 

 Lack of social skills (e.g., difficulty 
socializing, social anxiety, feeling 
socially awkward and shy) (3) 

 Lack of knowledge (to be qualified for 
the job) (1) 

 Don’t know how to plan (1) 

 Being workaholic and not prioritizing 
health (no regular mealtime or bedtime) 
(4) 

 Fatigue (13) 

 Pain (12) 

 Other health issues (e.g., chronic 
insomnia, age and energy level, 
restricted mobility) (4) 

16.3 Physical 10.3 

 Fatigue (9) 

 Pain (7) 

 Other health issues (e.g., chronic 
insomnia, sleep apnea, restricted 
mobility, ageing in general) (6) 

 32.7 Opportunity 31.9  

 Past traumatic experience at workplace 
(e.g., sextual harassment and bullying) 
(1) 

 Work and eating habit of the partner (4) 2.4 Social 3.7 

 Work and eating habit of the partner 
and/or lack of support from the spouse 
(2) 

 Problem with family and/or neighbours 
(3) 

 Having friends around most of the time 
(3) 
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 Time (due to job situation and being 
occupied at work, distance, taking care 
of others) (34) 

 Financial limitation (16) 

 Weather (5) 

 COVID-19 pandemic (6) 

 Lack of resources (e.g., not having a 
partner, companion, or friend) (2) 

30.3 Physical 28.2 

 Time (due to job schedule and being 
occupied at work, distance, taking care 
of others, or just problem with time 
management) (34) 

 Financial limitation (unemployed, low 
income, debt) (17) 

 Weather (5) 

 Lost resources (e.g., closure of a training 
centre, not having a partner, companion, 
or friend, lost contacts) (4) 

 28.4 Motivation 27.6  

 Lack of motivation (24) 

 Also mentioned as: 

- Procrastination (4) 

- Laziness (6) 

16.4 Reflective 13.1 

 Lack of motivation (11) 

 Also mentioned as:  

- Procrastination (5) 

- Laziness (12) 

 Emotions such as: 

- Fear (of being judged or of the 
consequence) (5) 

- Stress/anxiety (due to e.g., break-ups, or 
at work) (17)  

- Depression (3) 

 Antisocial (misanthropy) (1) 

12.0 Automatic 14.5 

 Emotions such as: 

- Fear (of being judged, insecurity, fall and 
get injured) (5) 

- Stress/anxiety (due to e.g., losing jobs, 
overthinking) (7)  

- Depression (8) 

- Ego, self-acceptance (4) 

- Loneliness (3) 

 Social anxiety (e.g., not comfortable 
around people, being shy or introvert) (4) 

 8.7 No barriers 3.8  
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Appendix 6 (cont.) 

Self-reported enablers to overcome goal difficulties mapped to the COM-B categories. 

Dashboard group (208 goals) %  % Control group (213 goals) 

 40.4 Capability 41.3  

 Work on establishing better habits, for 
example: 

- Set limited block of time for TV, (4) 

- Have a regular bedtime, enough hours of 
sleep, wake up earlier,  (4)   

- Better eating and drinking habit (cook 
food at home, eat earlier, fresh ingredient, 
frozen bottles of water for summer walks, 
stop eating 3 hrs. before bed, water rather 
than alcohol at supper, find alternative 
food choices, take fruits to work) (21) 

- Mental health & cognitive exercise (e.g., 
read books, travel, learn a new language, 
relaxation techniques, breathing exercise) 
(7)  

 Seek information (related to activities, 
food, job, etc.) (2) 

 Learn skills (e.g., practice assertiveness, 
self-prioritization, perseverance) (10) 

 Developing social skills (e.g., one social 
activity/month, avoid overthinking) (2) 

 Organization (e.g., decluttering living 
space, keep pills near bed, clean the 
CPAP machine every morning, set 30 
min on my days off work, save money) 
(7) 

 Self-monitoring strategies (e.g., set timer 
or alarms, make timetable of activities) 
(7) 

9.6 Psychological 7.5 

 Work on establishing better habits, for 
example: 

- Have a regular bedtime, enough hours of 
sleep, wake up earlier, No tablet/cellphone 
in bed (5)   

- Better eating and drinking habit (regular 
mealtime, cook food at home, decrease 
junk foods and sweets, smaller portions, 
find alternative food choices, no wine 
during the week, modify grocery list) (20) 

- Mental health & cognitive exercise (e.g., 
read books, meditation, puzzles, breathing 
exercise, learn a new language) (10)  

 Seek information (related to activities, 
habits, etc.) (2) 

 Learn skills (e.g., practice assertiveness, 
self-prioritization, perseverance, 
tolerance, learn to cook, attend workshops 
for people with HIV) (13) 

 Organization (e.g., decluttering living 
space, save money) (7) 

 Self-monitoring strategies (e.g., daily 
track of activities, drinks, smoking, set 
reminders, journaling, use app, etc.) (15) 

 Know my capabilities and limit (2) 

 Increase physical activity (e.g., 
continuation of an exercise program, 
gardening, walking, exercise at home, 
walk after supper, yoga (18) 

 

30.8 Physical 33.8 

 Know my capabilities and limit (e.g., 
decrease work hrs.) (4) 

 Increase physical activity (e.g., 
continuation of an exercise program, 
running, biking, walking, exercise at 
home, alternate between mental and 
physical activity) (12) 

 24 Opportunity 24.5  

 Socialization plans (cook new recipes and 
invite friends over, volunteer work, join a 
club or community programs, visit family 
(9) 

7.2 Social 9.5 

 Socialization plans (make a list of people 
who I can contact/talk, read in the library, 
volunteer work, invite small group of 
friends over, visit family/acquaintances) 
(8) 
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 Register for a school, course, gym, etc. 
(4) 

 Avoid people or situations causing stress 
(1) 

 Ask a friend or partner for accompany (1) 

 Register for a school, course, workshop, 
etc. (5) 

 Involve friends/family, spouse in plans 
(e.g., inform friends about my goals and 
make it as a challenge (6) 

 Ask a friend or partner for accompany (1) 

 Time management (4) 

 Financial plans (e.g., increase work 
hours, negotiate salary, employee’s 
benefit for mental health, change job, 
apply for job (7) 

 Seek treatment (MD appointment, talk to 
a professional) (11) 

 Purchase necessary materials (e.g., shoes, 
books, bike, etc.) (6) 

 Retirement plan, leave of absence (3) 

 Change place of living (1) 

 Use gym at work (1) 

 Find a partner, friend, company/ do 
without partner  (3) 

16.8 Physical 15 

 Time management (e.g., mark it in 
calendar, assign one day/week) (18) 

 Financial plans (e.g., increase work hours, 
take a loan) (2) 

 Communication to fix the environmental 
stress (1) 

 Change place of living (1) 

 Find a partner, friend, company (1) 

 Seek treatment (MD appointment, talk to 
a professional, braces) (8) 

 Take a sick leave (1) 

 14 Motivation 13.6  

 self-motivation (e.g., engaging partner in 
cooking, put a deadline) (9) 

 Optimism (e.g., pray, hope) (5) 

 Intention (6) 

 Beliefs about the consequences (e.g., 
placing a nicotine patch) (3) 

 Belief about the capabilities (e.g., self-
acceptance) (2) 

12.1 Reflective 12.2 

 self-motivation (no clear example) (9) 

 Optimism (e.g., pray) (1) 

 Intention (9) 

 Beliefs about the consequences (e.g., 
placing a nicotine patch, remind oneself of 
the health benefits) (7) 

 

 Reinforcement (e.g., feeling happiness by 
paying off the debt, fitting in old cloths) 
(2) 

 Work on emotions (e.g., practice 
detachment, let go of past) (2) 

1.9 Automatic 1.4 

 Work on emotions (e.g., coping 
(unrealistic optimism, ignorance), practice 
detachment, let go of past) (3) 

 21.6 No plans 20.6  
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Appendix 7 

 

Instructions on how to fill out the survey: “Goal-Setting in HIV” 
 

1- Click on the survey link you have received in the email. 
English: https://surveys.mcgill.ca/ls/856938?lang=en 
French: https://surveys.mcgill.ca/ls/856938?lang=fr 

 
2- You will see this page: 

 

 
 
 
 

3- You will see this page which has some information about the study. You have received 
most of it over the phone or may be through e-mail. You can scroll down the page and click 
“Next”. 
 

 

Type the token you received in the e-mail in 
the box and click continue 
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4. On the next page, you will see the consent form. The information in the consent form 
may sound repetitive. But, according to the research regulation we had to put the consent 
form in the survey. When you are ready, you can scroll down and click on “I agree” and 
then “Next”. 
 

 

Click on “Next” to go to the next page 
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5. Now, you will be on this page. You can read the information given on the page (and 
read the files you have received by e-mail) and start typing your goals in the box. The 
pictures below show where you need to write your goal. 
 
 

 

Scroll down to get to the bottom of the page and 
click on “Yes, I agree” and then click on “Next” 
to start the survey 
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Type your goal in the 
box 

Read the questions and 
choose your answer by 
clicking on the circle 
below the number  

Read the question 
and type your answer 
in the box 

Read the question 
and type your answer 
in the box 

Read the question and 
choose your answer by 
clicking on the circle 
below the number  

Click “Next” to go to the next page 
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6. you need to follow the same steps explained above and write 5 goals on areas of health 
that are important to you. When you are done writing your goals and answering questions 
related to each of your goals you can send us your answers by clicking on “Submit” as 
shown in the picture below. 

 
 
 
 
 
 
 
 
 
7. That’s all and now you are done with the survey!  
 

When you are finished, click on 
“Submit” to send us your answers If you want to go back and check your 

answers or change your goals, you can do 
that by clicking on “Previous”. You see this 
option at the end of each page on the left side. 


