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Résumeé

Les personnes vivant avec le VIH (PVVIH) doivent recourir a un traitement antirétroviral (TAR) a vie
pour contrdler leur charge virale et prévenir la transmission du virus. Nombreuses interventions ont
ciblé le comportement individuel des PVVIH a prendre leur TAR, mais tres peu d’entre elles ont visé la
pratique professionnelle des infirmiéres alors qu’elles sont des acteurs clés dans les soins prodigués
a ces personnes. Les infirmieres ont une responsabilité sociale et professionnelle de respecter les
normes de formation continue afin de développer de nouvelles compétences et de les maintenir & jour
pour offrir des soins sécuritaires et de qualité a leur clientele. Les technologies représentent une
modalité prometteuse pour la formation numérique et la prestation des soins. Deux revues
systématiques de revues systématiques ont été réalisées pour examiner les effets des technologies
de l'information et des communications en santé de méme que la formation numérique sur les soins
infirmiers. Ce projet doctoral poursuit deux buts généraux : 1) Développer une simulation numérique ;
2) Evaluer quantitativement et qualitativement 'acceptabilité de la simulation auprés des infirmiéres.
Deux objectifs ont permis de développer la simulation : 1.1) Explorer la pratique infirmiére et ses défis
dans I'accompagnement des PVVIH sous TAR ; 1.2) Décrire le processus de codéveloppement de la
simulation et les legons apprises. L'évaluation de la simulation a été répondue a l'aide de trois
objectifs : 2.1) Mesurer les perceptions des infirmiéres quant aux éléments composant la simulation,
sa qualité globale et I'acceptation de la technologie, le réle de la simulation pour soutenir la pratique
professionnelle et I'atteinte des objectifs d’apprentissage ; 2.2) Explorer 'expérience d’apprentissage ;
2.3) Comprendre comment la simulation numérique contribue au renforcement des habiletés

relationnelles, a la progression et au transfert des apprentissages en pratique.

Une étude qualitative a permis d’explorer la pratique infirmiére et ses défis. Parmi les défis identifiés,
notons particuliérement le manque de ressources pour aider un patient dont la prise du traitement est
sous-optimale. Ce défi a été transformé en opportunité d’apprentissage dans un scénario clinique
simulant 'histoire d’un patient virtuel pour qui la prise du TAR est difficile. Une approche collaborative
a permis le codéveloppement de cette simulation numérique, soutenue par I'entretien motivationnel.
Une consultation infirmiére-patient avec des schémes de communication préprogrammés a été

scénarisée pour favoriser l'application d’habiletés relationnelles auprés du patient virtuel.



L’apprentissage actif est illustré par des « quiz! » et des rétroactions qui permettent d’apprendre de

SEsS erreurs.

L’évaluation de cette simulation a été réalisée a 'aide d'une étude mixte a devis convergent. Une étude
préexpérimentale a groupe unique post-intervention a permis de décrire les perceptions de 27
infirmieres quant a la simulation, a I'aide d’'un questionnaire en ligne (80 énoncés). Cing infirmieres sur
27 ont participé a la composante qualitative, en partageant leur expérience d’apprentissage via un
groupe de discussion en ligne. Une approche narrative a facilité I'intégration des résultats quantitatifs
et qualitatifs pour enrichir la compréhension de ce qui a contribué a la progression des apprentissages.
Les infirmieres ont évalué favorablement I'acceptabilité de la simulation, dont sa qualité globale,
I'acceptation de la technologie et les roles de la simulation sur la pratique. Les infirmiéres pergoivent
que la simulation permet de réfléchir globalement & leur pratique, d’'améliorer leurs habiletés de
communication et la qualité¢ de la relation thérapeutique. Quatre thémes illustrent I'expérience
d’apprentissage : 1) Motivations a s'engager dans la recherche; 2) Apprentissage dans un
environnement réaliste, immersif, et de non-jugement ; 3) Utilité pergue de la simulation sur le plan des
connaissances, de la réflexion, des habiletés relationnelles (importance de la communication, de
I'écoute, de la présence); 4) Difficultés a s’engager dans la recherche. Les constats mixtes
interprétatifs sont les suivants : 1) Le réalisme de la simulation donne l'impression d’avoir une pratique
infirmiere réelle et une expérience immersive ; 2) Une simulation flexible, pergue efficace et permettant
le contrdle sur son apprentissage contribuent positivement a I'expérience ; 3) Conscientisation du soi
et réflexion sur sa pratique relationnelle; 4) Consolidation des apprentissages et meilleure confiance

en ses capacités.

Mots clés : technologies de l'information et des communications, étude qualitative, étude mixte,

formation continue, infirmiéres, simulation numérique, patient virtuel, VIH.

1 Nous reconnaissons que I'usage du mot « quiz » constitue un anglicisme. Par contre, conformément a la simulation dans
laquelle nous référons couramment a ce terme, plutdt qu'a « jeu-questionnaire » par exemple, nous privilégions cette
appellation tout au long du projet de these.



Abstract

People living with HIV (PLHIV) have to take antiretroviral treatment (ART) for the rest of their lives to
control the viral load and prevent HIV transmission. While many interventions have targeted PLHIV's
individual behaviour in taking their ART, very few have focused on the professional practice of nurses,
even though they are key actors in the healthcare provided to PLHIV. Nurses have a social and
professional responsibility to respect continuing education standards, to refresh their skills, and to
acquire new ones so as to provide their clients with safe, quality care. Technology is a promising
avenue for digital training and delivery of care. Two systematic reviews of systematic reviews were
conducted to examine the effects of information and communication technologies as well as e-learning
on nursing care. This doctoral project has two general goals: 1) Develop a virtual simulation; 2)
Quantitatively and qualitatively assess the simulation’s acceptability to nurses. Two objectives were
achieved to reach the first goal (simulation development): 1.1) Explore nursing practice to help PLHIV
adhere to ART, and the challenges faced by nurses; and 1.2) Describe the simulation codevelopment
process and the lessons learned. The second goal (simulation assessment) was met by pursuing the
following three objectives: 2.1) Measure the nurses’ perceptions of the simulation’s design elements,
its overall quality and technology acceptance, the simulation’s role in supporting the professional
practice, and the achievement of the learning objectives; 2.2) Explore nurses’ learning experience; and
2.3) Understand how the digital simulation can contribute to nurses’ uptake of relational skills, learning

progress, and transfer into practice.

A qualitative study was performed to explore the nursing practice and its challenges. Among the
challenges identified, one was salient: the lack of resources to help patients whose treatment-taking
was suboptimal. This challenge was turned into a learning opportunity in a clinical scenario simulating
a virtual patient having difficulty taking their ART. A collaborative approach helped codevelop this virtual
simulation, informed by motivational interviewing. A nurse-patient consultation with preprogrammed
communication schemes was scripted to encourage the nurses to apply relational skills with the virtual
patient. The active learning is supported by quizzes and feedback that help nurses learn from their

mistakes.

A convergent mixed methods study was conducted to evaluate the simulation. A pre-experimental
study with a one-group post-test design was used to describe 27 nurses’ perceptions of the simulation
through an online questionnaire (80 items). Five of the 27 nurses participated in the qualitative



component, sharing their learning experience in an online focus group. A narrative approach facilitated
the integration of the quantitative and qualitative findings to better understand what contributed to
learning progression. The nurses favourably assessed the simulation’s acceptability, including its
overall quality, technology acceptance, and role in supporting practice. They stated that the simulation
made them reflect about their practice as a whole, and helped improve their communication skills and
the quality of the therapeutic relationship. Four themes illustrate the learning experience: 1) Motivations
to engage in the simulation-based research; 2) Learning in a realistic, immersive, and non-judgmental
environment; 3) Perceived utility of the simulation regarding knowledge, reflection, and relational skills
(importance of communicating, listening, being present); and, 4) Perceived difficulty in engaging in the
simulation-based research. The mixed methods study’s interpretative findings are as follows: 1)
Influence of the simulation’s fidelity on nurses’ impression of getting real practice and of having an
immersive learning experience; 2) Simulation’s perceived flexibility, efficacy, and control over one’s
learning led to a positive learning experience; 3) Self-awareness and reflection in relational practice;

and 4) Consolidation of the knowledge acquired and greater confidence in their abilities.

Keywords: information and communication technologies, qualitative study, mixed methods study,

continuing education, nurses, virtual patient simulation, HIV
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Sens négatif, mais le simple fait d’écrire
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cette force qu’a [’écriture de créer des choses
qu’on n’avait pas forcément pensées avant de
commencer a écrire, et qui émergent dans ce
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Avant-propos

La réalisation d'un projet de thése se doit d’étre ancrée dans des sujets, des thématiques et des
approches qui nous passionnent, qui nous alimentent, puisqu’ils cohabitent avec nous pendant de
nombreuses années. Ces intéréts initiaux ont d’abord émergé des expériences professionnelles de
I'étudiante-chercheuse comme coordonnatrice de recherche. Les travaux de recherche auxquels elle
a participé ciblaient notamment l'interface entre I'utilisation des technologies de l'information et des
communications (TIC) en santé et la pratique infirmiére auprés des personnes vivant avec le virus de
limmunodéficience humaine (PVVIH) qui prennent un traitement antirétroviral (TAR). L'étudiante-
chercheuse travaille dans ce domaine depuis treize ans auprés des PVVIH et a participé, entre autres,
au développement et a I'évaluation de VIH-TAVIEMC (VIH-Traitement Assistance Virtuelle Infirmiére et
Enseignement); une intervention virtuelle infirmiére visant & optimiser la prise du TAR (C6té et al.,
2008; Coté, Godin, et al., 2015; Cote et al., 2011; Coté, Rouleau, et al., 2015). Elle y incarne d’ailleurs
le réle d’une infirmiére virtuelle en déployant sa pratique de maniére asynchrone par l'intermédiaire de
capsules vidéo préenregistrées. Cette pratique virtuelle, fondée sur des savoirs empiriques, théoriques
et expérientiels, vise a accompagner les PVVIH dans la consolidation d’habiletés d’autogestion pour
optimiser la prise du TAR. Puisque l'intervention VIH-TAVIEMC est destinée a changer le comportement
individuel de prise de TAR des PVVIH, I'étudiante-chercheuse s’est ensuite demandé de quelle

maniére il était possible de renforcer la pratique professionnelle des infirmiéres3.

Dans un premier temps, nous avons dressé un portrait trés large des effets des TIC et de la formation
en ligne sur les soins infirmiers. Pour y parvenir, deux revues systématiques de revues systématiques
ont été réalisées pour établir un état des lieux sur cette thématique. Les résultats ont été rapportés
dans les deux premiers articles de la these aux Chapitres 2 et 3 de la recension des écrits : “Impact of
information and communication technologies on nursing care : Results of an overview of systematic
reviews” (article 1, publié en avril 2017, Rouleau, Gagnon, Cété, Payne-Gagnon, Hudson et Dubois,
2017) et “Effects of e-learning in a continuing education context on nursing care : Systematic review of
systematic qualitative, quantitative, and mixed-studies reviews” (article 2, publié en octobre 2019,
Rouleau, Gagnon, et al., 2019). lls ont tous deux été publiés dans Journal of Medical Internet Research.

Les protocoles de ces revues systématiques de revues systématiques ont aussi été publiés (Rouleau

3 Dans I'ensemble de cette thése, I'utilisation des mots féminins « infirmiére » et « participante de recherche » comprend
également le genre masculin. Ceci ne comporte aucun caractére ou jugement discriminatoire de quelque nature que ce
soit, il permet uniquement d'alléger le texte.
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etal., 2015; Rouleau, Gagnon, Cété, Payne-Gagnon, Hudson, Bouix-Picasso, et al., 2017), mais n’ont

pas été inclus comme articles dans la thése.

En paralléle a la conduite de ces revues systématiques de revues systématiques, les autres activités
de recherche se sont poursuivies simultanément. Nous nous sommes penchées sur I'exploration de la
pratique infirmiére pour mieux comprendre les activités infirmiéres déployées aupres des PVVIH afin
de les soutenir dans la prise du TAR, les défis rencontrés par ces infirmiéres dans leur pratique ainsi
que les ressources qu'elles mobilisent. A partir de ces résultats qualitatifs, nous avons pu cibler et
prioriser des besoins de formation de ces infirmiéres. Les résultats de cette étude qualitative sont
présentés dans un troisiéme article de la thése intitulé “Nursing practice to support people living with
HIV with antiretroviral therapy adherence: A qualitative study ” (article 3, publié en juillet 2019, Rouleau,
Richard, et al., 2019) dans Journal of the Association of Nurses in AIDS Care. Au cours de 'analyse
de ces données qualitatives, nous avons également rencontré un représentant de la compagnie
SimforHealth (2020a), spécialisée en formation numérique pour la formation initiale et continue des
professionnels de la santé. Cette compagnie développe des simulateurs sur écran qui permettent de
représenter une situation clinique a l'aide de patients virtuels. Ces simulations sont hébergées sur la
plateforme MedicActiv (SimforHealth, 2020b). En 2016, les simulateurs développés par cette
compagnie visaient presque exclusivement la formation médicale; le domaine des soins infirmiers
demeurait une niche a exploiter. L'idée d’établir un partenariat avec SimforHealth a été envisagée suite
aux échanges avec cette compagnie et suite aux résultats de notre étude qualitative (cf. article 3).
Dans cette étude, les infirmiéres éprouvaient de la difficulté a soutenir adéquatement les PVVIH qui
n’adhéraient pas a leur traitement. Cette difficulté a généré chez elles un sentiment d’impuissance et
d’échec, et le constat d'un manque de ressources pour les soutenir dans l'aide qu'elles peuvent
apporter a leurs patients. Certaines infirmiéres utilisaient I'entretien motivationnel (EM) (Miller et
Rollnick, 2013b) dans leur pratique et souhaitaient étre mieux formées a cette approche. La solution
proposée a été de développer un simulateur mettant en scéne l'histoire d’'un homme séropositif
éprouvant des difficultés dans la prise de son traitement, situation interpellant la mobilisation des
habiletés relationnelles cohérentes avec 'EM. Cette proposition a dés lors été tres bien regue par
SimforHealth considérant que le potentiel d’applicabilité d’un futur simulateur pouvait étre créé pour
I'ensemble des professionnels de la santé et des étudiants. Le coeur de la simulation allait porter sur

I'adoption des habiletés relationnelles de I'infirmiére dans un contexte de prise de médicaments d’une
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personne ayant une condition chronique de santé. L'histoire clinique du patient virtuel atteint du VIH

ne joue qu’un réle instrumental pour favoriser le rapprochement entre la théorie et la pratique.

En consultant la littérature, nous avons constaté que trés peu d’évidences existent sur le type
d’approche éducative que nous voulions développer afin de cibler les habiletés relationnelles des
infirmieres en contexte de formation continue. Nous avons donc entrepris le codéveloppement d’'une
simulation numérique basée, entre autres, sur I'une des approches préconisées par certaines
infirmieres de notre étude qualitative, soit 'EM. La simulation numérique devenait la modalité utilisée
pour renforcer la pratique professionnelle des infirmiéres. Nous utilisons le terme « codéveloppement »
pour définir 'approche collaborative qui a rendu possible la création de la simulation numérique. La
méthode de codéveloppement de la simulation a fait I'objet d’'un quatriéme article, lequel a été publié
dans Journal of Medical Internet Research sous le titre de “ Codeveloping a virtual patient simulation
to foster nurses’ relational skills consistent with motivational interviewing: A situation of antiretroviral

therapy nonadherence ” (article 4, Rouleau et al., 2020).

Suite au codéveloppement de la version frangaise de la simulation, nous avons évalué son
acceptabilité auprés des infirmiéres. Considérant que la simulation est centrée sur les habiletés
relationnelles, notre prémisse était que ces derniéres pouvaient étre transférables dans plusieurs
contextes de pratique, indépendamment de la maladie qui affecte la clientéle suivie par les infirmiéres.
Cette prémisse a, par conséquent, influencé notre stratégie de recrutement visant I'ensemble des
infirmiéres du Québec plutdt qu’un groupe en particulier, et ce, afin d'obtenir un échantillon plus

diversifié.

La simulation étant nouvellement congue, différentes questions de recherche portant sur plusieurs
facettes de 'acceptabilité ont été identifiées. C'est ainsi que l'intégration d’'une composante quantitative
et qualitative a été envisagée pour nous permettre de mesurer les perceptions des infirmieres relatives
aux éléments composant la simulation; sa qualité, son acceptation technologique, son role pour
soutenir la pratique professionnelle et l'atteinte des objectifs d’apprentissage, en plus d’explorer
I'expérience d’apprentissage des infirmiéres. Les résultats de cette étude mixte ont fait I'objet du
cinquieme article, lequel est en processus de révision dans la revue BMC Nursing, sous le titre suivant :
“Virtual patient simulation to improve nurses’ relational skills in a continuing education context: A

convergent mixed-methods study (Rouleau et al., sous révision). ”
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Un conflit d’intéréts potentiel lié a I'entente de partenariat entre SimforHealth Canada, le Centre

hospitalier de I'Université de Montréal et la chercheuse José Coté a été déclaré.

Le projet de thése a été réalisé sous la direction de madame Marie-Pierre Gagnon (Ph.D) et la
codirection de madame José Cété (infirmiére, Ph.D). Un comité d’encadrement de la thése a été
constitué. Il est composé des deux directrices de thése et de madame Lauralie Richard (infirmiere,
Ph.D).

Cette thése se divise en dix chapitres et comprend cinq articles scientifiques dont la doctorante est la
premiére auteure. Etre premiére auteure signifie d’assumer le leadership de chaque article. La
doctorante a conceptualisé le protocole des revues systématiques de revues systématiques et des
études, a rédigé les versions initiales jusqu’aux versions finales, lesquelles ont été révisées et bonifiées
par les directrices et par 'ensemble des coauteurs. Elle a également mené les diverses collectes de
données, a analysé les données et interprété les résultats. Elle a aussi dirigé et contribué au
développement du contenu clinique de la simulation numérique. Tout au long du travail de
conceptualisation et de rédaction de cette thése, incluant les articles scientifiques, la doctorante a regu
le soutien et 'accompagnement des directrices. A ceci s'ajoute la contribution de madame Richard,
dontI'expertise en recherche qualitative a été mise a profit, particulierement pour deux des cing articles
de la thése (cf. articles 3 et 5) de méme que pour les Chapitres 5 (Considérations méthodologiques)

et 9 (Critéres de qualité).

Les activités de dissémination scientifique et professionnelle liées exclusivement aux travaux de cette
thése se résument comme suit : sept articles scientifiques, 13 communications scientifiques et 11

communications professionnelles dans les milieux cliniques.
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Introduction

Dans cette section, nous allons caractériser I'ensemble de la démarche du projet de thése. Ensuite,

nous définirons les grands concepts d'intérét, indiqués en italique, autour desquels s'articule la thése.

Nous qualifions 'ensemble de la démarche du projet de thése comme étant émergente et pragmatique.
Le pragmatisme est dailleurs discuté dans le Chapitre 4 comme outil de réflexion philosophique.
Premieérement, nous décrivons I'émergence par des intéréts initiaux (ex. : technologies, formation,
pratique infirmiére) qui ont évolué et qui se sont transformés au fil du temps. Dans notre démarche
émergente, nous avons saisi des opportunités. Le dénouement parfois inattendu des événements,
comme c'est le cas de la rencontre avec SimforHealth, a donné lieu a la création d’une formation de
qualité. Nous avons usé de beaucoup de créativité dans la confection de cette simulation. En effet,
nous n’avions initialement que peu de reperes pour transposer les habiletés relationnelles dans des
échanges de communication préprogrammés entre une infirmiére et un patient virtuels. Le caractére
émergent réside également dans I'utilisation de méthodes qualitatives et mixtes (Hesse-Biber et Leavy,
2006; Morgan, 2006; Patton, 2015b) et dans le recours a des modalités « en ligne » pour réaliser la
recherche. Nous avons traduit et adapté un extrait de Halcolm’s Methodology as Journey rapporté

dans Patton (2015b, p. 50) qui illustre bien notre approche émergente de recherche :

Il'y ales idées, concepts, intéréts, théories et méthodes de recherche avec lesquels nous
débutons ; les idées naissantes. Ces idées de recherche émergent et évoluent au fur et
4 mesure que nous y pensons et que nous en parlons avec les autres. A certains
moments, t6t pour les uns ou tard pour les autres, les idées se formalisent dans un ou
des protocoles. La collecte de données et le travail de terrain se dévoilent : de nouvelles
opportunités émergent et nous naviguons avec ces opportunités, les idées continuent
d’évoluer. Ce n'est qu’une fois que ces idées sont implantées, mises en action, qu'elles
deviennent actuelles. (Dans notre cas, ces idées sont devenues actuelles une fois que
les synthéses de connaissances, que le processus de codéveloppement de la simulation
et que les collectes de données se sont terminés). Ensuite, quand nous nous immergeons
dans les analyses et dans le processus d’écriture, nous revoyons les données et la
maniére dont elles ont été créées, collectées ou générées : les idées implantées et
traduites en action deviennent de plus en plus claires. Les méthodes et les idées
formalisées seront connues réellement de maniére rétrospective. Les descriptions
rétrospectives de ce qui est arrivé réellement constituent les méthodes et idées actuelles.

Un objet de recherche d'intérét qui est transversal a ce projet de thése est celui entourant la santé
numérique et la formation numérique (cf. articles 1 et 2). La santé numérique fait appel a I'utilisation

d'outils, de services et de méthodes électroniques et informatiques pour rendre possible la prestation



des services de santé et pour favoriser une meilleure santé (Inforoute Santé du Canada, 2020). Pour
illustrer les diverses fonctionnalités de la santé numérique et donc, des TIC qui la composent, nous
nous sommes basées sur les écrits de Mair et al. (2009). Les TIC peuvent servir a acquérir, a
emmagasiner et/ou a traiter des informations administratives ou cliniques, comme le permettent les
systémes de gestion de données médicales tels que le dossier de santé électronique. Les TIC
permettent ensuite I'échange d’informations a des fins de diagnostic, de surveillance, de traitement,
d’éducation et de prévention. Diverses TIC peuvent ainsi remplir ces fonctions, comme les systémes
de télécommunication, de télésanté et de télésurveillance. Les TIC soutiennent la pratique clinique
fondée sur des lignes directrices, grace a des outils d'aide a la décision informatisés (Mair et al., 2009).
La formation numérique se définit largement comme I'acte d’enseigner et d’apprendre par le moyen
des technologies. Il s'agit d’'un terme parapluie qui englobe une variété d’approches éducatives, de
concepts, de méthodes et de technologies. Les patients virtuels sont 'une des nombreuses modalités

de formation qui peuvent étre déployées gréce aux technologies numériques (Car et al., 2019).

La formation continue est un objet d'intérét central au projet de recherche qui circonscrit le contexte de
formation aux infirmiéres, et non aux étudiantes infirmiéres en formation initiale. La formation continue
se définit comme : « un processus permanent, actif et soutenu dans lequel l'infirmiére s’engage tout
au long de sa vie professionnelle a acquérir, au moyen d’activités d’apprentissage, de nouvelles
connaissances qui lui permettront de développer ses compétences et d'offrir a la population des soins
et services de qualité (Ordre des infirmiéres et infirmiers du Québec, 2011, p. 8, OIIQ). » La formation
continue représente I'une des composantes centrales du développement professionnel infirmier
(Shinners et Graebe, 2020) dans lequel I'apprentissage, le changement de pratiques et I'optimisation
des compétences professionnelles sont visés. Ultimement, des professionnels compétents sont
garants de la protection du public, par la prestation de soins optimaux et de qualité (Harper et Maloney,
2017).

Un autre intérét a pris racine dans la pratique infirmiere d’accompagnement des PVVIH a la prise du
TAR. Nous utilisons abondamment le terme pratique infirmiére. Nous ne 'avons pas défini au préalable
puisque l'objet du troisiéme article vise justement a explorer et & mieux comprendre cette pratique.
Dans la littérature, nous retrouvons fréquemment I'appellation « adhésion au traitement » pour faire
référence au seuil a partir duquel un patient prend un traitement tel que prescrit et qu'il suit les

recommandations du prescripteur (Haynes et al., 2008). Ramirez-Garcia (2009) définit plutét la prise



du TAR comme un processus d’apprentissage qui favorise I'engagement actif des PVVIH dans la
recherche d'information et dans le développement des habiletés nécessaires a ce comportement.
Ainsi, cette définition cible la prise du TAR comme un comportement qui s’apprend, s’éloignant ainsi
d'une forme de jugement qui caractérise la personne comme étant « adhérente » ou « non-
adhérente ». Dans cette optique, l'infirmiére devient alors une partenaire de soins, une guide et une
conseillére qui accompagne la personne dans ce processus d’apprentissage (Ramirez-Garcia, 2009).
Nous privilégions « prise du TAR » lorsqu'il est question du projet de thése, mais nous utilisons tout de
méme « adhésion », principalement pour refléter son emploi par les auteurs qui sont cités dans la

thése.

Finalement, pour répondre aux défis et aux besoins identifiés par les infirmieres ceuvrant auprés des
PVVIH, nous avons codéveloppé une simulation numérique sur écran avec un patient virtuel en
collaboration avec une équipe interprofessionnelle (cf. article 4). La création fine du contenu clinique
et des éléments graphiques a été réalisée par une équipe de travail qui a combiné ses expertises pour
mettre sur pied une simulation de qualité. Cette équipe de travail était composée de deux infirmieres,
détenant une expérience auprés des PVVIH, dans I'application de 'EM et dans le développement
d’interventions numériques, et d’'une gestionnaire de projet habilitée dans la création de simulateurs
numeériques. Une équipe interprofessionnelle a participé de maniére ponctuelle a la validation des
aspects de contenu et de présentation graphique. La simulation numérique consiste a recourir a
diverses technologies pour permetire aux personnes d'apprendre de leurs erreurs dans un
environnement sécuritaire dans lequel il n’y a aucune conséquence pour les vrais patients (Kaplonyi
et al., 2017). Un patient virtuel peut se définir comme une représentation virtuelle d'un étre humain,
accessible sur un ordinateur dans une simulation interactive qui représente un cas clinique réel a des
fins de formation ou d’évaluation des professionnels de la santé (Ellaway et al., 2006; Ellaway et al.,
2008). Dans le cas qui nous intéresse, un patient virtuel a été créé, c’est-a-dire un personnage ou un
avatar qui représente un étre humain. Pour alléger le texte, nous utiliserons simulation numérique de

maniére inclusive pour englober patient virtuel.

Pour terminer, I'acceptabilité de la simulation numérique a été évaluée a l'aide d’une étude mixte.
L'acceptabilité est un construit multifacette qui refléte I'étendue avec laquelle les personnes qui offrent
ou regoivent une intervention de soins de santé la considérent comme étant appropriée, basée sur des

réponses émotionnelles et cognitives vécues ou anticipées en réponse a l'intervention (Sekhon et al.,



2017). Une étude mixte est une approche de recherche dans laquelle il y a une intégration de : (a)

questions de recherche quantitatives et qualitatives, (b) méthodes/devis quantitatives et qualitatives,

(c) techniques pour collecter et analyser les données quantitatives et qualitatives, (d) des résultats

quantitatifs et qualitatifs (Pluye et Hong, 2014). La démarche globale du projet de thése est illustrée a

la figure 1.

Figure 1. Démarche globale du projet de these
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1 Chapitre 1. Contexte de I’étude

1.1 Préoccupation clinique comme point de départ : les
personnes vivant avec le VIH sous traitement
antirétroviral

En 2018, le Programme commun des Nations Unies sur le VIH/sida* (ONUSIDA, 2019) estimait que
37.9 millions de personnes vivaient avec le VIH a travers le monde. Au Canada, a la fin de 2016, le
nombre de personnes diagnostiquées du VIH s’élevait a plus de 63 000 (Agence de la santé publique
du Canada, 2018). L'ONUSIDA (2014, 2016, 2017) s’est engagé a mettre fin a I'épidémie d'ici 2030.
Pour y parvenir, la cible du 90-90-90 est proposée pour 2020 : (a) 90% des PVVIH connaitront leur
statut sérologique ; (b) 90% des personnes ayant regu un diagnostic de VIH recevront un TAR durable;
(c) 90% des personnes sous traitement auront une suppression durable de leur charge virale. Au
Canada, a la fin de 2016, le portrait de I'objectif 90-90-90 était le suivant pour les PVVIH : (a) 86 %
connaissaient leur statut sérologique ; (b) 81 % des personnes diagnostiquées étaient sous TAR ; (c)
91 % des personnes traitées avaient une charge virale supprimée (Agence de la santé publique du
Canada, 2018).

La prise du TAR, communément appelée « 'adhésion au traitement », est primordiale pour atteindre
I'objectif thérapeutique d’une charge virale indétectable dans le sang. Les résultats d'une méta-analyse
(Bezabhe et al., 2016) regroupant 43 études (27 905 PVVIH) dans 26 pays n’ont pas démontré de
différences significatives sur le risque d’échec thérapeutique en fonction de différents seuils
d’adhésion : =298-100%, =95%, =80-90. Dans cette méta-analyse, 63.4 % des PVVIH avaient une
prise optimale du TAR, c’est-a-dire un taux minimal d’adhésion de 80 %. Conséquemment, une prise
optimale du TAR réduit les risques: de progression de l'infection vers la phase du sida, de
développement et de transmission de résistances au traitement et de transmission de l'infection
(Bangsberg et al., 2006; Cohen et al., 2011; Montaner et al., 2014). La prise du TAR représente ainsi
un enjeu de santé publique majeur. Il a été démontré qu’'une charge virale indétectable maintenue en
bas de 200 copies/ml durant une période consécutive de six mois comporte un risque négligeable de
transmission sexuelle du VIH chez les couples sérodiscordants, ¢’est-a-dire pour les partenaires ayant
des statuts sérologiques différents (Cohen et al., 2011; LeMessurier et al., 2018). Cette source de
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connaissance a donné lieu a un mouvement connu et répandu mondialement nommé I=l, qui signifie
« Indétectable égale Intransmissible » (Betancourt, 2018). Le traitement est maintenant reconnu
comme un outil de prévention efficace et recommandé dans les lignes directrices internationales a titre

de prophylaxie pré et post-exposition (World Health Organization, 2015).

Les avancées scientifiques ont fait en sorte que le TAR est plus simple (moins de comprimés) et mieux
toléré, c'est-a-dire, avec moins d’effets secondaires qu'autrefois (Barroso et al., 2017). Pourtant, la
prise du TAR sur une base quotidienne demeure un défi important pour les personnes vivant avec
cette maladie chronique qu’est le VIH. La complexité d’une prise réguliére s’explique bien au-dela des
caractéristiques du traitement. Une métasynthése regroupant 127 études qualitatives a été conduite
pour identifier les expériences des PVVIH qui commencent un TAR et qui le maintiennent une fois la
charge virale supprimée (Barroso et al., 2017). Les expériences de ces PVVIH ont été organisées
selon la pyramide de Maslow (1970), a l'intérieur de laquelle les besoins universels en lien avec la
prise du TAR ont été hiérarchisés. Par exemple, les besoins situés a la base de la pyramide, qui sont
de nature physiologique et biologique (ex. : se loger, se nourrir), doivent étre comblés avant que la
personne n’aspire aux besoins des « paliers supérieurs », soit, les besoins de sécurité, suivis des
besoins d’appartenance et d'amour, les besoins d’estime, les besoins cognitifs jusqu’aux besoins de
transcendance (en haut de la pyramide). Concrétement, une personne qui prend un TAR doit avoir
accés a de la nourriture (besoin physiologique) puisque bien souvent, le traitement doit étre pris en
mangeant. Pour avoir accés au TAR, la personne doit avoir suffisamment d’argent pour en faire I'achat.
Les PVVIH qui se sentent accueillies par les professionnels de la santé, qui entretiennent une relation
collaborative avec eux, dans un climat de non-jugement et de communication ouverte, sont des
manifestations reflétant des besoins de sécurité, d’amour et d’appartenance. L'ensemble de ces
besoins, comblés ou non, ont donc une influence sur 'engagement des PVVIH a prendre leur TAR. En
résumé, la prise du TAR, « ce n'est pas juste la pilule » (Barroso et al., 2017). Les résultats de cette
métasynthése aident a situer la complexité du TAR et mettent en lumiere que la qualité de la relation
avec les professionnels de la santé représente I'un des besoins importants a combler qui vient

influencer les PVVIH dans la prise du TAR.



1.2 Contributions infirmieres dans cet accompagnement
des personnes vivant avec le VIH dans la prise du
traitement antirétroviral

Les infirmiéres sont des acteurs clés pour accompagner les personnes vivant avec des maladies
chroniques (Forbes et While, 2009), comme le VIH (Dumitru et al., 2017), dans la gestion de leur
condition. Une analyse qualitative de 18 manuels pédagogiques utilisés pour la formation en sciences
infirmieres a été réalisée pour examiner les représentations du VIH, des PVVIH et des soins infirmiers
qui y sont véhiculées (Cator et Gagnon, 2018). Les résultats suggérent que les manuels sont centrés
en grande partie sur la dimension biomédicale entourant le VIH, les PVVIH et les soins infirmiers. Le
réle infirmier y est décrit notamment en matiére de gestion des risques de transmission et de
surveillance des symptémes, des résultats de laboratoire (dont la charge virale) et d’adhésion au TAR.
Cette dimension biomédicale résonne avec ce que Gottlieb et Gottlieb (2014) surnomment comme
étant une « approche de soins fondés sur les déficits », dont I'accent est mis sur les problémes
médicaux et sur I'état de santé. Dans cette approche, le plan de soins infirmiers est formulé a partir de
ce qui doit &tre réglé. Evidemment, les infirmiéres ceuvrant auprés des PVVIH ne peuvent faire
abstraction de cette dimension biomédicale. Elles peuvent utiliser les pertes et les déficits pour formuler
des forces de la personne et de sa famille (Allen et Warner, 2002). Autrement dit, les problémes ou
enjeux médicaux, les faiblesses et déficits ne sont pas ignorés : ils sont plutot contrebalancés avec les
forces de la personne/famille (Gottlieb, 2014). Nous référons ici & une « approche de soins infirmiers
fondés sur les forces » (Gottlieb et Gottlieb, 2014). Dans cette perspective, la mission premiere des
soins infirmiers est donc de promouvoir la santé en interpellant les capacités d’adaptation de la
personne (Gottlieb et Rowat, 1987). Les soins infirmiers visent a impliquer la personne/famille dans ce
processus d’'apprentissage pour acquérir de nouvelles fagons de vivre et d’étre en santé (Allen, 1983).
La santé est plus que I'absence de la maladie : elle est une maniére de développer les forces de la
personne - ses capacités, compétences et habiletés - pour maximiser son fonctionnement. Le réle des
infirmiéres consiste, entre autres, a découvrir et a utiliser les propres forces et les ressources de la

personne pour l'aider & atteindre un état de santé supérieur (Gottlieb, 2014).

La gestion du TAR, c’est-a-dire l'initiation au traitement, le soutien et le suivi, s'inscrit comme 'une des
compétences centrales des infirmiéres telles que décrites dans des lignes directrices internationales
et canadiennes (Canadian Association of Nurses in HIV/AIDS Care, 2013a, CANAC; Dumitru et al.,



2017; Relf et al., 2011). De plus, des résultats probants suggérent que des interventions menées par
des infirmiéres ont des effets positifs sur la prise du traitements. Les résultats d’une revue systématique
incluant dix études primaires (dont sept incluent des PVVIH) suggérent que toutes les stratégies
employées par les infirmiéres, telles que le « counseling » personnalisé, la formation et les rappels,
ont amélioré la prise de traitement des personnes vivant avec une maladie chronique, incluant les
PVVIH (Van Camp et al., 2013). Parmi les cinq études dans lesquelles le pourcentage moyen
d’adhésion était rapporté, les différences de moyennes standardisées étaient de +5.39 (1.70-9.07)
(court terme) et +9.49 (4.68-14.30) (long terme), en faveur des groupes d’intervention. Parmi les
études dans lesquelles I'adhésion était rapportée de maniére dichotomique, les rapports de cote
étaient de 1.55 (1.04-2.29) (court terme) et de 1.87 (1.35-2.61) (long terme). Plus long était le
« counseling », meilleurs étaient les résultats. Par ailleurs, un essai randomisé contrélé (n=221 PVVIH)
a eté réalisé (de Bruin et al., 2017) pour comparer les effets d’'une intervention menée par des
infirmieres qui mobilisaient une variété de stratégies d’autogestion (ex. : fixer un objectif d’adhésion,
encourager I'auto-évaluation) a ceux d’'une approche de soins usuelle. Les résultats ont démontré
qu’aux trois temps de mesure post-intervention (5, 10 et 15 mois), la charge virale était 1.26 fois plus
élevée (95% IC8 1-04-1-52) dans le groupe contrdle (moyenne marginale estimée de 44.5 copies/ml
[95% IC 35.5-55.9]) que dans le groupe intervention (moyenne marginale estimée de 35.4 copies/ml
[95% IC 29.9-42.0]).

Dans la littérature, nombreuses sont les interventions destinées directement aux PVVIH qui ciblent le
changement de comportement individuel, soit la prise du TAR (Amir et al., 2018; Mbuagbaw et al.,
2015). Pour appuyer notre propos sur I'abondance de cette littérature, Rooks-Peck et coll. (2019) ont
répertorié 41 revues systématiques publiées entre 1996 et 2017 portant sur des interventions centrées
sur les PVVIH, telles que la messagerie texte, les traitements directement observés (c'est-a-dire sous
la supervision d’un professionnel de la santé ou d’un intervenant), les interventions comportementales
(ex. : gestion de stress, EM) et les approches éducatives (ex. : stratégies d’autogestion). Malgré le réle
indéniable des infirmiéres et leurs contributions dans 'accompagnement des PVVIH sous TAR, il
n'existe pas, a notre connaissance, d'intervention éducative visant a rehausser les habiletés des
infirmieres dans ce champ de pratique en formation continue. Mill et al. (2014) soulevent que les

opportunités de formation continue concernant les soins infirmiers liés au VIH demeurent limitées. Les

5 Traitement est utilisé de maniere interchangeable avec «médicaments ».
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professionnels de la santé, comme les infirmiéres, ont une responsabilité sociale et une obligation de
respecter les normes professionnelles (Fleet et al., 2008) en matiere de formation continue, quel que
soit leur champ de pratique. Une offre de formation continue est donc une avenue souhaitable pour

soutenir cette pratique d’'accompagnement a la prise du TAR.

1.3 Utilisation des technologies comme modalité pour
soutenir la formation continue

Les infirmiéres a la recherche d’opportunités de formation continue font face a des enjeux qui vont au-
dela de la seule volonté de s’y engager et de participer. Les ressources humaines et financiéres dans
les milieux de soins sont parfois restreintes, faisant en sorte que les contraintes de temps, de colts
liés aux formations, de temps de déplacement, de manque d’effectifs infirmiers, de surcharge de travail,
de méconnaissance des opportunités de formation, peuvent représenter des barriéres (Gallagher,
2007; Shahhosseini et Hamzehgardeshi, 2015). Le recours a la formation numérique est une solution
possible pour atténuer ces barrieres en brisant les frontiéres géographiques, en étant accessible de
I'endroit et du moment déterminés par I'apprenant, en étant moins colteuse, tout en permettant
d’apprendre a son rythme (Clark et Mayer, 2016). Nous nous attardons a un type spécifique de
formation numérique, soit celle de la simulation numérique avec un patient virtuel, pour les raisons

énoncées précédemment.

Dans une revue systématique qualitative, 185 descriptions de patients virtuels ont été extraites pour
cartographier les concepts y étant associés (Hege et al., 2016). Les patients virtuels sont décrits en
lien avec leur caractére authentique (ou réaliste) et interactif. lls sont des vecteurs pour offrir des
rétroactions. lls comprennent différents degrés de variabilité et d’adaptabilité. Par exemple, les patients
virtuels peuvent étre représentés dans divers scénarios cliniques (variabilité) et s’adapter aux besoins
et aux connaissances de l'apprenant. lls sont accessibles via plusieurs types de média et
d’environnements (ex.: réalité virtuelle dans un environnement immersif en trois dimensions).
Finalement, les patients virtuels se distinguent en fonction de leur format de conception, comme une
approche de navigation linéaire ou par branchement. Kononowicz, Zary, Edelbring, Corral et Hege
(2015) proposent, a partir d’'une analyse de 330 articles en formation médicale, une classification de
différents types de patients virtuels (ex. : programme de simulation ou mannequin de haute-fidélité,
jeux avec patients virtuels, patients standardisés humains, scénario interactif), organisés selon des

technologies (ex: monde virtuel, agent conversationnel, réalité hybride de simulation) et des



compétences distinctes (ex : connaissances, habiletés procédurales, communication, raisonnement
clinique). En résumé, il existe une grande variabilité d'usages des « patients virtuels » au sein des

simulations numériques.

Les patients virtuels contribuent de plus en plus a la formation des professionnels de la santé, si I'on
se référe au nombre de revues systématiques publiées dans le domaine (Bracq et al., 2019; Cant et
Cooper, 2014; Consorti et al., 2012; Cook, Erwin, et al., 2010; Kononowicz et al., 2019; Peddle et al.,
2016). La population incluse dans ces revues demeure en grande partie composée d’étudiants dans
les professions en santé, dont ceux en médecine et en sciences infirmieres. L'utilisation de la
simulation, numérique ou non, est moins fréquemment documentée dans un contexte de formation
continue aupreés des infirmiéres (Cantrell et al., 2017; Cook, Erwin, et al., 2010; Jansson et al., 2013).
Une revue parapluie (n=97) a été conduite par Cantrell et collaborateurs (2017) pour examiner les
impacts des expériences d’apprentissage basées sur la simulation sur les résultats des apprenants en
soins infirmiers (étudiantes et infirmiéres). La taille de I'effet de la simulation s’est avérée moindre chez
les infirmiéres comparativement aux étudiantes dans la plupart des études rapportées, a I'exception
de deux qui ont démontré des effets favorables pour les infirmiéres. Les auteurs ne précisent pas la
taille de l'effet en question et n'ont pas réalisé de méta-analyse pour appuyer ces différences. Une
hypothése qui expliquerait que les effets de la simulation sont moindres auprés des infirmiéres repose
possiblement sur les aspects relatifs aux contextes des milieux cliniques, comme les effectifs, le temps
et les colts. Ces aspects pourraient altérer I'expérience de la simulation dans la pratique, et
conséquemment réduire son efficacité potentielle. Ces deux populations (étudiantes et infirmiéres)

étant distinctes; la simulation pourrait les influencer différemment.

Dans une revue systématique (Hegland et al., 2017), incluant 15 essais randomisés, I'efficacité de tous
types de simulation, numériques ou non, a été évaluée sur les connaissances et les habiletés des
infirmieres. Une analyse de sous-groupe (n=3 études) a permis de reconnaitre une différence
significative en faveur de la simulation numérique, avec une différence de moyenne standardisée de
1.06 (IC de 95 % entre -1.50 et -0.62) comparativement & d’autres types d’approches (ex. : simulation
de haute-fidélité avec mannequin, CD-ROM interactif) pour améliorer les connaissances et les
habiletés des infirmieres. Par ailleurs, les résultats d’'une revue intégrative (n=28 articles) soutiennent
les retombées positives des patients virtuels sur les habiletés non techniques des étudiants en santé,

comme le travail d’équipe, la communication et la prise de décisions (Peddle et al., 2016). Quant aux
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résultats d'une méta-analyse incluant 51 essais randomisés (Kononowicz et al., 2019), I'utilisation des
patients virtuels, comparativement a la formation traditionnelle — c'est-a-dire des approches non
numériques comme les cours magistraux, les conférences et les discussions en groupe - est aussi
efficace pour améliorer les connaissances des étudiants. Les patients virtuels seraient par contre plus
efficaces pour rehausser les habiletés, comme le raisonnement clinique, les habiletés procédurales
(ex. : réanimation cardio-respiratoire, examen physique de I'abdomen) et un mélange d’habiletés

procédurales et de travail d’équipe.

1.4 Pertinence du projet doctoral

En premier lieu, l'importance du réle infirmier pour soutenir les PVVIH dans la prise du TAR a été mise
en évidence. L'un des moyens pour soutenir le développement professionnel et le maintien des
compétences des infirmiéres tout au long de leur trajectoire de carriére passe par les activités de
formation continue. Considérant que certaines barriéres peuvent freiner la participation des infirmiéres
aux activités de formation continue, nous proposons d’innover dans l'offre de formation continue qui
leur est destinée. Nous soulevons le besoin de développer une simulation numérique qui s'adresse
aux infirmieres pour soutenir leur pratique professionnelle d’'accompagnement de leur clientéle atteinte

de maladies chroniques dans la gestion du traitement.

11



1.5 Buts et objectifs de larecherche

Ce projet de recherche poursuit deux grands buts : 1) Développer une simulation numérique ; 2)
Evaluer quantitativement et qualitativement 'acceptabilité de cette simulation numérique auprés des

infirmiéres dans un contexte de formation continue.

Le premier but, soit le développement de la simulation, se divise en deux objectifs de recherche : 1.1)
Explorer et mieux comprendre la pratique infirmiere d’accompagnement des PVVIH dans la prise de
leur TAR, les défis rencontrés et les ressources mobilisées (cf. article 3) ; 1.2) Décrire le processus de
codéveloppement de la simulation numérique, I'intervention en elle-méme (dont le contenu), de méme

que les défis et les stratégies utilisées (cf. article 4).

Le deuxiéme but évaluatif englobe ces trois objectifs : 2.1) Mesurer quantitativement les perceptions
des infirmiéres concernant les éléments de la conception pédagogique de la simulation, la qualité
globale du systeme et I'acceptation de la technologie, le role de la simulation pour soutenir la pratique
professionnelle des infirmiéres et 'atteinte des objectifs d’apprentissage ; 2.2) Explorer qualitativement
I'expérience d'apprentissage des infirmiéres basée sur la simulation ; 2.3) Comprendre comment la
simulation numérique contribue au renforcement des habiletés relationnelles, a la progression des

apprentissages des infirmiéres et a leur transfert en pratique.
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2 Chapitre 2. Recension des écrits — Volet 1

Une phase préliminaire et paralléle au projet de thése s’est effectuée en faisant un état des lieux sur
les effets des TIC en santé et de la formation numérique sur les soins infirmiers. Deux revues
systématiques de revues systématiques ont ainsi été réalisées de maniére concurrente a la recherche
doctorale. Les résultats obtenus de ces deux revues de revues ont permis de « diagnostiquer »
I'éventail des effets positifs et négatifs de ces technologies sur plusieurs indicateurs des soins
infirmiers. Les résultats sont donc informatifs pour situer I'état des connaissances a l'interface des
technologies et des soins infirmiers. Ces résultats synthétisés n'ont toutefois pas permis de cibler, par
exemple, les différentes TIC et les approches de formation numérique, de méme que leurs
composantes, qui étaient les plus efficaces pour déterminer le choix d’une technologie a privilégier

dans le cadre de notre projet. Les articles 1 et 2 font état de la recension des écrits du projet de thése.

2.1 Article 1. Impacts of information and communication
technologies on nursing care: Results of an overview
of systematic reviews’

2.1.1 Résumé

Les TIC sont une modalité de prestation des soins de santé courante chez les infirmiéres et peuvent
influencer leur pratique, modifier leurs manieres de planifier, prodiguer, documenter et d’assurer le
suivi des soins. Nous avons entrepris une revue systématique de revues systématiques quantitatives,
qualitatives et mixtes pour tracer un portrait de ces indicateurs des soins infirmiers qui sont influencés
par ['utilisation des TIC. Le Cadre de performance des soins infirmiers (Dubois et al., 2013) a été adopté
pour analyser les données et pour interpréter les résultats en fonction d’une perspective systémique,
regroupant a la fois les ressources infirmiéres, les services/processus infirmiers de méme que les
résultats sensibles aux soins infirmiers (condition et santé des patients). L'article 1 fait état des résultats
d’'une synthése rigoureuse de 22 revues systématiques dans lesquelles 19 indicateurs relatifs aux

soins infirmiers sont influencés par les TIC.

7 Rouleau, G., Gagnon, M.-P., Cété, J., Payne-Gagnon, J., Hudson, E. & Dubois, C.-A. (2017). Impact of information and
communication technologies on nursing care: Results of an overview of systematic reviews. Journal of Medical Internet
Research, 19(4), e122. https://doi.org/10.2196/imir.6686
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2.1.2 Abstract

Background: Information and communication technologies (ICTs) are becoming an impetus for quality
health care delivery by nurses. The use of ICTs by nurses can impact their practice, modifying the ways

in which they plan, provide, document, and review clinical care.

Objective: An overview of systematic reviews was conducted to develop a broad picture of the

dimensions and indicators of nursing care that have the potential to be influenced by the use of ICTs.

Methods: Quantitative, mixed-method, and qualitative reviews that aimed to evaluate the influence of
four eHealth domains (eg, management, computerized decision support systems [CDSSs],
communication, and information systems) on nursing care were included. We used the Nursing Care
Performance Framework (NCPF) as an extraction grid and analytical tool. This model illustrates how
the interplay between nursing resources and the nursing services can produce changes in patient
conditions. The primary outcomes included nurses’ practice environment, nursing processes,
professional satisfaction, and nursing-sensitive outcomes. The secondary outcomes included
satisfaction with ICTs according to nurses’ and patients’ perspectives. Reviews published in English,

French, or Spanish from January 1, 1995 to January 15, 2015 were considered.

Results: A total of 5515 titles or abstracts were assessed for eligibility and full-text papers of 72 articles
were retrieved for detailed evaluation. It was found that 22 reviews published between 2002 and 2015
met the eligibility criteria. Many nursing care themes (ie, indicators) were influenced by the use of ICTs,
including time management; time spent on patient care; documentation time; information quality and
access; quality of documentation; knowledge updating and utilization; nurse autonomy; intra- and
interprofessional  collaboration; nurses’ competencies and skills; nurse-patient relationships;
assessment, care planning, and evaluation; teaching of patients and families; communication and care
coordination; perspectives of the quality of care provided; nurses and patients satisfaction with ICTs;

patient comfort and quality of life related to care; empowerment; and functional status.

Conclusions: The findings led to the identification of 19 indicators related to nursing care that are
impacted by the use of ICTs. To the best of our knowledge, this was the first attempt to apply NCPF in
the ICTs’ context. This broad representation could be kept in mind when it will be the time to plan and

to implement emerging ICTs in health care settings.
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Trial registration. PROSPERO International Prospective Register of Systematic Reviews:
CRD42014014762;
http://www.crd.york.ac.uk/PROSPERO/display_record.asp?ID=CRD42014014762  (Archived by
WebCite® at http://www.webcitation.org/6plhMLBZh)

Keywords: information and communication technology; eHealth; telehealth; nursing care; review,

overview of systematic review

2.1.3 Introduction

Background

The use of information and communication technologies (ICTs) for health, referred to as eHealth (Eng,
2001; World Health Organisation, 2016) represent a means to support health care delivery (Carrington
et Tiase, 2013). These technologies change how nurses plan, deliver, document, and review clinical
care; this will only continue as technology advances. The processes whereby nurses receive and
review diagnostic information, make clinical decisions, communicate and socialize with patients and
their relatives, and implement clinical interventions will be fundamentally modified with further

integration of ICTs into nursing practice (Institute of Medicine, 2011; Monteiro, 2016).

There is a wide range of ICTs used for supporting and providing health care. Mair et al. (2009)
suggested four general domains of eHealth that include a variety of ICTs: management systems,
communication systems, computerized decision support systems (CDSSs), and information systems.
Management systems allow for the acquisition, storage, transmission, and display of administrative or
clinical activities related to patients, such as electronic health records (EHRs) or electronic medical
records (EMRs). Communication systems can be used for diagnostic, management, counseling,
educational, or support purposes. They can be implemented to facilitate communication between
health professionals or between health professionals and patients. There are a wide range of
communication systems, varying from email and mobile phones to telemedicine and telecare systems.
CDSSs are automated systems accessible from various devices, such as computer, mobile phone, or
personal digital assistants (PDAs). They support decision-making for health professionals and assist
them in practicing within clinical guidelines and care pathways. Information systems, such as Web-
based resources and eHealth portals, refer to the use of Internet technology to access health-related

information sources.
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To support complex and diversified practices and interventions in nursing, myriad ICTs can be adopted,
though not without challenges. Some ICTs, such as EHRs and computerized nursing care plans,
facilitate access to patient information and help to document and plan nursing care (Sullivan, 2015).
However, with the use of these technologies, nurses are expected to change the way they document
patient care by shifting from paper-based records to electronic systems. The features (eg, copy and
paste, electronic interface, drop-down menus) of electronic nursing documentation may affect critical
thinking and accuracy of documentation (Kossman et Scheidenhelm, 2008). Telehealth technologies
are another example, which include a wide range of ICTs such as remote patient monitoring,
videoconferencing, and computer-mediated communications (Nagel et Penner, 2016). In the case of
remote patient monitoring (telemonitoring), nurses must be able to process a large quantity of data
from the system (eg, vital signs, symptoms) and then use clinical decision skills to respond properly to
each patient’s condition (Barrett, 2012). In order to discern cues within the interactions via technological
modalities, specific communication skills remain essential, that is, active listening, facilitating
conversation, questioning, redirecting, and verifying (Greenberg, 2009; Purc-Stephenson et Thrasher,
2010; Romero et al., 2012).

ICTs are becoming an impetus for quality health care delivery by nurses. It is thus relevant to study the
role of nurses in the clinical use of ICTs (Carrington et Tiase, 2013) as well as the impacts of ICTs on
nursing practices (de Veer et al., 2011). The use of any type of ICT to provide direct or indirect care to
patients may transform nurses’ day-to-day practice (Carrington et Tiase, 2013). In some systematic
reviews, different types of ICTs have been reviewed, for instance, EHRs (Stevenson et al., 2010),
nursing computerized records systems (Urquhart et al., 2009), or CDSSs (Anderson et Willson, 2008).
In general, nursing practice or nursing care was not well-defined in those reviews, and there was no
conceptual framework enabling reflection on the way ICTs could influence indicators of nursing care.
To overcome this gap, we used a broad and comprehensive conceptualization of nursing care based
on the Nursing Care Performance Framework (NCPF) (Dubois et al., 2013) to embrace a
multidimensional perspective of nursing care. The NCPF is composed of three distinct but interrelated
subsystems: nursing resources, nursing services, and patients’ conditions. It is defined as “the capacity
demonstrated by an organization or an organizational unit to acquire the needed nursing resources
and use them in a sustainable manner to produce nursing services that effectively improve patients’
conditions (Dubois et al., 2013, p. 6).”
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However, an integrated body of knowledge was lacking with respect to the effects of ICTs on nursing
care, because of the heterogeneity of ICTs used in the literature as well as the poor conceptualization
of nursing care. We conducted an overview of systematic reviews to develop a broad picture of the
indicators of nursing care that have the potential to be enhanced or constrained by the use of ICTs.
The use of an overview is an interesting starting point from which to compare and contrast outcomes
of separate reviews (Smith et al., 2011) regarding the positive, negative, and neutral effects of ICTs on

nursing care.

Objectives
We conducted an overview of systematic reviews to systematically summarize the evidence that comes
from qualitative, quantitative, and mixed-method systematic reviews regarding the effects of ICTs on

nursing care.

Nursing Care Performance Framework

In order to illustrate how ICTs interventions influence nursing care and impact health outcomes, an
organizational model was used (Dubois et al., 2013). The NCPF represents a synthesis of the most
recent developments in the field and is part of leading initiatives aiming to conceptualize nursing care
performance. Conceptualization of nursing care performance is based on a system perspective that
builds on system theory (Reid et al., 2005), Donabedian’s earlier works on health care organization

(1972), and Parsons’ theory of social action (1960).

This model, illustrated in Figure 1, is composed of 14 dimensions and 51 indicators and shows how the
interplay of three nursing subsystems (resources, processes or services, and patients’ outcomes) can
operate to achieve three key functions: (1) acquiring, deploying, and maintaining nursing resources;
(2) transforming nursing resources into nursing services; and (3) producing changes in patients’
conditions in response to the nursing services provided (‘nursing-sensitive outcomes”). The first
function refers to the human and material resources needed to provide effective nursing care, such as
nursing staff supply, working conditions, staff maintenance, and economic sustainability. The second
function encompasses nurses’ practice environments (eg, nurse autonomy; collaboration), nursing
processes (eg, assessment, care planning, and evaluation; problems and symptom management), and
nurses’ professional satisfaction, and patient experience. The desirable end result of the interactions

between nursing staff and nursing processes is to improve patients’ conditions. The third function is
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then described as the positive changes that can be detected among patients (also called “nursing-

sensitive outcomes”).

Figure 1. Nursing Care Performance Framework.

Nursing care environment: legislation, regulation, professional systems, social and economic issues, culture,
educational systems
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The 51 indicators capture the content currently supported by the scientific literature and cover all major
areas of nursing care performance. More than a simple list of indicators, the NCPF provides an
integrative and systemic framework that has been used in recent studies to analyze various dimensions

of nursing care (Rapin et al., 2015; VanFosson et al., 2016). The NCPF has been used, for example,
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to structure a scoping review undertaken to identify indicators that are sensitive to ambulatory nursing
(Rapin et al., 2015). The results showed the capacity of NCPF to be extended and applied to
ambulatory nursing care and furthermore, five new indicators have been added to the framework. The
authors of the NCPF have suggested that further studies should be conducted to assess the
implementation of the framework in different contexts of nursing care (Dubois et al., 2013). This
overview constitutes a first attempt to use and apply the NCPF to structure and analyze the indicators
of nursing care that are influenced by ICTs. We expect that using the NCPF will confirm existing

indicators, add new indicators specific to the context of ICTs, and eventually modify existing indicators.

In this overview, our main interest was to extract data related to nurses. For instance, if results of a
systematic review were exclusively on patient outcomes without describing nursing resources,
services, or processes, the review was excluded. However, we considered nursing sensitive outcomes

(ie, patients’ outcomes) as long as they could be related to ICTs use by nurses.

2.1.4 Methods

Overview and Eligibility Criteria
The protocol of this overview has been registered on PROSPERO (CRD42014014762) and published

elsewhere (Rouleau et al., 2015). We followed the Cochrane Collaboration methodology (Becker et
Oxman, 2011) and other relevant works in this domain (Smith et al., 2011; Worswick et al., 2013) to
develop the overview. The scope was formulated using PICOS [participants, interventions,
comparisons, outcomes, study design] (Centre for reviews and dissemination, 2009; O’Connor et al.,
2011). All types of qualitative, mixed-method, and quantitative reviews, published in French, English,
or Spanish from January 1, 1995 and that aimed to evaluate the influence of ICTs (four eHealth
domains) used by nurses on nursing care were eligible. The inclusion of reviews using multiple
methodological approaches is justified by the possibility of broadening the understanding of the impact
of ICTs on nursing care. The populations of interest were registered nurses (RN), nurses in training,
nursing students, or patients receiving care from qualified RN through the medium of ICTs. The
interventions targeted were the use of ICTs covered in the four eHealth domains suggested by Mair et
al (2009): (1) management systems; (2) communication systems; (3) CDSSs; and (4) information
systems. The following ICTs were excluded: (1) nurse management systems, which are purely
administrative and designed for the management of human resources and working conditions (eg,

scheduling) and nursing staff maintenance (such as retention); (2) educational systems, for example,
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e-learning initiatives used for the training of nursing students, unless they are applied to direct patient
care; and (3) telephone systems, because according to most definitions of ICTs (Bashshur et al., 2009;
Gagnon et al., 2012), they are not digital technologies and cannot support the electronic capture,
storage, processing, and exchange of information. Further details of the inclusion criteria for the

selection of systematic reviews are described in Table 1.

Table 1. Inclusion criteria for the selection of systematic reviews.

Criteria Description of inclusion criteria

Type of reviews All types of qualitative, mixed-method, and quantitative reviews that aimed to
evaluate the influence of ICTs? (four eHealth domains) used by nurses on nursing
care, which stated a methodology (a “Methods” section) with explicit eligibility criteria,
had systematic research strategies to identify selected reviews and provided a
systematic presentation and summary of the characteristics and outcomes of the
included reviews (O’'Connor et al., 2011).

Publication type Reviews published in French, English, or Spanish from January 1, 1995.

Population RNP, nurses in training, nursing students, or patients receiving care from qualified
RN through the medium of ICTs.

Intervention:  ICTs Four eHealth domains were considered in the overview (Mair et al., 2009):

covered by four management systems, communication systems, computerized decision support

eHealth domains systems, and information systems. ICTs embody all digital technologies that support
the electronic capture, storage, processing, and exchange of information, in order to
promote health, prevent iliness, treat disease, manage chronic illness, and so on
(Bashshur et al., 2009; Gagnon et al., 2012).

Management Management systems are computer-based systems used for acquiring, storing,

systems transmitting, and displaying patient administrative or health information from different
sources. They can support administrative or clinical activities. Electronic health
records (EHRs) and personal health records (PHRs) are examples of management

systems.
Communication Telecommunication systems are employed when users are distant in space and/or
systems time. This kind of communication takes place in a synchronous or an asynchronous

way, between health professionals, or between health professionals and patients or
caregivers. Itinvolves a targeted sharing of information between specific individuals,
or individuals who play distinct roles for diagnostic, management, counseling,
educational, or support purposes. There are a wide range of communication
systems, from email and mobile phones to telemedicine and telecare systems.

Computerized Refer to an automated computer-based system that aims to support health
decision support  professionals in practicing within clinical guidelines and care pathways. These
systems (CDSSs) systems are usually operated in real-time and involve decision support that comes

from artificial intelligence (eg, a software program).
Information systems  Are defined by the use of Internet technology to attain access to different information
resources, such as health and lifestyle information. The information remains general,
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and it is not tailored to specific individual needs. Web-based resources and eHealth
portals for retrieving information are some types of information systems.

Comparisons Usual care, any other ICT, and other types of interventions.

Outcomes The primary outcomes included nursing resources, nurses’ practice environment,
nursing processes or scope of practice, professional satisfaction, and nursing-
sensitive outcomes (eg, patient outcomes, such as risk outcomes and safety, patient
comfort, and quality of life related to care). The secondary outcomes included nurses’
and patients’ satisfaction with ICTs.

3|CTs: information and communication technologies.
®RN: registered nurse.

Search Strategy

A medical librarian developed and conducted the search strategies, drawing on other reviews of similar
topics and using well-established search filters where appropriate. We searched publications in
English, French, or Spanish in the following electronic databases from January 1, 1995: Cochrane
Database of Systematic Reviews (until January 15, 2015); Epistemonikos (until December 25, 2014);
PubMed (until December 8, 2014); Embase (until January 7, 2015); Web of Science (until January 9,
2015); and Cumulative Index to Nursing and Allied Health Literature (CINAHL) (until December 25,
2014).

Structured search strategies were developed using the thesaurus terms of each database (eg, Medical
subject heading - MeSH - for PubMed) and using free text, targeting the “title” and “abstract” fields. The
strategies were then adapted to the other databases. The results of each database search were
collected in a single reference database, and duplicate citations were removed. The specific search

strategies for databases are presented in Multimedia Appendix 1.

Selection of Reviews

Two reviewers (GR, JPG) independently screened the title and abstract of the papers in order to assess
their eligibility. References that did not meet the preestablished inclusion criteria were excluded. Full-
text copies of publications were retrieved and were assessed by the same two reviewers. Any
discrepancies were resolved through discussion. A third reviewer was available for arbitration when

consensus was not reached.
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Data Extraction and Management

Three reviewers (GR, JPG, and EH) were involved in the data extraction and management process.
Information on each review was independently extracted by two of the reviewers. Any disagreement
arising during the data extraction process was discussed among the two reviewers. The third reviewer

was involved in case of disagreement.

Characteristics of included reviews were extracted and summarized: objectives, type of review, number
of included studies, search dates, population, setting, eHealth domain, types of general and specific
ICTs, examples of included interventions, comparisons, primary and secondary outcomes, review
limitations, and authors’ conclusions. A data extraction form was developed based on the NCPF
(Dubois et al., 2013) and the dimensions of the actual scope of nursing practice (D'Amour et al., 2012).
The data extraction grid was modified during the extraction process by adding dimensions or categories
of results. To facilitate teamwork between the three reviewers (GR, JPG, and EH) in performing the
data extraction, we used a shared file in Google Sheets. Reviewers communicated with each other
through Google Sheets and added comments on the extraction when needed. The three reviewers

reviewed the completed data extraction grid to eliminate discrepancies and errors.

Methodological Quality Assessment of Included Reviews

The three reviewers (GR, JPG, and EH) were involved in the methodological quality assessment of the
reviews that met the eligibility criteria, using the assessment of multiple systematic reviews (AMSTAR)
tool (Shea et al., 2007; Shea et al., 2009). Two reviewers assessed each review independently, and
disagreements were discussed. The third reviewer was available for arbitration when needed.
AMSTAR is an 11-item checklist from which reviewers assign one point when the criterion is met.
AMSTAR items provide an assessment of methodological criteria such as the comprehensiveness of
the search strategy and whether the quality of included studies was evaluated and accounted for (Weir
et al., 2010). AMSTAR characterizes quality at three levels: 8-11 is high quality (ie, minor or no
methodological limitations), 4-7 is medium quality (ie, moderate methodological limitations), and 0-3 is

low quality (ie, major methodological limitations)(Sharif et al., 2013).

In this overview, we included different types of systematic reviews, that is, quantitative reviews
(randomized and nonrandomized designs), mixed-method synthesis reviews, and qualitative reviews.

AMSTAR is used primarily for quantitative reviews using randomized controlled trial (RCT) design.
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When undertaking an overview, challenges encountered are the assessment of limitations (risk of bias)
as well as the quality of evidence in systematic reviews (Lunny et al., 2016; Pieper et al., 2012). There
were no reporting guidelines on assessing methodological quality of mixed-method and qualitative
reviews at the time of the overview. We decided to apply AMSTAR to all reviews in order to use the
same criteria for quality assessment, although this had limitations (ie, inappropriateness of applying

some criteria to mixed-methods and qualitative reviews).

Data Synthesis

A statistical meta-analysis of outcomes was not possible because the included studies were too
heterogeneous. We therefore conducted a narrative synthesis, which is defined as an approach of
summarizing and explaining outcomes from multiple studies by employing the use of words and text
(Popay et al., 2006). The core characteristic of a narrative synthesis is the adoption of a “textual
approach to the process of synthesis to ‘tell the story’ of the outcomes from the included studies” (Popay
etal., 2006, p. 5). We categorized the reviews into subgroups according to the type of intervention and
their effects (positive, negative, or no effect) on a specific dimension of nursing care (eg, practice

environment, nursing processes, professional satisfaction, and nursing-sensitive outcomes).

2.1.5 Results

Description of the Reviews

A total of 6187 titles or abstracts were identified. After removing duplicate references, 5515 titles or
abstracts were assessed for eligibility. Full-text papers of 72 articles were retrieved for detailed
evaluation. It was found that 22 reviews published between 2002 and 2015 met the eligibility criteria.
The list of these included reviews is presented in Multimedia Appendix 2. Twelve reviews used a mixed-
method synthesis approach, nine used a quantitative approach, and one used a qualitative approach
(meta-ethnography). Fifty reviews were excluded because they did not present primary outcomes
related to nursing care (n=24), or because outcomes related to nurses were indistinguishable from
other populations (n=13). In Multimedia Appendix 3, details are provided regarding the primary reasons
for exclusion and the full references of the excluded articles. The preferred reporting items for
systematic reviews and meta-analyses (PRISMA) study flow diagram (Liberati, 2009) are illustrated in
Figure 2 to show the overall process of review selection.
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Figure 2. The preferred reporting items for systematic reviews and meta-analyses (PRISMA) study

flow diagram.
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The general characteristics (ie, type of reviews, search dates, target population, and health care
settings) of the included reviews are presented in Multimedia Appendix 4. The review objectives,
limitations, and main conclusions are synthesized in Multimedia Appendix 5. The eHealth domains
covered were management systems (n=14), communication systems (n=7), and CDSSs (n=10). No
reviews dealt with information systems. Five reviews included more than one eHealth domain (Bowles
et Baugh, 2007; Carrington et Tiase, 2013; Finkelstein et al., 2012; Free et al., 2013; McKibbon et al.,
2011). Articles reviewing management systems included the following ICTs: electronic medical or
health or patient records, computer-based nursing records or computerized nursing care planning, and
regional health care information system. The ICTs covered in the communication systems were email,
mobile phone, bedside communication tool or bedside terminals, iPod technology to assist in
educational conferences, and telemedicine or telehealth with the use of videophone or
videoconferencing. The CDSSs covered were medication management technology—e-prescribing,
electronic medication administration record systems, computerized provider order entry (CPOE), bar-
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code medication administration (BCMA) —and PDAs. These eHealth services can be categorized as
belonging to more than one domain (Mair et al., 2009), depending on their components. Details about
eHealth domains, examples of included interventions, and comparisons are presented in Multimedia

Appendix 6.

Assessment of Review Quality

The AMSTAR tool was used to assess the methodological quality of all reviews. Four reviews, mostly
quantitative ones, had high quality (scores: 8-9); nine had medium quality (scores between 4 and 7),
and nine scored low quality (between 0 and 3). AMSTAR scoring for each review is presented in Table
2. We adapted the interpretation of two criteria (#7 and #9) of the AMSTAR tool to assess the quality
of mixed-method and qualitative reviews. For the criteria 7—reporting and assessment of scientific
quality of the included reviews—we answered “yes” if authors mentioned having assessed and
documented quality of quantitative reviews, and if they acknowledged clearly the difficulty of assessing
qualitative or mixed-methods reviews. For criteria 9, entailing the inappropriateness of methods used
to combine findings, we answered “yes,” based on the decision rules developed by Kitsiou, Paré and
Jaana (2015): “reviews’ authors made a statement regarding the inappropriateness of pooling data (eg,
highlighted issues about heterogeneity or variability between the studies), that is, the authors
summarized and synthesized the available evidence narratively according to a defined analysis plan
and/or using appropriate qualitative methods and techniques (eg, construction of common rubrics,
content analysis, tabulation, groupings, and clustering).” Regarding criteria 10, about the assessment
of publication bias, it seems that empirical evidence on this topic in qualitative research is very limited

(Lewin et al., 2015). We presume that this is the same reality regarding the mixed-method reviews.
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Table 2. Assessment of multiple systematic reviews (AMSTAR) scoring.

References Type of reviews or designs AMSTAR score
Free (2013) Quantitative (RCT?) 9 (high)
Mador (2009) Quantitative (various designs) 9 (high)
Urquhart (2009) Cochrane review—quantitative (RCT+1 other design) 8 (high)
McKibbon (2011) Mixed 8 (high)
Nieuwlaat (2011) Quantitative (RCT) 7 (medium)
Mickan (2014) Quantitative (RCT) 6 (medium)
Finkelstein (2012) Mixed 6 (medium)
Randell (2007) Quantitative (RCT) 5 (medium)
Georgiou (2013) Quantitative (various designs) 5 (medium)
Dowding (2015) Quantitative (various designs) 5 (medium)
Poissant (2005) Quantitative (various designs) 4 (medium)
Husebo (2014) Mixed (integrative) 4 (medium)
Jones (2002) Mixed (integrative) 4 (medium)
Meissner (2014) Qualitative (meta-ethnography) 3 (low)
Bowles (2007) Mixed 3 (low)
Anderson (2008) Mixed 3 (low)
Maeenpa (2009) Mixed 2 (low)
NGuyen (2014) Mixed 2 (low)
Stevenson (2010) Mixed 2 (low)
Bartoli (2009) Mixed 1 (low)
Carrington (2013) Mixed 1 (low)
Kelley (2011) Mixed (integrative) 0 (low)

aRCT: randomized controlled trial.
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Dimensions of Nursing Care That Are Influenced by Information
and Communication Technologies

The results (see Figure 3) will be presented in association with the NCPF: the function, the dimension,
and the theme (which correspond or not to a particular indicator in the framework). Table 3 presents

the frequency of extracted data per dimensions, themes, and ICTs.

Figure 3. Presentation of results

Nursing care system

Nursing processes
Practice o Nurses’
Time and efficiency environment cqmpetencies and :
o Knowledge sillls : Pro'fessu?nal
: o Quality of satisfaction
© Time management upcatingdnd documentation o Nurses
o Time spent for utilizatio.n o Nurse-patient perspectives
patient care Sintormation ™ relationship ™ of the quality
o Documentationtime qualityand o/Assessment, care of care
access planning, and provided
o INurse a:tonomy evaluation o Nurses
@ i::;ar::;fessional o Teachirmg of patients sa‘tisfa_ction_or
iTabiration and families dlssa'tlsfactlon
o o Communicationand of using ICTs
care coordination T
|

*

[ Nursing sensitive outcomes |

Patient comfortand
quality of life related
to care

Patient
empowerment

Patient functional
status

Patients’ satisfaction or dissatisfaction of using ICTs

27



Table 3. Frequency extracted data.

Dimension | Themes (Number of reviews) (Types of eHealth domain) | Positive | Negative |No | Total
effects | effects of | effect
of ICTs? | ICTs

Time and efficiency 20 17 7 44
Time management (4) (MSP, CSe, CDSSY) 2 1 1 4
Time spent for patient care (7) (MS, CS, CDSS) 4 5 3 12
Documentation time (7) (MS¢) 14 1 3 28

Nurses’ practice environment 19 5 1 25
Knowledge updating and utilization (3) (CS, CDSS) 3 0 1 4
Information quality and access (5) (MS', CDSS) 11 2 0 13
Nurse autonomy (1) (CS¢) 1 0 0 1
Intra and interprofessional collaboration (6) (MSf, CS, 4 3 0 7
CDSS)

Nursing processes 30 12 3 45
Nurses competencies-skills (4) (MS, CDSS) 9 1 1 11
Nurse-patient relationship (3) (CS¢) 4 0 0 4
Quality of documentation (7) (MSf, CS) 6 4 1 11
Assessment, care planning and evaluation (10) (MS, CS,

CDSS) 13 8 2 23
Teaching of patients and families (4) (CSf, CDSS) 5 0 0 5
Communication and care coordination (2) (CS, MS) 2 0 0 2

Professional satisfaction 29 18 1 48
Nurses’ perspectives of the quality of care provided (6) (MS, 15 9 0 17
CS, CDSS)

Satisfaction or dissatisfaction of nurses using ICTs (10) MS, 1 16 1 31
CS, CDSS)

Nursing sensitive outcomes 28 5 5 38
Patient comfort and quality of life related to care (7) (CS, 7 0 ’ 8
CDSS)

Empowerment (4) (CS, MS) 6 0 1 7
Functional status (3) (CS®) 3 0 1 4
Satisfaction or dissatisfaction of patients of using ICTs (5) 1 5 9 19

(CS, MS)

3|CTs: information and communication technologies.
®MS: management systems.

¢CS: communications systems.

dCDSSs: computerized decision support systems.

¢One eHealth domain covered exclusively a particular theme.
Majority of one eHealth domain covered a particular theme.
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Function 1: Acquiring, Deploying, and Maintaining Resources

Time and Efficiency

Overall, 11 reviews (Bowles et Baugh, 2007; Georgiou et al., 2013; Kelley et al., 2011; Mador et Shaw,
2009; McKibbon et al., 2011; Meissner et Schnepp, 2014; Nguyen et al., 2014; Nieuwlaat et al., 2011;
Poissant et al., 2005; Stevenson et al., 2010; Urquhart et al., 2009) had results related to time, that is,
time management (time consumed or time saved resulting the use of ICTs); time spent for patient care;

and documentation time.

Time Management

Four reviews (Bowles et Baugh, 2007; McKibbon et al., 2011; Nieuwlaat et al., 2011; Poissant et al.,
2005) targeting CDSSs, communication, and management systems had findings on “time
management” in a general way: one review showed no effect (Nieuwlaat et al., 2011), another showed
negative effects (McKibbon et al., 2011), and two reported positive effects (Bowles et Baugh, 2007;
Poissant et al., 2005). In Nieuwlaat et al's review (2011), results demonstrated that nurses perceived
that conventional care compared with CDSSs were equally time-consuming (no effect). The other
review reported that reminder systems were time-consuming (McKibbon et al., 2011). The results in
the Poissant et al. (2005) review revealed that the use of EHRs has been shown to reduce the time
devoted to the verbal transmission of information at the end-of-shift. Consequently, this caused a
change in the workflow, which may have been a strong incentive for nurses to become efficient users
of the system. In the Bowles and Baugh (2007) review, the effect of telehomecare was also reported

positively in terms on “saving time.”

Time Spent for Patient Care

Almost one-third of the reviews (7/23) (Georgiou et al., 2013; Kelley et al., 2011; Mador et Shaw, 2009;
McKibbon et al., 2011; Meissner et Schnepp, 2014; Nguyen et al., 2014; Urquhart et al., 2009) outlined
positive (Mador et Shaw, 2009; Meissner et Schnepp, 2014; Nguyen et al., 2014; Urquhart et al., 2009)
and negative effects (Georgiou et al., 2013; Kelley et al., 2011; McKibbon et al., 2011; Meissner et
Schnepp, 2014), as well as no effect (Georgiou et al., 2013; McKibbon et al., 2011; Nguyen et al., 2014)
of CDSSs, management systems, and communication systems on time spent for patient care. Nurses
are sometimes concerned that using electronic nursing documentation or the BCMA for documenting
and for administering medication might take away or reduce time for patient care (McKibbon et al.,
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2011; Meissner et Schnepp, 2014). Conversely, other reviews including communication systems (eg,
telehomecare) and management systems (eg, EHRs) found that time spent for patient care has
significantly improved (Mador et Shaw, 2009; Meissner et Schnepp, 2014; Nguyen et al., 2014;
Urquhart etal., 2009) and particularly, nurses using EHRs spent more time with patients in assessment,

education, and communication (Nguyen et al., 2014).

Documentation Time

Nurse documentation time was reported in seven reviews (Kelley et al., 2011; Mador et Shaw, 2009;
McKibbon et al., 2011; Meissner et Schnepp, 2014; Poissant et al., 2005; Stevenson et al., 2010;
Urquhart et al., 2009) touching on management systems, such as EHRs, e-prescribing system, and
critical care information system (CCIS). Effects of these ICTs on documentation time were mixed within
and across the reviews: six reviews demonstrated positive effects (Kelley et al., 2011; Mador et Shaw,
2009; Meissner et Schnepp, 2014; Poissant et al., 2005; Stevenson et al., 2010; Urquhart et al., 2009),
six demonstrated negative effects (Kelley et al., 2011; Mador et Shaw, 2009; McKibbon et al., 2011;
Poissant et al., 2005; Stevenson et al., 2010; Urquhart et al., 2009), and three demonstrated no effect
(Kelley et al., 2011; Mador et Shaw, 2009; McKibbon et al., 2011). Negative results showed that nurses
spent more time documenting when they used management systems and the positive results showed
the contrary: documentation time diminished with ICTs. The time saved for documenting was
sometimes reallocated for patient care and had positive outcome on the improvement of health care
(Stevenson et al., 2010). Otherwise, when the task of documenting took much more time, nurses had

less time to spend with patients (Kelley et al., 2011).

Function 2: Transforming Resources into Services
Nurses’ Practice Environment

Knowledge Updating and Utilization

Three reviews found positive effects (Anderson et Willson, 2008; Bowles et Baugh, 2007; Husebo et
Storm, 2014) of CDSSs and communication systems on knowledge updating and utilization, whereas
one review found no effect (Anderson et Willson, 2008). CDSSs are useful tools to increase knowledge
and information use, and translate outcomes from research into practice by improving nurses’

compliance with established guidelines (Anderson et Willson, 2008). The potential of communication
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systems (eg, telehomecare or telehealth) to transfer nursing knowledge was also reported (Bowles et
Baugh, 2007; Husebo et Storm, 2014).

Information Quality and Access

The eHealth domain that was the most covered in relation to information quality and access was
management systems, covered in four reviews (Kelley et al., 2011; Maenpaa et al., 2009; McKibbon et
al., 2011; Nguyen et al., 2014), followed by CDSSs in two reviews (Anderson et Willson, 2008;
McKibbon et al., 2011). One review documented the improvement of information quality as perceived
by doctors and nurses after the implementation of EHRs (Nguyen et al., 2014), and the results of five
reviews highlighted information access (Anderson et Willson, 2008; Kelley et al., 2011; Maenpaa et al.,
2009; McKibbon et al., 2011; Nguyen et al., 2014). Management systems and CDSSs had positive
impact in three reviews (Kelley et al., 2011; Maenpaa et al., 2009; McKibbon et al., 2011) on information
access regarding patient issues, clinical data, medication information or profile, and other information
(policies, guidelines, drug resources, patient files). Nurse practitioners felt that CDSSs could assist
them with patient care when data is easily accessible with the use of the technology (McKibbon et al.,
2011). The negative impacts were pointed out in two reviews (Kelley et al., 2011; Nguyen et al., 2014)
that cited the results of the same primary study (Darbyshire, 2004), that is, nurses could not retrieve
the information perceived as essential for patient care within the electronic nursing documentation

system.

Nurse Autonomy
Only one review mentioned nurse autonomy as a positive effect. In this review (Bartoli et al., 2009),
nurses were expected to handle most cases autonomously and to refer to doctors only in exceptional

cases when using the tele-triage system designed to monitor chronic heart failure patients remotely.

Intra- and Interprofessional Collaboration

Four reviews highlighted positive (Anderson et Willson, 2008; Bartoli et al., 2009; Dowding et al., 2015;
Free et al., 2013) effects regarding intra- and interprofessional collaboration, one showed negative
effect (McKibbon et al., 2011) and one reported no effect (Kelley et al., 2011) with the use of CDSSs
(Anderson et Willson, 2008), communications (Bartoli et al., 2009; Free et al., 2013), and management
systems (Dowding et al., 2015; Kelley et al., 2011; McKibbon et al., 2011). Reviews including CDSSs

reported improved communication between members of the interdisciplinary team (Anderson et
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Willson, 2008), such as between nurses and surgeons (Free et al., 2013), better and more trustworthy
relationships between nurses and doctors by using telehomecare systems (Bartoli et al., 2009), and
more frequent collaboration between members of the health care team when using management
systems (ie, clinical dashboards) (Dowding et al., 2015). In one review, results showed that electronic
nursing documentation systems negatively affected collaborative working relationships between nurses

and physicians (Kelley et al., 2011).

Nursing Processes

Nurses’ Competencies and SkKills

Four reviews that encompassed CDSSs and management systems showed that they had a positive
influence on these domains of nurses’ competencies and skills: decision support or decision-making
(Anderson et Willson, 2008; McKibbon et al., 2011; Meissner et Schnepp, 2014), observation skills
(Meissner et Schnepp, 2014), clinical judgment (Anderson et Willson, 2008; Meissner et Schnepp,
2014), and critical thinking (Kelley et al., 2011). Additionally, due to some features of CDSSs and
management systems (eg, readability of data, remote accessibility of data, better quality of patients’
records, presence of reminders, or automatic alerts), these ICTs supported clinical judgment and
decision-making (McKibbon et al., 2011; Meissner et Schnepp, 2014). Conversely, some features of
the ICTs not previously available on paper, such as copy and paste, drop-down menus, and check
boxes, affected the nurses’ capacity to employ critical thinking regarding their patients (Kelley et al.,
2011). Finally, the results presented in Anderson and Willson (2008) review showed no effect of CDSSs

on the knowledge or clinical decision-making of nurses associated with pressure ulcer prevention.

Quality of Documentation

Positive effects on documentation quality were highlighted in six reviews (Carrington et Tiase, 2013;
Kelley et al., 2011; McKibbon et al., 2011; Meissner et Schnepp, 2014; Nguyen et al., 2014; Stevenson
et al., 2010); five on these reviews encompassed management systems. Negative effects were
reported in three reviews (Kelley et al., 2011; Meissner et Schnepp, 2014; Stevenson et al., 2010), and
another review documented no effect (Finkelstein et al., 2012). Results from the Stevenson et al review
(2010): nurses reported that EHRs did not reflect their practice and reported that it was “incapable of
capturing much of what they believed was crucial in nursing care.” With regards to psychological care,
nurses also reported issues with fitting complex caring practice into systems that are not intended to
accommodate it, for example, when providing emotional and psychological support. Since EPRs lack
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sensitivity, they cannot capture “the being there stuff,” for example, caring for a dying patient by sitting
on their bedside and holding their hand. Two reviews (Meissner et Schnepp, 2014; Stevenson et al.,
2010) stated that when the quality of documentation is improved, quality of care and patient safety can

be fostered since it allows a complete overview of the patient’s situation (Meissner et Schnepp, 2014).

Nurse-Patient Relationship

In three reviews, use of communication systems (virtual visits using videophones, telehomecare,
telehealth) positively impacted nurse-patient relationships. Reviews mentioned the potential of ICTs to
provide a pathway for communication (Jones et Brennan, 2002), create new types of bonds with
patients (Bowles et Baugh, 2007), establish trust through the videoconference system, and create a

sense of connection [from the patients’ perspective] (Husebo et Storm, 2014).

Assessment, Care Planning, and Evaluation

Impacts of CDSSs, management, and communication systems were mixed, that is, positive effects
were mentioned in seven reviews (Anderson et Willson, 2008; Bowles et Baugh, 2007; Finkelstein et
al., 2012; Jones et Brennan, 2002; Meissner et Schnepp, 2014; Mickan et al., 2014; Stevenson et al.,
2010), negative effects were mentioned in five reviews (Finkelstein et al., 2012; Free et al., 2013;
Husebo et Storm, 2014; Stevenson et al., 2010; Urquhart et al., 2009), and no effect was documented
in two reviews (Jones et Brennan, 2002; Urquhart et al., 2009). For example, a handheld computer-
based support system for preference-based care planning led to a higher consistency between patient
preferences and nursing care plan priorities (Anderson et Willson, 2008). An “email intervention” cited
in the Finkelstein et al (2012) review led to a more comprehensive heart failure and medication
adherence assessment by nurses being recorded. EHRs contain templates that guide nurses for
assessment and help them identify problems (Meissner et Schnepp, 2014). The mixed review by
Stevenson et al (2010) revealed negative impacts of EHRs regarding poor care plans updates, the
difficulty of individualizing care plans within the systems, and the difficulty of capturing a broad picture
of the patient within the electronic personal record. Similarly, the Urquhart et al review (2009) showed
that computerized nursing care planning compared with manual planning led to (1) no effect between
groups regarding planning; and (2) negative effects, because planned tasks were not carried out as

expected for nurses using ICTs.
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Teaching of Patients and Families

Four reviews reported teaching benefits: three with the use of communication systems (Finkelstein et
al., 2012; Husebo et Storm, 2014; Jones et Brennan, 2002) and one with CDSSs (McKibbon et al.,
2011). For example, virtual visits simplified teaching and information sharing with patients and thus
became a way to transfer knowledge (Husebo et Storm, 2014). Also, patients had clearer instructions
on discharge and on their medication administration at home as reported by nurse practitioners
(McKibbon et al., 2011).

Communication and Care Coordination
Two reviews found that communication systems had positive impacts on delivering continuous and
coordinated care, on the prevention of preventing relapses into poor health (Husebo et Storm, 2014),

and on improving communication about resident care (Meissner et Schnepp, 2014).

Professional Satisfaction

Nurses’ Perspectives of the Quality of Care Provided

In six reviews, positive effects (Bowles et Baugh, 2007; Finkelstein et al., 2012; Husebo et Storm, 2014;
Jones et Brennan, 2002; McKibbon et al., 2011; Meissner et Schnepp, 2014) of CDSSs, management,
and communication systems were reported: improvement of quality of care and patient safety; nurses’
perceptions that BCMA reduce medication errors and improve medication administration processes
(McKibbon et al., 2011); and the provision of comprehensive and adaptive care related to the patients’
needs with the help of telehealth used with elders (Jones et Brennan, 2002). In four reviews (McKibbon
etal., 2011; Meissner et Schnepp, 2014; Nguyen et al., 2014; Stevenson et al., 2010), negative results
were discussed: EHRs do not improve patient care as perceived by nurses (Nguyen et al., 2014); and
patients do not receive necessary care because the quality of residents’ records is lacking (Meissner
et Schnepp, 2014).

Satisfaction or Dissatisfaction of Nurses Using ICTs

The results in ten reviews, targeting the three eHealth domains, found that nurse satisfaction was
mixed: nine reviews reported positive effects (Anderson et Willson, 2008; Bowles et Baugh, 2007;
Finkelstein et al., 2012; Husebo et Storm, 2014; Kelley et al., 2011; McKibbon et al., 2011; Meissner
et Schnepp, 2014; Nguyen et al., 2014; Nieuwlaat et al., 2011), eight reported negative effects (Bowles
et Baugh, 2007; Husebo et Storm, 2014; Kelley et al., 2011; McKibbon et al., 2011; Meissner et
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Schnepp, 2014; Nguyen et al., 2014; Nieuwlaat et al., 2011; Stevenson et al., 2010), and one reported
no effect (McKibbon et al., 2011). Results pertained to overall acceptance of ICTs and their satisfaction
was described in general ways, such as “nurses were satisfied with ICTs.” There were also elements
associated with ICTs, such as system navigability (eg, complexity, ease of use, user-friendliness, and
flexibility), nurses’ attitudes, concerns about patients’ privacy, and perceived benefits or

inconveniences. Some nurses found EHRs to be irrelevant for practice (Nguyen et al., 2014).

Function 3: Producing Changes in Patients’ Condition
Nursing-Sensitive Outcomes

Patient Comfort and Quality of Life Related to Care

The positive effects of CDSSs and communication systems on comfort and quality of life related to care
(Anderson et Willson, 2008; Bowles et Baugh, 2007; Carrington et Tiase, 2013; Finkelstein et al., 2012;
Husebo et Storm, 2014; Jones et Brennan, 2002; Randell et al., 2007) were described in terms of
patient outcomes: fewer number of wetting occurrences (Anderson et Willson, 2008), reduction of
malnourished patients (Carrington et Tiase, 2013; Randell et al., 2007), the reduction of pain and
anxiety (Bowles et Baugh, 2007), better quality of life (Finkelstein et al., 2012), and lower burden related
to care (Jones et Brennan, 2002). One review reported little improvement on quality of care with the

use of telehomecare (Bowles et Baugh, 2007).

Empowerment

Four reviews (Bowles et Baugh, 2007; Finkelstein et al., 2012; Husebo et Storm, 2014; Urquhart et al.,
2009) highlighted empowerment as a positive effect of communication systems. One management
system showed no effect (Urquhart et al., 2009). Some examples of positive impacts include diabetic
patients, who felt that the telehomecare empowered them (Bowles et Baugh, 2007) and had positive
results in terms of diabetes management with an eHealth application (Finkelstein et al., 2012). One
review also cited videoconferences for conducting nursing virtual visits as tools to increase patients’

abilities to manage self-care (Husebo et Storm, 2014).

Functional Status

In three reviews (Finkelstein et al., 2012; Husebo et Storm, 2014; Jones et Brennan, 2002), the results
regarding the effects of communication systems on functional status (eg, physical, cognitive,

psychosocial functional capacity) were discussed in a positive way. Computer use (in a telehealth
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context) and elders’ self-esteem have been positively associated (Jones et Brennan, 2002). In another
review (Husebo et Storm, 2014), the results showed that communication systems (eg, virtual visits
using videoconference) decreased loneliness and melancholia, enhanced psychosocial and social
activity, and aided memory among home-dwelling elders. In the Finkelstein et al (2012) review, the
results revealed that the health status of patients among groups did not differ with the use of

communication systems.

Satisfaction or Dissatisfaction of Patients of Using ICTs

Patients’ satisfaction with ICTs was documented in five reviews that demonstrated positive effects
(Bowles et Baugh, 2007; Finkelstein et al., 2012; Husebo et Storm, 2014; Jones et Brennan, 2002;
Nguyen et al., 2014), three that showed negative effects (Husebo et Storm, 2014; Jones et Brennan,
2002; Nguyen et al., 2014), and two that showed no effect (Jones et Brennan, 2002; Nguyen et al.,
2014). Patient results indicated their degree of satisfaction or dissatisfaction with ICTs; their
acceptance, acceptability, and receptiveness of their usage of ICTs; and their appreciation for being
able to schedule videoconferences about topics of their choice (Bowles et Baugh, 2007; Husebo et
Storm, 2014; Nguyen et al., 2014). The results were presented in terms of usefulness (or uselessness);
perceived and actual benefits or advantages, such as accessibility and flexibility (Husebo et Storm,
2014); ease of use, usability, complexity; and the degree to which the ICTs were well-designed and
functioned fully (Finkelstein et al., 2012; Jones et Brennan, 2002; Nguyen et al., 2014). Some patients
were confident in using ICTs (Bowles et Baugh, 2007), whereas others were concerned about the
confidentiality of their health information (Nguyen et al., 2014). Results from the Husebo and Storm
(2014) review indicate that patients who had visual contact with nurses through communication

systems felt cared for and perceived a sense of connection.

Summary Description of eHealth Domains Related to Specific Themes

On the basis of the content of Table 3, we propose a summary description of which eHealth domains

cover specific themes of nursing care.

Management Systems

The only eHealth domain reported to influence the documentation time was management systems,
such as electronic nursing documentation (Kelley et al., 2011), CCIS (Mador et Shaw, 2009), CPOE,
eMAR (McKibbon et al., 2011), and EHRs (Poissant et al., 2005). The other themes reported with these
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systems were time spent on patient care; time management; information quality and access, intra and
interprofessional collaboration; quality of documentation; nurses’ competencies and skills; assessment,
care planning, and evaluation; nurses’ perspectives of the quality of care provided; empowerment; and

satisfaction of nurses and patients using ICTs.

Communication Systems

Communication systems was the only eHealth domain found to be applicable to the themes of nurse-
patient relationship, autonomy for nurses in their role, and patients’ functional status. These themes
were also discussed related to communication systems: teaching patients and families, knowledge
update and utilization; collaboration; quality of documentation; assessment, care planning and
evaluation; communication and care coordination; nurses’ perspectives of the quality of care provided;
satisfaction of nurses and patients using ICTs; patient comfort and quality of life related to care; and

patients’ empowerment.

Computerized Decision Support Systems (CDSSs)

CDSSs are mentioned in nurse’s practice environment themes (3/4): knowledge updating and
utilization; information quality and access; and intra- and interprofessional collaboration. Regarding the
nurses’ competencies and skills, CDSSs are involved with decision-making processes. Some other
themes discussed in relation to CDSSs are assessment, care planning, and evaluation; teaching of
patients and families; nurses’ perspectives of the quality of care provided; satisfaction of nurses and

patients using ICTs; and patient comfort and quality of life related to care.

2.1.6 Discussion

Summary of Main Results

This overview allowed a broad understanding of the dimensions of nursing care influenced by using
ICTs for providing care. Regarding the primary outcomes of interest, the themes that were most
frequently reported are documentation time; assessment, care planning and evaluation; nurses’
perspective of the quality of care provided; information quality; and access and time spent for patient
care. For secondary outcomes, satisfaction or dissatisfaction of nurses and patients using ICTs was
frequently mentioned.
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Discussion of Results With Respect to the First Function of the
NCPF

In relation to the first function of the NCPF (acquiring, deploying, and maintaining nursing resources),
many reviews outlined outcomes linked to “time.” The use of ICTs affected time management, time
spent for patient care, and documentation time. This theme could also refer to a dimension of the NCPF
called maintenance and economic sustainability of the nursing staff (Dubois et al., 2013). Sustainability
refers to the importance of having quality resources at the lowest cost. This dimension highlights
productivity and the necessity to optimize the outputs produced from a given set of inputs; in other
words, to minimize the amount of nursing tasks, materials, and equipment without sacrificing the quality
of nursing services. The “time” dimension can be understood in terms of how ICTs can impact staff,
productivity, optimization of the staff's time management, and resources utilization. We do believe that
time is an interesting outcome related to the resources of the overall structure (nursing staff), but it
does not reflect directly on how ICTs can transform or support what nurses do (nursing activities or
interventions) within their actual scope of practice. Considering our results, we do not believe that
further research should focus on “time” in order to better understand the effects of ICTs on nursing care

(and specifically, on nursing processes).

This review did not explore other dimensions and indicators related to the first function of the NCPF,
such as nursing staff supply. These dimensions include quantity and quality indicators. As an example,
it would be interesting to explore whether the availability of ICTs in specific health care settings impacts

the quantity of nurses needed to perform nursing services.

Another relevant topic would be to probe whether ICTs act as facilitator or motivator to enhance nurses’
working conditions, or serve as a barrier that inhibits them. To what extent can ICTs create favorable
conditions that attract nurses and reinforce stability in the workforce? A systematic review was
undertaken on the effect of ICTs on retention and recruitment of health care professionals (Gagnon et
al., 2011). The results revealed that, in 9 out of the 13 studies, ICT use demonstrated a positive, though
often indirect, influence on recruitment and retention. The influence of ICTs on retention of nurses was
also examined in a qualitative study (Gagnon et al., 2013). The results highlighted various impacts of

ICTs on nurse retention (ie, little or no impact, unclear impact, or indirect positive impact).
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Discussion of Results With Respect to the Second Function of the
NCPF

The three dimensions corresponding to the second function, transforming nursing resources into
nursing services, are nurses’ practice environment, nursing processes, and professional satisfaction.
The themes “knowledge updating and utilization” and “communication and care coordination” were not
explicitly described in the NCPF and we used them from the instrument of “actual scope of nursing
practice” (D'Amour et al., 2012). The indicator “scope of practice” is included in the nursing processes

of the NCPF, but there are no explicit underlying subindicators.

The “information quality and access” theme was analyzed as an effect of ICTs on nurses’ practice
environment. In other words, ICTs are seen as a potential way to support nursing work by allowing
them to get access to various sources of information and clinical data. The theme “quality of
documentation” is not part of the nurses’ practice environment because it is linked to what nurses do

as activities.

The capacity of nurses to deliver nursing interventions is intimately and consistently linked with
organizational processes that capture the nursing practice context and mediate its outcomes (Aiken et
al., 2001; Sidani et al., 2004). These processes, defined as interventions, support nursing work and
sustain a professional environment (Lake, 2002). We hypothesize that, if nurses have access to a
comprehensive set of information about patients, this would trickle down on nursing processes, such
as quality of documentation, assessment, care planning, and evaluation. It would also impact

communication and care coordination to benefit patient outcomes.

A surprising result is the following: only one review mentioned nurse autonomy in relation to the use of
technology (Bartoli et al., 2009). It would be interesting to know more about questions such as: How
can we define “autonomy” in a context in which nurses use or are exposed to ICTs to provide nursing
care? How can ICTs support or influence nurse autonomy? Can ICTs be a required training tool in

nurses’ practice environments to support their own autonomy?

The NCPF model reflects the deployment of nurses’ full scope of practice, including assessment,
planning, and evaluation; problem and symptom management; health promotion and illness prevention;
care coordination; and discharge planning, which are conceptualized through interventions and

processes in the model.
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From a healthcare provider perspective, these processes grasp the technical elements of care and
reflect the extent to which staff are capable of using and mobilizing their competencies to deploy their
entire scope of practice. These processes demonstrate the capability of nurses to engage the needs
of patients (Dubois et al., 2013). Our results show that, in reference to the processes described in the
NCPF, few such processes have been described in the studies included in this overview. However,
assessment, care planning, and evaluation are the most cited themes in the nursing processes
dimension, followed by teaching of patients and families and, finally, by communication and care
coordination. Despite these outcomes, it would be helpful to conduct primary studies on how ICTs could
influence or support other nursing processes, such as problem and symptom management, health

promotion and iliness prevention, and discharge planning.

Nurses’ professional satisfaction is conceived as the result of nursing processes. Our results revealed
two facets of this satisfaction: nurses’ perspective of the quality of care provided and nurses’
satisfaction or dissatisfaction using ICTs. The NCPF included additional indicators that were not
mentioned in the included reviews to capture the nurses’ professional satisfaction: having the time to

do their job and the enjoyment derived from it.

Discussion of Results With Respect to the Third Function of the
NCPF

We believe that nursing-sensitive outcomes, which are the “patient outcomes,” are underrepresented
in our overview because of our inclusion criteria that focused on reviews of the impact or effect of ICTs
on nursing resources and services. Thus, patient outcomes were only considered if nursing outcomes
were reported. This means that we included patients’ outcomes as primary outcomes as long as they
fell within the usage of ICTs by nurses, and then, when outcomes related to the second function of the
NCPF (nursing services and processes) were reported. Dubois and colleagues (2015) undertook a
systematic work including three literature reviews to identify the priority indicators in evaluating the
nursing contribution to quality of care. The results revealed that the most frequently examined nursing
sensitive outcomes are pressure ulcers, medication administration errors, urinary infections by
catheter, and falls. These indicators are located in the “risk outcomes and safety” dimension of the
NCPF. Despite this, there are several systematic reviews on the effects of ICTs on patients’ outcomes
(Agboola et al., 2015; Lima et al., 2016; Raaijmakers et al., 2015; Singh et al., 2016). However, these
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reviews do not necessarily explore the impact of ICTs on nursing services and processes (second

function of the NCPF) when considering patients’ outcomes.

Strengths and Potential Biases

There are many strengths of this overview. First, it employed a comprehensive search strategy, which
was developed and implemented by a medical librarian. Second, data extraction and quality
assessment were conducted by three reviewers working independently. Third, the data extraction
process was done with the use of the NCPF, which supported the organization and the analysis of
results. This framework supported reflection on the way ICTs could influence specific aspects of nursing
care. Some new, redefined, or adapted dimensions and indicators have been suggested in the
framework: time management, time spent for patient care and documentation time, information quality
and access, documentation quality, knowledge updating and utilization as part of the nurses practice
environment, communication and care coordination, and nurse and patient satisfaction or
dissatisfaction regarding their use of ICTs. Fourth, one of the authors of the NCPF (CAD) challenged
the analysis and interpretation of the results. Some debriefing meetings were held to discuss the way
the themes were presented related to their organization in the NCPF (under specific subsystems,

dimensions, and indicators).

There are also limitations to this overview. First, as mentioned by other authors (Cheung et al., 2012;
Worswick et al., 2013), we were limited by the information provided by the review authors. The
granularity of details available was limited and some information was lacking regarding both the
description of ICTs (eg, their features, components, contexts of use, and area of practice) as well as
findings regarding the dimensions of nursing care influenced by ICTs. Therefore, it was not possible to
make significant conclusions about how a specific ICT influenced one or many indicators (themes) of
nursing care, and it was challenging to categorize these extracted findings (impacts of ICTs) within the
NCPF. A comprehensive description of interventions (ICTs) would have been helpful. Further research
could be done to gain knowledge about how a specific ICT used in a certain area of practice can impact

on one or many dimensions and indicators of nursing care.

Third, the nature of the topic was not easy to capture in the reported data of systematic reviews. It was
difficult to establish if nurses experienced changes in their practice with the use of ICTs, or if instead

they believed that ICTs would change their practice and work environment without really experiencing
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these transformations. Some outcomes related to the use of ICTs are reported in terms of “barriers.”
However, it is not always clear if it is a barrier to use ICTs or an effect or impact of having used them.
Systematic reviews on the determinants of nurses’ acceptance and use of ICTs are plenty (Gagnon et
al., 2012; Gephart et al., 2015; McGinn et al., 2011; Young et al., 2011), but do not inform on the real

effects of ICTs on nursing practice.

Fourth, we used AMSTAR to assess methodological quality of qualitative and mixed-method reviews
even if this tool was not developed for types of reviews other than quantitative using mainly RCT
designs. The results of this work should be interpreted with caution. Although it provides a broad
perspective on the phenomenon of interest, the main shortcoming of a review of systematic reviews is
the heterogeneity in terms of population, interventions (types of ICTs), types of reviews, and the variety
of outcomes, which might lead to the possibility of biased conclusions. For further research and
methodological development in this domain, we strongly recommend a consolidated tool to evaluate
the quality of different types of reviews on a common scale. The results of the assessment of
methodological quality of mixed-method and qualitative reviews must be interpreted with caution,
considering that AMSTAR is not used and designed for that purpose. In fact, some criteria do not fit
the specificities of other types of reviews because there are no gold standards or guidelines allowing
us to perform this task. Consequently, mixed-method and qualitative reviews started with a lower score,
which cannot lead to a judgment about the likely bias and methodological limitations inherent in the

majority of reviews summarized in Table 2.

Finally, this overview draws a picture of the reality of ICTs that covered a period extended from 2002
to the start of 2015. The emerging or novel ICTs that have been published from 2015 until now could

not be captured.

Differences Between Protocol and Overview

As stated in the protocol (Rouleau et al., 2015), one of the objectives was to explore whether specific
categories of ICTs (management systems, communication systems, CDSSs, or information systems)
could have an impact on nursing care. As mentioned earlier, the heterogeneity of reviews and the lack
of granularity regarding extracted data or information were some reasons why we could not pursue the

initial objective.
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When we planned this overview, we were particularly interested in the dimensions of nursing care
inherent to the second and the third function of the NCPF, which are nurses’ practice environments,
nursing processes, professional satisfaction (second function or subsystem), and nursing-sensitive
outcomes (third function or subsystem). Throughout the data extraction process, we realized that some
outcomes, particularly those related to the time and efficiency, were frequently mentioned. We then

decided to extract these results based on their frequency and their impact on the nursing care.

2.1.7 Authors’ Conclusions

To the best of our knowledge, this is the first attempt to draw a broad understanding and a
schematization of specific dimensions and indicators of nursing care influenced by ICTs. Using the
NCPF was useful to illustrate the way ICTs can impact 3 subsystems (nursing resources, nursing
services or processes, and nursing sensitive outcomes or patients’ outcomes), 5 dimensions, and 19
themes corresponding to the NCPF indicators. Findings of this overview are a good starting point from
which we could deepen our conceptualization on the way nursing care system performance can be
affected by ICTs. According to a systemic perspective, it is plausible to believe that the adoption and
implementation of ICTs in the nursing care system must be addressed under a multidimensional
perspective, considering that the 3 subsystems are interrelated. If nurses use ICTs to support their
interventions, and the impacts of such ICTs are positive or negative on the work they do, this could
possibly reverberate on patient outcomes. We have to keep this broad representation in mind when it

will be the time to plan and to implement emerging ICTs in health care settings.

Takeaways Messages

Using the NCPF was relevant to draw a broad, multidimensional, and a system-based perspective on

the dimensions and indicators of nursing care that can be impacted by ICTs.

ICTs have mixed impacts on 19 indicators related to nursing care: documentation time, time spent for
patient care, time management, knowledge updating and utilization, information quality and access,
nurse autonomy, intra- and interprofessional collaboration, nurses competencies-skills, nurse-patient
relationship, quality of documentation, assessment, care planning and evaluation, teaching of patients
and families, communication and care coordination, nurses’ perspectives of the quality of care
provided, patient comfort and quality of life related to care, empowerment, functional status, and

satisfaction or dissatisfaction of nurses and patients using ICTs.
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Management systems, including, for instance, electronic nursing documentation system, CCIS, CPOE,
eMAR, and EHRs, have been discussed exclusively with the theme “documentation time” (in the

included reviews).

Communication systems have been described exclusively regarding nurse-patient relationship,
autonomy for nurses in their role, and patients’ functional status (eg, physical, cognitive, and

psychosocial functional capacity).
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Multimedia Appendix 1. Search strategies

PubMed

Search

Query

Results

#57

(#56 and #52)

1,048

#56

(#10 and #55)

9,698

#55

(#11 or #12 or #13 or #14 or #15 or #16 or #19 or #20 or #21 or #22 or #23 or #24
or #25 or #26 or #27 or #28 or #29 or #33 or #34 or #35 or #37 or #38 or #39 or #40
or #41 or #42 or #43 or #44)

103,615

#54

(#10 and #52 and #53)

1,400

#53

(#11 or #12 or #13 or #14 or #15 or #16 or #18 or #19 or #20 or #21 or #22 or #23
or #24 or #25 or #26 or #27 or #28 or #29 or #33 or #34 or #35 or #37 or #38 or #39
or #40 or #41 or #42 or #43 or #44)

178,564

#52

(systematic[sb] OR meta-analysis[pt] OR meta-analysis as topicimh] OR meta-
analysis[mh] OR meta analy*[tw] OR metanaly*[tw] OR metaanaly*[tw] OR met
analy*[tw] OR integrative research[tiab] OR integrative review*[tiab] OR integrative
overview*[tiab] OR research integration*[tiab] OR research overview*[tiab] OR
collaborative review*[tiab] OR collaborative overview*[tiab] OR systematic
review*[tiab] OR technology assessment®[tiab] OR technology overview*[tiab] OR
"Technology Assessment, Biomedical'lmh] OR HTAJtiab] OR HTAs[tiab] OR
comparative efficacy[tiab] OR comparative effectivenesstiab] OR outcomes
research[tiab] OR indirect comparison*[tiab] OR ((indirect treatment[tiab] OR mixed-
treatment]tiab]) AND comparison*[tiab]) OR Embase*[tiab] OR Cinahl*[tiab] OR
systematic overview*[tiab] OR methodological overview*[tiab] OR methodologic
overview*[tiab] OR methodological review*[tiab] OR methodologic review*[tiab] OR
quantitative review*[tiab] OR quantitative overview*[tiab] OR quantitative
synthes*[tiab] OR pooled analy*[tiab] OR Cochrane[tiab] OR Medline[tiab] OR
Pubmed[tiab] OR Medlars|tiab] OR handsearch*[tiab] OR hand search*[tiab] OR
meta-regression*[tiab] OR metaregression*[tiab] OR data synthes*[tiab] OR data
extraction[tiab] OR data abstraction*[tiab] OR mantel haenszel[tiab] OR petoltiab]
OR der-simonian[tiab] OR dersimonian[tiab] OR fixed effect*[tiab] OR "Cochrane
Database Syst Rev'[Journal:_jrid21711] OR "health technology assessment
winchester, england"[Journal] OR "Evid Rep Technol Assess (Full Rep)"[Journal]
OR "Evid Rep Technol Assess (Summ)"[Journal] OR "Int J Technol Assess Health
Care"[Journal] OR "GMS Health Technol Assess"[Journal] OR "Health Technol
Assess (Rockv)"[Journal] OR "Health Technol Assess Rep"[Journal])

316,978

#44

(smartphone or smart phone)

1,295

#43

Cellular Phone[mesh]

5,014

#42

Medical Order Entry Systems[mesh]

1,493

#41

Health Records, Personal[mesh]

718

#40

Reminder Systems[mesh]

2,244

46




#39 Health Information Systems[mesh] 299
#38 Decision Support Systems, Clinical[mesh] 4,838
#37 Electronic Mail[mesh] 1,866
#35 Computers, Handheld[mesh] 2,323
#34 web-based intervention* 401

#33 (web site* or website*) 18,625
#29 (sms or short message service) 5,156
#28 pda* 10,805
#27 personal digital assistant* 898
#26 ict 3,494
#25 ("information and communication technolog*) 12,717
#24 information technolog* 13,553
#23 telecare 2,508
#22 (ehealth or e-health) 20,101
#21 telehealthcare 62

#20 telehealth 18,529
#19 Public Health Informatics 3,883
#16 Electronic Health Record* 9,904
#15 Telenursing 210
#14 (Telemedicine or tele medicine or tele-medicine) 18,314
#13 remote communication* 37

#12 Remote Consultation* 3,709
#11 Decision Making, Computer-Assisted/nurs* 925
#10 (#1 or #2 or #3 of #4 or #5 or #6 or #7 or #8 or #9) 732,152
#9 Nurs* 731,812
#8 Nursing [Subheading] 116,730
#7 Nursing Diagnosis [Mesh] 3,841
#6 Nursing Care [Mesh] 118,176
#5 Evidence-Based Nursing [Mesh] 2,184
#4 Advanced Practice Nursing [Mesh] 834

#3 Nursing Assessment[MeSH Major Topic] 12,306
#2 Nurse's Role[MeSH Major Topic] 15,805
# Nurse's Practice Patterns[MeSH Major Topic] 783
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CINAHL

Search | Query Results
#43 #41 AND #42 475
#42 (Tl (systematic* n3 review*)) or (AB (systematic* n3 review*)) or (Tl (systematic* 79,479

n3 bibliographic*®)) or (AB (systematic* n3 bibliographic*)) or (Tl (systematic* n3

literature)) or (AB (systematic* n3 literature)) or (TI (comprehensive* n3 literature))

or (AB (comprehensive* n3 literature)) or (Tl (comprehensive* n3 bibliographic*))

or (AB (comprehensive* n3 bibliographic*)) or (Tl (integrative n3 review)) or (AB

(integrative n3 review)) or (IN “Cochrane Database of Systematic Reviews”) or (TI

(information n2 synthesis)) or (Tl (data n2 synthesis)) or (AB (information n2

synthesis)) or (AB (data n2 synthesis)) or (Tl (data n2 extract*)) or (AB (data n2

extract®)) or (Tl (medline or pubmed or psyclit or cinahl or (psycinfo not “psycinfo

database”) or “web of science” or scopus or embase)) or (AB (medline or pubmed

or psyclit or cinahl or (psycinfo not “psycinfo database”) or “web of science” or

scopus or embase)) or (MH “Systematic Review”) or (MH “Meta Analysis”) or (TI

(meta-analy* or metaanaly®)) or (AB (meta-analy* or metaanaly*))
#41 (#1 OR#2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10) AND (#39 10,745

AND #40)
#40 #1 OR #2 OR #3 OR#4 OR #5 OR #6 OR #7 OR #8 OR #9 96,152
#39 (#11 OR#12 OR #13 OR #14 OR #15 OR #16 OR #17 OR #18 OR #19 OR #20 299,359

OR #21 OR #22 OR #23 OR #24 OR #25 OR #26 OR #27 OR #28 OR #29 OR

#30 OR #31 OR #32 OR #33 OR #34 OR #35 OR #36 OR #37 OR #38)
#38 TX smartphone or smart phone 4,676
#37 MH Wireless Communications 9,143
#36 MH Electronic Order Entry 2,262
#35 MH Medical Records, Personal 740
#34 MH Computers, Hand-Held 3,094
#33 MH Reminder Systems 1,743
#32 MH Health Information Systems 1,782
#31 MH Decision Support Systems, Clinical 2,649
#30 MH Electronic Mail 4,453
#29 TX web-based intervention* 7,779
#28 TX (web site* or website*) 132,221
#27 TX (sms or short message service) 9,272
#26 TX pda* 4,038
#25 TX personal digital assistant* 4,637
#24 TXict 4,674
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#23 TX information and communication technolog* 40,595
#22 TX information technolog* 135,116
#21 TX telecare 2,511
#20 TX (ehealth or e-health) 5,190
#19 TX telehealthcare 86
#18 TX telehealth 6,574
#17 TX Public Health Informatics 9,436
#16 TX Electronic Health Record* 39,897
#15 TX Telenursing 1,857
#14 TX (Telemedicine or tele medicine or tele-medicine) 12,775
#13 TX remote communication® 10,314
#12 MH Remote Consultation 1,166
#11 MH Decision Making, Computer Assisted 1,021
#9 MH Nursing Diagnosis 3,726
#8 MH Nursing Care 16,328
#7 MH Nursing Practice, Evidence-Based 7,644
#6 MH Advanced Nursing Practice 7,886
#5 MH nursing assessment 15,029
#4 MH nursing role 41,332
#2 MM "Practice Patterns" 6,282
#1 MJ Practice Patterns 6,377
Cochrane
Search | Query Results
#21 DARE, Cochrane Reviews, HTA 2,502
#20 #1 and #19 4,332
#19 #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 or #10 or #11 or #12 or #13 or #14 20,774
or #15 or #16 or #17 or #18
#18 smartphone or smart phone 162
#17 web-based intervention* 1,679
#16 web site* or website* 5,009
#15 sms or short message service 684
#14 pda* 604
#13 personal digital assistant* 230
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#12 ict 230

#11 information and communication technolog* 931

#10 information technolog* 9,143

#9 telecare 290

#8 ehealth or e-health 381

#7 telehealth* 371

#6 Public Health Informatics 93

#5 Electronic Health Record* 7,326

#4 Telenursing 37

#3 Telemedicine or tele medicine or tele-medicine 1,607

#2 remote communication* 302

#1 nurs* 27,166

Embase

Search | Query Results

#50 #39 and #49 817

#49 #40 or #41 or #42 or #43 or #44 or #45 or #46 or #47 or #48 245,837

#48 comparative near/3 (efficacy or effectiveness) 20,459

#47 meta next/1 regression® or metaregression* 3,768

#46 met next/1 analy* or metanaly* or technology next/1 assessment* or hta or htas | 25,758
or technology next/1 overview* or technology next/1 appraisal®

#45 'mantel haenszel' or peto or 'der simonian' or dersimonian or fixed next/1 effect* | 19,314
or latin next/1 square*

#44 handsearch* or (hand and search*) 13,339

#43 data next/1 synthes* or data next/1 extraction* or data next/1 abstraction* 20,456

#42 integrative near/3 (review* or overview*) or collaborative near/3 (review* or 16,729
overview*) or pool* near/3 analy*

#41 quantitative near/3 (review* or overview* or synthes*) or research near/3 21,348
(integrati* or overview®)

#40 'systematic review'/exp or 'meta-analysis'/exp 137,848

#39 #10 and #38 27,532

#38 #11 or #12 or #13 or #14 or #15 or #16 or #17 or #18 or #19or #20 or #21 or 299,928
#22 or #23 or #24 or #25 or #26 or #27 or #28 or #29 or #30 or #31 or #32 or
#33 or #34 or #35 or #36 or #37

#37 smartphone or smart next/1 phone 1,714

#36 ‘cellular phone'/exp 8,515
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#35 'medical order entry systems'/exp 17,424
#34 'health records, personal'/exp 147,252
#33 'reminder systems'/exp 1,521
#32 ‘health information systems'/exp 14,489
#31 'decision support systems, clinical'/exp 13,324
#30 ‘electronic mail'/exp 10,032
#29 ‘computers, handheld'/exp 13,685
#28 'web based' next/1 intervention* 469
#27 website* or web next/1 site* 24,402
#26 sms or 'short message service' 6,528
#25 pda* 19,566
#24 ‘personal digital' next/1 assistant* 1,348
#23 ict 5,592
#22 communication next/1 technolog* 2,884
#21 information next/1 technolog* 24,938
#20 ehealth* 1,619
#19 telecar* 2,831
#18 telehealth* 3,240
#17 'public health informatics' 289
#16 'electronic health record' 3,421
#15 telenursing 226
#14 telemedicine or 'tele medicine' 17,460
#13 remote next/1 communication* 42

#12 remote next/1 consultation* 240
#11 'decision making, computer-assisted'/exp 13,324
#10 #1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 824,943
#9 nurs* 824,501
#8 'nursing'/exp 339,695
#7 'nursing diagnosis'/exp 3,662
#6 'nursing care'/exp 30,587
#5 'evidence based nursing'/exp 2,268
#4 ‘advanced practice nursing'/exp 979

#3 'nursing assessment’/exp 28,476
#2 'nurse attitude'/exp 33,230
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#1 'nursing practice'/exp 3,503
Epistemonikos

Query Results

(nurs* AND tele* OR information technolog* OR communicati* technolog* or ICT or | 894

emr or ehr or electronic health record* or electronic medical record®)

Web of Science

Search | Query Results

#25 #24 AND #21 451

#24 #23 OR #22 Approximately
651,677

#23 TOPIC: (systematic review) Approximately
306,063

#22 TOPIC: (meta-analysis or metaanalysis or meta analysis) Approximately
423,202

#21 #20 AND #1 Approximately
18,415

#20 #19 OR #18 OR #17 OR #16 OR #15 OR #14 OR #13 OR #12 OR #11 | Approximately

OR#10 OR #9 OR #8 OR #7 OR #6 OR #5 OR #4 OR #3 OR #2 635,643

#19 TOPIC: (smartphone or smart phone) Approximately
13,177

#18 TOPIC: (Electronic Mail) Approximately
10,054

#17 TOPIC: (web site* or website™) Approximately
119,442

#16 TOPIC: (sms or short message service) Approximately
19,538

#15 TOPIC: (pda®) Approximately
47,576

#14 TOPIC: (personal digital assistant®) 2,732

#13 TOPIC: (ict) Approximately
28,076

#12 TOPIC: (information and communication technolog®) Approximately
57,260

#11 TOPIC: (information technolog*) Approximately
342,198

#10 TOPIC: (telecare) 977
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#9 TOPIC: (ehealth or e-health) Approximately
8,021

#8 TOPIC: (telehealth) Approximately
6,320

#7 TOPIC: (telehealth) Approximately
6,320

#6 TOPIC: (Public Health Informatics) Approximately
5,530

#5 TOPIC: (Electronic Health Record*) Approximately
36,111

#4 TOPIC: (Telenursing) 252

#3 TOPIC: (Telemedicine or tele medicine or tele-medicine) Approximately
33,391

#2 TOPIC: (remote communication®) Approximately
20,406

#1 TOPIC: (nurs®) Approximately
1,020,251
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Multimedia Appendix 5. Review objectives, limitations, and main
conclusions.
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analyses. Potential for
publication bias.

direct patient care time for
physicians or nurses, does
decrease medication errors,
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quality of care provided to
hospitalized patients remains
unknown.
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Mador To provide a comprehensive Lack of reliance on self- It is important that a definition
(2009) review of the published reported or questionnaire- | of staff activities be
empirical literature on the based data and on developed and validated so
impact of a critical care interrater reliability. No that this can be standardized.
information system (CCIS) on discussion on within-and | The impact of a CCIS on the
time spent documenting and in | between-group amount of time that health
direct patient care by staff in the | differences. All papers care providers (HCPs) spend
Intensive Care Unit (ICU). were from developed charting and in direct care
countries and a low remains unclear.
number of papers
available insert bias.
Maenpaa | To find out how health The quality and scope of | Regional health information
(2009) information systems have been | the analyzed literature. system (RHIS) improved
investigated, what has been Studies reviewed by one | clinical data access, timely
investigated, and what are the researcher. Difficulty in information, and clinical data
outcomes? classifying the studies exchange and improvement
according to purpose. in communication and
The review only covered | coordination. There was also
studies in English. inadequate access to patient
relevant clinical data.
McKibbon | To review the evidence on the Literature was Nonphysician groups value
(2011) impact of health information heterogeneous; standard | different aspects of
technology (HIT) on all phases | definitions are lacking. medication management
of the medication management | Majority of research was | health IT (MMIT), have
process. based on observational diverse needs, and use
methods, often with systems differently. Most
opportunity for bias. studies evaluated changes in
Substantial deficiencies in | processes and outcomes of:;
reporting data. use, usability, and
knowledge, skills, and
attitudes. Most showed
moderate to substantial
improvement with
implementation of MMIT.
Meissner | To explore staff experiences Different settings across | Staff experience IT as a
(2014) within the process of the studies: this limit the benefit when it simplifies their

implementation of computer-
based nursing records.

ability to generalize the
findings. Timing of data
collection was different in
all studies, which could
mean that experiences
may differ.

daily working routines. When
IT complicates them, it is
experienced as a burden. The
staff experience differs
according to duties and
responsibilities.
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Mickan To synthesize high-quality Heterogeneity of studies | HCPs use of handheld
(2014) evidence to answer the makes synthesis difficult. | computers can improve their
question: Does health care There is reason to be clinical decision-making
professionals’ use of handheld | concerned about through improved information
computers improve their access | publication bias given the | seeking and adherence to
to information and support sparse reporting of clinical guidelines. Handheld
clinical decision making at the negative findings. computers show promise for
point of care? real-time access to and
analysis of clinical
information.
Nguyen To review EHR¢ Lack of well-defined The potential of technology to
(2014) implementations around the conceptual frameworks improve clinical
world and report findings on for evaluation in various | documentation quality,
benefits and issues associated | papers. There is arange | increase administration
with EHR implementation. of sociotechnical efficiency, lead to better
theoretical frameworks quality, safety, and
used in different papers. | coordination of care. Negative
impacts: changes to workflow
and work disruption.
Nieuwlaat | To determine if CCDSSs Incomplete data for CCDSSs have potential for
(2011) improve processes of care or evaluation of the CCDSS | improving process of care for
patient outcomes for therapeutic | effects. Variety of drugs TDMD. More potent CCDSSs
drug monitoring and dosing and health care settings | need to be developed, should
(TDMD). were included. These be evaluated by independent
factors combined made it | researchers using cluster
problematic to pool randomization and primarily
results. Risk for assess patient outcomes
publication bias of related to drug efficacy and
positive RCTs, which safety.
could cause
overestimation of
efficacy.
Poissant To examine the impact of EHRs | Papers included in this Nurses are more likely than
(2005) on documentation time of review cover a 10-year physicians to gain time

physicians and nurses and to
identify factors that may explain
efficiency differences across
studies.

time period during which
technology was rapidly
evolving.

efficiency by using a
computer system to
document patient information.
This could be explained by
the fact that nurses and
physicians they document
different types of information.
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Randell To examine the effect of CDSSs | Heterogeneity in the way | The introduction of CDSSs
(2007) on nursing performance and the interventions work, may not lead to a positive
patient outcomes. protocols on which they outcome; further studies are
are based, and the needed in order to identify
decision tasks they contexts in which CDSSs use
support. Risk of is most effective. Future
contamination was a studies should seek to
concern in four studies. explore the significance of
each component for nursing
performance and patient
outcomes.
Stevenson | To examine nursing The small number of Nurses were dissatisfied with
(2010) documentation in relation to how | studies limits the EPRs because they did not
nurses experience using the reliability. There is a support everyday clinical
EPRe in everyday clinical limited number of studies | practice and were not user-
practice in acute or inpatient on nurses’ experience of | friendly. The nursing
ward settings. EPRs in ward settings. documentation software in
Further studies may have | the EPRs requires a design
been found if the search | which is integrated into the
had been extended to clinical workflow and
cover a longer period. functions optimally in clinical
practice.
Urquhart | To establish the beneficial and | Poor methodological The identified studies provide
(2009) adverse effect of nursing record | quality of studies. Blinded | no evidence of any
systems on nursing practice and | assessment of the measurable difference, in
patient outcomes. To establish | outcomes was not nursing practice or patient
gaps in knowledge and identify | reported. Truncation in outcomes, between the use
areas for further research, both | the presentation of data of one kind of nursing record
in nursing and in informatics. and results for publication | system or another.
of all studies has caused
some difficulty in
assessment.

°CDSSs: computerized decision support systems.

"SMS: short message service.
°ED: emergency department.
“EHR: electronic health record.
°EPR: electronic personal record.
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Multimedia Appendix 6. eHealth domains, interventions, and
comparisons.

technology, electronic
health records (EHR)

telehomecare to monitor
conditions, reinforce
patient teaching and
compliance, and to
support patient and
family; heart failure

Review eHealth Type of generaland | Examples of included | Examples of
domain specific ICTs? interventions comparison
(intervention) (particularly those interventions

used by nurses)

Anderson | CDSSs? Email discussions, Examples included In-hospital clinic;

(2008) handheld computer, clinical decision-making | APNd; nurse eliciting

pocket preceptor, model and novice patient preference
expert system nursing | clinical reasoning model | and usual care
information system that provides novice
(ES-NIS), PDAe, nurses with the decision
telephone advice line | support assistance of
with CDSSs, Web- an experienced
based decision preceptor; wound and
support tool skin intelligence system
based on clinical
practice guidelines;
computerized
algorithmic decision
support; pressure ulcer
prevention and
management system to
assist nurses with
individualized guideline-
based treatment for
patients who have, or
are risk for, pressure
ulcers.

Bartoli Communication | Telemonitoring, No specific example Not specified

(2009) systems telenursing

Bowles Management Telemanagement, Examples include Usual care; no

(2007) and telemonitoring, physiologic home intervention; hybrid
communication | telecare, telehealth, monitoring and care (telehomecare
systems, telemedicine, telemanagement on and traditional)

telehomecare, chronic heart failure
interactive video outcomes;
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management program
through an in-home
telehealth
communication device;
telehealth intervention
used to reduce
secondary conditions
among people with
spinal cord injury.

Carrington | Management Sensor-monitored Examples include Not specified
(2013) systems, activity, EHR, sensors monitoring
communication | electronic medical elderly activity; ORA to
systems, records (EMR), explore the relationship
CDSSs bedside of nursing unit
communication tool, communication to
clinical care patient safety and
classification system, | quality outcomes;
continuity of care interoperable set of
record, organization diagnosis for use in
risk analyzer (ORA) patient problem list in
the EHR to support
interoperability; using
the clinical care
classification system for
costing acute care
nursing.
Dowding | Management Clinical dashboard, Examples include EMR, usual care
(2015) systems dashboard with EMR, | ventilator management
radiology dashboard dashboard, presented

with picture archiving
and communication
systems, ventilator
management
dashboard, adverse
drug event (ADE)
dashboard

as a screensaver and
accessible with or
without EMR with
indicators for each
patient for each element
of ventilator
management bundle
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Finkelstein
(2012)

Management
systems,
communication
systems,
CDSSs

Email, telemedicine,
EMR, videophone,
video-based home
telehealth, clinical
reminders

Examples include email
reminder highlighting
heart failure
recommendations, or an
augmented intervention
of email plus additional
prompts, educational
material, and outreach
by a nurse specialist;
smoking advice by
nurses and
anesthesiologists in a
preoperative clinic;
clinical decision support
system for depression;
Web chat for the public
to contact a nurse for
any kind of health
problem.

Usual care, no email,
no intervention,
nursing patient
assessment using

paper

Free
(2013)

Communication
systems;
CDSSs

Mobile telephone,
PDA, computer-based
scoring system,
handheld CDSS;
portable media player

Examples include
enhancing nursing
students’
pharmacological
knowledge during
clinical practice;
determining whether
nursing medication
errors could be reduced
and nursing care
provided more
efficiently; comparing
the proportion of
obesity-related
diagnoses in clinical
encounters documented
by nurses using a PDA-
based log with and
without obesity decision
support feature.

No access to PDA;
paper version of same
resources; manual
scoring and timing;
own knowledge and
beliefs; textbooks
found on unit and
calculator; clinical log
with height and
weight; obesity-
related diagnoses
from a pick-list of
diagnoses for “weight-
related condition;”
plan of care items
from pick-list; paper-
based teleforms;
consultation of the
early warning score
(EWS) weightings;
usual communication
procedure
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Georgiou | Management CPOEs, clinical Examples include Not specified

(2013) systems, information systems, | effects of implementing
CDSSs nursing documentation | CPOE and nursing
system documentation on

provider workflow; effect
of implementing clinical
information systems on
processes of care and
outcomes in the EDf;
integration of clinical
decision support into an
existing ED CPOE
system; effect of CPOE
combined with a bar-
code system on the
specimen labeling
process; effect of CPOE
on pediatric ED care
providers’ allocation of

time
Husebo Communication | Virtual visits by using | Examples include virtual | Usual care; standard
(2014) systems videophones and real- | visits delivered by care, videoconference
time audiovisual videophone were used | and monitoring;
communication for observations of the | conventional methods
devices patients’ condition, on wound home care;
prevention of social telephone service or
isolation and increase in | standard unmonitored
social activities, medication
medication safety, compliance service.

support and monitoring
of a chronic medical

condition.
Jones Communication | Telehomecare visits, Examples include Physical assessments
(2002) systems telephone nursing interactive video nursing | conducted in
interventions, assessment of cardiac | traditional face-to-face
interactive computer heart failure, wound modes
networks, interactive | management using
video nursing, interactive video
interactive video technology,
technology, videoconferencing for
videoconference the assessment of
cognitive functioning
Kelley Management EHR, electronic No specific example N/As

(2011) systems nursing documentation
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Mador Management Critical care Electronic medical Paper-based
(2009) systems information systems record (EMR), which is | documentation
(CCIS) a computerized patient
charting system, which
has been specifically
designed for use in ICU.
Maenpaa | Management Regional health care Examples include D- Not specified
(2009) systems information system RHIS—exemplary
(RHIS), regional scenario of thyroid
health care disease care in an
information integratedsetting; I-
organization (RHIO), RHIS—
disease-specific electrocardiogram
regional health care (ECG) or angio
information systems processing and
(D-RHIS), and management system,
integrated regional Wireless application
health care protocol (WAP)-based
information systems (I- | system for data
RHIS). transmission from the
patient’s and from the
clinician’s side.
McKibbon | Management MMIT", e-prescribing | Examples include MMIT | Not specified.
(2011) systems; applications, electronic | applications as
CDSSs medication electronic systems that
administration record (1) collect, process, or
systems (eMAR), exchange health
EHRs and EMRSs, information about
personal health patients; (2) are
records (PHRs), integrated with existing
health information health IT systems such
systems, hospital as EHR or EMR
information systems, | systems; and (3)
CPOE, bar-coded provide advice or
medication suggestions on issues
administration or decisions related to
(BCMA), pharmacy- medication
based HIT, PDAs, management.
patient decision
support systems.
Meissner | Management Computer-based No specific example N/A
(2014) systems nursing records,

clinical information
systems, EHR,
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bedside EMR,

electronic
documentation
Mickan CDSSs PDA with or without Examples include PDA | PDA without rule for
(2014) CDSS with rule for gastrointestinal risk
gastrointestinal risk assessment when
assessment when prescribing NSAIDS;
prescribing NSAIDS'; conventional care;
PDA with angina PDA without CDSS
diagnosis software. for obesity diagnosis;
PDA with CDSS for PDA used for data
obesity diagnosis; PDA | collection only; paper-
with CDSS for based guideline
pulmonary embolism. material.
Nguyen Management EHR No specific example N/A
(2014) systems
Nieuwlaat | CDSSs CDSSs used for CDSSs (computer- A strict glycemic
(2011) TDMD assisted insulin control protocol for
protocol) recommended | intravenous insulin
insulin dosing and infusion. All insulin
glucose monitoring to adjustments were
achieve glucose control | made by nurses.
in patients in intensive Conventional and
care units. usual care:
Subcutaneous insulin
is administered for
blood glucose levels.
Poissant | Management EHR, central station The PDA was used to Paper charting
(2005) systems desktops such as enter data on an activity

computerized nursing
documentation
system, PDA, bedside
terminals

of daily living (ADL)
assessment tool and
was used as an
independent device with
no data exchange at the
time of data entry. IT
were used for
documentation (ie, all
notes, orders, and
referrals that are part of
the care plan of a
patient and documented
in a patient's medical
chart).
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Randell CDSSs CDSSs Warfarin dosage

Warfarin dosage

information systems
(CPIS) for clinical
information; EHRs for
documentation in

(2007) adjustment calculated adjustment calculated
using CDSSs; glucose | by nurse-specialist
regulation by ICU without CDSSs;
nurses using CDSSs; patients requesting
telephone triage and same day
advice with CDSSs appointment triaged

by practice nurses
supported by clinical
protocols; Glucose
regulation by ICU
nurses using paper-
based guidelines;
standard care

Stevenson | Management EPR Examples include Not specified

(2010) systems computerized patient

standardized nursing
nomenclature, the
system was used for
recording care as well
as for care planning;
intensive care
information system

nursing

Urquhart | Management Nursing record Examples included Paper-based

(2009) systems systems computerized care- documentation
planning system system, paper-based
incorporating care plans, paper

nursing care planning
system

3|CTs: information and communication technologies.

bCDSSs: computerized decision support systems.

°PDA: personal digital assistant.

dAPN: advanced practice nurse.

¢CPOE: computerized provider order entry.

fED: emergency department.

9N/A: not applicable.

"MMIT: medication management health information technology
iINSAIDS: nonsteroidal antiinflammatory drugs.
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3 Chapitre 3. Recension des écrits — Volet 2

3.1 Article 2. Effects of e-learning in a continuing
education context on nursing care: Systematic review
of systematic qualitative, quantitative, and mixed-
studies reviews?®

3.1.1 Résumé

Dans ce deuxieme article, nous avons reproduit la méthodologie d’une revue systématique de revues
systématiques. Nous étions intéressées a résumer les résultats de revues systématiques qualitatives,
quantitatives et mixtes sur les effets de la formation numérique sur les soins infirmiers. La formation
numérique n’étant pas couverte dans la revue de revue précédente (cf. article 1), nous avons ciblé
spécifiquement ce type d'intervention. Les « effets » pouvaient étre de diverses natures, c'est-a-dire
qu'ils référaient a 'ensemble des retombées de la formation numérique telles que vécues, pergues et
mesurées par et aupres des infirmiéres. L'intention initiale, comme prévue au protocole (Rouleau,
Gagnon, Coté, Payne-Gagnon, Hudson, Bouix-Picasso, et al., 2017), était d’utiliser le Cadre de
performance des soins infirmiers (Dubois et al., 2013) pour analyser et présenter les résultats.
Considérant la teneur des résultats, nous avons plutét privilégié un modele d’évaluation couramment

utilisé en formation, soit celui de Kirkpatrick (2006).

3.1.2 Abstract

Background: E-learning is rapidly growing as an alternative way of delivering education in nursing.
Two contexts regarding the use of e-learning in nursing are discussed in the literature: (1) education
among nursing students and (2) nurses’ continuing education within a life-long learning perspective. A
systematic review of systematic reviews on e-learning for nursing and health professional students in
an academic context has been published previously; however, no such review exists regarding e-

learning for registered nurses in a continuing education context.

8 Rouleau, G., Gagnon, M.-P., Coté, J., Payne-Gagnon, J., Hudson, E., Dubois, C.-A. & Bouix-Picasso, J. (2019). Effects
of e-learning in a continuing education context on nursing care: Systematic review of systematic qualitative, quantitative,
and mixed-studies reviews. Journal of Medical Internet Research, 21(10), e15118. https:/doi.org/10.2196/15118
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Objective: We aimed to systematically summarize the qualitative and quantitative evidence regarding

the effects of e-learning on nursing care among nurses in a continuing education context.

Methods: We conducted a systematic review of systematic qualitative, quantitative, and mixed-studies
reviews, searching within four bibliographic databases. The eligibility criteria were formulated using the
population, interventions, comparisons, outcomes, and study design (PICOS) format. The included
population was registered nurses. E-learning interventions were included and compared with face-to-
face and any other e-learning interventions, as well as blended learning. The outcomes of interest were
derived from two models: nursing-sensitive indicators from the Nursing Care Performance Framework
(eg, teaching and collaboration) and the levels of evaluation from the Kirkpatrick model (ie, reaction,

learning, behavior, and results).

Results: We identified a total of 12,906 records. We retrieved 222 full-text papers for detailed
evaluation, from which 22 systematic reviews published between 2008 and 2018 met the eligibility
criteria. The effects of e-learning on nursing care were grouped under Kirkpatrick’s levels of evaluation:
(1) nurse reactions to e-learning, (2) nurse learning, (3) behavior, and (4) results. Level 2, nurse
learning, was divided into three subthemes: knowledge, skills, attitude and self-efficacy. Level 4,
results, was divided into patient outcomes and costs. Most of the outcomes were reported in a positive
way. For instance, nurses were satisfied with the use of e-learning and they improved their knowledge.
The most common topics covered by the e-learning interventions were medication calculation,

preparation, and administration.

Conclusions: The effects of e-learning are mainly reported in terms of nurse reactions, knowledge,
and skills (ie, the first two levels of the Kirkpatrick model). The effectiveness of e-learning interventions
for nurses in a continuing education context remains unknown regarding how the learning can be
transferred to change practice and affect patient outcomes. Further scientific, methodological,
theoretical, and practice-based breakthroughs are needed in the fast-growing field of e-learning in

nursing education, especially in a life-learning perspective.

Trial Registration: International Prospective Register of Systematic Reviews (PROSPERO)
CRD42016050714; https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=50714
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Keywords: continuing education; e-learning; nurses; nursing care; systematic review of systematic

reviews

3.1.3 Introduction

Background

E-learning is rapidly growing as an alternative way of delivering education (Lahti et al., 2014; Vaona et
al., 2018). Nicoll et al (2018) used the term technology-enhanced learning and stated that “it is a means
by which learners can be provided with enhanced or transformed educational experiences.” Many other
terms have been used synonymously and interchangeably to designate e-learning, such as computer-
assisted learning, online learning, or Web-based learning (Sinclair et al., 2016). For the purpose of this
paper, we will use e-learning as an umbrella term to entail a variety of electronic, digital, or mobile
devices used to support learning (De Caro et al., 2016). Clark and Mayer (2016) specify elements about
the what, how, and why of e-learning. The what includes content and instructional methods. The how
encompasses elements such as the format (eg, asynchronous and webinars) and the use of multimedia
(eg, video, animation, and printed words). The why is about, for instance, the achievement of learning

objectives and/or the performance of skills applied in a workplace context.

In the literature targeting the use of e-learning in nursing, two populations and contexts are discussed.
The first one is education among nursing students (eg in Voutilainen et al., 2017) who participate in
educational programs mainly offered in academic settings. For instance, undergraduate nursing
students have to develop entry-level competencies to meet the practice expectations required in getting
their registered nurse (RN) licensure in order to “provide safe, competent, compassionate, and ethical
nursing care in a variety of practice settings” (Canadian Nurses Association, 2015). The second context
is continuing education (CE), also called continuing professional development (Légaré et al., 2015) or
continuing competency (Canadian Nurses Association, 2015), targeting a life-long learning perspective
and staff development (eg, Knapp et Byers, 2008). RNs have to meet CE expectations to be eligible to
renew their licensure and registration each year, with the goals of acquiring new competencies,
maintaining the acquired ones, enhancing their practice, and keeping their skills relevant and up-to-
date (Canadian Nurses Association, 2015). We refer here to CE programs that are applicable in
workplace settings. The use of e-learning by nurses in a CE context is the one that retained our
attention (Rouleau, Gagnon, C6té, Payne-Gagnon, Hudson, Bouix-Picasso, et al., 2017) for two main
reasons: much more attention has been given to nursing students than to RNs (De Caro et al., 2014;

90



De Caro et al., 2016) and this CE context will be informative to lay the groundwork for a wider research

project.

A previous systematic review of systematic reviews (SRSRs) of e-learning for nursing and health
professional students in an academic context has been conducted (De Caro et al., 2014; De Caro et
al., 2016). The findings show that e-learning is equivalent to traditional learning. However, e-learning
has proven to have large effects compared to no intervention in health professions (Cook et al., 2008).

To the best of our knowledge, we found no SRSRs about e-learning used by RNs in a CE context.

Objective
We aimed to systematically summarize the qualitative and quantitative evidence that comes from
systematic qualitative, quantitative, and mixed-studies reviews regarding the effects of e-learning on

nursing care among nurses in a CE context.

3.1.4 Methods

The protocol was registered in the International Prospective Register of Systematic Reviews
(PROSPERO) (number: CRD42016050714) and was published elsewhere (Rouleau, Gagnon, C6té,

Payne-Gagnon, Hudson, Bouix-Picasso, et al., 2017).

Design

We conducted a systematic review (SR) of systematic qualitative, quantitative, and mixed-studies
reviews with the intent of generating new insights and understanding. This method allowed us to bring
together, summarize, and enhance accessibility of existing evidence (Hunt et al., 2018). We combined
outcomes from various types of SRs and synthesized qualitative and quantitative evidence. This type
of synthesis is useful in identifying existing e-learning interventions used by RNs in their workplace
settings and in describing the range of outcomes of interest measured, documented, and informed by

the Nursing Care Performance Framework (NCPF).

We used the Cochrane Collaboration methodology (O’Connor et al., 2011) and other relevant works in
this domain (Pollock et al., 2018; Pollock et al., 2016) to structure and report the SRSRs.
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Nursing Care Performance Framework

We planned to use the NCPF to guide our synthesis. The NCPF is based on Henriksen et al's work
(2008), which depicts a conception of nursing care as a complex, whole entity; this entity is
encompassed by many interrelated and interdependent subsystems and components that are logically
coordinated and oriented toward the achievement of optimal outcomes for patients (Dubois et al.,
2013). The NCPF is a systemic and organizational model aimed to measure the performance of nurses
in the health care system through a set of indicators sensitive to various aspects of nursing care. The
rationale for using the NCPF was based on our previous work (Rouleau, Gagnon, C6té, Payne-
Gagnon, Hudson et Dubois, 2017). We conducted an SRSRs of the effects of information and
communications technologies on nursing care. We then categorized these effects based on the
following nursing care subsystems pertaining to the NCPF: nursing care structure (eg, nursing staff
supply and profiles, work conditions, and nursing staff stability), nursing services (eg, professional
practice environment, nursing processes, and interventions), and patient outcomes (eg, patient
functional status and care safety). Our first intent in this current SRSRs was to use the NCPF for
guidance and as a starting point for data extraction and analysis, while remaining open to the
emergence of new data (ie, outcomes) that were not part of the framework. We expected to get a
comprehensive portrait of how dimensions and indicators of nursing care, as developed in the NCPF,
could be influenced by the use of e-learning interventions in a nursing CE context. In other words, we
identified, from the NCPF, a pre-established range of possible outcomes and indicators related to
nursing care, for which data would be sought in this SRSRs (Rouleau, Gagnon, C6té, Payne-Gagnon,

Hudson, Bouix-Picasso, et al., 2017).

Eligibility Criteria
The scope was formulated using the population, intervention, comparison, outcomes, and study design
(PICOS) format (Centre for reviews and dissemination, 2009; O’Connor et al., 2011). Eligibility criteria

are presented in Table 1.
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Table 1. Eligibility criteria.

SRa Inclusion criteria Exclusion criteria
components
Population RNs®, according to the professional legislation of each country Undergraduate

nursing students in an
academic context
Intervention  E-learning (ie, use of electronic, digital, or mobile devices to support ~ Any type of simulation

learning) used in a continuing education context with a  physical
mannequin
Comparison  Face-to-face learning, any other e-learning intervention, or blended  N/A¢
learning

Outcomes Primary outcomes: effects of e-learning on nursing care, including N/A
(1) nursing resources (eg, working conditions, nursing staff supply,
and staff maintenance) and (2) nursing services (eg, nurses’
practice environments, nursing processes and interventions, and
professional satisfaction)
Secondary outcomes: Effects of e-learning on patient outcomes
(eg, patients’ empowerment, comfort, and quality of life)
Study design  Systematic qualitative, quantitative, and mixed-studies reviews Grey literature and
published in French, English, or Spanish non-SR, such as
literature reviews

aSR: systematic review.
®RN: registered nurse.
°N/A: not applicable.

Search Strategy and Selection Criteria

We searched for articles that were published between January 1, 2006, and January 26, 2017, in the
following electronic databases: PubMed, Embase, Cumulative Index of Nursing and Allied Health
Literature (CINAHL), and Joanna Briggs Institute (JBI). We updated the search strategy to include
articles published between January 1, 2017, and November 11, 2018. The search strategy time frame
was partially informed by the work of de Caro et al (2014; 2016), who conducted an SRSRs on a similar
topic. They performed search strategies on articles published between 2003 and 2013. Included SRs
were published between 2008 and 2013. We extended our search strategy to include articles published
from 2006 onward to capture SRs that could have been missed in previous work.

We developed a structured search strategy that was validated by a health information specialist. We
used the thesaurus terms from each database and used free text to target the title and abstract fields.
An example of the search strategy in PubMed has been presented elsewhere (Rouleau, Gagnon, Coté,
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Payne-Gagnon, Hudson, Bouix-Picasso, et al., 2017). For the JBI database, we hand searched the
whole database for relevant literature. We collected the results of each database search in EndNote
reference manager, version X7.7.1 (Clarivate Analytics) and we removed duplicate citations.
Furthermore, we hand searched for relevant SRs, contacted authors to find other relevant works in this

domain, and consulted the reference lists of included SRs.

Selection of Systematic Reviews

We used DistillerSR (Evidence Partners), a Web-based SR software, to perform the screening and
selection of SRs as well as the data extraction. A group of three reviewers (GR, JPG, and EH)
independently screened the title and abstract of the papers in order to assess their eligibility. Each
paper was reviewed twice, by two of the three reviewers. When consensus was not reached, arbitration
was done with the third review author who was not involved in the selection of a specific SR. After the
first round of screening, we retrieved full-text copies of publications that met the pre-established

inclusion criteria and we assessed them twice.

Methodological Quality Assessment of Included Systematic
Reviews

The methodological quality assessment is defined as the critical appraisal of each SR and the extent
to which authors of each SR met the highest possible standards in conducting and reporting their
research process. Methodological quality also refers to risk of bias (ie, deviations of findings from the
truth); flaws in design, conduct, analysis, and/or reporting can be the cause of these deviations (Pollock
etal., 2018).

Methodological quality was done independently by two reviewers (GR and JBP) using two critical
appraisal tools in order to cover a wider and complementary range of criteria: Assessment of Multiple
Systematic Reviews (AMSTAR) 2 (Shea et al., 2017) and Risk Of Bias In Systematic Reviews (ROBIS)
(Whiting et al., 2016). AMSTAR 2 is a 16-item instrument that provides detailed and comprehensive
assessment of SRs that include randomized or nonrandomized studies of health care interventions.

ROBIS contains 21 signaling questions divided into three phases:

1. The assessment of relevance (optional).
2. The identification of concerns with the review process, in which bias can be introduced from within four
domains:

a. Study eligibility criteria.
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b. Identification and selection of studies.
c. Data collection and study appraisal.
d. Synthesis and findings.

3. Overall judgment about risk.

These tools are best suited for quantitative SRs and were not designed for systematic qualitative and
mixed-studies reviews. However, because there was no consensus on how to assess methodological
quality of qualitative and mixed-studies reviews at the time we began the SRSRs, we used both tools:
AMSTAR 2 and ROBIS. Any disagreements that arose between the reviewers during the

methodological quality assessment process were resolved through discussion.

Data Extraction

A team of three authors (GR, JPG, and EH) conducted data extraction. Each paper was extracted
independently by two of the three reviewers. We extracted the following data: (1) general characteristics
of the SRs (eg, purpose, type of SR, number of primary studies included, populations, and settings);
(2) details about e-learning interventions, comparisons, and the use of theories (ie, in the development
and evaluation processes); and (3) outcomes, including their nature (ie, qualitative and/or quantitative)
and direction (ie, positive, negative, or no effect). We used the adapted version of the NCPF (Dubois
et al., 2013) as a guide to extract outcomes. The dual extraction of outcomes data is particularly
important, since these data are directly used in synthesizing the evidence that informs the conclusions
of the review (Whiting et al., 2016).

As recommended by Higgins et al (2019), all the steps mentioned before (ie, selection of SR,
methodological quality assessment, and data extraction) were done by two authors working
independently in order to minimize the risk of making mistakes and of being influenced by a single

person’s biases. In total, four authors were involved in performing these steps (GR, JPG, EH, and JBP).

Data Synthesis

The first author (GR) performed a qualitative thematic synthesis using a data-based convergent
synthesis design (Creswell, 2014; Pluye et Hong, 2014). We qualified quantitative data by using a
narrative synthesis to describe the effect of e-learning on nursing care. We transformed the numerical
data in specific themes and subthemes. This approach in conducting the data synthesis was chosen
considering the mixed nature of evidence (ie, qualitative and quantitative) and the exploratory lens of
this SRSRs. Two reviewers (EH and JPG) were involved in validating the data synthesis.
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Overlap in Systematic Reviews

As mentioned in the protocol (Rouleau, Gagnon, C6té, Payne-Gagnon, Hudson, Bouix-Picasso, et al.,
2017), one of the challenges encountered when conducting SRSRs s the identification of overlap in
SRs (Pieper et al., 2014; Pollock et al., 2019a, 2019b) ie, “when the primary studies included within the
SRs had multiple related publications that were referenced differently across SRs”)(Pollock et al.,
2019b, p. 8). Authors of SRSRs need to closely examine the content of the SRs and their included
primary studies to accurately assess the extent and nature of the overlap. The ways of managing
overlap in SRs depend on the purpose of the SRSRs and the method of data analysis (Pollock et al.,
2018). Pollock et al (2018) suggest that when the purpose of the SRSRs is to present and describe the
body of knowledge that comes from SRs, it may be appropriate to include the results of all relevant
SRs, regardless of the overlap across primary studies. Considering the exploratory lens of our SRSRs
and our intent to draw a broad picture of the effects of e-learning interventions used by nurses in a CE
context, we created a citation matrix (Pollock et al., 2018)(see Multimedia Appendix 1) to visually
represent the overlap between primary studies within included SRs. The implications of these overlaps
do not have consequences on, for example, overestimating the effects of e-learning interventions that
would bias recommendations to use a specific intervention over the others. The purpose of this SRSRs
is not prescriptive and is not intended to inform or guide decision making, policy, or practice

recommendations.

Deviation From the Protocol

As previously mentioned, we used the NCPF to extract and classify the outcomes but we did not use
it, as we had planned, to synthesize data regarding the effects of e-learning on nursing care. Indeed,
this framework offers a broad perspective of the nursing care system, considering the diversity of
nursing-sensitive indicators that are centered on structure and resources, nursing services and
processes, and patient outcomes. However, most of these indicators do not reflect the current state of
knowledge deriving from the effects of e-learning reported in the literature. These effects are rather
circumscribed around nurses’ level of satisfaction, knowledge, or skills acquisition, which fit more with
the Kirkpatrick model (2006). This model proposes four distinct levels as a sequence of ways to
evaluate the effectiveness of an educational program: (1) reactions, (2) learning, (3) behavior, and (4)
results. Level 1 (ie, reactions) is about nurses’ satisfaction with e-learning interventions. Level 2 (ie,

learning) refers to the extent to which nurses change or improve attitudes, knowledge, skills, and/or
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self-efficacy as a result of attending the e-learning interventions (Kirkpatrick et Kirkpatrick, 2006). Level
3 (ie, behavior) is the extent to which nurses’ learning has been translated into their postlearning
behavior or their clinical performance (Légaré et al., 2015). Level 4 (ie, results) can be seen as patients’
health outcomes resulting from the influence of e-learning interventions on nurses’ behavior changes,
which was adapted from Légaré et al (2015) ; this level can also be seen as other outcomes, such as
costs (Kirkpatrick et Kirkpatrick, 2006). In Figure 1, the Kirkpatrick model is presented, supported by

some concrete examples provided by Shen et al (2017).

Figure 1. The Kirkpatrick model.

Level 4:
Results

Patient security,
quality of life,
and engagement
in their own care.

Level 3:
Behavior

Care coordination, and nurses adherence
with guidelines.

Level 2:
Learning

Knowledge, attitudes, skills, and self-efficacy.

Level 1:
Nurses’ reactions with using e-learning

Technology acceptance factors (eg, ease of use, perceived usefulness), nurses’
(dis)satisfaction, information quality (eg, relevance and comprehensiveness of the content),
and system (ie, e-leamning interventions) quality.

Other frameworks could have been selected to extract and synthesize data, including the Expanded
Outcomes Framework (Moore et al., 2009) or the Jeffries simulation model (2005), since the outcomes
component of the latter model can be potentially applicable to e-learning. However, we chose the
Kirkpatrick model because it is well documented and extensively used in many educational contexts,
including e-learning in the CE context (Militello et al., 2014; Shen et al., 2017). The Kirkpatrick model
needs to be presented in some detail so the reader can immediately associate the study’s findings and
assess the results. Also, the choice of the Kirkpatrick model out a pool of similar models needs to be

explained and justified as to its relevance and fit to the study.
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Once we performed the first extraction using the NCPF, the data were read several times by three
authors (GR, EH, and JPG). The first author built a thematic tree based on the reading of all material
through line by line coding (ie, the inductive part) and based on existing works (Dubois et al., 2013;
Kirkpatrick et Kirkpatrick, 2006) (ie, the deductive part). This SRSRs was then guided by these two
models (Dubois et al., 2013; Kirkpatrick et Kirkpatrick, 2006) at different points in time: the use of the
NCPF was preplanned, and the use of the Kirkpatrick model was decided during the process of data
analysis and synthesis. The presentation of findings are supported by the four levels of evaluation
(Kirkpatrick et Kirkpatrick, 2006).

Finally, we did not calculate the corrected covered area (Pieper et al., 2014) in order to measure the
actual degree of overlap in the SRSRs. We simply illustrated the overlap in a matrix (see Multimedia

Appendix 1), as explained earlier.

3.1.5 Results

Search Results and Eligibility of Systematic Reviews

The overall process of SR selection is illustrated with the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) flow diagram (Liberati, 2009) (see Figure 2). We identified a
total of 12,906 records. After removing duplicate references, we assessed 11,775 records for eligibility.
We retrieved 222 full-text papers for detailed evaluation, from which 22 SRs published between 2008
and 2018 met the eligibility criteria. The list of included SRs is presented in Multimedia Appendix 2. In
Multimedia Appendix 3, we provide the references of excluded papers as well as the reasons for

exclusion.

Methodological Quality Assessment Results

We did not exclude papers based on methodological grounds, considering the scope of the SRSRs,
which was not intended to inform action or decision making in terms of the most effective e-learning to
impact nursing care. The assessment of methodological quality is presented individually for each SR
(see Table 2) and globally (ie, all included SRs) using ROBIS (see Figure 3) and AMSTAR 2 (see
Figure 4). Out of 22 SRs, 9 (41%) were at low risk of bias, 8 (36%) were at high risk of bias, and 5
(23%) had an unclear risk of bias. The assessment with AMSTAR 2 yielded the following results: out
of 22 SRs, 6 (27%) had a high level of confidence, 4 (18%) had a moderate level of confidence, 10
(45%) had a low level of confidence, and 2 (9%) had a critically low level of confidence. The findings
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regarding the risk of bias and the level of confidence for the same SR were consistent across the two
tools. For example, an SR (Bloomfield et al., 2008) at high risk of bias according to the ROBIS tool was

rated as having a low level of confidence using the AMSTAR 2.
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Figure 2. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flowchart.

CE: continuing education.
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Table 2. Methodological quality assessment for each individual SRa included in this study using a
combination of the ROBISP tool and the AMSTARe 2.

Author, year (type | Risk of bias using the ROBIS tool, Phase 2¢: Risk of bias | Level of
of SR) Identifying concerns with the review process— using the confidence
the four domains of bias ROBIS tool, | using the
Study Identification | Data Synthesis | Phase 3: AMSTAR
eligibility | and collection | and Judging 2: final
criteria | selection of | and findings | overall risk | judgment
studies study of bias in
appraisal the review
Bloomfield (2008) | Low High High High High Low
(QT)
Brunero (2012) Low Unclear Unclear High Unclear Low
(MSRY)
Byrne (2008) (QT) | High Unclear High High Unclear Low
Carroll (2009) High Unclear High High High Critically
(MSR) low
Chipps (2012) (QT) | Low Low Low Unclear Low Moderate
Coyne (2018) Low Low Low Unclear Unclear Moderate
(MSR)
Du (2013) (QT) Low Low Low Low Low High
Feng (2013) (QT) | Low Unclear Low Low Low High
Freire (2015) Unclear | Low High High High Low
(MSR)
Hérkanen (2016) Low Low Low Low Low High
@Qm
Hegland (2017) Low Low Low Low Low High
@Qm
Hines (2015) (QT) | Low Low Unclear Low Low Moderate
Kakushi (2016) Unclear | Unclear High High High Low
(MSR)
Kang (2017) (QT) | Low Unclear Low Low Low High
Knapp (2008) High High High High High Critically
(MSR) low
Lahti (2014) (QT) | Low Unclear Low Low Low Moderate
Lam-Antoniades Low Unclear Unclear High High Low
(2009) (QT)
Lawn (2017) Unclear | High Low High Unclear Low
(MSR)
Nicoll (2018) Low Unclear Unclear High High Low
(MSR)
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Philips (2012) Unclear | Unclear Unclear Unclear Unclear Low
(MSR)

Sinclair (2016) Low Low Low Low Low High
(Qm)

Tomlinson (2013) | Low Unclear High High High Low
(Qm)

aSR: systematic review.

bROBIS: Risk Of Bias In Systematic Reviews.

cAMSTAR: Assessment of Multiple Systematic Reviews.

dPhase 1 is optional and consists of assessing the relevance of SRs. It was not performed nor described.
eQT: quantitative review.

MSR: mixed-studies review.

Figure 3. Methodological quality using the Risk Of Bias In Systematic Reviews (ROBIS) tool.

The total risk of bias and the four domains of bias are shown. The numbers within the bars represent the number
of systematic reviews.
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Figure 4. Methodological quality using the Assessment of Multiple Systematic Reviews (AMSTAR) 2.

The numbers within the bars represent the number of systematic reviews.
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General Characteristics of Systematic Reviews and Participants

General characteristics of included SRs are shown in Multimedia Appendix 4. The first authors of the
included SRs were from various countries: Australia (n=7), United Kingdom (n=4), Brazil (n=2), South
Africa (n=1), China (n=1), Taiwan (n=1), Korea (n=1), Finland (n=2), Norway (n=1), United States (n=1),
and Canada (n=1). In 8 SRs out of 22 (36%), there was an overlap regarding primary studies (see

Multimedia Appendix 1).

We included any SRs that contained one or many primary studies focusing on RNs using e-learning
interventions in a CE context, which means that SRs with populations other than RNs (eg, nursing
students and other health care providers) were included as long as information about RNs was clearly
retrievable. The ratio of primary studies targeting nurses in a CE context to the total number of primary
studies pertaining to an SR was very low. For example, from Brunero et al (2012), we extracted only 2
out of the 25 (8%) primary studies that met all of the eligibility criteria. Only 1 SR (Knapp et Byers,
2008) included all primary studies (n=5) that concerned the population of interest (ie, RNs), the e-
learning intervention, the outcomes of interest, and the CE context. When reported, the number of RNs
across the SRs varied from 15 (Tomlinson et al., 2013) to 658 (Nicoll et al., 2018). RNs had different
job titles (eg, nurse specialists, practice nurses, community nurses, and school nurses) and worked in
different settings (eg, intensive care units, emergency departments, coronary critical care, medical-

surgical, pediatrics, mental health, palliative care, geriatric hospitals, and primary care).

E-Learning Interventions and Comparison Groups

There were a variety of e-learning interventions targeting nurses in a CE context (see Multimedia

Appendix 5). Some examples are an online learning module regarding the use of brief motivational
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interviewing as a communication style to influence health behavior change (Lawn et al., 2017) and
online and interactive CD-ROM programs on medication administration skills and safety (Harkanen et
al., 2016). Other e-learning interventions were presented in terms of configuration, such as computer-
assisted instructions (Bloomfield et al., 2008), computer-based simulation (Byrne et al., 2008),
videoconferencing (Phillips et al., 2012; Tomlinson et al., 2013), and situated e-learning (Feng et al.,
2013), while few had details on the instructional method, such as case-based learning (Brunero et al.,
2012).

Examples of comparison interventions included the following: electronic intervention, face-to-face
intervention, no intervention, and blended learning. In four SRs (Chipps et al., 2012; Hines et al., 2015;
Lam-Antoniades et al., 2009; Nicoll et al., 2018), information about the theories or models used was
reported regarding the engagement of stakeholders and the development or evaluation of e-learning
interventions. These theories and models included engagement models (Seibert et al., 2004; Stain et
al., 2005), adult learning theory (Conole et al., 2004), the Kirkpatrick model (2006), and the effects of

information systems quality on nurses’ acceptance of the e-learning system (Cheng, 2012).

Effects of E-Learning

Overview

The outcomes are presented under different formats. First, the findings are grouped per systematic
review along with a description of the interventions and the comparisons (see Multimedia Appendix 5).
Second, they are described under a frequency table (see Table 3). Overall, positive outcomes (ie,
effects reported in favor of e-learning interventions) are overrepresented compared to negative
outcomes and those with no effect. Finally, the outcomes are synthesized and presented narratively

under four main themes, informed by the Kirkpatrick model (2006).

Table 3. Frequency and direction of outcomes.

Levels of evaluation from the Kirkpatrick model and Number of documented outcomes from
subthemes primary studies and direction of the
effect

Negative | No effect | Positive | Total

1. Nurse reactions with e-learning (n=11 SRs?)
Total 7 0 27 34
General 0 0 9 9
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General 0 0 4 4
Assessment (depression) 0 0 1 1
Cannulation 1 0 0 1
Cardiopulmonary resuscitation-defibrillation 1 0 0 1
Care practice changes 0 0 1 1
Child abuse detection 0 0 1 1
Communication 0 0 1 1
Critical appraisal of research literature 0 1 1 2
Emergency preparedness skills performance 0 0 1 1
Intravenous injections 0 1 0 1
Medication preparation and administration 0 3 3 6
Motivational interviewing 0 0 1 1
Monitoring 0 0 1 1
Neonatal care 0 0 1 1
Universal precautions-related behaviors 0 0 1 1
Scheduling activities 0 0 1 1
3. Behavior (change in practice) (n=0 SRs) 0 0 0 0
4. Results (n=2 SRs)
Total 0 0 1 1
Patient outcomes (n=1 SR)
\ Nurses’ perceptions of care for older adults 0 0 1 1
Cost (n=2 SRs) 0 0 2 2
Total 10 10 70 90

aSR: systematic review.

Level 1. Nurse Reactions With E-Learning Interventions

Nurse reactions with e-learning interventions have been described in 11 of the 22 SRs (50%)
(Bloomfield et al., 2008; Carroll et al., 2009; Chipps et al., 2012; Coyne et al., 2018; Du et al., 2013;
Freire et al., 2015; Knapp et Byers, 2008; Lam-Antoniades et al., 2009; Lawn et al., 2017; Nicoll et al.,
2018; Phillips et al., 2012).

Positive outcomes were described in 8 out of 22 SRs (36%) (Bloomfield et al., 2008; Carroll et al., 2009;
Chipps et al., 2012; Du et al., 2013; Freire et al., 2015; Kakushi et Evora, 2016; Knapp et Byers, 2008;
Lawn et al., 2017), mostly in terms of nurse satisfaction with using e-learning for the following reasons:
quality of content (Freire et al., 2015), importance of social interactions (Chipps et al., 2012; Kakushi
et Evora, 2016), active learning (Kakushi et Evora, 2016), flexibility (Knapp et Byers, 2008; Lawn et al.,
2017), effectiveness and convenience of the technology, as well as quality of support received (Knapp
et Byers, 2008). Other sources of nurse satisfaction were reported as follows: patient-centered

approach, time-saving, and self-directed learning. Nurses stressed the importance of authentic
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scenarios and of practicing skills in the work context (Lawn et al., 2017). Nurses found higher
satisfaction with e-learning than from videotaped courses (Du et al., 2013), while in the SR by Lam-
Antoniades et al (2009), nurses found that there were advantages of e-continuing education over
lecture courses. Otherwise, nurses felt satisfied with both e-learning programs and traditional in-

classroom programs (Nicoll et al., 2018).

In 3 out of 22 SRs (14%), nurse dissatisfaction with e-learning interventions was explained by the
following reasons: technical difficulties (Chipps et al., 2012; Knapp et Byers, 2008), a lack of computer
experience and Internet literacy, slower information exchange (Knapp et Byers, 2008), and a
preference for face-to-face format (Phillips et al., 2012). In one SR (Lawn et al., 2017), nurses identified

access, navigation, and time as challenges.

Level 2: Nurse Learning

Overview

Nurse learning outcomes were reported in 19 of 22 SRs (86%) (Bloomfield et al., 2008; Brunero et al.,
2012; Byrne et al., 2008; Chipps et al., 2012; Coyne et al., 2018; Du et al., 2013; Feng et al., 2013;
Freire et al., 2015; Harkénen et al., 2016; Hegland et al., 2017; Hines et al., 2015; Kang et Seomun,
2017; Knapp et Byers, 2008; Lahti et al., 2014; Lawn et al., 2017; Nicoll et al., 2018; Phillips et al.,
2012; Sinclair et al., 2016; Tomlinson et al., 2013). We divided learning into three subthemes:

knowledge, attitude and self-efficacy, and skills.

Knowledge

In 13 SRs out of 22 (59%) (Brunero et al., 2012; Chipps et al., 2012; Coyne et al., 2018; Du et al., 2013;
Feng et al., 2013; Freire et al., 2015; Harkanen et al., 2016; Kang et Seomun, 2017; Knapp et Byers,
2008; Lahti etal., 2014; Nicoll et al., 2018; Phillips et al., 2012; Tomlinson et al., 2013), nurses improved
their knowledge with the help of e-learning interventions on many topics, including assessment of ability
of neurological function (Du et al., 2013), medication administration and calculation (Harkanen et al.,
2016), physiology and chronic health evaluation (Knapp et Byers, 2008), arterial blood gas
interpretation, intervention focusing on a rare disease (Nicoll et al., 2018), and palliative care (Phillips
etal., 2012). With the help of e-learning, nurses improved their knowledge compared to no intervention
(Feng et al., 2013). However, nurse acquisition of knowledge in a classroom was superior to e-learning
for drug dose calculations (Harkanen et al., 2016).
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In 7 SRs out of 22 (32%) (Bloomfield et al., 2008; Chipps et al., 2012; Hegland et al., 2017; Kang et
Seomun, 2017; Knapp et Byers, 2008; Phillips et al., 2012; Tomlinson et al., 2013), no effects were
reported on nurse knowledge. There were nonsignificant differences in knowledge scores on drug dose
calculation between groups (Hegland et al., 2017) and in learning effectiveness outcomes between the
face-to-face versus videoconference formats (Phillips et al., 2012; Tomlinson et al., 2013). The effect
size difference reported was not significant in these 2 SRs (Kang et Seomun, 2017; Knapp et Byers,
2008). There were no significant outcomes related to learning on the topics of intravenous (IV)
injections and medication administration and preparation (Bloomfield et al., 2008). No significant
change was found in nurse knowledge related to pain, physical and psychological symptoms, and loss
(Chipps et al., 2012).

Attitude and Self-Efficacy

Higher self-efficacy and performance scores were generally found among nurses using the e-learning
intervention (Du et al., 2013). Nurses had positive attitudes toward effectiveness of online learning
modules for motivational interviewing (Lawn et al., 2017). They perceived benefits of e-learning on their
personal and professional development (Phillips et al., 2012). Other nurses improved their confidence

in reducing stress in the nurse-patient relationship (Brunero et al., 2012).

Skills

In 9 SRs out of 22 (41%) (Bloomfield et al., 2008; Brunero et al., 2012; Du et al., 2013; Feng et al.,
2013; Freire et al., 2015; Hegland et al., 2017; Hines et al., 2015; Nicoll et al., 2018; Sinclair et al.,
2016), positives outcomes were documented related to the increase of skills following nurses’

participation in e-learning.

Nurses had better performance outcomes with e-learning compared to no intervention (Du et al., 2013;
Feng et al., 2013). Nurses improved their skills after attending a 1-hour, e-learning-based, mental
health education program on self-harm, demanding behavior, manipulation, and splitting and attention-
seeking behavior (Brunero et al., 2012). These nurses also had positive comments regarding
assessment, monitoring, communication, and interventions such as scheduling pleasant activities
(Brunero et al., 2012). Furthermore, they rated items highly that were related to the extent to which

training changed their care practices (Brunero et al., 2012).
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Nurses using e-learning interventions experienced positive outcomes related to universal precautions,
IV injections, and medication administration (Bloomfield et al., 2008; Harkénen et al., 2016). The meta-
analysis on computer-based simulation compared to other learning strategies showed significant effect
in favor of e-learning for medication administration and preparation (Hegland et al., 2017). Nurses’
perceived skills in performing, and clinical use of, brief motivational interviewing were more favorable
postintervention (Nicoll et al., 2018). Nurses had better emergency preparedness as a result of e-
learning than with no intervention and they improved child abuse detection with e-learning compared
to no intervention (Sinclair et al., 2016). An increase in nurses’ skills scores with e-learning related to
neonatal care has been reported (Freire et al., 2015). In terms of cognitive skills, nurses self-assessed

their critical appraisal competencies positively regarding research literacy (Hines et al., 2015).

Negative outcomes were reported in 2 out of 22 SRs (9%). Cardiopulmonary resuscitation-defibrillation
and defibrillation performance was worse among nurses using long-distance learning than that of the
control group (Du et al., 2013). Nurses using the computer-based simulation to cannulate a real patient

with force feedback had lower success at the first attempt (Byrne et al., 2008).

Finally, 2 SRs out of 22 (9%) reported no effect by e-learning on skills. Nurses found no improvement
in one critical appraisal competency related to research literacy: the identification of the sample (Hines
et al., 2015). Core 2 errors related to preparation and administration of medication increased but the

rate was not significant, as underlined in Bloomfield et al's SR (2008).

Level 3: Behavior

No outcomes related to nurses’ changes in practice were reported.

Level 4: Results

Patient Outcomes

In 1 0f 22 SRs (5%), a positive outcome related to nurses’ perceptions of care outcomes for older adults

was reported (Brunero et al., 2012).

Cost
In 2 SRs out of 22 (9%) (Brunero et al., 2012; Knapp et Byers, 2008), positive outcomes were reported

in terms of using intranet- and CD-ROM-based education as a low-cost method of providing education

for nursing staff.
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3.1.6 Discussion

Principal Findings

Our SRSRs aimed at synthesizing qualitative and quantitative evidence regarding the effects of e-
learning interventions on nursing care in a CE context. To the best of our knowledge, this is the first
broad synthesis on the impact of e-learning on nurses in a CE context. As we expected, heterogeneity
was found between populations (ie, RNs and workplace settings), interventions, comparisons,
outcomes, types of SRs, and corresponding evidence. Conducting a meta-analysis was not the

purpose of this SRSRs.

Main Outcomes: Four Levels of Evaluation

The most reported outcomes were learning (19/22, 86%), corresponding to Kirkpatrick's evaluation
level 2. Nurse skills were the most frequently reported, followed by knowledge. Outcomes related to
evaluation level 1 (ie, nurses’ reactions with e-learning) were found in 11 out of the 22 SRs (50%).
Authors of SRs described these reactions mainly with respect to technology characteristics, including
perceived advantages and disadvantages (eg, navigability, technical difficulties, access, and flexibility).
We found no SRs that reported outcomes regarding the translation of the content of e-learning
interventions into nurses’ practice and behavior (ie, evaluation level 3). This finding does not mean that
e-learning had no outcomes on practice; however, it reflects that behaviors are not usually reported in

systematic reviews on e-learning.

During the data analysis and interpretation, we used a conservative approach to classify the outcomes.
Limited granularity of reported details is a well-known issue for authors of SRSRs and was observed
in the included SRs. Therefore, it was difficult to know if skills, for example, improved nurses’ knowledge
of medication administration and preparation or if it changed nurses’ practice. Only 1 SR included
nurses’ perceptions of patients’ outcomes (ie, evaluation level 4) regarding care of elders; it also
included 2 outcomes about costs. Overall, most reported outcomes were positive (n=70) as compared
to negative (n=10) and neutral ones (n=10). This could indicate the presence of a reporting bias at the
level of primary studies and SRs because of the disproportionate number of positive results (Mlinari¢
etal., 2017).

Our findings related to the overrepresentation of the effects of e-learning interventions on reactions

and learning, as well as the underrepresentation on practice and patient outcomes, are similar to those
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found in the literature among health care students, including nursing students (Gentry et al., 2019;
Voutilainen et al., 2017); physicians (Chen et al., 2017; Cho et al., 2017; Légaré et al., 2015); allied
health practitioners (Berndt et al., 2017); and various health care providers (Vaona et al., 2018).
However, Militello et al (2014) conducted an SRSRs on the efficacy of computer-mediated continuing
education for health care providers, including nurses, and they performed a meta-analysis. They
classified their outcomes according to the Kirkpatrick model (Kirkpatrick et Kirkpatrick, 2006). They
found that 8 of the 11 SRs included measures of learner satisfaction (Level 1), 10 SRs included learning
outcomes (Level 2), 9 included outcomes on provider behavior or performance (Level 3), and 5 included
health and patient outcomes (Level 4). We can suppose that Militello et al (2014) were more inclusive
in their way of classifying outcomes related to practice change than we were in our data analysis and
synthesis. Furthermore, many authors (eg, Kitto et al., 2018; Légaré et al., 2014; Légaré et al., 2015)
are interested by this transition from Level 2 to Level 3 that can occur as a result of changes promoted
by the content and format of continuing professional development activities, as well as how
competencies are acquired and assessed. This transition not only depends on the acquisition of
knowledge and skills, but also on a myriad of other elements related, for instance, to the intervention
(eg, relative advantage), the outer context (eg, resources), the inner context (eg, organizational
culture), individual characteristics (eg, learning style), and process (eg, planning) (Damschroder et al.,
2009).

Methodological Quality

The methodological quality of SRs varied greatly: 59% of SRs (13/22) had an overall high or unclear
risk of bias, while 55% (12/22) had a low or critically low level of confidence. Only 41% (9/22) of SRs
were assessed with low risk of bias while 45% (12/22) had a moderate or high level of confidence. Our
results are different from those of Militello et al (2014), who synthesized the methodological quality of
SRs (n=11) on computer-mediated CE for health care providers. They used 11 items from the AMSTAR
(Shea et al., 2009). Out of 11 SRs, 5 were of moderate quality and 6 were of high quality. The authors

only included quantitative SRs and meta-analyses.

These findings might be explained by several reasons. We used two tools that have been designed to
assess systematic quantitative reviews. When we started this SRSRs in 2017 (Rouleau, Gagnon, Céte,
Payne-Gagnon, Hudson, Bouix-Picasso, et al., 2017), no tool was available to appraise the quality of

qualitative and mixed-studies reviews. Some criteria from the ROBIS tool and the AMSTAR 2, as well
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as their corresponding vocabulary (eg, meta-analysis, heterogeneity, and risk of bias), were not
adapted to fit with the specificities of qualitative and mixed-studies reviews. Furthermore, the
systematic methodology of some included SRs was not obvious. Some authors (eg, Carroll et al., 2009;
Knapp et Byers, 2008) mentioned the word systematic in their paper but they did not provide all the
details to fully explain the systematic nature of their work. It is important to highlight that methodological
quality is one of the three dimensions of quality (Hong et Pluye, 2018). However, methodological quality
is only one dimension of critical appraisal that could be performed and it is centered on how the SR is
conducted (Hong et Pluye, 2018). It does not capture other concepts, such as the social relevance of
findings and the applicability and transferability of findings to other contexts. The dimension of
conceptual clarity can also be appraised and it is related to insightfulness, including the clarity, richness,
and depth of description of a phenomenon (Toye et al., 2013). Campbell et al (2011) observed that
methodological and conceptual quality can be inversely correlated. It means that papers that are
appraised with a low methodological quality score are usually those providing good conceptual insight.
This can be partially explained by the inadequacy regarding the reporting of qualitative research
methods. We recommend appreciating the richness of our findings as a means to get a broad picture
of the effects of e-learning interventions on nursing care. However, our results must be interpreted with
caution and are not meant to guide or inform practice, nor are they meant to determine which e-learning

interventions are better in supporting CE for nurses.

Strengths and Potential Biases in the Systematic Review of
Systematic Reviews Process

We used a comprehensive and systematic process throughout all stages of this SRSRs. In the search
strategy, we used general keywords to explore the e-learning concept as an umbrella term, such as
virtual learning environment, distance learning, Web-based learning, e-learning, and m-learning,
among others. However, we did not use all specific key terms representing all forms of digital education,
such as serious games and gamification interventions, massive open online course, virtual reality, and
virtual patient (Car et al., 2019). Recent publications focused, for example, on serious games (Gentry
etal., 2019; ljaz et al., 2019) and virtual reality (Kyaw et al., 2019), either in a context of preregistration
training in health students or postregistration training among health care professionals such as nurses.
Nonetheless, the use of general key terms allowed for the coverage of a wide range of potentially

relevant references, considering the initial 12,906 records screened.
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During the screening of titles, abstracts, and full texts, we observed that information regarding the
population was sometimes misleading or incomplete, such as a population of “health students” (eg,
Coyne et al., 2018). In that case, instead of presuming that this abstract was not eligible based on the
population, we decided to retrieve the full text. We discovered that nurses were targeted in some of
these papers. Even if we were inclusive during the screening process, we may have excluded some
references based on limited information provided in titles and/or abstracts. In order to limit the risk of
excluding potentially relevant papers, we conducted the screening process as a team of three

reviewers.

Future Research

Our SRSRs targeted specific questions about the effects of e-learning interventions on nursing care in
a CE context. Few details were provided regarding RN characteristics (eg, age and educational
background) and interventions, including the SRs’ instructional designs. The lack of information
granularity provided by the authors of SRs (Campbell et al., 2011; Car et al., 2019) is a limitation of
conducting SRSRs. Cook (2010) argued that these instructional designs can have an impact on the
outcomes. Furthermore, few theoretical cues were given about active ingredients pertaining to the

interventions that predict or explain professional or behavior change.

We would recommend using other types of knowledge synthesis to explore complementary and

broader research questions. The following are some examples:

1. What are the contexts and mechanisms through which nurses and nursing students translate
knowledge and skills from e-learning interventions to their practice and, consequently, how could they
lead to specific outcomes among patients? How does it work? In that case, a realist review could be
performed in a digital-based nursing education and CE context, with a lens similar to the work
conducted by Wong et al (2010).

2. How do nurses experience e-learning interventions in their work setting? How do they describe their
impact on their practice or in their environment? A meta-synthesis of qualitative studies could be done

to answer these questions.
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It would be useful if authors of primary studies provided enough information regarding the intervention,
the context, and mechanisms, including theoretical underpinnings, which could allow researchers to

understand the components that can affect outcomes.

We would also suggest exploring other types of outcomes that can be related to having e-learning
interventions in workplace settings. We are in agreement with Bernt et al (2017), in that the relationship
between access to continuing professional development and workforce retention is unknown. Other
works could be done to investigate the influence of e-learning on nursing resources or structures

(Dubois et al., 2013), for instance, on nurse retention and working conditions.

Furthermore, most outcomes found in the literature focus on reactions and nurses’ satisfaction,
learning, and change in practice. Change in knowledge and learning can be seen under a cognitivist
learning approach. This approach targets the work of single individuals versus, for example, the social
interactions that contribute to the learning experience of learners, seen under a social constructivist
lens (Nicoll et al., 2018). We would benefit from using a diversity of theoretical underpinnings,
educational learning theories (Lavoie et al., 2018), and critical (Josephsen, 2014; Mooney et Nolan,
2006) and complexity theories (Opfer et Pedder, 2011) that have the potential to shed light on many
perspectives (eg, individual, interpersonal, organizational, and sociopolitical) of envisioning education,

professional development, and learners’ experience.

3.1.7 Conclusions

The findings of this SRSRs show that the effects of e-learning are mainly reported in terms of reactions,
knowledge, attitude, self-efficacy, and skills (ie, the first two evaluation levels from the Kirkpatrick
model). The effectiveness of e-learmning interventions used by nurses in a CE context remain unknown
regarding how the learning can be transferred to change practice and affect patient outcomes. Further
scientific, methodological, theoretical, and practice-based breakthroughs must feed the fast-growing

field of e-learning in nursing education, especially in a life-learning perspective.
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education over lecture
courses.

Lawn
(2017)

Use of brief
motivational
interviewing as a
communication
style to influence

Online learning
module regarding
interactive modules
offered online

(Qualitative
evaluation and
pre/post-test
assessment)

I: In 2/2 studies, nurses
were satisfied with e-
learning interventions and
valued it for the following
reasons: patient-centred
approach, flexibility, time
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health behavior
change

saving, and self-directed
learning. They stressed the
importance of authentic
scenarios and of practicing
skills in the work context. In
1/2 study, nurses identified
these challenges: access,
navigation, and time.

[l In 1/2 study, nurses had
positive attitudes toward
and statistically significant
increase in mean score
about effectiveness of
online learning modules for
motivational interviewing.

Nicoll
(2018)

Arterial blood gas
interpretation

Motivational
interviewing

Technology
enhanced learning
(e.g. Web-based e-
learning, learning
management
systems).

No comparison
No additional
training

I: In 2/4 studies, nurses felt
satisfied with ELPf and
TICPs. They found the e-
learning platform for brief
motivational interviewing
was feasible and
acceptable in
cardiovascular care.

[I: 4/4 studies had positive
outcomes on knowledge
and clinical skills. Staff
nurses increased
knowledge of arterial blood
gas interpretation. They
found e-learning
intervention focusing on a
rare disease in a culturally
distinct population as an
effective educating
strategy. Nurses perceived
skill and clinical use of brief
motivational interviewing
more favourable (post-
training).

Phillips
(2012)

Palliative care
delivery

Videoconferencing

Email

Face-to-face
learning

No comparison
(pre/post)

l: In 1/2 study, nurses
preferred face-to-face to
videoconferencing format.
[I: In 2/2 studies, nurses
perceived benefits on their
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knowledge in palliative care
and on personal and
professional development
when using e-learning,
while no significant change
was reported in one study.

Sinclair Emergency e-Learning modules | Nointervention | II: In 2/2 studies, nurses
(2016) preparedness skills improved clinical skills
performance when they used e-learning.
They had better emergency
Child abuse preparedness with e-
detection learning than no
intervention and they
improved child abuse
detection with e-learning
compared to no
intervention.
Tomlinson | NR Videoconferencing Face-to-face [I: In 1/1 study, there was
(2013) learning no significant increase in

learning effectiveness with
videoconferencing
compared to face-to-face.

a|V: intravenous

b NR: not reported

¢; CAl: computer-assisted instruction

¢ CAL: computer-assisted learning

¢ CPR: cardiopulmonary resuscitation-defibrillation
fELP: e-learning programmes

9 TICP: traditional in-classroom programme
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