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ABSTRACT

Objective: Despite the widespread and increasing use of electronic health records (EHRs), the quality of EHRs is

problematic. Efforts have been made to address reasons for poor EHR documentation quality. Previous system-

atic reviews have assessed intervention effectiveness within the outpatient setting or paper documentation.

The purpose of this systematic review was to assess the effectiveness of interventions seeking to improve EHR

documentation within an inpatient setting.

Materials and Methods: A search strategy was developed based on elaborated inclusion/exclusion criteria.

Four databases, gray literature, and reference lists were searched. A REDCap data capture form was used for

data extraction, and study quality was assessed using a customized tool. Data were analyzed and synthesized in

a narrative, semiquantitative manner.

Results: Twenty-four studies were included in this systematic review. Owing to high heterogeneity, quantitative

comparison was not possible. However, statistically significant results in interventions and affected outcomes

were analyzed and discussed. Education and implementation of a new EHR reporting system were the most

successful interventions, as evidenced by significantly improved EHR documentation.

Discussion: Heterogeneity of interventions, outcomes, document type, EHR user, and other variables led to diffi-

culty in measuring EHR documentation quality and effectiveness of interventions. However, the use of educa-

tion as a primary intervention aligned closely with existing literature in similar fields.

Conclusions: Interventions implemented to enhance EHR documentation are highly variable and require stan-

dardization. Emphasis should be placed on this novel area of research to improve communication between

healthcare providers and facilitate data sharing between centers and countries.
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INTRODUCTION

Healthcare professionals worldwide have transitioned from hand-

written documentation to electronic reporting processes. In North

America, over half of office-based practices and hospitals use some

form of electronic health record (EHR) documentation.1 Clinical

electronic documentation is referred to in this review as “the crea-

tion of a digital record detailing a medical treatment, medical trial

or clinical test.”2 Compared with conventional paper documenta-

tion, EHRs produce clear, legible data that lends itself well to the

support of patient care, communication among health professionals,

quality assurance, and providing source information for coding for

administrative databases used in research. Although EHR documen-

tation has existed since the 1960s, a review of the medical literature

reveals that the quality and usability of EHR documentation is gen-

erally poor.3 Several problems with EHR documentation have been

identified. These include structural problems in which documenta-

tion quality suffers if the EHR system does not have built-in logic

prohibiting the user from continuing onto the next section of docu-

mentation if the previous section has not been completed. Similarly,

free-text fields, as opposed to point-and-click radio button docu-

mentation, have demonstrated increases in error.4 Resistance to

EHR adoption further inhibits the standardization of documenta-

tion and can also impact data quality and usability.5

Poor EHR documentation can negatively affect a myriad of out-

comes, including patient health. For example, the misuse of the

copy-and-paste function from a previous hospital stay can create a

misrepresentation of the patient’s health concerns during the current

hospital visit.6 Patient safety can also be affected by poor EHR doc-

umentation, with the presence of prepopulated fields leading to

medication errors.7 Poor EHR documentation can also affect the

quality of coding for administrative databases used in research.8 In-

patient EHR documentation is a source of coded data in several

countries. Within a Canadian context, a well-known national orga-

nization (Canadian Institute for Health Information) currently uses

administrative databases to provide robust information to inform

health policies and improve the delivery of health services.9 The in-

patient administrative database used by Canadian Institute for

Health Information is the discharge abstract database, which relies

heavily on the electronic document during a hospital visit.

Owing to the aforementioned consequences of poor EHR docu-

mentation, it is essential to identify interventions that are effective at

improving the quality of EHR documentation. Prior systematic

reviews have explored ways to improve medical documentation;

however, these have focused on the outpatient setting,5,10,11 or tar-

geted EHR documentation of a specific EHR user.11,12 Other

reviews have not focused solely on electronic forms of documenta-

tion (ie, included interventions to improve the quality of paper doc-

uments)12 or have focused on a single type of intervention to

improve documentation, such as computer-generated reminders or

structured forms.13,14 Noteworthy results from these systematic

reviews illustrate (1) a dearth of literature addressing EHR

improvement; (2) successful interventions to improve EHR docu-

mentation (eg, system add-ons, educational materials, financial

incentives); and (3) different indicators to measure quality of docu-

mentation, such as completeness and accuracy of patient

information.5 Consequently, a systematic review of the literature

was performed, following the Preferred Reporting Items for System-

atic Reviews and Meta-Analyses guidelines,15 to evaluate the effec-

tiveness of interventions, programs, or institutional changes

(broadly referred to in this article as interventions) that have sought

to improve the quality of EHR documentation in the inpatient

setting.

The aim of this review was to address 2 research questions:

(1) What is the effectiveness of interventions seeking to improve in-

patient hospital documentation in electronic health records? And

(2) What tools and metrics were used to measure the improvement

in EHR documentation? It should be noted that the word seeking is

crucial to this question; studies were included in the review if the in-

tent of the intervention was to improve documentation quality,

regardless of the study outcome.

MATERIALS AND METHODS

Search strategy
The following databases were searched from inception to November

8, 2017, with no language restrictions: MEDLINE, EMBASE,

Cochrane Central Register of Controlled Trials, and CINAHL. Ad-

ditionally, both investigators (L.O.V. and N.W.) completed a gray

literature search, including conference proceedings identified

through EMBASE. Experts in the field, identified from the review

process, and other researchers who have previously worked on the

topic were contacted for further information about ongoing or

unpublished studies. Reference lists of included studies were also

searched.

After consulting with 2 librarians, the search strategy was orga-

nized into 4 comprehensive themes, resulting in 4 Boolean searches

using the term or to explode and search the following subject head-

ings by keyword: (1) derivatives of “electronic health records” to

specify the main outcome; (2) derivatives of “documentation” to re-

fine the main outcome; (3) both general terms and specific examples

of interventions, including synonyms or derivatives, to capture the

vast array of interventions; and (4) Cochrane filter for randomized

controlled trial (RCT), University of Alberta filter for observa-

tional studies and PubMed Health filter for quasi-experimental

studies to identify study designs.16–18 Last, the Boolean operator

and was used to combine the 4 search themes. A detailed search

strategy with all included terms is available within our study

protocol.19

Improvement in documentation and its possible measures were

not specified as search themes to avoid excluding studies that may

have used an improvement measure not listed in the data extraction

form. Further, since an intervention could be applied to the com-

puter program or EHR “vendor,” rather than a human group of par-

ticipants, EHR users were not specified in this search.

Eligibility criteria and study selection
Detailed inclusion and exclusion criteria are outlined within our

study protocol.19 For the purpose of providing a comprehensive sys-

tematic review of the topic, this review was not restricted to RCTs,

but rather incorporated all original literature reporting on the qual-

ity of EHR documentation. Consequently, experimental, quasi-

experimental and observational studies were captured. Studies from

all countries were accepted, to allow for generalizability of results.

The study population are primary users of inpatient EHRs, includ-

ing physicians, nurses, diagnostic imaging staff, pharmacists, and

clinical trainees (eg, residents, interns). The interventions include

but are not limited to activities, programs, or institutional changes

applied to improve EHR documentation, such as the use of new soft-

ware, dictation templates, audits, educational sessions, structured

reporting, healthcare provider training, incentives, rewards, or

1390 Journal of the American Medical Informatics Association, 2019, Vol. 26, No. 11



penalties. Specifically, studies comparing interventions to controls

(ie, standard EHR documentation or a comparator intervention)

were preferred. Studies reporting on outpatient procedures and

those in ambulatory settings were excluded. When not explicitly

stated, expert opinions were sought to determine if studies took

place in the inpatient setting. The outcome of interest was improved

EHR inpatient documentation. Outcome measures were selected a

priori from relevant literature4,20 and expert opinions. The outcome

of “length” was used to refer to number of lines in text. As sup-

ported by the literature,21,22 a shorter text was preferred to encom-

pass elimination of redundancy in a note. Outcome measure

definitions can be found in Table 1.

During the full-text screening stage, studies were excluded if the

aim of the intervention was to improve other healthcare service

areas (eg, patient care, healthcare delivery) or if improved clinical

outcomes were the primary or secondary goal. Although ensuring

EHR documentation quality is essential for clinical purposes, the

measures used to evaluate improvement in these areas (eg, shorter

length of stay, improved patient health) are not applicable to other

uses of the document, such as improving healthcare provider com-

munication or improving usability by coders. As outlined in Figure 1,

this systematic review focuses on the quality of the EHR documenta-

tion created during a clinical encounter, prior to its coding, and its

impact on administrative data and the data management chain.

Both abstract and full-text screening phases were done indepen-

dently by 2 reviewers (L.O.V. and N.W.) with the support of an

eligibility criteria screening tool. Titles and abstracts were scanned

to select articles for in-depth analysis. Articles were selected for full-

text review if both reviewers agreed on eligibility criteria, or if the

abstract did not provide sufficient information to make a decision.

Any discrepancies between reviewers were discussed until an agree-

ment was reached. When necessary, additional clarity regarding arti-

cle eligibility was requested by contacting the articles’ authors and

examining unclear articles with another investigator (D.J.N.). Inter-

rater agreement was assessed using the Kappa statistic for both

stages of screening.

Data extraction and study quality assessment tool
To collect pertinent information from all included studies, a data ex-

traction form with built-in logic was created using REDCap.23 This

logic also comprised hidden questions that appeared when a certain

answer was chosen. This feature was a “real-time” function that

Table 1. Intervention definitions and outcome measures for improved inpatient EHR documentation and their definitions

Intervention Definition

New EHR Documentation

System

Integration of a new documentation method into existing documentation software, involving the use of

document templates or structured/synoptic reports.

Speech Recognition Software Implementation of a new software specific to improving speech recognition for medical transcription.

New EHR Software System The installation of a new software which possesses documentation support tools previously unavailable with existing

software. Oftentimes, a new software is required for a facility to implement a new EHR

documentation system.

Education Educating HCPs on a new documentation system, or on documentation quality. This can take the form of

in-services, short- or long-term training sessions, orientations, etc.

Electronic Alerts An alert system integrated into the EHR documentation system that prompts the user to enter required

documentation.

Guidelines A set of guidelines for creating high-quality documentation is provided to the EHR user, usually in the form of a paper

document or pocket-card.

Reminders Reminders are sent to the EHR user, typically via e-mail, regarding importance of high-quality documentation.

Audit Inspection of a group’s documentation quality, typically performed by the study authors. Often accompanied by feed-

back to EHR user.

Feedback Information given to EHR user regarding their documentation quality after implementation of an intervention.

Incentive Reward system designed to motivate EHR users to adopt the study’s intervention.

Outcome measure Definition

Medication accuracy The absence of or decline in the number of errors and discrepancies present in the medication record.

Document accuracy The absence of or decline in the number of errors and discrepancies present in the EHR document.

Completeness The lack or decrease of missing information, as well as the addition of documented items within a medical

record.

Timeliness A decrease in the time required to complete the document, and also a shortening of the turnaround time

necessary for the document to be available.

Overall quality Variously defined by each study and assessed through mean scores of personalized checklists or quality

indicators.

Clarity A well-organized, readable, and easily understandable document.

Length The decrease in the number of lines or word count.

Document capture An increased number of documents created (not included in this review because of lack of data).

User Satisfaction Determined by the primary EHR users in surveys that evaluate their opinion on the implementation of the intervention.

EHR: electronic health record; HCP: healthcare provider.

Figure 1. Data management chain and point of interest for electronic health

record (EHR) documentation quality improvement interventions.
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cannot be depicted in the printed form embedded as Supplementary

Appendix S1. The form focused on the detailed study characteristics

(eg, EHR users, type of setting, outcome measures). For results of

interventions, the reviewers extracted differences between interven-

tion groups, as well as before-and-after, or cross-sectional, designs.

The data extraction tool also allowed reviewers to abstract the out-

come measures used to identify high- or low-quality EHR documen-

tation. Study quality and systematic error (bias) was assessed using a

hybrid of the Downs and Black scale and the Newcastle-Ottawa

Scale, including 11 items to capture experimental, quasi-

experimental, and observational study designs (Supplementary

Appendix S2).24,25

Data synthesis and analysis
Given the heterogeneity within included studies, as well as the lack

of standardized or consistent reporting of outcome measures, meta-

analysis was not possible. The factors associated with heterogeneity

were explored and assessed, as well as the effect of a number of vari-

ables on the results of the interventions. These variables included

but were not limited to: type of EHR user (eg, physician, nurse,

pharmacist, therapist), type of setting (urban or rural), size of setting

(single or multicenter), area of clinical practice, demographic char-

acteristics of users, and experience with EHR (years of use). The fi-

nal number and the characteristics of studies identified for inclusion

in and exclusion from the systematic review were reported in a Pre-

ferred Reporting Items for Systematic Reviews and Meta-Analyses

flow diagram. All extracted data were tabulated, including partici-

pant characteristics, study designs, interventions, instruments, and

study results. For the primary question (overall effectiveness of inter-

ventions), results obtained across all studies were grouped by inter-

vention. Differences between study results were presented in

narrative form with semiquantitative analysis. Statistical signifi-

cance was used as a measure of effectiveness of each intervention.

To address the secondary question, metrics used to identify interven-

tions with high or low effectiveness were described.

RESULTS

Study screening and selection is summarized in Figure 2. From 4896

citations, 347 were included for full-text review. The kappa score

was 0.45 (95% confidence interval, 0.41-0.50) for the title and ab-

stract screening, and 0.77 (95% confidence interval, 0.65-0.89) for

the full-text screening. In total, 24 studies satisfied the eligibility cri-

teria and were included in the final review.26–49 Publication dates

range from to 2004 to 2016. Seventeen (71%) studies were con-

ducted in North America (13 in the United States, 4 in Canada) and

22 (92%) were conducted in single centers. Participant populations

were combinations of physicians, nurses, or trainees. Eight studies

did not report on number of study participants; however, in those

that did report study participants (n¼16), the number ranged from

5 to 3232. The number of EHRs used in each study ranged from 25

to 21 595, with a total of 43 611 records used among all 24 studies.

Interventions were done on a variety of EHR documents, mostly

Figure 2. Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow diagram. EHR: electronic health record.
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operative reports (n¼7) and discharge summaries (n¼6), with a

few studies reporting on problem lists (n¼2), all documents in the

EHR (n¼3), and others (Table 2).

Interventions and comparators
A summary of studies, interventions (primary, secondary, and ter-

tiary), and effect on outcomes is displayed in Figure 3.

For the purpose of analysis, interventions were stratified into 3

levels: primary, secondary, and tertiary. Primary interventions were

the main interventions used in each study, while secondary and ter-

tiary were supporting interventions (weight and importance of inter-

ventions were assigned by each study author). The most commonly

used primary intervention was the creation of a new EHR documen-

tation system (n¼9). The most commonly used intervention

throughout all levels was education (n¼14). A detailed description

of the interventions used by each study is provided in Figure 3. Com-

parators varied; however, the most commonly used comparator was

dictation (n¼7).

Outcomes
To measure documentation improvement, 9 outcomes were selected

and defined from relevant literature (medication accuracy, timeli-

ness, completeness, document accuracy, overall quality, clarity,

length, user satisfaction, and document capture). Only 1 study con-

tradicted a definition used in this review, specific to length.36 No

studies reported on document capture; therefore, it was eliminated

from the analysis.

All studies provided quantifiable outcomes, expressed in means

and standard deviations, or proportions. The degree of improvement

among studies for one specific outcome could not be compared be-

cause of extreme heterogeneity in outcome measurement (eg, scoring

system, checklist, study reviewer), and because of the large number

of variables contributing to any given outcome (ie, types of interven-

tions, study participants, type of document, or comparator). There-

fore, the reported statistical significance was used to determine

whether the intervention was effective or not. Five studies did not re-

port any statistically significant outcomes, for which study quality,

study setting, and study design varied widely (Figure 3).

Medication accuracy and clarity were reported by 1 study each.

The most frequently reported outcome was completeness, assessed

in 13 studies, of which 9 (62%) showed a statistically significant

change. Timeliness and quality were each reported by 9 studies.

Nonetheless, statistically significant improvements in quality were

seen in 8 of the 9 (89%) studies. Quality of the EHR document im-

proved most with the implementation of a new EHR documentation

system (n¼3) or through an educational intervention (n¼3). How-

ever, caution should be used when evaluating the effect of these

interventions on reported outcomes, due to their high frequency

among all 24 studies. Other interventions varied in outcome report-

ing (Figure 3). There was no association between the number of

interventions used and the number of outcomes affected. When re-

ferring to effectiveness of interventions, Education proved to be the

most effective by improving EHR documentation in 12 of 14 (86%)

studies, followed by the implementation of a new EHR

documentation system, which improved EHR documentation in 7 of

9 (78%) studies. Statistically significant outcomes and metrics are

further examined in Supplementary Appendix S3.

Owing to heterogeneity in outcome measurement, the secondary

study question (What tools and metrics were used to measure the

improved EHR documentation?) could not be fully addressed.

However, existence of a validated quality reporting tool led to the

exploration of metrics used for one of the outcomes: overall quality.

Of the 9 studies reporting on this outcome, 8 used an ad hoc tool or

questionnaire, whereas only 1 study used the validated Physician

Documentation Quality Instrument (PDQI-9) tool.20

Study quality
Study quality was generally good; 17 of 24 studies scored �9 on the

11-point scale, and the lowest score was 6. No differences were seen

in study quality pertaining to different study designs or number of

interventions used. Of note, a high rating on the quality assessment

tool successfully captured studies reporting both positive and nega-

tive outcomes. Study quality remained �9 for the 3 nonblinded

RCTs. Additionally, observational and quasi-experimental study

designs yielded high-quality scores in several studies. The mean

quality score was 9 overall, and scores by type of primary interven-

tion were as follows: new EHR documentation system ¼ 8.9, speech

recognition software ¼ 9, new EHR software system¼6.5, educa-

tion¼9.4, electronic alerts ¼ 10, guidelines ¼ 11, feedback ¼ 8, au-

dit ¼ 10, reminders ¼ 9 (Figure 3). Figure 4 provides an outline of

study quality scores, depicting number of studies per quality assess-

ment tool item.

DISCUSSION

Principal findings
This systematic review identified 11 different interventions that

aimed to improve inpatient EHR documentation. There was marked

heterogeneity in study design, study participants, type of interven-

tions, comparators, outcomes, and metrics used within each out-

come. The most widely used interventions were education and the

introduction of a new EHR documentation system, which improved

EHR documentation on a number of different outcomes (primarily

completeness, timeliness, and overall quality). It can be concluded

that regardless of the type of intervention used, there is likely to be

an improvement in EHR documentation in at least 1 outcome.

The studies reporting the largest number of statistically signifi-

cant improved outcomes were Laflamme et al26 and Jakob et al.47

The former used the most commonly reported document type (oper-

ative report) and comparator (dictation), and positively affected

timeliness, completeness, and length, whereas the latter improved

timeliness, completeness, and document accuracy instead.26,47 In

contrast, it should be noted that Johnson et al27 consistently

reported negative findings. After investigating the methods used

within this study, it was found that the EHR documentation system

was perceived by users as “time consuming” and placed constraints

on the ability to document. The newly implemented system (eDicta-

tion) worsened completeness, document accuracy, and user satisfac-

tion outcomes.

With regard to study quality, owing to the high importance

assigned to the study population in the quality scoring tool, up to 4

items could be negatively affected if study population was not ade-

quately described. In Figure 4, items 2, 6, 10 and 11 contain visibly

more “no” and “unable to determine” responses, as these were the 4

items pertaining to study population. Unfortunately, many of the in-

cluded studies failed to report the study population, by either not

specifying the specific EHR user or not describing the patient care

setting where the EHR documentation was completed in. As a re-

sult, differences among demographic characteristics of users, and ex-

perience level with EHR (years of use), could not be assessed.
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Last, there was an inconsistent definition of the length outcome

between the 2 studies that reported on it.26,36 With EHR use, there

has been an increased ease with which EHR users can “note-bloat,”

a term referring to the unnecessary copy and paste from previous

consultation notes into the current visit note, adding extraneous in-

formation that does not benefit the reader. Not only does this in-

crease time spent reading the note for the receiving physician, but

also it has the potential to obscure relevant information that could

impede patient care delivery.50 For coders, longer documents can

take more time to code, and unnecessary information can create dif-

ficulty in finding the relevant diagnoses for that visit.51 For this re-

view, improved length was described as a shorter document, which

is supported by the literature, especially considering the preferences

of primary care physicians when receiving an EHR document. As

per Coit et al,21 “PCPs value summaries that are brief and focused.”

Rao et al22 found that physicians perceive shorter length as an im-

portant element in quality of documentation. Nevertheless, in one

of the included studies, Vogel et al,36 defined improved length as a

Figure 3. Semiquantitative synthesis of included studies. DC: discharge; EHR: electronic health record; NA: not applicable; NR: not reported; OBS: observational;

QE: quasi-experimental; RCT: randomized controlled trial.

Figure 4. Quality assessment results.
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longer, more complete document, and, therefore, its interventions

were considered to worsen EHR documentation. The authors recog-

nize the ambiguity surrounding the benefit of a shortened document,

since a shorter document may not necessarily mean it is of higher

quality, nor does it ensure conciseness and decreased redundancy.

However, neither conciseness nor redundancy were reported as out-

come measures for documentation quality in any of the included

studies. Therefore, to ensure consistency with existing literature,

and to capture all outcomes reported by the studies used in this re-

view, length was kept as an outcome measure.

When addressing the secondary research question, it was found

that evaluating EHR documentation improvement is generally a dif-

ficult task, owing to heterogeneity in measures used to assess the dif-

ferent outcomes (eg, percentages, frequency, customized checklists,

personalized scoring tools). There is minimal literature stating the

availability or need for a gold-standard tool to measure outcomes,

with the exception of overall quality. To the reviewers’ knowledge,

there exists only 1 validated tool to measure documentation quality

in the outpatient setting (QNOTE)52 and 1 to measure documenta-

tion quality in the inpatient setting (PDQI-9); however, the PDQI-9

relies on physician’s impression scores.20 Additionally, there was

only 1 study that used PDQI-9, compared with the other 8 studies

that used ad hoc tools. The absence of a gold-standard to report this

subjective outcome decreases the generalizability of this review’s

study findings, and highlights the need for a gold-standard quality

measurement tool.

Relevance to existing research
This review provides a new synthesis of data identifying interven-

tions to improve inpatient EHR documentation. Results are consis-

tent with those of Hyppönen et al,14 who also found heterogeneity

of outcomes in their systematic review targeting structured EHR

documentation in both the outpatient and inpatient setting. Fur-

thermore, structured reporting (new EHR documentation systems)

was shown to improve document quality, which was also found in

this review, but did not lead to better patient outcomes, which sug-

gests that there may be poor correlation between EHR documenta-

tion and patient outcomes.13

Additionally, Hamade5 found that interventions that successfully

improved EHR documentation focused on feature add-ons, educa-

tional sessions, and incentives. In relation to the current review,

education was similarly found to be the most effective intervention.

However, Hamade’s5 findings proved to be beneficial in the outpa-

tient setting, which may not be transferable to an inpatient setting.

For instance, incentives were not effective in improving EHR docu-

mentation in this review, and were one of the least commonly

reported interventions. Further research is necessary to assess the ef-

fectiveness of incentives as interventions in the inpatient setting.

Moreover, this finding suggests that different interventions may ap-

ply to the inpatient and outpatient documentation setting.

Strengths and limitations
The exploration of EHR documentation improvement proved to be

a novel, yet robust, area, demonstrated by the recent publication

dates of included studies (ranging from 2004 to present) and the

high number of search results. This might be attributed to the large

uptake of EMRs worldwide, hence the relevance and necessity of

this topic. Additionally, it provides a methodologically rigorous

template for future systematic or scoping reviews exploring the ef-

fectiveness of interventions to improve EHR documentation.

Outcomes of this study will be applicable to clinicians, policy-

makers, health information managers, quality improvement special-

ists, and coding organizations, and will provide a direction for

future researchers seeking to improve administrative discharge data-

base quality.

This review has several limitations. First, due to the large

amount of literature found, sharpening of the inclusion and exclu-

sion criteria was necessary, which resulted in excluding many

articles whose focus differed from the main question. In particular,

studies with a primary or secondary goal of improving clinical out-

comes, but also indirectly improving EHR documentation, were ex-

cluded. By excluding these studies, important articles may have been

missed. However, the direct impact of improved EHR documenta-

tion on patient outcomes is still largely unknown and it merits atten-

tion in a separate analysis. Second, there was a lack of information

within studies regarding type of patient record used (ie, electronic or

paper), the study setting, and the study population. Although study

authors were contacted to clarify these ambiguities, for those that

did not respond, relevant information remains unclear. Finally, only

a few studies (n¼8) reported a follow-up period; therefore, it was

difficult to determine the long-term success of the interventions.

Future directions
This systematic review demonstrates that there is a large number of

interventions being implemented to improve inpatient EHR docu-

mentation. However, it also highlights important weaknesses in the

evidence. Standardization for reporting in the EHR is lacking, which

is demonstrated by the heterogeneity in outcomes, interventions,

and metrics. Thus, there is a need for implementing standardized

document formatting and for developing standardized measurement

tools as well as evidence-based interventions to improve EHR docu-

mentation. This would facilitate communication among healthcare

providers and enhance continuity of care between healthcare

settings.21 Second, as evidenced by Figure 1, electronic records are

coded and used for administrative data purposes as part of the data

management chain. Standardized documentation would reduce bur-

den in health information management caused by coding challenges

related to poor quality EHR documents.53 Third, the standardized

EHR documentation practice would facilitate data sharing between

centers, regions and countries. A globally used EHR documentation

system or software would be ideal.54 However, results show that

EHR adoption is dependent on the individualized needs of each site

or department. Therefore, generalizability may not be a feasible op-

tion. Nonetheless, future researchers should aim at using the most

effective interventions and most commonly used EHR documents to

initiate a standardized reporting process.

CONCLUSION

This systematic review provides an overview of current interventions

to improve EHR documentation within an inpatient setting and

identifies the means by which the quality of EHR documentation

could be improved. An analysis of the 24 included studies demon-

strated that new EHR documentation system as well as education

are the most widely used interventions. The large heterogeneity be-

tween studies (document type, comparator, participants, interven-

tions, and outcome measures) and multifactorial study outcome

results demonstrate there is a need for a standardized reporting pro-

cess that is amenable to all specialty areas, EHR users, and geo-

graphical locations. This could also be beneficial for coded data
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and, by extension, administrative databases used for research pur-

poses. Furthermore, although this systematic review did not measure

patient outcomes, literature shows that continuity of care can be

negatively affected with poor documentation. Future researchers

should aim at implementing the most successful interventions pre-

sented in this systematic review to improve EHR documentation,

which could be the first step toward the development of standard-

ized documentation procedures.
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49. Bergkvist A, Midlöv P, Höglund P, et al. Improved quality in the hospital

discharge summary reduces medication errors- LIMM: Landskrona Inte-

grated Medicines Management. Eur J Clin Pharmacol 2009; 65: 1037–46.

50. Kuhn T, Basch P, Barr M, Yackel T. Clinical documentation in the 21st

century: executive summary of a policy position paper from the American

College of Physicians. Ann Intern Med 2015; 162 (4): 301–3.

51. Sulmasy LS, L�opez AM, Horwitch CA. Ethical implications of the elec-

tronic health record: in the service of the patient. J Gen Intern Med 2017;

32 (8): 935–9.

52. Burke HB, Hoang A, Becher D, et al. QNOTE: an instrument for measur-

ing the quality of EHR clinical notes. J Am Med Inform Assoc 2014; 21

(5): 910–6.

53. Tang KL, Lucyk K, Quan H. Coder perspectives on physician-related bar-

riers to producing high-quality administrative data: a qualitative study.

CMAJ Open 2017; 5 (3): E617.

54. Rijnbeek PR. Converting to a common data model: what is lost in transla-

tion?: Commentary on “fidelity assessment of a clinical practice research

datalink conversion to the OMOP common data model”. Drug Saf 2014;

37 (11): 893–6.

1400 Journal of the American Medical Informatics Association, 2019, Vol. 26, No. 11


	ocz081-TF1
	ocz081-TF2

