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Abstract 1 

Introduction: In countries with access to the electronic health record (EHR), both 2 

patients and healthcare professionals have reported finding errors in the EHR, so 3 

called EHRrors. These can range from simple typos to more serious cases of missing 4 

or incorrect health information. Despite their potential detrimental effect, the evidence 5 

on EHRrors has not been systematically analysed. It is unknown how common 6 

EHRrors are or how they impact patients and healthcare professionals.  7 

Methods and analysis: A mixed systematic review will be carried out to address the 8 

research gap. We will search PubMed, Web of Science, and CINAHL for studies 9 

published since 2000, which report original research data on patient- and healthcare 10 

professional-identified EHRrors. We will analyse: 1) the prevalence of EHRrors, 2) the 11 

types of EHRrors, and 3) their impact on care. Quantitative and qualitative findings will 12 

be synthesised following the Joanna Briggs Institute Framework for Mixed Systematic 13 

Reviews. Identified studies will be critically appraised for meta-biases and risk of bias 14 

in individual studies. The confidence in the emerging evidence will be further assessed 15 

through the Grading of Recommendations Assessment, Development and Evaluation 16 

approach. Findings will be contextualised and interpreted involving an international 17 

team of patient representatives and practising healthcare professionals. 18 

Ethics and dissemination: The study will not involve collection or analysis of 19 

individual patient data, thus ethical approval is not required. Results will be published 20 

in a peer-reviewed publication and further disseminated through scientific events and 21 

educational materials. 22 

PROSPERO registration number: CRD42024622849. 23 

 24 

Strengths and limitations of this study 25 

 The prevalence of errors in electronic health records (EHRrors) remains poorly 26 

understood, in part due to a fragmented body of literature. This review will 27 

systematically analyse the existing evidence, focusing on the perspectives of 28 

the most impacted stakeholders: patients and healthcare professionals.  29 

 A rigorous approach will be employed, using the JBI Framework for Mixed 30 

Systematic Reviews, MMAT for quality appraisal, and GRADE-CERQual to 31 

assess confidence in findings, ensuring comprehensive synthesis of mixed-32 

methods evidence on EHRrors and their impact.  33 

 Findings will be reported in strict compliance with the Preferred Reporting Items 34 

for Systematic Review and Meta-analysis Protocols (PRISMA-P) guidelines, 35 

ensuring transparency and replicability. 36 

 The search will be conducted exclusively in English, which may omit relevant 37 

research with abstract and title in other languages.38 
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INTRODUCTION 39 

The digitisation of health records has done more than simply move patient history from 40 

paper to online. Electronic health records (EHRs) have transformed documentation 41 

and delivery of care. Introduced as a measure to counter decentralised fragmented 42 

record keeping, EHRs promise better care coordination [1] and higher quality of care 43 

[2]. The transition, however, has been complex, bringing both improvements and new 44 

challenges.  45 

Compared to paper records, EHRs enable healthcare professionals (HCPs) to 46 

produce more legible and comprehensive patient records [3]. Patient data is 47 

maintained in standardised and reusable formats that further allow clinical decision 48 

support systems. [4] Yet, EHRs also impose new burdens. HCPs report an increase 49 

in administrative duties due to spending more time on documentation [5], including 50 

outside working hours [6]. The extended workload associated with EHR use has been 51 

linked to burnout [7,8] and reduced job satisfaction. [9] In parallel, EHRs have 52 

continued to change. 53 

A significant development has been the introduction of patient access to the EHR. 54 

Today, nearly 30 countries have opened the EHRs to patients and their number is set 55 

to grow. [10,11] By many accounts, the practice has increased patients’ engagement 56 

in care [12], enhanced their health understanding [13], particularly among 57 

marginalised patient groups. [14] Alongside these benefits, however, new challenges 58 

have emerged, including the increasing report of errors in the EHR, or co called 59 

EHRrors.  60 

Patients and HCPs have found inaccuracies in health records before EHRs too. Early 61 

studies from the UK found that when patients in primary care were given carbon copies 62 

of their record, one in ten noticed an error. [15] This, however, is not an EHRror. 63 

 64 

What is an EHRror? 65 

We define EHRror as any information about the patient and their care that is 66 

documented in the EHR incorrectly or that should be documented but is missing. The 67 

term does not describe medical errors that take place in the clinical practice, e.g. 68 

administering the wrong medication. Instead, EHRrors capture the incongruency 69 

between information that is perceived as factually accurate by patients or HCPs and 70 

its documentation in the EHR. Initial definitions of an EHRror can be found in Box 1. 71 

Box 1. What does error stand for in EHRror? 72 

An EHRror could be: 

Error of commission – information present in the record that is partially or fully 

incorrect. Example: incorrect allergy listed. 
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Error of omission – information that is clinically relevant and should be in the 

record but is missing. Example: missing information about a serious allergic 

reaction. 

An EHRror could not be: 

Clinical judgement error – mistakes made in the interpretation of symptoms, 

selection of treatment or decision of diagnosis. Example: symptom interpreted as 

acid reflux instead of a heart attack. 

System error – error related to the software or hardware that host the record. 

Example: 404 ‘Not found’ error. 

 73 

EHRrors can be introduced into the EHR by a HCP who populates the electronic 74 

medical record (EMR), a patient who has the ability to add their health information 75 

through a patient-accessible EHR (PAEHR), or an automated system that imports the 76 

information from an external source. While EHR, EMR, and PAEHR have distinct 77 

definitions (see Box 2), they are commonly used interchangeably. [16] For this reason, 78 

we accept EHRrors to mean an error embedded within any of these systems. 79 

Box 2. What does EHR stand for in EHRror? 80 

Electronic medical record (EMR) – an electronic record of health-related 

information about a patient that can be created, gathered, managed, and 

consulted by authorised clinicians and staff within a healthcare organisation. 

[17] 

Electronic health record (EHR) – “records that contain historical data about a 

patient that are compiled from all local EMRs.” [18] 

Patient-accessible EHR (PAEHR) – a digital service that provides patients secure 

online access to their EHRs made available by their healthcare provider. [19]  

Open notes – visit note summaries, or the narrative, free-text entries, written by 

clinicians about a patient, and accessible by the patient online. Open notes 

constitute a part of a PAEHR. [20] 

 81 

Reflecting the increase of the number of studies on EHRs, research on EHRrors is 82 

also growing. Some estimate that as many as every other patient has identified a 83 

serious EHRror [21], and over half of HCPs expect majority of patients to find a serious 84 

EHRror. [22] What kind of EHRrors, what impact they have, and how widespread they 85 

are remains challenging to estimate due to the lack of systematic investigation. 86 

Considering the evolving role of the EHR, understanding the impact of EHRrors on its 87 

users is crucial.  88 

 89 
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Objectives 90 

The aim of this review is to map the evidence on the types and impacts of EHRrors as 91 

encountered by patients and healthcare professionals. The review will not address 92 

errors that arise during the use of EHR data for secondary purposes, e.g. research. 93 

To comprehensively explore EHRrors, the systematic review will have the following 94 

objectives: 95 

➢ To determine the frequency with which patients and healthcare professionals 96 

encounter EHRrors. 97 

➢ To identify the types of EHRrors reported by patients and healthcare 98 

professionals. 99 

➢ To assess the impact EHRrors have on patients and healthcare professionals. 100 

 101 

METHODS AND ANALYSIS 102 

To address the objectives, we will carry out a mixed systematic review. The systematic 103 

approach was chosen in place of meta-analytical or scoping review for several 104 

reasons. First, the vast majority of studies in this area are observational. Conducting 105 

a meta-analysis solely on observational data may yield unreliable results due to 106 

publication bias; therefore, systematic reviews are generally recommended as a more 107 

appropriate approach. [23] A preliminary literature review further revealed significant 108 

variability in how the frequency of EHRrors is reported. With few studies providing 109 

quantitative data, these inconsistencies make a meta-analysis unfeasible. While a 110 

scoping review could provide a broad overview of the topic, it is not designed to 111 

generate detailed insights or answer the clinically relevant and specific research 112 

questions required for this review. [24] We therefore chose to carry out a mixed 113 

systematic review to best analyse the published evidence on EHRrors. 114 

The protocol for the review has been registered on the International Prospective 115 

Register for Systematic Reviews (PROSPERO) database: CRD42024622849. The 116 

protocol was developed following the Preferred Reporting Items for Systematic Review 117 

and Meta-analysis Protocols (PRISMA-P) guideline and is reported following the 118 

PRSIMA-P checklist (see Appendix A). [25] Research on the project began in October 119 

2024. The review will commence upon final peer-review approval of the protocol and 120 

findings are expected to be released at the end of 2025. If substantial amendments to 121 

the protocol are necessary, an update to the protocol will be registered in PROSPERO. 122 

In such a case, a table listing the changes alongside rationale will be added to the full 123 

review publication as per best practice guidelines. [26] 124 

  125 

Research questions 126 

Based on the objectives, three research questions (RQ) were formulated (see Box 3). 127 
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Box 3. Research questions. 128 

RQ 1. How frequently do patient and HCP users of EHRs identify information in the 

EHR as incorrect or critically omitted? 

RQ 2. What types of EHR information is identified as incorrect or critically omitted 

by patient and HCP users of EHRs?   

RQ 3. What impact does the patient- or HCP-identified incorrect or critically omitted 

EHR information have on patients and HCPs? 

 129 

Eligibility criteria 130 

Study selection criteria based on the Population-Exposure-Outcome (PEO) framework 131 

are summarised in Table 1.  132 

Table 1. PEO statement. 133 

 Inclusion criteria Exclusion criteria 

Population Patients and HCPs who have used 

EHRs. 

Patients and HCPs who have not 

used EHRs. 

 Patients who are proxy and shared 

access EHR users, such as 

guardians, parents, informal 

caregivers, or care partners. 

 

Exposure EHRs implemented at a national, 

regional or institutional level. 

Paper-based health records. 

 

 EHRs accessible online by patients 

and HCPs. 

EHRs accessible to patients or 

HCPs through other methods, e.g. 

a carbon copy. 

 Tethered PHRs. Untethered PHRs. 

Outcome Primary: Patient- or HCP-reported 

EHRrors’ prevalence and 

descriptions. 

EHRrors identified through a ML-

algorithm. 

 Secondary: Patient or HCP 

descriptions of EHRror impact on 

them or on care. 

 

EHR, electronic health record; HCP, healthcare professional; PHR, personal health records; ML – 134 
machine learning. 135 

 136 

Study design 137 

We will include publications that present original research data gathered through: a) 138 

observational studies, such as cross-sectional studies, case reports, cohort studies; 139 

b) randomised-control trials, including pilot trials, feasibility studies, cohort studies; c) 140 

quasi-experimental studies, such as non-randomised control trials: and d) mixed and 141 
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qualitative studies, such as focus groups, interviews, Delphi studies. Conference 142 

papers that have undergone peer-review will be considered, given that they present 143 

sufficient details on methodology, analysis, and results. Publications that do not 144 

present original research data will be excluded. These are typically commentaries, 145 

letters, editorials, protocols, opinion or statement papers, reviews, or framework and 146 

methodology papers. Exceptions will be made for cases where, for example, a letter 147 

includes original data accompanied by sufficient methodological and analytical details. 148 

 149 

Setting and timing 150 

The review aims to explore rate and type of errors found in deployed EHRs as opposed 151 

to prototypes or digital solutions developed for research purposes only. For this 152 

reason, we will only include studies that report on patient and HCP users’ experiences 153 

with EHR systems used as part of healthcare. There will be no restrictions based on 154 

timing such as length of exposure to EHRs or time of outcomes collection. 155 

 156 

Publication characteristics 157 

Publication timeframe 158 

Using the search string (see Search Strategy), a preliminary literature search found 159 

the earliest relevant study from 1993, with a gradual increase in publications until 160 

2008, followed by an exponential growth in the number of studies thereafter (see 161 

Figure 1). The growing publication rate around the turn of the millennium is expected 162 

as some of the first EHRs systems began being widely adopted, e.g. 1990s in the USA 163 

and 2000s in the EU. [27,28] To focus on experiences with healthcare-integrated 164 

EHRs that are accessible both by patients and HCPs we will include publications from 165 

2000 onward. 166 

 167 

Language 168 

The search itself will be conducted in English, so titles and abstracts must be available 169 

in English to be captured. During full-text screening, we will include studies reported 170 

in the languages spoken by the research team. At present these include English, 171 

Finnish, German, Hindi, Norwegian, Swedish, and Russian.  172 

 173 

Publication status  174 

Studies published in a journal or conference proceedings following single-blinded and 175 

double-blinded peer-review, as well as pre-prints will be considered. We will exclude 176 

government, technical and non-government organisation reports, theses and 177 

dissertations, posters and conference abstracts, clinical trials posted in trial registries, 178 
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policy briefs, white papers, book chapters, and materials accompanying data sets on 179 

data repositories. 180 

 181 

Information sources 182 

We will search PubMed (PubMed interface), Web of Science (Web of Science 183 

interface), and CINAHL (EBSCO interface) and will not search trial registries and 184 

databases. Additional publications may be identified through a manual search of the 185 

reference lists in the included publications or similar reviews. If the full-text of a 186 

potentially eligible report is not available, the publication’s corresponding author will 187 

be contacted. 188 

 189 

Search strategy 190 

The search strategy was developed through an iterative process by AK and librarian 191 

Görel Sundström (GS) at Uppsala University Library. The search string was reviewed 192 

independently by a second librarian, Malin Barkelind, at Uppsala University Library. 193 

Seed references were used to compile the initial list of search terms with further 194 

refinement through discussions between the author AK and GS. The review terms 195 

along the possible search string terms are summarised in Table 2, and an example 196 

search string can be found in Appendix B. The search string will be adapted to the 197 

syntax of each database and reported following the PRISMA-S Checklist in the full 198 

review. [29] 199 

Table 2. Review and search terms for search string. 200 

Review term Possible search terms 

EHR Electronic Health Records [MeSH], Patient Portals [MeSH], Health 
Records, Personal [MeSH:NoExp] 

 ambulatory note*, appointment note*, clinic* note*, computeri*ed medical 
record*, doctor* note*, e record*, electronic record*, EHR, EMR, 
Electronic medical record*, electronic report*, health electronic record*, 
health* record*, inpatient portal*, lab result*, laboratory result*, mental 
health note*, open notes, opennotes, PAEHR, PEHR, patient* portal*, 
patient* record*, patient web portal*, progress note*, psychiatric note*, 
psychotherap* note*, test result*, therapy note*, visit* note*, discharge 
note*, consultation note*, patient history, physical exam*, imaging note*, 
laboratory test*, pathology note*, procedure note*, narrative report* 

EHRror Medical Errors [MeSH], Data Accuracy [MeSH] 

 accura* communication, accura* documentation, acurra* information, 
accura* record, correct*, error*, failure, false, inaccurate, inaccuracy, 
incomplete, incorrect*, missing, wrong, accura*, correct* 

 deviation, misconception, misinterpretation, misspell*, mistake*, 
misunderstanding, mix up, omission*, oversight*, improp*, 
inappropriate*, unsuitab* 

Frequency & 

Type 

amount*, count*, frequenc*, incidence*, instance*, kind*, number*, 

prevalence, quality, rate, type 
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Patient & HCP Patient Access to Records [MeSH], Health Personnel [MeSH], Patients 
[MeSH] 

 inpatient*, patient*, outpatient*, out-patient*, caregiver*, care giver*, care 
provider*, caretaker*, care taker*, carer, care partner, clinician*, doctor*, 
general practitioner*, GP, healthcare professional*, health care 
professional*, HCP*, healthcare provider*, medical secretar*, nurse*, 
physician*, therapist*, psychotherapist*, psychologist*, resident* 

EHR, electronic health record; EHRror, electronic health record error; HCP, healthcare professional.  201 

 202 

The search will be conducted at the beginning of the review and repeated near its 203 

conclusion to ensure the inclusion of the most recent publications. The PROSPERO 204 

database will also be periodically searched for ongoing or recently completed reviews 205 

that might highlight relevant studies. Any such studies identified will be manually 206 

incorporated into the review. 207 

 208 

Records management 209 

Data management 210 

Once collected, search results will undergo de-duplication in EndNote. This will be 211 

undertaken by librarian GS. The de-duplicated search results will then be transferred 212 

to AK who will upload them to Covidence where the screening process will take place. 213 

It is likely that some duplicate entries will persist and some studies will have their 214 

results across multiple publications. To avoid double-counting data, reviewers will be 215 

trained to identify such instances and address them appropriately, such as by 216 

manually removing true duplicates. 217 

 218 

Selection process 219 

We will adopt a biphasic selection process. First, two reviewers will independently 220 

screen the tile and abstract. No blinding will be applied to the author names, author 221 

affiliations or journal. Reviewers will be guided by a decision tree that contains key 222 

terminology and inclusion criteria. Publications that pass title and abstract screening 223 

will proceed to full-text screening. There, a pair of reviewers will further independently 224 

verify if the study meets the selection criteria and presents sufficient information on 225 

the outcomes of interest. Any disagreements during both phases will be arbitrated by 226 

a third reviewer (authors AK or MH), with justification for the decision communicated 227 

to original review pair. Regular calibration meetings will be held to ensure clarity on 228 

the inclusion criteria.  229 

 230 
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Data collection process 231 

Studies that passed both phases of the screening will proceed to extraction. There, 232 

reviewers will work in pairs to extract data in a pre-set extraction template. One 233 

reviewer in a pair will initially populate the template and the other will verify it for 234 

accuracy and completion. Disagreements will be resolved in the first instance through 235 

a discussion within the pair, and if necessary further involve a third reviewer for a final 236 

decision (author AK). Publication authors may be contacted, if further clarifications 237 

about the presented methodology or data are needed.  238 

 239 

Data items 240 

For each study we will extract data in the following categories:  241 

• Publication details – year of publication, authors, pre-registration; 242 

• Setting – country, EHR platform; 243 

• Participant characteristics – type of participant (e.g. patient or HCP), patient 244 

characteristics (e.g. health conditions), HCP characteristics (e.g. specialty), 245 

gender, age; 246 

• EHRror prevalence – rate within and across participants, number of errors; 247 

• EHRror type – descriptions of EHRror, EHRror category (e.g. error of omission); 248 

• EHRror impact – perceived seriousness by patient or HCP, descriptions of 249 

impact on patient, HCP or care, severity of impact. 250 

Data will be extracted directly from the text or approximated from figures. Qualitative 251 

data will either be copied verbatim or, if excessively voluminous, summarized and 252 

abstracted. Abstraction will be conducted by reviewers experienced in qualitative data 253 

analysis, aiming to strike a balance between preserving detailed information and 254 

capturing overarching narrative trends. 255 

 256 

Outcomes and prioritisation 257 

Primary outcomes will be the prevalence of EHRrors identified by patients and HCPs, 258 

and the description of EHRrors. Prevalence is expected to be expressed through 259 

quantitative data such as a percentage of surveyed patients who report to have found 260 

an EHRror. Surrogate outcomes will also be accepted due to the small number of 261 

quantitative studies that we predict to have consistently investigated EHRrors. These 262 

could include qualitative descriptions, e.g. “some participants”. Descriptions of 263 

EHRrors are expected to range from short phrasal descriptors to long explanations, 264 

reflecting the study methodology. They will be summarised as EHRror types and listed 265 

under the broader EHRror categories (see Box 2). Depending on data saturation, a 266 

composite outcome of frequency of EHRrors per type will also be reported. Secondary 267 

outcome will be descriptions of any impact EHRrors have had on patients and HCPs. 268 
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To enhance the clinical relevance of the review, EHRrors impact will be described 269 

referring to established EHRror types and the context of participant characteristics. 270 

 271 

Data synthesis 272 

Quantitative and qualitative evidence synthesis will be carried out following the Joanna 273 

Briggs Institute (JBI) Framework for Mixed Systematic Reviews. [30] We will apply the 274 

convergent integrated approach, in which quantitative synthesis is integrated with 275 

qualitative to complement evidence and gain higher depth of insight. [31] First, we will 276 

aggregate the quantitative data on EHRrors prevalence. Due to the high variability in 277 

how EHRrors prevalence is quantified in the literature, we will not carry out statistical 278 

pooling but instead create tabular and narrative summaries. Then, we will aggregate 279 

qualitative data into higher-order statements, grouped through semantic themes. 280 

Where synergies between quantitative and qualitative data exist, the former will 281 

undergo transformation through qualitisation. Lastly, aiming to address each research 282 

question, the quantitative and qualitative syntheses will be integrated and organised 283 

into research findings.  284 

 285 

Critical appraisal 286 

Meta-biases & Risk of bias in individual studies 287 

The reviewed studies may include meta-biases pertaining to publication or selective 288 

outcome reporting. To evaluate this, each included publication will be assessed 289 

against its protocol, pre-registration, or pre-print, if available. Non-randomised studies 290 

are particularly vulnerable to meta-biases, yet the registration of planned analyses is 291 

less common compared to randomised trials. To mitigate this limitation, pre-prints will 292 

be included in the search strategy to capture relevant data and improve transparency. 293 

To assess risk of bias in mixed-methods studies, we will apply the Mixed Methods 294 

Appraisal Tool (MMAT). [32] The MMAT was chosen as it will enable consistent 295 

appraisal across a variety of study designs. Two reviewers will complete the MMAT 296 

for each study independently. Where scoring deviations occur, a consensus meeting 297 

will be carried out to resolve them. If a reviewer is an author of an assessed study, 298 

another reviewer will be assigned to prevent bias. Results of the MMAT will be 299 

published as a supplementary file. 300 

 301 

Confidence in cumulative evidence 302 

Next, we will appraise the confidence in the generated cumulative evidence using the 303 

Confidence in the Evidence from Reviews of Qualitative Research (GRADE-304 

CERQual) framework. [33] To do this, two reviewers will independently prepare a 305 

CERQual qualitative evidence profile for each review finding grouping them by 306 
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research question. The CERQual profile includes assessment of methodological 307 

limitations, relevance, coherence, and adequacy of the evidence supporting a review 308 

finding. [34] Each finding will receive an overall confidence rating. Disagreements in 309 

ratings will be resolved through consensus meetings. To promote transparency the 310 

CERQual evidence profiles will be created using the interactive Summary of 311 

Qualitative Findings (iSoQ) tool by GRADE and stored in the iSoQ open-access 312 

database. A Summary of Qualitative Findings table will be prepared for the main text 313 

of the review summarising the appraisal.  314 

 315 

Reflexivity statement 316 

The authors form an international multidisciplinary team whose professional and 317 

personal expertise will shape the interpretation of the systematic review findings. 318 

Following the AMEE Guide on reflexivity [35], the authors considered how their 319 

subjectivity and context will shape their contribution to the project. AK, a healthcare 320 

researcher studying patient and HCPs perspectives on EHRrors, will provide expertise 321 

on EHRrors. MH, an implementation scientist, will contribute with in-depth knowledge 322 

on PAEHR implementation and use in different socio-technical contexts, as well as 323 

personal experience of finding EHRrors. DA is a researcher in obstetrics and 324 

gynaecology and will contribute with knowledge of maternal healthcare. TSD is a 325 

researcher within health informatics, with a focus on patient contribution in health care 326 

regarding the use of digital tools. Josefin H is a PhD student in health informatics 327 

knowledgeable about EHRrors in the context of proxy access and young patients. KH 328 

is a researcher in chronic pain and will utilise her knowledge of health care related to 329 

chronic pain patients. Joanne H is a patient researcher with interest in co-production 330 

of healthcare, patient knowledge, and lived experience of harms associated with 331 

EHRrors. YTL is a senior physician and specialist in Internal Medicine and will 332 

contribute with clinical experience from working with EHRs and handling EHRrors in 333 

the clinical setting. CL and SAR carry out meta-analysis research on chronic pain 334 

interventions and will assist with the conduct of the review to a high standard. AJN is 335 

a medical doctor who brings clinical experience alongside a global health perspective 336 

for an inclusive interpretation of the review findings. BM is a General Practitioner 337 

(Family Doctor) and Health Psychologist, and will bring his experience of writing 338 

entries in patients’ EHRs during his clinical work. JS, a psychiatrist, will contribute 339 

clinical and research experience on PAEHR and EHRrors in psychiatry and 340 

psychotherapy. SS researches eHealth services' usability and accessibility, and has 341 

first-hand account of parental proxy access and second-hand of caregiver proxy for a 342 

person with disability. CB, a health informaticist and medical philosopher, brings 343 

professional expertise and personal insight, having experienced errors in her own 344 

records. The reflexivity statement will be revisited and updated as needed in the review 345 

publication. 346 

 347 
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Presentation of findings 348 

The results of the systematic review will be reported following the PRISMA 2020 349 

Checklist to minimise risk of bias. [36] A PRISMA 2020 flow diagram will be generated 350 

to illustrate the screening process (see Figure 2). [37] Results will comprise of tabular 351 

and narrative syntheses of quantitative and qualitative data. Findings will be 352 

interpreted in close cooperation with patient representatives and HCPs. 353 

 354 

 355 

DISCUSSION 356 

This protocol outlines a mixed systematic review designed to address critical gaps in 357 

the understanding of EHRrors including their prevalence, types, and impacts on 358 

patients and HCPs. By synthesising quantitative and qualitative data, this review aims 359 

to provide a comprehensive and nuanced understanding of EHRrors, an area that 360 

remains underexplored despite its significant implications for patient safety and 361 

healthcare delivery. [38] 362 

The review will be the first to systematically examine EHRrors identified by both 363 

patients and healthcare professionals, offering insights into a growing yet fragmented 364 

body of literature. By integrating findings from diverse study designs, this review will 365 

provide guidance on what constitutes an EHRror, the frequency of their occurrence, 366 

and their effects on clinical care. These findings will not only enrich academic 367 

discourse but also inform practical strategies for improving EHR systems and training 368 

programs for healthcare providers. 369 

A key strength of this review will be its methodological rigour, adhering to best 370 

practices when it comes to transparent and reproducible reporting, as well as the 371 

critical appraisal of the confidence in cumulative findings. This approach will promote 372 

the further use of the review findings in clinical recommendations. The inclusion of 373 

patient representatives and healthcare professionals in interpreting and 374 

contextualising the results adds further validity and relevance to the study. 375 

The review, however, will have some limitations. As the search will be conducted in 376 

English, only studies with English titles and abstracts will be screened, which may 377 

exclude relevant research published in other languages. To partially mitigate this, full 378 

texts in languages spoken by the research team will be included where applicable. 379 

Another limitation is the variability in how EHRrors are reported across studies, which 380 

may complicate the synthesis of quantitative data. Additionally, the inclusion of pre-381 

prints and non-randomised studies, while necessary to capture the breadth of the 382 

evidence, introduces a potential risk of bias. Finally, although secondary use of EHR 383 

data lies outside the scope of this review, the presence of EHRrors represents a 384 

fundamental obstacle to data reliability, particularly to EHR-based research. The 385 

findings may therefore have indirect implications for strengthening the quality of EHR 386 
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data used in research but this will not be evaluated. To tackle these challenges, an 387 

update to the review will be planned in due course. 388 

Implications for Research, Practice, and Policy 389 

The findings of this review will have significant implications for research, clinical 390 

practice, and policy-making. A deeper understanding of EHRrors can guide the 391 

development of more robust and user-friendly EHR systems, improve patient safety 392 

protocols, and support evidence-based policymaking around EHR implementation and 393 

maintenance. The results may also encourage further research into mitigating the 394 

occurrence and impact of EHRrors and foster collaboration between patients, 395 

healthcare providers, and system developers. In addition, by identifying patterns in 396 

how EHRrors are currently defined and reported, the review may inform future efforts 397 

to promote greater consistency in their documentation and measurement in research 398 

and practice. 399 

In conclusion, this mixed systematic review represents an important step toward 400 

addressing the pervasive yet underappreciated issue of EHRrors. By illuminating the 401 

experiences of both patients and HCPs, the review aims to contribute to safer and 402 

more effective healthcare documentation systems worldwide. 403 
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