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Zusammenfassung 

Hintergrund: Die Notaufnahme spielt eine wichtige Rolle im Gesundheitssystem. 

Die Zunahme nicht-dringender Fälle kann jedoch zu einer Überlastung führen, die 

sich negativ auf Patient*innenergebnisse, das Gesundheitspersonal und institu-

tionelle Kosten auswirken kann. Gesundheitskompetenz korreliert mit vermeid-

baren, nicht-dringenden Notaufnahmebesuchen. Mit der zunehmenden Nutzung 

von Technologie und digitalen Gesundheitsinformationen wird auch die digitale Ge-

sundheitskompetenz immer wichtiger. Ziel dieser Arbeit ist es, einen Überblick über 

die digitale Gesundheitskompetenz im Kontext der Notfallversorgung zu geben.  

Methode: Zur Beantwortung der Forschungsfrage wurde ein Scoping Review 

gemäß den Richtlinien des Joanne Briggs Institute (JBI) durchgeführt. Eine system-

atische Literaturrecherche erfolgte in den Datenbanken PubMed, CINAHL und Ovid 

und wurde durch eine Suche in Google Scholar, in den Referenzlisten und in 

weiteren Quellen der Bibliothek ergänzt. Ein- und Ausschlusskriterien wurden an-

hand des PCC-Schemas festgelegt. Nach der Studienauswahl wurden die einges-

chlossenen Studien mithilfe der JBI-Checklisten bewertet. Die Daten wurden extra-

hiert und sowohl narrativ als auch tabellarisch dargestellt.  

Ergebnisse: Neun Studien wurden in dieses Scoping Review eingeschlossen. 

Ergebnisse wurden basierend auf dem „e-health literacy framework“ in die Kate-

gorien „Individuell“, „Interaktion“ und „System“ eingeordnet. Die primären Ziele der 

Studien waren es, die Merkmale der Internetnutzung vor Besuchen in der Notauf-

nahme sowie Korrelationen mit Angst und Cyberchondrie zu bestimmen. Insgesamt 

zeigten die Ergebnisse eine hohe Prävalenz der Internetnutzung für gesundheits-

bezogene Informationen. Ein Großteil der Studien zeigte, dass Personen das Inter-

net nicht nutzten, um zu entscheiden, ob sie eine Notaufnahme aufsuchen sollten. 

Des Weiteren haben einige Studien herausgefunden, dass verstärktes Inter-

netsuchen positiv mit Angst und Cyberchondrie korreliert. Weitere Aspekte betrafen 

den Einfluss auf die Arzt/Ärztin-Patient*in-Beziehung sowie Probleme mit Vertrauen, 

Zugang und Verständlichkeit digitaler Informationen.  

Schlussfolgerung: Die Nutzung digitaler Gesundheitsinformationen nimmt stetig 

zu. Nichtsdestotrotz ist die Forschung in diesem Bereich aktuell noch begrenzt. For-

schungslücken, wie der Bedarf an Geräten, die an individuelle Bedürfnisse 
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angepasst sind, sowie die Korrelation zwischen digitaler Gesundheitskompetenz 

und demografischen Faktoren, sollten in zukünftigen Studien adressiert werden. 

Sowohl Patient*innen als auch das Gesundheitspersonal benötigen Schulungen 

und Fortbildungen zur Nutzung des Internets für gesundheitsbezogene Informatio-

nen. Zudem sollten staatliche Richtlinien und Unterstützungsprogramme implemen-

tiert werden, um Nutzer*innen dabei zu helfen, fundierte Gesundheitsentschei-

dungen zu treffen.   
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Abstract 

Background: The emergency department (ED) plays a critical role in the healthcare 

system. However, the increase in non-urgent visits can contribute to overcrowding 

negatively impacting patient outcomes, healthcare professionals and institutional 

costs. According to state-of-the-art literature, health literacy is correlated with pre-

ventable, non-urgent ED visits. With the growing use of technology and online health 

information, eHealth literacy has become increasingly important. The aim of this 

thesis is to provide an overview of eHealth literacy in emergency care.  

Method: To address the research question, a scoping review was conducted follow-

ing the guidelines of the Joanna Briggs Institute (JBI). A systematic literature search 

was undertaken in the databases PubMed, CINAHL and Ovid, supplemented by 

Google Scholar, reference lists and library sources. Inclusion and exclusion criteria 

were defined based on the PCC mnemonic. After study selection, the included stud-

ies were critically appraised using JBI checklists. Data was extracted and presented 

both narratively and in tabular form. 

Results: Nine studies were identified and evaluated in this scoping review. Results 

were categorized as “Individual”, “Interaction”, and “System” based on the e-health 

literacy framework. The primary study objectives were to determine the characteris-

tics of internet use prior to the ED visits and the correlations with anxiety and cyber-

chondria. Overall, the results showed a high prevalence of internet use for health-

related information. Most studies indicated that people did not use the internet to 

decide whether they should visit the ED. Furthermore, some studies have found that 

increased internet searching was positively correlated with anxiety and cyberchon-

dria. Other aspects researched included the effect on the doctor-patient relationship, 

as well as issues related to trust, access and understandability of online information.  

Conclusion: The use of online health information is increasing. However, research 

in this area remains limited. Research gaps, such as the need for devices tailored 

to individual needs and the correlation between eHealth literacy and demographic 

factors, should be addressed in future studies. Both patients and healthcare provid-

ers need education on using the internet for health-related information. Furthermore, 

government guidelines and support programs should be implemented to help users 

make informed health decisions.   



VII 
 

Table of Contents 

DECLARATION OF ACADEMIC INTEGRITY ........................................................... II 

ACKNOWLEDGMENTS ................................................................................................. III 

ZUSAMMENFASSUNG ................................................................................................... IV 

ABSTRACT ....................................................................................................................... VI 

LIST OF ABBREVIATIONS ............................................................................................ IX 

LIST OF FIGURES ............................................................................................................ X 

LIST OF TABLES .............................................................................................................. X 

1. INTRODUCTION ........................................................................................................ 1 

1.1. HEALTH LITERACY ...................................................................................................................... 3 

1.2. EHEALTH LITERACY .................................................................................................................... 5 

1.2.1. Barriers and facilitators of eHealth literacy ....................................................................... 6 

1.2.2. Definition of eHealth literacy ............................................................................................. 7 

1.2.3. The Lily model for eHealth literacy ................................................................................... 7 

1.2.4. E-health literacy framework (eHLF) ................................................................................. 9 

1.3. RELEVANCE AND RESEARCH GAP .............................................................................................. 10 

1.4. AIM AND RESEARCH QUESTION .................................................................................................. 12 

2. METHOD .................................................................................................................... 13 

2.1. STUDY DESIGN ......................................................................................................................... 13 

2.2. DATA COLLECTION .................................................................................................................... 13 

2.2.1. Inclusion and exclusion criteria ...................................................................................... 14 

2.2.2. Search strategy .............................................................................................................. 15 

2.3. STUDY SELECTION ................................................................................................................... 16 

2.4. CRITICAL APPRAISAL ................................................................................................................ 18 

2.4.1. Cross-sectional studies .................................................................................................. 18 

2.4.2. Qualitative studies .......................................................................................................... 19 

2.4.3. Randomized controlled trials .......................................................................................... 19 

2.5. DATA EXTRACTION AND SYNTHESIS ............................................................................................ 19 

3. RESULTS .................................................................................................................... 20 

3.1. INDIVIDUAL .............................................................................................................................. 25 

3.1.1. Ability to process information ......................................................................................... 25 

3.1.2. Engagement in own health ............................................................................................. 28 

3.2. INTERACTION ........................................................................................................................... 29 



VIII 
 

3.2.1. Ability to actively engage with digital services ................................................................ 29 

3.2.2. Feel safe and in control .................................................................................................. 35 

3.2.3. Motivated to engage with digital services ....................................................................... 36 

3.3. SYSTEM .................................................................................................................................. 37 

3.3.1. Access to digital services that work ................................................................................ 37 

3.3.2. Digital services that suit individual needs ....................................................................... 38 

4. DISCUSSION ............................................................................................................. 39 

4.1. DISCUSSION OF RESULTS ......................................................................................................... 39 

4.2. QUALITY OF THE INCLUDED STUDIES .......................................................................................... 42 

4.3. STRENGTHS AND LIMITATIONS ................................................................................................... 43 

4.4. IMPLICATIONS FOR RESEARCH ................................................................................................... 44 

4.5. IMPLICATIONS FOR PRACTICE .................................................................................................... 46 

5. CONCLUSION .............................................................................................................. 49 

REFERENCES .................................................................................................................. 50 

APPENDIX ........................................................................................................................ 57 

SEARCH STRINGS ........................................................................................................................... 57 

 

  



IX 
 

List of Abbreviations 

CENTRAL    Cochrane Central Register of Controlled Trials 

CINAHL   Cumulative Index to Nursing and Allied Health Literature 

ED    Emergency Department 

eHEALS   e-health literacy score 

eHLF    e-health literacy framework 

ISMII    Internet Search effect on Medical Interaction Index  

JBI    Joanna Briggs Institute 

MeSH    Medical Subject Headings 

MH    Major Headings 

OHI    Online health information 

PubMed   Public Medical Literature Online 

PCC mnemonic  Population, Concept and Context 

WHO    World Health Organization 

  

https://www.linguee.de/englisch-deutsch/uebersetzung/list+of+abbreviations.html


X 
 

List of Figures 

FIGURE 1: CHALLENGES OF EHEALTH LITERACY IN THE AUSTRIAN POPULATION BETWEEN 2019 AND 2021 (N= 2,967) (GRIEBLER 

ET AL., 2021) .............................................................................................................................................. 6 

FIGURE 2: THE LILY MODEL DERIVED BY NORMAN AND SKINNER (2006B) INCLUDING THE SIX CATEGORIES REQUIRED FOR ADE-

QUATE EHEALTH LITERACY SKILLS ...................................................................................................................... 8 

FIGURE 3: GRAPHIC REPRESENTATION OF THE E-HEALTH LITERACY FRAMEWORK BY NORGAARD ET AL. (2015) INCLUDING THE 

THREE MAIN DOMAINS AND THE SEVEN SUB-GROUPS ............................................................................................ 9 

FIGURE 4: FLOW CHART DEMONSTRATING THE SCREENING PROCESS AND STUDY SELECTION DERIVED FROM PAGE ET AL. (2021) 17 

FIGURE 5: SUMMARY OF THE RESULTS REGARDING THE ABILITY TO ACTIVELY ENGAGE WITH DIGITAL SERVICES .......................... 34 

FIGURE 6: FINDINGS OF THIS REVIEW BASED ON THE E-HEALTH LITERACY FRAMEWORK BY NORGAARD ET AL. (2015): IDENTIFIED 

TOPICS IN EACH CATEGORY DERIVED FROM THE INCLUDED STUDIES AS WELL AS THE ORIGINAL EHLF SUB-GROUPS ........... 38 

FIGURE 7: DIFFERENT POSSIBLE ACTIONS TO IMPLEMENT BY HEALTH POLITICS TO ENHANCE EHEALTH LITERACY ........................ 48 

 

List of Tables 

TABLE 1: CONSEQUENCES OF OVERCROWDING IN THE ED INCLUDING THEIR REFERENCE SOURCE(S) (PEARCE ET AL., 2023, SALWAY 

ET AL., 2017, SARTINI ET AL., 2022) ................................................................................................................ 2 

TABLE 2: INCLUSION AND EXCLUSION CRITERIA BASED ON THE PCC MNEMONIC ................................................................ 14 

TABLE 3: KEYWORDS BASED ON THE PCC MNEMONIC ................................................................................................. 16 

TABLE 4: STUDY CHARACTERISTICS OF THE NINE INCLUDED STUDIES ................................................................................ 21 

TABLE 5: FACTORS CONTRIBUTING TO HIGHER CYBERCHONDRIA/ANXIETY SCORES (SIGNIFICANT POSITIVE CORRELATIONS) (RUTTY, 

2023) ...................................................................................................................................................... 27 

TABLE 6: CATEGORIES OF SEARCH BEHAVIORS IN THE STUDY POPULATION BY MCCARTHY ET AL., 2017 .................................. 33 



1 
 

1. Introduction 

The Emergency Department (ED) plays a critical role in healthcare, providing effi-

cient and urgent care and treatment to patients who are seriously injured or ill (Amer-

ican College of Emergency Physicians, 2016). This trend, however, has changed. 

More and more patients visit the ED, whether urgent or not (Salway et al., 2017). 

Several studies show that most emergency visits are less urgent or non-urgent than 

acute emergency cases (Alnasser et al., 2023, Bakarman and Njaifan, 2014). In 

their systematic review Uscher-Pines et al. (2013) described a range of 8%-62% 

regarding non-urgent ED visits. The authors described that the heterogeneity of the 

included studies as well as the lack of objectively defining a non-urgent case limits 

the validity of the results. Reasons for non-urgent visits range from poor access to 

healthcare outside the ED, to beliefs that the ED would provide better and less ex-

pensive care. Other factors include convenience and the self-estimation that the 

patient’s condition is severe and has to be treated immediately (Uscher-Pines et al., 

2013). Rising numbers of non-emergent visits can lead to overcrowding (Erenler et 

al., 2014, Sartini et al., 2022). Three aspects are associated with overcrowding: the 

input, throughput and output. The input represents patients visiting the ED, the 

throughput describes the time it takes to treat these patients and the number of 

patients leaving the ED is called output. Rising numbers in input and throughput, 

while decreasing the output can therefore lead to overcrowding (Badr et al., 2022).  

ED overcrowding is a phenomenon that occurs worldwide. Approximately 90% of 

EDs report instances of overcrowding (American College of Emergency Physicians, 

2016). Overcrowding leads to the inability to ensure adequate emergency care for 

patients due to the lack of hospital resources. Therefore, hospitals cannot meet their 

patients’ needs (American College of Emergency Physicians, 2016, Salway et al., 

2017).  

Several reviews describe different consequences of overcrowding. Critically ill or 

severely injured patients, for example, have to wait longer to receive emergency 

care. Overcrowding can also reduce the quality of treatment, lengthen the hospital 

stay, and increase the number of medical errors and mortality. Furthermore, the in-

creased waiting times lead to patients leaving before they have even seen a physi-

cian and returning when their symptoms are worsening. This waiting time also 
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prolongs patient evaluation and drug administration. Overcrowding not only affects 

patient outcomes, but also impacts healthcare professionals, increasing stress and 

decreasing their job satisfaction. In addition, the financial consequences must be 

considered, as an increased length of hospital stay and poor patient outcomes raise 

the institution’s costs (Pearce et al., 2023, Salway et al., 2017, Sartini et al., 2022). 

Table 1 summarizes the consequences of overcrowding in the ED.  

 

Table 1: Consequences of overcrowding in the ED including their reference source(s) (Pearce et al., 2023, 
Salway et al., 2017, Sartini et al., 2022) 

Consequences References 

Longer waiting time Pearce et al. (2023), Salway et al. 

(2017) and Sartini et al. (2022) 

Reduced treatment quality Pearce et al. (2023), Salway et al. 

(2017) and Sartini et al. (2022) 

Longer hospital stays Pearce et al. (2023) and Salway et 

al. (2017) 

Increased medical errors Pearce et al. (2023), Salway et al. 

(2017) and Sartini et al. (2022) 

Higher mortality Pearce et al. (2023), Salway et al. 

(2017) and Sartini et al. (2022) 

Higher number of patients returning to the 

ED 

Pearce et al. (2023), Salway et al. 

(2017) and Sartini et al. (2022) 

Prolonged patient evaluation Salway et al. (2017) 

Prolonged drug administration  Sartini et al. (2022) 

Increased stress in healthcare providers Sartini et al. (2022) 

Reduced job satisfaction in health providers Sartini et al. (2022) 

Poorer patient outcomes Salway et al. (2017) and Sartini et 

al. (2022) 

Higher institutional costs Pearce et al. (2023), Salway et al. 

(2017) and Sartini et al. (2022) 
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Alongside the lack of primary care services, nursing staff shortages, bed availability, 

and many more, non-urgent visits are a compelling reason for ED overcrowding 

(Sartini et al., 2022). Several studies indicate that health literacy is correlated with 

preventable and non-urgent ED visits. Balakrishnan et al. (2017) found that patients 

with high health literacy were 2.3 times less likely to present to the ED with a pre-

ventable case than patients with low health literacy. According to Shahid et al. 

(2022), patients with high health literacy were less likely to revisit the ED.  

1.1. Health literacy 

Health literacy was first introduced by Simonds (1974), who described it as health 

education, and it has since gained interest and importance in the healthcare culture. 

Consequently, the term has many definitions, varying across different populations 

and contexts. Generally, it is described as basic skills such as reading and writing 

in a healthcare context (Parnell, 2014). However, a more recent interpretation was 

given by Nutbeam (2000) who not only defined the term by including previous works 

but also conceptualized it. He divided the term into three groups: functional, inter-

active, and critical health literacy. Functional health literacy involves basic skills like 

reading and writing, whereas interactive health literacy includes more advanced 

skills necessary to participate in everyday life. Critical health literacy describes the 

ability to critically appraise information to gain control over one’s life and health.  

Health literacy has been associated with significant impacts on patients’ individual 

health management as well as their overall health outcomes. Low health literacy 

can make it difficult for individuals to make health-related decisions, such as those 

related to nutrition, physical exercise, or medication adherence. This can lead to 

poorer health outcomes, reduced wellbeing and safety. People with inadequate 

health literacy are also more likely to be hospitalized (Australian Commission on 

Safety and Quality in Health Care, 2014). According to Shahid et al. (2022), low 

health literacy is correlated with an increase in ED revisits. A review by Andrus and 

Roth (2002) further adds that inadequate health literacy is associated with a lack of 

knowledge about diseases and conditions, underutilization of preventive services, 

poorer self-reported health, reduced treatment adherence, and higher healthcare 

costs.  
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The European Health Literacy Population Survey, conducted by the HLS19 Consor-

tium of the WHO Action Network M-POHL (2021), compared general health literacy 

across 17 countries, including Austria, from 2019 to 2021. The survey indicated that 

approximately 42% of respondents had trouble understanding and evaluating the 

benefits and harms of different treatment options, 40% could not assess prevention 

information from the media, 36% were unable to find online mental health infor-

mation, and 26% struggled to make decisions about improving their health. 

These overall findings match the results observed by Griebler et al. (2021), specifi-

cally in Austria. To measure health literacy, the “HLS19-Q12-AT”1, consisting of 12 

items was used (Griebler et al., 2021). According to Griebler et al. (2021), about 

15% of the Austrian population had trouble answering health-literacy-related ques-

tions derived from the HLS19-Q121
. Aspects such as assessing treatment options 

and finding useful information for mental health and prevention from media sources 

seemed particularly challenging. For example, 36.9% of respondents found it very 

difficult or difficult to assess the benefits and harms of treatment options. In compar-

ison to the other countries included, Austria was in the middle range. The lowest 

score was measured in Slovenia with 25.6%, while the highest was reported for 

Germany with 71.2%. Further surveys showed that almost one-fourth of the Austrian 

population found it very difficult or difficult to evaluate whether they needed a second 

medical opinion (Griebler et al., 2021).  

The health literacy score composes 12 items based on the model for health literacy. 

Topics include health care, disease prevention, and health promotion. Skills are cat-

egorized in accessing, understanding, appraising and applying health information 

(HLS19 Consortium of the WHO Action Network M-POHL, 2021). The mean health 

literacy score for Austria was 84.8 out of possible 100 points, with the lowest scores 

in prevention and the ability to assess health information. The mean health literacy 

score across all countries was 76. Furthermore, the survey demonstrated that nav-

igation in the healthcare system and digital health literacy posed challenges for Aus-

trians (Griebler et al., 2021, HLS19 Consortium of the WHO Action Network M-

POHL, 2021).   

 
1 an instrument to measure health literacy used in the Health Literacy Population Survey Project 
2019-2021 (AT stands for the Austrian version) (Griebler et al., 2021) 
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1.2. eHealth literacy 

As mentioned in chapter 1.1., health literacy describes the ability to access health 

information, critically appraise it, and use it in one’s everyday life (Nutbeam, 2000). 

However, in modern times, as technology continuously advances, online resources 

are gaining more and more importance. Approximately 5.44 billion (67.1%) people 

worldwide are using the internet in 2024. Between April 2023 and April 2024, the 

number of internet users increased by 178 million users (Kemp, 2023). In 2023, 95% 

of Austria’s population used the internet (Statistics Austria, 2023a). Even in the 

healthcare sector, internet usage is increasing. According to Eurostat (2021), more 

than half of EU citizens used the internet to search for health information in 2020, 

and the trend is rising. In Austria, 44% of the population used social media to re-

search health-related topics, whereas 42% used digital health technologies like 

smartwatches (Griebler et al., 2021).  

As mentioned in the previous chapter, the European Health Literacy Population Sur-

vey also measured digital health literacy also known as eHealth literacy. The most 

prevalent challenges across all countries were determining, if online information is 

reliable, identifying whether the offered information has a commercial background, 

and using health information to solve a health problem (HLS19 Consortium of the 

WHO Action Network M-POHL, 2021). Austrian results showed that nearly one-third 

of internet users seeking online health information (OHI) experienced difficulties with 

their digital health literacy. The most common challenges were similar to those ob-

served across all countries studied. Approximately half of the participants had trou-

ble determining whether online information has commercial interests and if the in-

formation is reliable. Additionally, 32% found it very difficult or difficult to use the 

information they find online for their health problems, and 30% had trouble deter-

mining if the information applied to them. Furthermore, difficulties were demon-

strated, such as finding the information the user was searching for, understanding 

that information, searching multiple websites to evaluate its accuracy, and identify-

ing adequate keywords for the search.  

Austria had a mean digital health literacy score of 70.1 out of possible 100 points. 

The overall mean score across all countries was 62.5. Norway had the highest score 

with 78.7, whereas Germany had the lowest with 41.8 (Griebler et al., 2021, HLS19 
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Consortium of the WHO Action Network M-POHL, 2021). Figure 1 illustrates the 

challenges and difficulties of eHealth literacy in the Austrian population.  

 

1.2.1. Barriers and facilitators of eHealth literacy 

Having access to health information online has many positive effects. McLeod et al. 

(2017) found out that 74% of their studied population, which consisted of patients 

with gynecologic cancer, felt like internet resources are useful to help them under-

stand their diagnosis. Online health information can empower patients and give 

them confidence about asking questions to physicians regarding their diagnosis. 

Seçkin et al. (2018) came to similar findings. Using the internet in health-related 

aspects can increase self-empowerment in coping with individuals’ health conditions 

and improve quality of life as well as self-perceived health. 

While searching for online health information has positive effects, challenges and 

negative impacts must be considered. Although a study from Linn et al. (2019) 

showed no significant change in medication adherence at baseline and after six 

months of treatment between patients who had sought online health information and 

patients who had not, a significant difference after the treatment was found. Patients 

who did not use the internet after treatment were more adherent to medication than 

patients who did, suggesting that internet usage can negatively affect medication 

adherence. Additionally, patients who had sought information from the internet be-

fore their consultation showed higher concerns about medication.   

Another important factor to consider is the prevalence of misinformation on the in-

ternet regarding health-related content. As technology continues to develop rapidly 

Figure 1: Challenges of eHealth literacy in the Austrian population between 2019 and 2021 (n= 2,967) (Griebler 
et al., 2021) 
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and more information becomes accessible online, the likelihood of encountering 

misleading pieces of information increases. This trend of misleading information is 

therefore also growing rapidly. Misinformation can have serious consequences, as 

people may make harmful decisions about their health based on information they 

find online (González-Fernández et al., 2021, U.S. Department of Health and Hu-

man Services, 2024). Several studies suggested that medical information available 

online can mislead patients. Poor-quality information has been found about crisis 

pregnancy centers (Bryant et al., 2014), the coronavirus disease (Cuan-Baltazar et 

al., 2020), and vaccinations (Wolfe et al., 2023). These findings demonstrated that 

misinformation on the internet is widespread and users have to be cautious when 

seeking health-related information online.  

Moreover, cyberchondria is a recurring phenomenon. Cyberchondria is a term com-

posed of “cyber” and “hypochondriasis” and refers to the behavior of excessive 

health-related internet searches, which increases anxiety as a result (Starcevic and 

Berle, 2013). Research about cyberchondria is limited, however, Mathes et al. 

(2018) suggested a correlation between cyberchondria and health anxiety. Never-

theless, cyberchondria and health anxiety are distinct constructs. The Anxiety & De-

pression Association of America (2023) defines health anxiety as a fear of develop-

ing an illness, where normal bodily sensations are perceived as dangerous. Muse 

et al. (2012) also examined the correlation between cyberchondria and health anx-

iety, finding that participants with a higher level of health anxiety spent more time 

searching online and experienced greater distress.  

1.2.2. Definition of eHealth literacy 

Norman and Skinner (2006b) proposed one of the first definitions of eHealth literacy: 

“…eHealth literacy is defined as the ability to seek, find, understand, and appraise 

health information from electronic sources and apply the knowledge gained to ad-

dressing or solving a health problem “ (Norman and Skinner, 2006b, no pagination). 

Considering this definition, a model for eHealth literacy was conceptualized.  

1.2.3. The Lily model for eHealth literacy 

The Lily model, as shown in Figure 2, was created to represent six categories that 

are combined into eHealth literacy: health, traditional, information, scientific, media, 

and computer literacy. EHealth literacy, in the context of the Lily model, describes 
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the ability to engage in one’s health by reading, understanding, and applying online 

health information (Norman and Skinner, 2006b). This version is similar to the defi-

nition of Nutbeam (2000), focusing on general health literacy instead of eHealth lit-

eracy. Adequate eHealth literacy skills require basic knowledge in health literacy. 

Health literacy comprises the ability to act independently in the healthcare system 

and use health information to solve personal health problems. Furthermore, addi-

tional skills, outlined in the other five categories, are important. Traditional literacy 

includes basic skills like the ability to read, write and understand health information. 

Information literacy goes one step further by describing one’s capability to find and 

use information, as well as the knowledge of different resources and search strate-

gies. Media literacy involves critical thinking and the evaluation of media content, 

while scientific literacy includes understanding aspects such as the nature, methods 

and aims of research and how research is conducted, which can pose challenges. 

Computer literacy involves both access to and the ability to use computers and soft-

ware to solve specific problems. It extends beyond merely owning a computer; it 

also includes understanding how to use it effectively (Norman and Skinner, 2006b). 

According to Norman and Skinner (2006b), combining these six categories enables 

users to fully utilize the potential of eHealth literacy.  
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Figure 2: The Lily model derived by Norman and Skinner (2006b) including the six categories required for ade-
quate eHealth literacy skills 
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1.2.4. E-health literacy framework (eHLF) 

A more recent approach was undertaken by Norgaard et al. (2015). Using concept 

mapping, the authors constructed a modern version of a model, combining the opin-

ions of patients, professionals in health, health informatics, computer scientists, and 

public researchers, called the e-health literacy framework (eHLF). The difference 

between the perspective of Norman and Skinner (2006b), Nutbeam (2000), and 

Norgaard et al. (2015) is that the eHLF comprises views and opinions of different 

individuals from various areas, making it applicable to a larger number of users. 

Furthermore, the model includes factors associated with the system itself, rather 

than the individuals’ competences. All these continuing aspects describe the con-

cept of eHealth literacy in its whole (Norgaard et al., 2015).  

The eHLF consists of three large domains, which interact with one another: “Individ-

ual”, “Interaction” and “System”. These three domains are further divided into seven 

subgroups. Figure 3 shows the model including the interactions between the do-

mains.  

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Graphic representation of the e-health literacy framework by Norgaard et al. (2015) including the three 
main domains and the seven sub-groups 
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The domain “ability to process information” (1) includes basic skills like reading, un-

derstanding, finding and applying information, as well as logical thinking and being 

able to mentally cope with the information found. “Engagement in own health” (2) is 

defined as being confident in knowing your own health conditions and taking care 

of them. This includes knowing basic facts about the navigation in the healthcare 

system and taking responsibility for your own health. The third domain is called “abil-

ity to actively engage with digital services” (3). It includes basics in using technology 

and digital devices, like knowing how to access systems in the context of healthcare. 

The next domain “feel safe and in control” (4) contains trust in technology, safe sys-

tems and data security along with trusting the source of the information. “Motivated 

to engage with digital services” (5) is defined as the competence to see benefits in 

the use of the internet. It is about being motivated to try new things when using 

technology and being curious and interested. The domain “access to digital services 

that work” (6) refers to systems, hardware, software and technologies like comput-

ers. It incorporates having access to technology and support systems that work and 

being able to interact with them. The systems should be easy to use and user-

friendly. The last domain is called “digital services that suit individual needs” (7). It 

refers to an individual-based interface. The system and information that patients 

receive should be tailored to their needs and easy to understand.  

These seven domains, summarized in three large groups, create the eHLF. Domains 

1 and 2 refer to individual factors and competences, whereas domains 5 and 6 in-

clude aspects relating to the systems and technologies themselves. The link be-

tween individual characteristics and system factors creates the group “Interaction”. 

It involves being able to engage with digital services (domain 3), feeling safe (do-

main 4), and being motivated (domain 5) using them.  

1.3. Relevance and research gap 

Overcrowding in the ED is a prominent challenge in hospitals worldwide, leading to 

negative effects on the patient, staff, and institution (American College of Emer-

gency Physicians, 2016, Pearce et al., 2023, Salway et al., 2017, Sartini et al., 

2022). In 2022, Statistics Austria (2023b) showed 349,004 zero-night hospital stays 

in Austria, which means acute cases or emergencies, which were not admitted after 

emergency treatment. This is a plus of 2.6% compared to the acute cases in 2021 
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(Statistics Austria, 2023b). Research from various countries showed similar trends 

of overcrowding. The Canadian Institute for Health Information (2024) reported an 

increase in unscheduled ED visits, rising from 15.1 million between 2022 and 2023 

to 15.5 million between 2023 and 2024. However, it is not only non-urgent visits that 

lead to overcrowding. A study by Ruxin et al. (2023) conducted in the United States 

demonstrated that, although non-urgent ED visits decreased from 1.1% in 2012 to 

0.5% in 2022, overall visits increased from 12.5 million to 14.3 million, during the 

same period. This phenomenon is explained by the rising number of acute cases. 

Norway has also experienced a rise in ED visits, with 49,663 patient contacts in 

2012 and 69,218 in 2021, based on data from two university hospitals (Nummedal 

et al., 2024). These examples highlight the importance of efficient management in 

emergency care.  

Overcrowding has severe effects on not only the patient treated but also the entire 

healthcare system. Longer waiting times, reduced treatment quality, and increased 

mortality are only a few consequences of many, which also lead to more costs 

(Pearce et al., 2023, Salway et al., 2017, Sartini et al., 2022).  

As mentioned above, overcrowding in the ED also affects healthcare professionals 

(Pearce et al., 2023). Nurses are the largest group of healthcare professionals in 

the ED (Saaiman et al., 2021) and play a critical role in addressing various health-

related challenges (National Academies of Sciences et al., 2021). The work of an 

ED nurse is very versatile. They are, for example, involved in the care of critically 

injured or ill patients and play an important part in communication with other health 

professionals, patients, and relatives (Trisyani et al., 2023). Therefore, the findings 

of this master’s thesis will not only benefit emergency care in general but also be 

important for nurses, who represent a key group of healthcare professionals 

(Saaiman et al., 2021). 

The importance of general health literacy, as well as eHealth literacy, is demon-

strated by the European Health Literacy Population Survey from 2019 to 2021, 

which showed low scores across many European countries. The results indicated 

that health literacy is a crucial determinant of health outcomes, as it is associated 

with factors such as unhealthy lifestyles and reduced quality of life. The study, there-

fore, recommended interventions to improve health literacy. Additionally, digital 
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health information should be accessible, understandable, and easy to use (HLS19 

Consortium of the WHO Action Network M-POHL, 2021). A similar survey conducted 

in 2011 (Sørensen et al., 2015) revealed comparable results to the more recent 

study. Nevertheless, a positive trend towards better health literacy was observed in 

Austria. Following the 2011 survey, health literacy became one of Austria’s ten 

health goals, leading to various interventions that aimed at achieving this goal. How-

ever, with the increasing digitalization, challenges have also grown. As the European 

Health Literacy Population Survey from 2019 to 2021 highlights particularly weak 

eHealth literacy, it is essential to update these goals to include a digital perspective 

(Griebler et al., 2021).      

Although the relevance of the topic is visible, research in general and especially in 

nursing science is lacking. Health literacy in the context of the ED has been mildly 

studied. Studies suggest an association of health literacy with preventable and non-

urgent emergency visits (Balakrishnan et al., 2017, Schumacher et al., 2013) and 

emergency outcomes (Herndon et al., 2011). Nevertheless, most of these studies 

are outdated and none explore eHealth literacy. Regarding the concept of eHealth 

literacy, studies cover measurement tools (Délétroz et al., 2022, Lee et al., 2021), a 

population of older adults (Rios, 2013) or students (Stellefson et al., 2011). To this 

date, there are no reviews exploring the components of eHealth literacy in the ED. 

Seeing as there is limited research in this field, this thesis provides an overview of 

existing literature, identifies research gaps and gives recommendations for research 

and practice.   

1.4. Aim and research question  

The aim of this thesis is to provide an overview of eHealth literacy in emergency 

care. Therefore, the following research question will be investigated: 

How does eHealth literacy apply in the context of emergency care?  
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2. Method 

The following chapter describes the methodological approach to answering the re-

search question. First, the chosen design will be described. Then, the data collec-

tion, study selection, and data extraction and synthesis will be elaborated upon.  

2.1. Study design 

To answer the research question, a scoping review was undertaken. A scoping re-

view is an evidence synthesis to identify and map the extent of existing literature on 

a topic or concept. It is particularly appropriate when literature is diverse, and the 

topic is emerging. Therefore, various study designs can be included. In contrast to 

systematic reviews, scoping reviews take a broader view of a topic leading to a 

broader research question (Munn et al., 2022). Since this master's thesis focuses 

on the concept of eHealth literacy in the context of emergency care and the literature 

on this is limited and heterogeneous, this type of review is well-suited.   

The Joanna Briggs Institute (JBI) scoping review methodology outlines a systematic 

approach to planning and conducting a scoping review. The process comprises the 

following steps: title and research question (1); definition of inclusion criteria (2); 

search strategy (3); evidence screening and selection (4); data extraction (5); data 

analysis (6) and presentation of results (7) (Peters et al., 2020). Furthermore, this 

scoping review is based on the PRISMA Checklist, which can be obtained from the 

author (Tricco et al., 2018). Finally, a critical appraisal of the included studies was 

conducted.  

2.2. Data collection 

An initial data search was performed by the author in March 2024 to gauge the 

extent of existing literature. A systematic literature search was conducted to find 

suitable studies to answer the research question. This search was undertaken in 

May 2024 in the databases Public Medical Literature Online (PubMed), Cumulative 

Index to Nursing and Allied Health Literature (CINAHL) and Embase and Cochrane 

Central Register of Controlled Trials (CENTRAL) via Ovid. Additionally, the first 100 

studies from Google Scholar and individual library findings from the Medical Univer-

sity Graz were screened. After the full-text screening, reference lists from included 

studies were examined. 
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2.2.1. Inclusion and exclusion criteria 

To conduct a systematic search to answer the research question, inclusion and ex-

clusion criteria were established beforehand. Peters et al. (2020) recommend using 

the PCC (Population, Concept, Context) mnemonic to define a construct for the in-

clusion criteria. Table 2 shows the defined inclusion and exclusion criteria based on 

the PCC mnemonic.  

Table 2: Inclusion and exclusion criteria based on the PCC mnemonic 

PCC mnemonic Inclusion criteria Exclusion criteria 

Population o adults (older than 18) 

presenting to the ED 

o children/youth up to 18 

o health professionals’ eHealth 

literacy and perspectives  

Concept o eHealth literacy 

o patient’s interaction 

with online health in-

formation and conse-

quences of use 

o quality assessment of online 

health information/websites 

o digital interventions 

Context o general ED o psychiatric ED  

o pediatric ED  

o primary care 

 

Children and adolescents are likely to search for health-related information on the 

internet (Park and Kwon, 2018). Statistics Austria (2023c) showed a strong correla-

tion between age and digital skills, indicating that younger people are more likely to 

have digital skills. A review by Yuen et al. (2024) supported these findings, demon-

strating that a younger age positively correlates with digital health literacy (Yuen et 

al., 2024). Nevertheless, to understand eHealth literacy skills across the broader 

population, further research on adults is needed. Accordingly, this master’s thesis 

will focus on describing eHealth literacy of adults.  

Only studies involving adults over 18 years were included. There are many defini-

tions of adulthood due to different cultures or legal factors. That being the case, 

there is no specific age limit for visiting an ED. Adulthood typically begins between 

the ages of 16 and 21 (Canêo and Neirotti, 2017), but most countries have set the 

age limit at the age of 18 (Cornell Law School-Legal Information Institute, 2021). 

Therefore, for this master’s thesis, an adult is considered to be 18 years or older. To 

answer the research question, only studies, including adults presenting to the ED 
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were taken into account. Thus, health professionals’ eHealth literacy and perspec-

tives were not considered.  

Since the main concept of this master’s thesis is eHealth literacy, all studies 

screened regarding this concept were included. Norman and Skinner (2006b) define 

eHealth literacy as the ability to seek and find health information from electronic 

sources, and further, understand and apply this knowledge to solve a health prob-

lem. Therefore, in addition to the concept of eHealth literacy, all studies involving 

participants’ interaction with online health information and the consequences of its 

use were included. Quality assessments of online health sources and websites, as 

well as the testing of digital health interventions, were excluded.  

Another inclusion criterion is the context of a general ED, to ensure answering the 

research question in the previously defined scope. All other kinds of EDs, like psy-

chiatric or pediatric facilities, were excluded.  

Only studies in the languages English and German were included. There was no 

publication time limit set. Since the aim of this thesis is to provide an overview of 

existing literature, all study designs were included.  

2.2.2. Search strategy 

To identify suitable studies, individual search strategies were developed for each 

database. The search strategy comprises keywords, derived from the PCC mne-

monic and their synonyms. Additionally, Medical Subject Headings (MeSH Terms) 

were used in PubMed, while Major Headings (MH) were utilized in CINAHL. To find 

all relevant studies, MeSH Terms, and MH were also searched as keywords. MeSH 

Terms and MH are used for cataloging and indexing health information and are rec-

ommended for a more effective search (EBSCO Connect, 2019, National Library of 

Medicine, 2024). However, MeSH Terms and MH could not be employed in Ovid 

and Google Scholar. The keywords, synonyms, MeSH Terms and MH were linked 

using the Boolean operators “AND” and “OR”. To ensure that all relevant studies 

were going to be found, truncations (*) were utilized. In the databases, keywords 

regarding the concept had to be present in the title and/or abstract of the study. 

Table 3 shows the used keywords and MeSH Terms / MH based on the PCC mne-

monic. The complete search strategies for each database can be found in the ap-

pendix.  
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Table 3: Keywords based on the PCC mnemonic 

PCC mnemonic Keywords/Synonyms MeSH Terms / MH 

Population adult adult 

Concept eHealth literacy, electronic health lit-

eracy, mhealth literacy, online health 

literacy, digital health literacy, elec-

tronic health information, online 

health information, digital health infor-

mation, ehealth literacy 

- 

Context emergency department, emergency 

room, emergency unit, emergency 

care, emergency service, emergency 

treatment 

emergency service, 

hospital; emergency 

treatment; emer-

gency care 

 

Additionally, a hand search was conducted in Google Scholar, screening the first ten 

pages. Individual library findings from the Medical University Graz were also in-

cluded. At the end of the search, reference lists from the included studies were 

screened.  

2.3. Study selection 

A total of 300 studies were identified through database searches (n=197) and hand-

searching (n=103). The results were exported into the reference management tool 

“Endnote 20”. All records were screened according to the inclusion and exclusion 

criteria shown in Table 2. Initially, 32 duplicates were removed, leaving 268 remain-

ing studies. Subsequently, the titles of the identified records were screened, result-

ing in the exclusion of 204 records. The abstracts of the remaining 64 studies were 

then screened, excluding 39 records, and leaving 25 for full-text screening. Of these, 

17 records were removed due to an unfitting setting (n=9) or population (n=1), stud-

ies regarding the evaluation of websites or interventions (n=3), and records re-

searching general health literacy instead of eHealth literacy (n=4). After full-text 

screening, the reference lists of the eight included studies were screened, adding 

one more study to be included in this scoping review. The screening process and 

study selection are demonstrated in Figure 4. 
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* Reasons for exclusion: setting/context not fitting (n=9), evaluation of websites/interventions (n=3), population 
not fitting (n=1), general health literacy (n=4) 
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Figure 4: Flow chart demonstrating the screening process and study selection derived from Page et al. (2021) 
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2.4. Critical appraisal  

To assess the methodological limitations and trustworthiness of the included stud-

ies, critical appraisal tools of the Joanna Briggs Institute (JBI) (JBI, 2020a, JBI, 

2020b, JBI, 2023) were used. A variety of JBI instruments are freely available, eval-

uating qualitative as well as quantitative studies. Therefore, these tools are suitable 

when assessing different study designs (Barker et al., 2023). In this master thesis 

checklists for cross-sectional studies (JBI, 2020a), randomized controlled trials (JBI, 

2023), and qualitative studies (JBI, 2020b) were used. Depending on the study de-

sign, the checklists consist of eight to 13 questions with the answer options “yes”, 

“no”, “unclear” and “not applicable”. To demonstrate the extent of existing literature, 

all studies, regardless of their quality, will be included.  

The majority of the included studies (n=7) used a cross-sectional research design. 

Rutty (2023) employed a mixed-methods approach. The thesis included a question-

naire to address the quantitative aspects of the research question, whereas a semi-

structured interview served as the qualitative measurement. Therefore, to critically 

appraise the study, the checklist for cross-sectional studies (JBI, 2020a) was used, 

as well as the checklist for qualitative studies (JBI, 2020b). Besides Rutty (2023), 

only McCarthy et al. (2017) used a qualitative approach. One study conducted a 

randomized controlled trial (Martin et al., 2019). The complete critical appraisal is 

available from the author of this thesis.  

2.4.1. Cross-sectional studies 

Most of the studies that used a cross-sectional approach described clear inclusion 

criteria for the study sample, the setting and the study subjects. The study of Malik 

et al. (2019) was the only one that left this important information out. The measure-

ment of exposure was not described in any of the included studies, since exposure 

was not identifiable. Many of the studies did not state a condition, making this ques-

tion in the checklist unanswerable. Nevertheless, three studies incorporated condi-

tions, which were described objectively (Rutty, 2023, Scott et al., 2017, Yastik, 

2017). Four studies identified confounding factors and described strategies to deal 

with them (Cocco et al., 2018, Rutty, 2023, Scott et al., 2017, Yastik, 2017). Asch et 

al. (2019), Malik et al. (2019) and Pourmand and Sikka (2011) did take confounding 

factors into account. It is unclear, if Asch et al. (2019) measured the outcomes validly 



19 
 

and reliably, as this was not outlined thoroughly. All other included studies, except 

for Yastik (2017), who described the limitations of their measurement, measured the 

outcomes validly and reliably. Nevertheless, it has to be noted, that the Internet 

Search effect on Medical Interaction Index (ISMII) used in the study by Cocco et al. 

(2018) has not been validated to this date. However, the scale has acceptable inter-

nal consistency and face validity. The majority of the studies employed suitable sta-

tistical methods for analyses. The approach to the analysis was unclear in two stud-

ies (Malik et al., 2019, Pourmand and Sikka, 2011). In summary, the studies by Rutty 

(2023) and Scott et al. (2017) show very good quality. Due to poor quality, the results 

of Malik et al. (2019) have to be interpreted carefully.  

2.4.2. Qualitative studies 

McCarthy et al. (2017) used a qualitative approach, while Rutty (2023) carried out a 

mixed-methods study. The qualitative aspects of the mixed methods study will be 

evaluated in this chapter. Critical appraisal showed very good quality in the qualita-

tive aspects of Rutty (2023). McCarthy et al. (2017) also demonstrated overall mod-

erate quality, with some uncertainty regarding the philosophical perspective. Fur-

thermore, information about the researcher is missing. 

2.4.3. Randomized controlled trials 

Only one randomized controlled trial was identified. Martin et al. (2019) showed 

moderate quality. Participants were randomly assigned to groups that were similar 

at baseline and treated identically. Outcome assessors were blinded to the assign-

ment and outcomes were measured consistently across all groups. Two out of three 

outcomes were measured reliably, and an appropriate statistical analysis was used 

for every outcome. Moreover, the design was appropriate for the research question. 

However, it is unclear if the allocation to the groups was concealed and if all partic-

ipants were analyzed in the group to which they were randomized. Participants were 

not blinded to treatment assignment, since they carried out the “treatment”, which 

was internet searching, by themselves.  

2.5. Data extraction and synthesis 

Data extraction methods were derived from the methodological guidance of the JBI 

(Peters et al., 2020). As recommended, a table of study characteristics was created. 

The following aspects are included: author(s) and year, location, objective(s), study 
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design, sample size, outcomes and main results. This information can be found in 

Table 4. Within data analysis, all results relevant to this study’s aim and research 

question were extracted narratively. Furthermore, all relevant demographic data 

were summarized. Subsequently, the results were categorized based on the eHLF 

(Norgaard et al., 2015).    

 

3. Results 

The following chapter describes the results of the included studies. First, the main 

characteristics will be described and presented. Furthermore, the results will be 

classified using the e-health literacy framework (Norgaard et al., 2015) and de-

scribed both narratively and graphically. To begin with, all aspects regarding the do-

main “Individual” will be presented, followed by results referring to “Interaction”, and 

lastly, the domain “System”. 

Nine studies were included in this master’s thesis. Nearly all of them were conducted 

in the United States (U.S.) (Asch et al., 2019, Martin et al., 2019, McCarthy et al., 

2017, Pourmand and Sikka, 2011, Scott et al., 2017, Yastik, 2017). The three re-

maining studies were carried out in Australia (Cocco et al., 2018), Pakistan (Malik 

et al., 2019) and Canada (Rutty, 2023). The samples in all the studies were patients 

in the ED. The main objectives were to determine the characteristics of internet 

searches (Asch et al., 2019, Cocco et al., 2018, Scott et al., 2017), the accuracy of 

internet searches (Martin et al., 2019, McCarthy et al., 2017), the impact of online 

health information to seek the ED (Pourmand and Sikka, 2011, Yastik, 2017) and 

the effect on cyberchondria and anxiety (Malik et al., 2019, Rutty, 2023). The small-

est sample with 74 participants was identified in the cross-sectional study by Yastik 

(2017), while Scott et al. (2017) were able to recruit the biggest sample with 723 

participants. The study characteristics are presented in Table 4.  
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Table 4: Study characteristics of the nine included studies 

Author(s), 

year 

Country Objective(s) Study    

design 

Sample size 

(n) 

Main outcome(s) Main result(s) 

Asch et al., 

2019 

United 

States 

Testing patients’ 

willingness to 

share Google 

search histories 

with their EMR1 & 

exploring associa-

tion between inter-

net searches and 

clinical presenta-

tion 

Cross- 

sectional  

 

 

 

 

 

n=334 (will-

ing to share 

EMR1) 

 

n=103 (final 

sample 

size) 

• EMR1 data 

• Google 

Searches 

• 165 (49%) of patients who had 

a Google account were willing 

to share EMR1 data. 

• Health-related internet 

searches doubled prior to the 

ED visit. 

• Over 50% of patients who 

made searches prior to their 

ED visit searched for infor-

mation related to their chief 

complaint. 

Cocco et 

al., 2018 

Australia Determination of 

prevalence, predic-

tors and character-

istics of internet 

searches, effect on 

doctor-patient rela-

tionship and treat-

ment compliance 

Multi-cen-

ter, obser-

vational 

cross-  

sectional  

n=400 

 

 

• Prevalence, 

characteristics 

• Doctor-patient 

relationship 

• Treatment 

compliance 

• Predictors of 

searching 

• EHealth liter-

acy 

• Nearly half of the participants 

use the internet regularly to 

search for health-related infor-

mation. 

• Internet searching is more 

prevalent with younger age. 

• Internet searching helps pa-

tients to communicate with 

health professionals. 

• 40% of participants feel like in-

ternet searching made them 

anxious. 
1Electronic Medical Record 
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Author(s), 

year 

Country Objective(s) Study    

design 

Sample size 

(n) 

Main outcome(s) Main result(s) 

Malik et 

al., 2019 

Pakistan Assessment of   

cyberchondria 

Cross- 

sectional  

n=304 • Prevalence of 

cyberchondria 

• Internet searching about medi-

cal conditions often makes 

people panic. 

• Only 8.88% always trust their 

doctor more than online 

searching. 

Martin et 

al., 2019 

United 

States 

Determining the 

accuracy of online 

searching and 

evaluating the    

impact on anxiety  

RCT1 n=300  

 

No Search:  

n=101 

 

Google 

Search:          

n=100 

 

HFD2:         

n=99 

• Accuracy of 

patient gener-

ated differen-

tial by match-

ing clinicians’ 

differential (at 

least 2 out of 

3) 

• Anxiety 

• No significant difference in be-

ing more likely to match their 

differential diagnoses with the 

clinician’s differential after 

online searching was found.  

• There was no significant differ-

ence in anxiety between 

groups.  

McCarthy 

et al., 2017 

United 

States 

Characterizing in-

ternet searches 

evaluating the rela-

tionship to clinical 

diagnoses 

Qualitative  n=170 • Search terms 

• Relationship be-

tween search 

term and final 

diagnosis 

• Most patients searched for 

symptoms. 

• Only 29% of participants who 

searched for a specific diagno-

sis, received the same diagno-

sis. 
1Randomized controlled trial 
2Google Search with health-related features disabled 
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Author(s), 

year 

Country Objective(s) Study    

design 

Sample size 

(n) 

Main outcome(s) Main result(s) 

Pourmand 

& Sikka, 

2011 

United 

States 

Impact of online 

searching on     

decision to seek 

the ED 

Cross- 

sectional  

n=489 • Prevalence of 

online search-

ing 

• Impact to seek 

the ED 

• 37% of participants with inter-

net access used it to find 

online health information. 

• 17% changed their decision if 

they should visit the ED.  

Rutty, 

2023 

Canada Evaluating attitude 

towards OHI1, 

prevalence of     

cyberchondria and 

health anxiety 

Mixed-

methods  

Quantitative 

n=128 

 

Qualitative  

n=101     

(n=9 inter-

views) 

• Characteristics 

of internet use 

• Anxiety 

• Cyberchondria 

• EHealth liter-

acy 

• Experiences  

• Correlations 

• Nearly all participants looked 

up OHI1 in the last 12 months. 

• 45.3% use the internet as pri-

mary source for health infor-

mation. 

• Over half of the participants 

searched online for symptoms 

before visiting the ED.  

• 17.9% had high or extremely 

high levels of anxiety. 

• Participants seeking symp-

toms prior to their ED visit had 

higher levels of anxiety, cyber-

chondria and reassurance 

seeking. 

• EHealth literacy was positively 

correlated to cyberchondria. 
1Online health information 
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Author(s), 

year 

Country Objective(s) Study    

design 

Sample size 

(n) 

Main outcome(s) Main result(s) 

Scott et 

al., 2015 

United 

States 

Analyzing OHI1 uti-

lization across age 

groups 

Cross- 

sectional 

n=723 • Access 

• Understanding 

• Trust 

• Characteristics 

of internet use 

• Impact to seek 

the ED 

• Searching for health infor-

mation online was prevalent in 

all age groups. 

• Younger participants were 

more likely to search for health 

information online and found 

information from the internet 

more accessible than older 

participants. 

• All age groups found infor-

mation from their doctor more 

trustworthy and easier to un-

derstand. 

• Internet searching was overall 

not likely to impact the deci-

sion to visit the ED. 

Yastik, 

2017 

United 

States 

Describing OHI1 

seeking and the 

impact on decision 

to visit ED by non-

urgent patients 

Descrip-

tive/corre-

lational  

n=74 • Characteristics 

of internet use 

• Impact to seek 

the ED 

• 73% of participants used the 

internet as a general health in-

formation source. 

• Over half of the participants 

did not use OHI1 to decide if 

they should go to the ED. 
1Online health information
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3.1. Individual 

In this chapter, all results regarding individual aspects will be presented. Norgaard 

et al. (2015) further divided this domain into two subgroups: “the ability to process 

information” (1) and the “engagement in own health” (2).  

3.1.1. Ability to process information 

The “ability to process information” (1) describes basic skills like reading and writing, 

but also the ability to cope with the vast amount of information that one gets (Nor-

gaard et al., 2015). The following evidence suggests an increase in cyberchondria 

and/or anxiety due to internet searching. Cyberchondria can be defined as exces-

sive online searching for health information, which can lead to high anxiety levels. 

Excessiveness can be interpreted as recurrent or frequent searching as well as a 

large amount of information being accessed (Starcevic and Berle, 2013). Four stud-

ies examined the effect of searching online for health information on anxiety and 

cyberchondria. 

According to Cocco et al. (2018), less than half of their sample (39.9%) agreed or 

strongly agreed that searching for OHI made them anxious or worried (95% CI, 33-

47%). Martin et al. (2019) found similar results. The randomized controlled trial com-

pared three groups: no searching before the ED visit, Google searching with health-

related features and Google searching with health-related features disabled (HFD). 

Health-related features included a symptom search tool, guiding participants to ac-

curate information, proofed by a physician. One outcome of the study was anxiety, 

measured with a visual analogue scale ranging from 0 to 30, where a higher score 

indicates more anxiety. The anxiety score after the ED visit was significantly lower 

in the no-search (p<0.001) and Google search groups (p<0.001). The group search-

ing with disabled health-related features showed no significant change in anxiety 

(p=0.18). However, Malik et al. (2019) described that more than two-thirds (80.26%) 

panicked when finding out their condition is rare or serious while online searching. 

Furthermore, 70.38% often or always felt anxious after researching symptoms and 

33.88% had often trouble getting to sleep after searching online for health infor-

mation.  

Rutty (2023) measured anxiety using the Short Health Anxiety Inventory (SHAI). An 

increased score on the SHAI indicates a higher level of anxiety, with possible scores 
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ranging from 0 to 42. The mean score in the sample was measured to be 12.0 

(SD=5.9), with 20 defining the threshold for a higher degree of anxiety. 13.3% had 

a score above 20, meaning that they showed high levels of anxiety. Moreover, a 

statistically significant correlation between age and anxiety was found, describing 

that younger participants were more anxious than those over 50 years old (p=0.008, 

95% CI [1.10,9.99]) and those over 65 years old (p<0.001, 95% CI [2.30, 11.4]). 

Participants who searched for OHI before visiting the ED also showed higher levels 

of anxiety (p=0.004).  

Besides anxiety, cyberchondria was also examined. The mean cyberchondria score 

was 65.6 (SD=20.9), measured with the Cyberchondria Severity Scale (CSS-30). 

The CSS-30 includes the subscales compulsion, distress, excessiveness, and re-

assurance seeking. The subscale “compulsion” describes the extent to which inter-

net searching interrupts daily activities. The subscale “distress” refers to the emo-

tional impact of internet searching on individuals. The third subscale, “excessive-

ness” relates to how frequently and how long people search online. The fourth sub-

scale “reassurance seeking” reflects on the need to obtain reassurance from a 

health professional. Almost one-third (29.7%) of the participants had a higher level 

of cyberchondria. Furthermore, younger participants had a higher mean distress 

than older age groups (p=0.007, 95% CI [1.2,9.9]). Table 5 shows which factors 

contributed significantly to higher cyberchondria and anxiety. For example, search-

ing for symptoms online and consulting a health professional following online 

searching resulted in participants having higher cyberchondria and anxiety scores 

(Rutty, 2023). 
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Table 5: Factors contributing to higher cyberchondria/anxiety scores (significant positive correlations) (Rutty, 

2023) 

higher cyberchondria scores higher anxiety scores 

when participants… 

…searched for symptoms online 

(p=0.001)1,2 

…searched for symptoms online 

(p=0.004) 

…consulted a health professional be-

cause of online health information 

(p<0.001)2 

…consulted a health professional be-

cause of online health information 

(p<0.001) 

…used the internet as primary infor-

mation source (p=0.026) 

not given/not significant 

…received an online recommendation 

to visit the ED (p<0.001)1,2 

not given/not significant 

…who searched for OHI visited the ED 

the same day (p=0.006)1,2 

not given/not significant 

…who searched for OHI visited the ED 

the next day (p=0.019)1 

not given/not significant 

…searched for OHI on a weekly basis 

(p=0.02) 

not given/not significant 

…searched for OHI for 11 hours or 

more (p=0.044) 

not given/not significant 

1 including higher scores for excessiveness subscale 

2 including higher scores for reassurance seeking subscale  

3 including higher scores for excessiveness subscale 

 

Moreover, using the Pearson’s correlational analyses the following positive correla-

tions were found: 

• eHealth literacy and cyberchondria (excessiveness and reassurance seeking 

subscales) (p=0.048) 

• health anxiety and cyberchondria (p<0.001) 

• health anxiety and compulsion (p<0.001), distress (p<0.001), excessive-

ness (p<0.001), and reassurance seeking (p=0.010) 
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• hours a week spent searching for OHI and health anxiety (p=0.001), cyber-

chondria (p<0.001), excessiveness (p<0.001), and compulsion (p<0.001) 

• frequency of OHI use and eHealth literacy (p=0.007), distress (p=0.1), 

health anxiety (p=0.009), cyberchondria (p<0.001), compulsion (p=0.02), re-

assurance seeking (p<0.001) and excessiveness (p<0.001) 

• frequency of online symptom searching in the last twelve months and 

eHealth literacy (p=0.003), compulsion (p<0.001), health anxiety (p<0.001), 

cyberchondria (p<0.001), excessiveness (p<0.001), reassurance seeking 

(p<0.001) 

• time spent searching for symptoms before ED and health anxiety (p<0.001), 

cyberchondria (p<0.001), reassurance (p<0.001), and excessiveness 

(p<0.001) 

No correlation between eHealth literacy and health anxiety was found (Rutty, 

2023).  

The qualitative part of the study also suggested a correlation between OHI search-

ing and anxiety as well as cyberchondria. With interviews, experiences and opinions 

were investigated. Most participants stated feeling worse after online searching and 

increased time searching worsened anxiety. They felt overwhelmed, paranoid and 

panicked and needed support from family and friends to calm down (Rutty, 2023).  

3.1.2. Engagement in own health 

The subgroup “engagement in own health” (2) includes the feeling of being able to 

cope with one’s own health. It involves understanding and managing your condition 

and taking responsibility. Furthermore, this subgroup refers to the ability to under-

stand and navigate through the healthcare system (Norgaard et al., 2015). Four 

studies examined whether online searching before the ED visit influenced the deci-

sion-making process of attending an ED (Pourmand and Sikka, 2011, Rutty, 2023, 

Scott et al., 2017, Yastik, 2017). 

Scott et al. (2017) suggested that most online symptom searchers did not use the 

internet to determine whether they should visit the ED. Participants were more likely 

to ask a health professional (p=0.080) than to rely on the internet (p<0.001). Two 

additional studies demonstrated similar findings. Only 22.9% (Pourmand and Sikka, 

2011) or 37.8% (Yastik, 2017) used the internet to determine whether they should 
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visit the ED, whereas 17% (Pourmand and Sikka, 2011) or 43.2% (Yastik, 2017) 

changed their decision due to OHI. However, the results by Rutty (2023) imply that 

internet searching can impact the decision-making process of visiting the ED. Over 

half of their sample received recommendations from online sources as well as tele-

health services to visit the ED. 50.6% visited the ED the same day and 24.7% went 

the next day. Qualitative results also showed that the internet can be seen as an 

alternative in the healthcare system, acting as a first step in the process.  

3.2. Interaction 

The domain “Interaction” includes the subgroups “ability to actively engage with dig-

ital services” (3), “feel safe and in control” (4) and “motivated to engage with digital 

services” (5) (Norgaard et al., 2015). As most of the included studies examined fac-

tors regarding interaction, this domain is the largest. 

3.2.1. Ability to actively engage with digital services 

The subgroup “ability to actively engage with digital services” (3) includes the basics 

of using digital services and technology. It involves the readiness to use such sys-

tems as well as critical and logical thinking (Norgaard et al., 2015). This chapter will 

include all results referring to the characteristics of internet usage in addition to the 

ability to use digital services. It will give insight into the following questions:   

- Who is searching for OHI? 

- When are they searching? 

- What are they searching for? 

- How long are they searching? 

- Where are they searching? 

- Why are they searching? 

- Do search terms align with the final diagnosis given in the ED?   

First, the general characteristics of internet usage will be outlined, as all included 

studies examined these factors. Figure 5 summarizes the main results.  

Nearly all studies described general characteristics of internet use. In the study by 

Asch et al. (2019) 591,421 unique terms were searched, of which 6% were health-
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related. McCarthy et al. (2017) identified 243 search terms, with 32% using more 

than one term. The prevalence of general internet use for health information varied. 

Pourmand and Sikka (2011) found that 37.2% used the internet to find health infor-

mation. Cocco et al. (2018) and Yastik (2017) discovered that 49% (95% CI, 44.1%-

53.9%) and 73%, respectively, regularly searched for OHI. According to Rutty 

(2023), 93.8% have used OHI in the last 12 months. Further results showed that 

35.9% searched for OHI a few times a year, 39.8% occasionally appraised their 

symptoms online and 45.3% used the internet as the primary source for health in-

formation (Rutty, 2023). The general study population primarily consisted of younger 

adults (Asch et al., 2019, Martin et al., 2019, Pourmand and Sikka, 2011, Rutty, 

2023) and were predominantly female (Asch et al., 2019, Martin et al., 2019, McCar-

thy et al., 2017, Pourmand and Sikka, 2011, Rutty, 2023, Scott et al., 2017, Yastik, 

2017). Only Cocco et al. (2018) included a study population with a slightly higher 

proportion of men. Participants were primarily African American or Caucasian (Asch 

et al., 2019, Martin et al., 2019, McCarthy et al., 2017, Pourmand and Sikka, 2011, 

Rutty, 2023, Scott et al., 2017, Yastik, 2017). Education levels, however, varied. 

While one study included participants who had not completed year 12 (Cocco et al., 

2018), others included populations where most had completed high school (Martin 

et al., 2019), college (McCarthy et al., 2017, Scott et al., 2017, Yastik, 2017), or a 

bachelor's degree (Pourmand and Sikka, 2011, Rutty, 2023). In the studies by Cocco 

et al. (2018) and Yastik (2017), younger participants were more likely to use the 

internet to search for OHI than older adults. Specifically, 90.3% of individuals aged 

18-39 searched for OHI in contrast to 50.7% of adults older than 75 (p<0.001) (Scott 

et al., 2017) and respectively 58% of individuals aged 18-29 in contrast to 14% of 

those over 60 (p<0.001) (Cocco et al., 2018).  

Six studies examined at what point in their treatment process participants searched 

for OHI. The prevalence ranged from 15%-63.3% of those who searched for online 

health information prior to their ED visit (Asch et al., 2019, Martin et al., 2019, 

McCarthy et al., 2017, Rutty, 2023). In the study by Yastik (2017), 31.1% looked up 

their symptoms more than 24 hours after experiencing them. A different study 

showed that 62.17% began searching when feeling an unexplained bodily sensation 

(Malik et al., 2019).  
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Next, the content of the searches will be described. The most prevalent search terms 

referred to participants’ chief complaints/problems (Asch et al., 2019, Cocco et al., 

2018) and symptoms (Cocco et al., 2018, McCarthy et al., 2017). 51% searched for 

treatment options (Cocco et al., 2018) followed by 31.7% (McCarthy et al., 2017) 

who looked up diagnoses. Asch et al. (2019) found out, that 15% of their participants 

looked up information about the ED like directions or logistics.  

Four studies took a closer look at search times. Cocco et al. (2018) determined a 

median search time of 20 minutes (10-60 min) with search time increasing, the 

closer it got to the ED visit. Martin et al. (2019) found out that patients searched in 

average 3.82 (2.53-5.72 min) minutes while in the waiting room at the ED. In the 

study by Rutty (2023), only 29.7% searched for 30 minutes or less prior to their ED 

visit. The majority (62.5%) searched for one to five hours. Time spent searching was 

positively correlated with health anxiety and cyberchondria. Longer searching there-

fore increased health anxiety and cyberchondria (p<0.001). Most participants in the 

study by Yastik (2017) searched for 24 hours or more after experiencing their first 

symptoms (31.1%) followed by 21.6% who searched between one and three hours 

after symptom onset. 

The following chapter answers the question where participants searched for OHI. 

57.8% and 74.3% of the participants in the study by Rutty (2023) and Yastik (2017), 

respectively, started their online search with a search engine. Two studies found out 

that the most used search engine was Google (94% (Cocco et al., 2018); 92.7% 

(Martin et al., 2019)). Interestingly, in the study by Yastik (2017), only 10.8% used 

Google, with the majority using WebMD. Nevertheless, nearly three quarters of the 

participants started their search with a search engine (Yastik, 2017). WebMD was 

also mentioned by McCarthy et al. (2017) with 58% of their participants using it. 

Additional sought-after websites were hospital websites (Cocco et al., 2018, McCar-

thy et al., 2017) and online encyclopedias (Cocco et al., 2018). Most trusted web-

sites were hospital and university sites, and the most used device was the 

smartphone (Cocco et al., 2018).    

Qualitative methods are required to explore why participants searched for OHI. Us-

ing a qualitative approach, Rutty (2023) found different reasons why participants 

chose to turn to the internet when facing health-related questions. Firstly, the 
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internet was seen as a tool for education. Participants were curious about their own 

and their family’s health conditions, symptoms, and treatment. Using the internet 

also gave participants a feeling of understanding. They could use the terms they 

searched for in conversations with their health providers. Furthermore, they felt 

more in control and could actively engage in their health situations. Solving health 

concerns was particularly motivating for people who worked in research fields. How-

ever, individual aspects were not the only reasons for using the internet. The inter-

net’s efficiency, speed, and ease of use were also factors contributing to participants 

using it. They even described it as being easier than going to see a health profes-

sional. Moreover, since participants were not satisfied with the healthcare system, 

the healthcare services and due to a lack of trust in health professionals, the internet 

became an alternative. Subsequently, the internet is used as a first assessment to 

determine the urgency of the symptoms (Rutty, 2023).  

One way to determine, if participants are able to use digital services to search for 

OHI is to examine if their search terms align with the final diagnoses from the ED. 

Martin et al. (2019) compared three groups: those searching with health-related fea-

tures, those searching with health-related features disabled (HFD) and those not 

searching online at all. The group searching on Google for health-related features 

used an online tool that led them to knowledge cards with information provided by 

health professionals. These features were disabled for the second group. Partici-

pants were instructed to search for a possible diagnosis they had. The third group 

did not search online. After comparing the groups, about one-fourth of each group 

matched at least two out of three of the diagnoses with no significant difference. 

Furthermore, no statistically significant differences were found by participants 

matching at least one out of three of the diagnoses and all three diagnoses. In sum-

mary, online searching had no effect on diagnosis matching (Martin et al., 2019).  

McCarthy et al. (2017) also examined the relationship between searches and diag-

noses. Participants stated their search terms, which were then categorized based 

on their content. Discharge diagnoses were also categorized as either symptom-

based (e.g., abdominal pain) or formal diagnoses (e.g., gastritis). Search terms re-

garding symptoms and diagnoses were then compared to participants’ final dis-

charge diagnoses. Four categories were investigated: “flat trajectory-symptoms” (1), 

“flat trajectory-diagnosis” (2), “general-to-specific trajectory” (3) and “specific-to-
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general trajectory” (4). “Flat trajectory-symptoms” (1) included participants who 

searched for a symptom and received a symptom-based diagnosis. If participants 

searched for a diagnosis and got discharged with a diagnosis they fell into the cat-

egory “flat trajectory-diagnosis” (2). “General-to-specific trajectory” (3) describes 

participants who searched for a symptom but were given a diagnosis, whereas par-

ticipants in the category “specific-to-general trajectory” (4) searched for a formal di-

agnosis but received a symptom-based diagnosis (McCarthy et al., 2017). A sum-

mary of the four categories can be found in Table 6.  

Table 6: Categories of search behaviors in the study population by McCarthy et al., 2017 

 

Results showed that most participants were categorized in the flat trajectory-symp-

toms category, which means they searched for a symptom and received a symptom-

based diagnosis (34%, 95% CI [27%-41%]). 22% fell into the category general to 

specific trajectory (95% CI [16%-28%]). 13% had complete accuracy and were in-

cluded in the category flat-trajectory-diagnosis (95% CI [8%-18%]). These partici-

pants searched for a diagnosis and received the exact same discharge diagnosis. 

Only 10% (95% CI [5%-15%]) fell into the category specific-to-general trajectory 

(McCarthy et al., 2017). 

Furthermore, the relationship between the chief complaint and the final diagnosis 

was examined. About two-thirds of the cases showed near or complete concord-

ance. Only 11.8% showed no concordance between a chief complaint and the final 

diagnosis. Nevertheless, only about one-tenth of the participants were completely 

accurate in their searches, searching for and obtaining a formal diagnosis. 

Category Search term Final diagnosis Example 

Flat trajectory-symp-

toms (1) 

Symptom Symptom-based 

diagnosis 

abdominal pain → 

abdominal pain 

Flat trajectory-  

Diagnosis (2) 

Diagnosis Formal diagnosis gastritis → gastritis 

General-to-specific tra-

jectory (3) 

Symptom Formal diagnosis abdominal pain → 

gastritis 

Specific-to-general tra-

jectory (4) 

Diagnosis Symptom-based 

diagnosis 

gastritis →  

abdominal pain 
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Therefore, the relationship between internet-searched diagnosis and final diagnosis 

was poor (McCarthy et al., 2017). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

WHO? 

Who is searching for OHI? 

WHEN? 

When are they searching? 

WHAT? 

What are they searching for? 

HOW LONG? 

How long are they searching? 

WHERE? 

Where are they searching? 

WHY? 

Why are they searching? 

DIAGNOSIS MATCH 

Do search terms align with 

the final diagnosis given in 

the ED? 

• 37.2%-93.8% prevalence 

• more females 

• African American, Caucasian 

• young participants (Asch et al., 2019, Cocco et al., 2018, Martin et 

al., 2019, McCarthy et al., 2017, Pourmand and Sikka, 2011, Rutty, 2023, Scott et al., 

2017, Yastik, 2017) 

 

• prior to ED visit 

• when feeling a new bodily sensation 

• more than 24 hours after experiencing 

symptoms (Asch et al., 2019, Malik et al., 2019, Martin et al., 2019, McCar-

thy et al., 2017, Rutty, 2023, Yastik, 2017) 

• chief complaint 

• symptoms, diagnoses, treatment 

• directions/logistics to ED (Asch et al., 2019, Cocco et al., 

2018, McCarthy et al., 2017) 

• mostly more than one hour (Asch et al., 2019, Cocco et al., 

2018, McCarthy et al., 2017) 
 

• Google 

• hospital/university websites 

• encyclopedia (Cocco et al., 2018, Martin et al., 2019, McCarthy et al., 

2017, Rutty, 2023, Yastik, 2017) 

• education, curiosity, communication 

• ease of use, speed, efficiency 

• first assessment, urgency (Rutty, 2023) 

• no difference between searching online 

and no searching online 

• poor relationship between internet-

searched diagnosis and ED diagnosis (Martin et 

al., 2019, McCarthy et al., 2017) 

Figure 5: Summary of the results regarding the ability to actively engage with digital services 



35 
 

To demonstrate the full extent of the results and to conclude this chapter, the e-

health literacy score has to be mentioned (eHEALS). This score measures the ability 

to understand and use health information from electronic devices. The higher the 

score, the better the eHealth literacy skills. Scores range from 8 to 40 (Norman and 

Skinner, 2006a). Nevertheless, only two studies examined eHEALS. Mean eHEALS 

were calculated to be 28.3 and 29.7, respectively, indicating that participants had 

average eHealth literacy skills (Cocco et al., 2018, Rutty, 2023).  

3.2.2. Feel safe and in control 

The subgroup “feel safe and in control” (4) pertains to the general trust in technology. 

It includes people’s perceptions of the system they are using as the source of infor-

mation. Moreover, it includes their feelings of safety in terms of data security (Nor-

gaard et al., 2015). 

Four studies examined if participants trusted the internet over their general practi-

tioners and found similar results. In all studies, participants tended to trust their phy-

sicians more than the internet. More precisely, nearly two-thirds (63.48%) of the 

participants in the study by Malik et al. (2019) often or always trusted their general 

practitioner over the internet or their own health-related online search. Furthermore, 

42.43% often or always trusted the diagnosis received by a physician over their 

online-searched diagnosis. Only 3.01% never trusted a physician over the internet. 

About half of the participants (47.69%) often or always visited trustworthy websites 

and user forums. Rutty (2023) described about one-third of the participants as hav-

ing ultimate trust in health professionals and therefore did not mention an online 

search beforehand, so as not to influence the physician. According to Scott et al. 

(2017), all age groups found information from a physician more understandable and 

trustworthy than information derived from the internet. Cocco et al. (2018) reported 

that only 5% often or always doubted their clinical diagnosis or treatment when they 

found different information on the internet. Additionally, 91% would never or rarely 

change the treatment given to them by a health professional due to conflicting re-

sults found online. Moreover, one study examined how participants felt about data 

security. Nearly half of the participants (49%) agreed to share their Google searches 

as well as their electronic medical records and consented to them being linked. 

Summarizing participants’ trust in the internet, most preferred seeing a physician 
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rather than searching for information on the internet, and the feeling of safety re-

garding data security was limited.  

3.2.3. Motivated to engage with digital services 

The next subgroup describes people’s motivation to use digital services. It is about 

being curious when using the internet and the motivation to use the information 

gathered online. This group highlights the benefits users have when searching for 

health information online (Norgaard et al., 2015). Therefore, in this chapter, results 

regarding the search effect on the doctor-patient relationship will be summarized. It 

will include a patient’s motivation to discuss online findings with health profession-

als, how patients deal with OHI and which benefits it has. Four studies examined 

the search effect on the doctor-patient relationship.  

Cocco et al. (2018) obtained information regarding the doctor-patient relationship 

using the Internet Search effect on Medical Interaction Index (ISMII). The ISMII is a 

Likert scale, with scores above 27 reflecting a positive impact on the doctor-patient 

relationship. The participants’ mean ISMII score was 30.3 (7-41, 95% CI [29.6-

31.0]). Searching had no effect on 7.1% of the participants. 77.3% (95% CI [70.9%-

82.7%]) reported a positive influence on the doctor-patient relationship. Participants 

agreed or strongly agreed that searching for information helped them communicate 

with health providers (68.4%, 95% CI [61.5%-74.5]), better understand doctors dur-

ing the visit (79.5%, CI [73.7%-84.9%]) and allowed them to ask more informed 

questions (80.7%, CI [74.6%-85.7%]). Half of the participants (51.4%) agreed or 

strongly agreed, that searching for health-related information made them feel em-

powered, whereas only 2% strongly disagreed. 42% agreed or strongly agreed that 

they received more attention during the consultation since they searched before-

hand. A similar percentage (40.2%) agreed or strongly agreed that they received 

more information during their doctor’s visit. Participants were neutral about whether 

interactions with health professionals were more respectful after online searching, 

as 5.2% strongly disagreed and strongly agreed, respectively. Furthermore, a cor-

relation between the eHEALS and the ISMII score was identified. The ISMII score 

increased significantly by 0.4 points for each point increase in the eHEALS (Cocco 

et al., 2018). 
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Contrary to the results in the study by Cocco et al. (2018), Martin et al. (2019) found, 

that no significant differences were found in communication, shared-decision mak-

ing, and overall aspects of the patient-doctor relationship. All groups, regardless of 

whether they searched online beforehand, had good communication (p=0.71) and 

felt connected to their doctor (p=0.92). In a study by Yastik (2017), only 44.6% of 

the participants talked to someone about the information they had found on the in-

ternet. These are similar to the results of another study, stating that 53.28% often or 

always discussed their findings with a general practitioner. Additionally, 54.92% felt 

reassured, when discussing online findings with their doctor (Malik et al., 2019). 

3.3. System 

The last main group of the eHLF includes all aspects regarding the systems. This 

means access to systems, but also hardware, software, and technology in general, 

and incorporates a user-friendly interface. This domain consists of the subgroups 

“access to digital services that work” (6) and “digital services that suit individual 

needs” (7) (Norgaard et al., 2015).  

3.3.1. Access to digital services that work 

The subgroup “access to digital services that work” (6) includes general aspects of 

technology. To use the internet for health information, people need devices like a 

smartphone or a computer. However, access to equipment is not the only important 

factor. Users must be able to use the right software and hardware to conduct a 

search. Furthermore, the systems have to be easy to use, understandable, work 

together, and have support systems (Norgaard et al., 2015). Three studies investi-

gated access to technology.  

Martin et al. (2019) investigated, whether participants had equipment or devices to 

search for OHI. Nearly all participants (98.3%) owned a smartphone, with about one-

third (33.3%) owning an Apple device and nearly two-thirds (65.0%) owning an An-

droid device. Pourmand and Sikka (2011) asked participants more specifically and 

found that 92% had access to the internet, and 94.5% stated that they had access 

to e-mail. Another study confirmed widespread access to devices with internet func-

tionality. Nearly all participants in the study by Scott et al. (2017) had internet-capa-

ble equipment. Nevertheless, access was more prevalent in the age group 18-30 
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years (98.1%, p<0.001). However, nearly three-fourths (72.3%) of those over 75-

years-old also had access to internet-capable devices.   

Two studies also examined access and understanding of systems. Younger partici-

pants perceived health information as more accessible from the internet, whereas 

older participants found health information provided by a health professional more 

accessible. However, all age groups found health information from a doctor easier 

to understand (p=0.511) and more trustworthy (p=0.061) (Scott et al., 2017). In the 

study by Pourmand and Sikka (2011), 58.7% of the participants found that OHI was 

easy to locate and 49.7% found it easy to understand.  

3.3.2. Digital services that suit individual needs  

The last domain “digital services that suit individual needs” (7) focuses on a user-

based individual interface. The system should match the user and be adaptable to 

their needs. This can include an interface in a different language, tailored messages, 

and adaptations for disabilities. Furthermore, systems should be easy to use, and 

medical information clearly described without using technical jargon (Norgaard et 

al., 2015).  

Thus far, no literature has been identified examining digital services that suit individ-

ual needs in the context of the ED.  

Figure 6 summarizes the main findings and research areas in each domain, based 

on the e-health literacy framework (Norgaard et al., 2015). 

 

1. Ability to process information 

2. Engagement in own health 

3. Ability to actively engage with 

digital services 

4. Feel safe and in control 

5. Motivated to engage with dig-

ital services 

6. Access to digital services that 

work 

7. Digital services that suit indi-

vidual needs 

Figure 6: Findings of this review based on the e-health literacy framework by Norgaard et al. (2015): identified 
topics in each category derived from the included studies as well as the original eHLF sub-groups 
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4. Discussion  

This scoping review aimed to provide an overview of eHealth literacy in emergency 

care. To achieve this, evidence was screened, and the results of nine included stud-

ies were outlined narratively and graphically. The concept of eHealth literacy refers 

to the use, understandability, and application of information from electronic sources 

to address a health problem (Norman and Skinner, 2006b). This ability can be meas-

ured using the eHEALS. However, only two studies examined the eHEALS in pa-

tients visiting the ED (Cocco et al., 2018, Rutty, 2023). Given this finding, all results 

from the included studies were categorized using the eHLF. This framework pro-

vides an extended insight into the concept of eHealth literacy by combining individ-

ual and interactive aspects, as well as factors related to the system. 

To address the research question, "How does eHealth literacy apply in the context 

of emergency care?" most findings fell into the category of “Interaction.” The objec-

tives primarily focused on exploring the characteristics of internet usage (Asch et 

al., 2019, Cocco et al., 2018, Malik et al., 2019, Martin et al., 2019, McCarthy et al., 

2017, Pourmand and Sikka, 2011, Rutty, 2023, Scott et al., 2017, Yastik, 2017), the 

correlation between internet searching, cyberchondria, and anxiety (Cocco et al., 

2018, Malik et al., 2019, Martin et al., 2019, Rutty, 2023), as well as the effects of 

internet use on the doctor-patient relationship (Cocco et al., 2018, Malik et al., 2019, 

Martin et al., 2019, Rutty, 2023).  

4.1. Discussion of results 

First, results regarding the demographic factors as well as those associated with 

them will be discussed. Since technology is constantly changing and improving, the 

participants’ age is an important factor to consider. With a mean age ranging from 

33 to 42.89 years, the population of the studies included in this master’s thesis was 

relatively young (Cocco et al., 2018, Martin et al., 2019, McCarthy et al., 2017, Pour-

mand and Sikka, 2011, Yastik, 2017). For example, the participants in one study 

were between 26.2 and 45.9 years old (Martin et al., 2019). Asch et al. (2019) in-

cluded only 5% of participants older than 40, whereas only 28.1% of the sample in 

the study by Rutty (2023) were over 50, and 3.9% of participants in the study by 

Pourmand and Sikka (2011) were over 60. The only study that stratified its results 

by age and oversampled to obtain generalizable data was conducted by Scott et al. 
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(2017). The age groups 18 to 39 years and over 75 years had nearly identical num-

bers, with 156 and 157 participants, respectively. Younger participants were more 

likely to use the internet for health information before their ED visit and found it more 

accessible than consulting a doctor (Scott et al., 2017). Cocco et al. (2018) found 

similar results as the likelihood of searching for OHI declined with increasing age. 

These findings are consistent with a study by Finney Rutten et al. (2019), which 

found that internet searchers for health information were more prevalent among 

younger age groups, particularly those under 50. Another cross-sectional study, 

which examined the characteristics of Egyptian adults searching for online health 

information, reached the same conclusion: younger participants were more likely to 

search online (Ghweeba et al., 2017). The lack of proper consideration of age in the 

included studies therefore weakens the generalizability of the results, as many stud-

ies show that the average age in the ED is patients over 75 (Fimognari et al., 2022, 

U.S. Department of Health and Human Services, 2022). For example, Malik et al. 

(2019) did not mention any demographics in their study. Therefore, the results 

should be interpreted with caution.  

Nevertheless, internet use among the older generation is rising significantly. In 2013, 

18% of individuals over 65 reported owning a smartphone, a figure that rose to 42% 

by 2017 (Anderson and Perrin, 2017). Additionally, Faverio (2022) observes that the 

disparity in internet usage between the youngest and oldest groups reduced from 

56% in 2000 to 24% in 2021. As individuals over 75 represent the second-largest 

age group attending EDs, after infants, it is essential to focus specifically on this 

demographic (Yang, 2024). For example, in the U.S., adults aged 50 and older ac-

count for more than 40 million ED visits annually (Cutter et al., 2020). Ohaiba et al. 

(2024) found the highest prevalence in the age group 75 years and older, ranging 

from 24.4% to 32.5%. Given that most ED patients belong to the older generation, 

and internet use within this group is increasing, age-specific research is necessary.  

Research shows that education is one of the most important predictors of general 

health literacy, suggesting that individuals with higher levels of education tend to 

have better health literacy (Jansen et al., 2018, Protheroe et al., 2017). Moreover, 

education is also a factor associated with eHealth literacy. A recent review including 

44 studies shows that higher education increases eHealth literacy skills (Milanti et 

al., 2023). Seven studies included data on education. In all of these studies, more 
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than half of the participants had at least completed high school, suggesting that they 

were more likely to have high eHealth literacy skills (Cocco et al., 2018, Martin et 

al., 2019, McCarthy et al., 2017, Pourmand and Sikka, 2011, Rutty, 2023, Scott et 

al., 2017, Yastik, 2017). Participants with a higher level of education were nearly 

twice as likely to search for health information online (Yastik, 2017). Interestingly, in 

contrast to the above mentioned studies, Rutty (2023) did not find a significant cor-

relation between education and eHealth literacy. This lack of correlation may be due 

to the generally high educational level of the sample. The only connection men-

tioned was that participants who went directly to medical websites while searching 

had higher levels of cyberchondria.  

However, a factor that has not been considered in any of the studies included is 

language. About 26 million people in the U.S. over the age of five have limited Eng-

lish proficiency, with more than half of them speaking Spanish (Gonzalez-Barrera et 

al., 2024). Six studies only included English-speaking patients or those who could 

understand and complete English surveys (Cocco et al., 2018, Martin et al., 2019, 

McCarthy et al., 2017, Pourmand and Sikka, 2011, Scott et al., 2017, Yastik, 2017). 

Rutty (2023) included patients with at least an 8th-grade comprehension of English 

or French, while Asch et al. (2019) and Malik et al. (2019) did not specify participants’ 

language and possible barriers. As a result, a significant number of participants were 

excluded before any measurements. This poses a problem, as language is a well-

documented barrier in emergency care, as suggested by many studies. Research 

shows that language barriers in emergency care can hinder communication (Bakhsh 

et al., 2024), increase resource use, and lead to patients returning to the ED un-

planned since they do not understand treatment plans (Docrat, 2020). But language 

is not only important in the context of the ED but also poses a key role in general 

health literacy. A review by Singh et al. (2022) highlights nine studies that found a 

significant correlation between high language proficiency and high health literacy. 

People with limited language proficiency and low health literacy are more likely to 

experience worse health outcomes (Sentell and Braun, 2012). A Norwegian survey 

of immigrants found similar results: low language literacy was associated with 

poorer health outcomes and lower self-rated health (Kjøllesdal et al., 2023). Santos-

Lozada and Martinez (2018) studied self-reported health in a Hispanic population. 

Their results suggested that individuals who completed the survey in Spanish were 
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more likely to report poorer or fairer health status compared to those who responded 

in English, highlighting the importance of language in obtaining accurate answers 

(Santos-Lozada and Martinez, 2018). Immigrants, in particular, face a high risk of 

language barriers, which can lead to challenges in understanding health information 

(Kreps and Sparks, 2008). Due to these findings, it is possible that not all partici-

pants fully understood the surveys and questionnaires, and many ED patients were 

excluded, limiting the strength of the evidence.  

Besides demographic factors, the prevalence of internet use for online health infor-

mation will be discussed. Results show rates of internet use for OHI ranging from 

37.2% (Pourmand and Sikka, 2011) to 93.8% (Rutty, 2023). According to EURO-

STAT (2022), 52% of people in the EU used the internet to search for health-related 

information in 2022. Even greater is the number of US citizens in this regard since 

58.8% of adults searched for health information only from July to December of the 

same year (Wang and Cohen, 2023). One reason for the lower prevalence in the 

study by Pourmand and Sikka (2011) could be the year it was conducted. General 

internet activity in the EU has risen dramatically over the past 15 years (EUROSTAT, 

2024). The findings in this master’s thesis align with this trend, as the prevalence in 

the more recent study by Rutty (2023) is more than twice as high.  

4.2. Quality of the included studies 

The quality and design of the included studies vary. Six cross-sectional studies 

(Asch et al., 2019, Cocco et al., 2018, Malik et al., 2019, Pourmand and Sikka, 2011, 

Scott et al., 2017, Yastik, 2017), one qualitative study (McCarthy et al., 2017), one 

randomized controlled trial (Martin et al., 2019) and one mixed-methods study 

(Rutty, 2023) were included. Study objectives ranged from determining the general 

prevalence of internet use for health-related information (Cocco et al., 2018) to more 

specific outcomes, such as the changes in anxiety scores after searching for OHI 

(Rutty, 2023). Due to the heterogeneity of the outcomes, the results are difficult to 

compare. However, this study aimed to provide an overview of existing literature. To 

achieve this, all relevant studies, regardless of their quality, were included. This 

chapter offers an overview of methodological flaws in the included studies.  

Regarding the cross-sectional studies, the most significant gaps were identified in 

the measurement of exposure and condition. Since no clear exposure was 
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measured, this question was not applicable. Similarly, the condition was also mostly 

not applicable. However, three studies appropriately measured a condition (e.g., cy-

berchondria) (Rutty, 2023, Scott et al., 2017, Yastik, 2017). In addition to the expo-

sure and condition, confounding factors were generally poorly described. Three 

studies did not mention confounding factors or how they were addressed (Asch et 

al., 2019, Malik et al., 2019, Pourmand and Sikka, 2011). Demographic data can 

influence eHealth literacy (Estrela et al., 2023), so this missing data lowers the qual-

ity of these studies. For example, Scott et al. (2017) stratified their results by age. 

With a sample size of 723 participants, their study was large, which strengthens 

their findings. In contrast, Yastik (2017) included only 74 participants. Malik et al. 

(2019) demonstrated limited overall study quality, with poorly described inclusion 

criteria, study subjects, and the setting as well as unclear statistical analysis. 

In the qualitative study by McCarthy et al. (2017), some unclear aspects were iden-

tified, including missing data about the researcher. However, the qualitative portion 

of the mixed-methods study by Rutty (2023) demonstrated good quality, with no 

missing aspects.  

The randomized controlled trial by Martin et al. (2019) also met nearly all the re-

quirements for a study with good methodological quality. However, participants 

could not be blinded due to the nature of the self-administered intervention – search-

ing online for health-related information. It is also unclear whether patient allocation 

was concealed, whether all outcome measurements were reliable, and whether par-

ticipants were analyzed in their randomized groups.  

4.3. Strengths and limitations 

The following chapter outlines the strengths and limitations of this scoping review. 

One key strength is the systematic approach used in developing this review. It is 

based on a clear research question and aim. Additionally, keywords were used to 

create a search string for several databases, followed by a hand search and a 

screening of reference lists. The included studies were evaluated using critical ap-

praisal checklists by the Joanne Briggs Institute (JBI). Furthermore, to date, no over-

view of existing literature on eHealth literacy in the ED has been identified, making 

this review particularly significant. Another notable strength is the chosen study de-

sign. By conducting a scoping review, only a few limitations were imposed, allowing 
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for the inclusion of all relevant evidence. Moreover, only recent literature was in-

cluded, with the oldest study dating back to 2011. All identified results were summa-

rized based on the e-health literacy framework (eHLF) by Norgaard et al. (2015), 

allowing for clear presentation of evidence and identification of gaps.  

However, the review also has its limitations. Since only studies in English and Ger-

man were included, relevant studies in other languages may have been excluded. 

Additionally, only three databases were searched, which may have led to the omis-

sion of relevant work. Furthermore, most of the included studies were conducted in 

the United States, limiting the generalizability of the results (Asch et al., 2019, Martin 

et al., 2019, McCarthy et al., 2017, Pourmand and Sikka, 2011, Scott et al., 2017, 

Yastik, 2017). No European studies were identified, making comparisons challeng-

ing due to the significant differences in healthcare systems (Ciulla et al., 2023). Re-

garding the methodological approach, it should be noted that having only one author 

conduct the search, study selection, and critical appraisal poses a risk of overlooking 

and excluding potential studies. Another limitation is the heterogeneity of the in-

cluded studies. The aims, methods, and outcomes varied significantly, limiting the 

ability to compare studies effectively.  

4.4. Implications for research  

Using the e-health literacy framework (Norgaard et al., 2015) helped identify areas 

where research had already been conducted and highlights existing gaps. On one 

hand, aspects related to how people interact with digital services have been ex-

plored. This includes, for example, general internet use for health-related infor-

mation, the consequences of its use, and the motivation behind it. On the other 

hand, the domain “System”, particularly the subgroup “digital services that suit indi-

vidual needs” has yet to be examined in the context of emergency care, as no stud-

ies were identified in this area. Given the increasing use of technology for health-

related information, it is essential to understand individual needs and develop sys-

tems that meet them to help users navigate and comprehend their symptoms or 

conditions. Therefore, further research is crucial. 

Another implication for further research is the influence of demographic factors. As 

demonstrated in the earlier chapters, demographic variables can impact eHealth 

literacy (Estrela et al., 2023). Further studies should investigate specific 
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demographic factors such as age or education, for example, by stratifying the pop-

ulation into different age groups or educational levels for comparison. Another ap-

proach to studying these demographic factors is to focus on a specific age group or 

educational level. For instance, by examining older adults, researchers can gain a 

better understanding of their internet usage, needs, and expectations. 

Since language proficiency is also correlated with health literacy (Singh et al., 2022), 

this aspect must be taken into account. Conducting surveys in multiple languages 

is essential to ensure that individuals from various migration backgrounds can un-

derstand the questions. Language barriers can hinder effective communication and 

may distort responses. In addition to multilingual surveys, interpreters can be valu-

able in overcoming language barriers. Interpreters can facilitate both qualitative and 

quantitative surveys conducted in person, over the phone, or via video. However, 

family members should not be used as interpreters, as they could influence the an-

swers (Squires et al., 2020). In conclusion, addressing language barriers is essential 

before beginning any research. Strategies to overcome these barriers should be 

established beforehand to ensure that participants can express themselves freely, 

understand the questions accurately, and be correctly understood.  

As mentioned above, research can be conducted in person, over the phone, or via 

video. However, using online tools may introduce an early bias that can distort re-

sults. Participation in an online survey requires specific aspects, such as access to 

digital services, which may not be generally available. Additionally, it can be as-

sumed that individuals with higher eHealth literacy are more likely to participate in 

online studies. Therefore, to obtain a realistic scope of the topic, research should 

ideally avoid relying solely on digital devices or technology.  

Finally, nearly all included studies followed a cross-sectional approach, which can-

not establish cause and effect. Therefore, randomized controlled trials are needed. 

The results show that anxiety and cyberchondria are prevalent conditions among 

internet searchers (Malik et al., 2019, Rutty, 2023). Thus far, ED patients have been 

poorly researched. To gain deeper insight into people’s opinions and feelings, qual-

itative studies should also be conducted. Kobryn and Duplaga (2024) suggest, that 

cyberchondria leads to higher utilization of general health care services. Given the 

issue of overcrowding in EDs (American College of Emergency Physicians, 2016), 
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a better understanding of this condition is necessary. Moreover, there is no research 

on what patients seeking emergency care need to conduct a beneficial health-re-

lated search. People require guidance when consuming health information online 

and these individual needs must be examined.   

In conclusion, research is needed on both general aspects, such as systems, net-

works and devices, and specific factors, such as demographics and language. On 

one hand, study designs like randomized controlled trials are essential for establish-

ing cause and effect. On the other hand, qualitative research is necessary to under-

stand individuals’ needs and experiences with eHealth literacy, as well as their spe-

cific needs in the context of the ED.   

4.5. Implications for practice 

This review demonstrates that internet searches influence patients’ behaviors in the 

ED. These behaviors include the doctor-patient relationship, their decision to visit 

the ED as well as emotions such as anxiety or panic. Health providers need to rec-

ognize the fact that patients may have searched for information before their visit and 

to address this during their care. Nurses play an important role in communicating 

with patients and can thereby improve the overall quality of care (Fakhr-Movahedi 

et al., 2016). Therefore, nurses must acknowledge and understand that patients 

may have searched online beforehand. Technology should be emphasized in gen-

eral and further in nursing education. For example, Whitt et al. (2024) already sug-

gest the use of electronic health records in advanced nursing education. The use, 

consequences, and benefits of technology in healthcare should be considered in 

education, as this helps healthcare providers understand patients’ motivations and 

address concerns that arise from their online searches.  

Furthermore, since nurses play an important role in helping individuals find, under-

stand, and apply health information (Wilandika et al., 2023), eHealth literacy should 

be emphasized in various training programs and continuing education. The use of 

technology is increasing across different nursing specialties. For example, commu-

nity nurses use technology to enhance patient care, with health apps, wearable de-

vices, and telehealth being commonly employed in this field (Subiyanto, 2024). 

Since the COVID-19 pandemic, the demand for digital solutions and technology use, 

such as telemedicine, has been rising in the healthcare sector, enabling patients 
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and relatives to consult with healthcare professionals from home. However, using 

technology in healthcare also introduces new challenges. Insufficient focus on the 

older generation, as well as the need for an improved digital infrastructure, security, 

and data protection, are challenging aspects. To meet these demands, training fo-

cused on eHealth literacy is necessary (Booth et al., 2021, Negreiro, 2021).  

This topic should also be addressed on a governmental level. The use of online 

health-related information has increased drastically over the past decade (Eurostat, 

2021). Therefore, high-quality medical websites that are easy to understand and 

accessible are essential. Although there are various guidelines and criteria for de-

veloping good quality websites, there are no legal requirements (Devine et al., 2016, 

Winker et al., 2000). Standards are crucial to ensure patient privacy and to provide 

accurate information that helps individuals make informed health-related decisions. 

Additionally, this field of research must be considered within the context of health 

politics. According to the results of the European health literacy survey (Sørensen 

et al., 2015), one of the ten health goals in Austria was dedicated to health literacy: 

to enhance the population’s health literacy (Griebler et al., 2021). Actions such as, 

for example, creating a platform for health literacy, offering health literacy coaching, 

and improving migrants’ health literacy were implemented (ÖPGK, n.d.). However, 

results from a more recent study indicated a particular lack of skills in digital health 

literacy (Griebler et al., 2021). Policymakers need to recognize the importance, chal-

lenges, and potential of eHealth literacy among the general population. It is therefore 

essential to modify or expand health goals to include a focus on digital aspects.  

Modified actions could include digital or technology coaching for the entire popula-

tion, with an emphasis on vulnerable groups such as older adults, migrants, or indi-

viduals with disabilities, as well as improving access to digital devices and technol-

ogy. Furthermore, telehealth services and the integration of digital health literacy in 

education must be enhanced. Health policymakers should implement guidelines 

and actively participate in creating user-friendly, understandable, and accessible 

health websites. Additionally, research into eHealth literacy requires financial sup-

port. Another crucial factor is misinformation. Policymakers should work on restrict-

ing the spread of misinformation and promote evidence-based health websites. 
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Figure 7 summarizes possible actions by health politics to enhance the populations’ 

eHealth literacy. 

 

Results from this review demonstrate high prevalences of internet use and, simul-

taneously, moderate to low eHealth literacy. Moreover, a correlation between inter-

net searching and anxiety as well as cyberchondria was identified. This shows the 

importance of patient education. Interventions like courses or information events 

should be offered to teach individuals how to accurately search on the internet for 

health-related information. These courses should include teaching people which 

websites are trustworthy, how they can assess trustworthiness by themselves, and 

how to deal with information that you receive. Since demographic factors influence 

eHealth literacy it is important to offer courses for different age groups and different 

levels of knowledge. 

 

 

Figure 7: Different possible actions to implement by health politics to enhance eHealth literacy 
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5. Conclusion  

The use of the internet to search for health-related information is increasing. How-

ever, internet use in the ED remains poorly researched. Therefore, the aim of this 

scoping review was to provide an overview of eHealth literacy in emergency care.  

Based on the e-health literacy framework, literature across almost all domains was 

identified. This literature includes aspects such as the prevalence and characteris-

tics of internet use for health-related information, its consequences, the effect on the 

doctor-patient relationship, and factors such as trust, understandability, and access. 

However, no studies were found examining digital services tailored to individual 

needs.  

Nearly all nine included studies were conducted in the United States, which limits 

the generalizability of the results. Some findings suggest a correlation between OHI 

searches and cyberchondria, anxiety, and panic. Nevertheless, in two studies, fewer 

than half of the sample reported experiencing these feelings. The prevalence of in-

ternet use for health-related information ranges from 37.2%-93.8%. The most used 

search engine was Google. Most studies described that participants did not use the 

internet to determine whether they should visit the ED and participants tended to 

trust their healthcare practitioners more than the internet. Regarding the effects of 

searching for OHI, conflicting results were found. Access to devices and general 

OHI was widespread.  

Due to the heterogeneity and lack of comparable results, further research in this 

area is needed. Furthermore, results suggest that demographic factors influence 

eHealth literacy, indicating the need for further research in these areas. Additionally, 

when conducting studies, language barriers have to be taken into account. Different 

study designs like randomized controlled trials and qualitative studies are necessary 

to gain insight into this topic. Healthcare providers must recognize that internet 

searching before ED visits is common and has to be educated to help the individuals 

to deal with challenges. Patients must be educated on how to use the internet ap-

propriately for health information. Furthermore, legal standards for health-related 

websites are necessary to ensure the provision of adequate, evidence-based, easily 

understandable, and accessible information. Policymakers must understand the im-

portance of eHealth literacy and modify health goals accordingly. 
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Appendix 

Search strings 

PubMed 

112 results 

((("electronic health literacy"[Title/Abstract] OR "mhealth literacy"[Title/Abstract] OR 

"online health literacy"[Title/Abstract] OR "digital health literacy"[Title/Abstract] OR 

"electronic health information"[Title/Abstract] OR "online health information"[Ti-

tle/Abstract] OR "internet usage"[Title/Abstract] OR "digital health information"[Ti-

tle/Abstract] OR "ehealth literacy"[Title/Abstract]) AND (emergency department* OR 

emergency room* OR emergency unit* OR "emergency care" OR "ED" OR "ER" OR 

emergency service, hospital[MeSH Terms] OR (emergency room visits[MeSH 

Terms])) AND (adult[MeSH Terms] OR adult OR aged OR middle aged OR young 

adult))) 

 

CINAHL 

31 results 

S1  TI "electronic health literacy" OR TI "mhealth literacy" OR TI "online health 

literacy" OR TI "digital health literacy" OR TI "electronic health information" 

OR TI "online health information" OR TI "digital health information" OR TI 

"ehealth literacy" 

S2  AB "electronic health literacy" OR AB "mhealth literacy" OR AB "online health 

literacy" OR AB "digital health literacy" OR AB "electronic health information" 

OR AB "online health information" OR AB "digital health information" OR AB 

"ehealth literacy" OR AB  

S3 S1 OR S2 

S4  emergency department* OR emergency room* OR emergency unit* OR 

"emergency care" OR "ED" OR "ER" OR MH emergency service, hospital OR 

MH emergency treatment OR “emergency treatment” OR MH emergency 

care 
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S5 adult OR MH adult OR aged OR middle aged OR young adult 

S6 S3 AND S4 AND S5 

 

Ovid (Embase, Cochrane) 

54 results 

EBM Reviews - Cochrane Database of Systematic Reviews <2005 to April 22, 

2024> 

Embase <1974 to 2024 April 30> 

1 ("electronic health literacy" or "mhealth literacy" or "online health literacy" or 

"digital health literacy" or "electronic health information" or "online health in-

formation" or "digital health information" or "ehealth literacy" or “internet us-

age”).ti.  

2 ("electronic health literacy" or "mhealth literacy" or "online health literacy" or 

"digital health literacy" or "electronic health information" or "online health in-

formation" or "digital health information" or "ehealth literacy" or “internet us-

age”).ab.  

3 1 or 2  

4 (emergency department* or emergency room* or emergency unit* or "emer-

gency care" or "ED" or "ER").af.  

5 (adult or aged or middle aged or young adult).af.  

6 3 and 4 and 5  

 

Google Scholar 

100 results 

(electronic health literacy OR online health literacy OR digital health literacy OR 

online health information OR ehealth literacy) AND (emergency department* OR 

emergency room* OR emergency unit* OR emergency care) AND (adult) 


