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Abstract

Objectives—This systematic review evaluated the evidence for use of computer technologies to 

assess and reduce high-risk health behaviors in emergency department (ED) patients.

Methods—A systematic search was conducted of electronic databases, references, key journals, 

and conference proceedings. Studies were included if they evaluated the use of computer-based 

technologies for ED-based screening, interventions, or referrals for high-risk health behaviors 

(e.g., unsafe sex, partner violence, substance abuse, depression); were published since 1990; and 

were in English, French, or Spanish. Study selection and assessment of methodologic quality were 

performed by two independent reviewers. Data extraction was performed by one reviewer and then 

independently checked for completeness and accuracy by a second reviewer.

Results—Of 17,744 unique articles identified by database search, 66 underwent full-text review, 

and 20 met inclusion criteria. The greatest number of studies targeted alcohol/substance use (n = 8, 

40%), followed by intentional or unintentional injury (n = 7, 35%) and then mental health (n = 4, 

20%). Ten of the studies (50%) were randomized controlled trials; the remainder were 

observational or feasibility studies. Overall, studies showed high acceptability and feasibility of 

individual computer innovations, although study quality varied greatly. Evidence for clinical 

efficacy across health behaviors was modest, with few studies addressing meaningful clinical 

outcomes. Future research should aim to establish the efficacy of computer-based technology for 

meaningful health outcomes and to ensure that effective interventions are both disseminable and 

sustainable.
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Conclusions—The number of studies identified in this review reflects recent enthusiasm about 

the potential of computers to overcome barriers to behavioral health screening, interventions, and 

referrals to treatment in the ED. The available literature suggests that these types of tools will be 

feasible and acceptable to patients and staff.

The emergency department (ED) is well situated to play a central role in identifying and 

addressing critical high-risk health behaviors. ED patients are more likely than the general 

U.S. population to report risky health behaviors, such as use of alcohol, drugs, and tobacco; 

involvement in violence; and unsafe sexual behavior.1–3 Many ED patients endorse more 

than one of these risky behaviors, placing them at even higher risk of subsequent illness and 

injury.4

The Society for Academic Emergency Medicine (SAEM) has recognized that emergency 

care “includes preventive and educational, as well as curative, medical service.”5 However, 

there are attitudinal, cultural, administrative, educational, technological, and systems barriers 

to integrating behavioral health measures so that they become a routine part of emergency 

care.6 Emergency physicians receive little training in the assessment of patients’ 

psychosocial or behavioral health risks or in the skills needed to address these problems.7 

Many EDs struggle with long wait times, high acuity, limited budgets, and insufficient staff 

and are challenged to add preventive programs to their scope of practice.8

One proposed solution to these relatively fixed barriers to ED behavioral health interventions 

is the use of computer technology. Computers offer the potential of delivering cost-effective, 

individually tailored, evidence-based interventions for an array of health behaviors; reducing 

the time and resources needed for implementation of behavioral health measures; and 

allowing the ED to provide such measures consistently and with uniform quality. 

Importantly, computer-based screening and interventions are likely to be highly acceptable 

to patients. In national samples, over three-fourths of American Internet users report using 

the Internet to access health information.9 A recent study showed that many ED patients 

show interest in and even preference for technology-based interventions for a wide variety of 

behavioral health topics.10 A meta-analysis evaluating the efficacy of computer-delivered 

interventions to promote healthy behaviors in outpatient (non-ED) settings concluded that 

participants who received these interventions improved their knowledge, attitudes, and 

intentions toward changing their high-risk health behavior.11

A growing number of studies are examining the use of computers for behavioral health 

screening or interventions in the ED setting. However, this emerging literature has not been 

synthesized to allow recommendations for use of technology for targeted health issues or to 

formulate recommendations for future directions in research. The objectives of this 

systematic review were to evaluate the existing evidence for use of computer technologies in 

addressing health behaviors in EDs, to assess the quality of the existing literature, and to 

identify notable gaps in research on computer technology for behavioral health efforts in the 

ED.
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METHODS

Search Strategy

For this systematic review, the research team worked in conjunction with a medical research 

librarian to develop and implement a systematic search strategy. The search was conducted 

in 14 databases: Academic Search Premier, CINAHL, Cochrane Central Register of 

Controlled Trials, Cochrane Reviews, Cochrane, Database of Abstracts of Reviews of 

Effects, EMBASE, Grey Literature Report, Health Technology Assessments Database, 

Nursing at OVID, ProQuest Theses and Dissertations, PsychInfo, PubMed, and SocIndex. 

We also searched ClinicalTrials.gov for ongoing studies and contacted investigators of 

pertinent studies to determine if there were studies pending publication. Last, we hand-

searched the reference sections of all included articles and related review articles to identify 

other potentially relevant studies. An initial search was performed in December 2010. A 

final search was performed in February 2011 to capture any newly published articles. Data 

extraction and synthesis were conducted from March to June 2011.

Search terms included emergencies, emergency service, emergency medicine, accident and 

emergency, casualty, electronic mail, Internet, computers, software, technology, wireless, 

mobile, laptop, and social network. The full list of search terms and a detailed search 

strategy can be found in Data Supplement S1 (available as supporting information in the 

online version of this paper). Articles selected were limited to those published in English, 

Spanish, or French language and those published in or after 1990.

Study Selection

Studies were included if they employed computer technology for behavioral screening, 

interventions, and/or referrals for patients presenting to the ED and if they used computers to 

address risky behaviors (e.g., unsafe sex, partner violence, substance abuse, depression). We 

did not use standard or uniform definitions of the individual high-risk behaviors, but 

accepted the authors’ definition of these behaviors. Studies were excluded if they used 

computers solely to improve documentation, for follow-up after general ED care, or for 

detection or care of chronic medical illnesses. Studies were also excluded if they used 

research assistants, social workers, or nurses to improve ED-based behavioral screening, 

interventions, or referrals, unless the key component of the intervention involved computers. 

Both observational and experimental studies were included. If multiple articles were 

published analyzing the results of a single study (e.g., a preliminary analysis followed by a 

final analysis), the most comprehensive or final article was retained.

One study investigator (NA) performed an initial screen of all titles to identify potentially 

eligible articles and to eliminate duplicates across databases. Two study investigators (EKC 

and MLR) repeated the screen with a sample (200 articles) from the full list of titles to verify 

the quality of the initial screen. EKC and MLR then independently reviewed the abstracts of 

each retained article. If at least one investigator felt a study was potentially eligible based on 

abstract review, the full manuscript was obtained. The same two study investigators (EKC 

and MLR) then independently performed a review of the full manuscripts to determine if the 
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study met all of the inclusion criteria. Any discrepancies in opinion were resolved by 

discussion with a fourth study investigator (EDB).

Data Abstraction and Analysis

Information on each eligible study was collected using a standardized data abstraction form 

that captured study design, study characteristics, patient population, target behavior, 

description of the innovation or intervention, outcomes, and results. One reviewer (EKC or 

MLR) extracted data for each study, with accuracy of information confirmed by a second 

reviewer (EKC or MLR). Given the broad range of topics included in our search, meta-

analysis of the data was not possible; studies were analyzed descriptively only.

Quality Assessment

Eligible studies were assessed for methodologic quality and risk of bias using a modification 

of the criteria developed by Downs and Black.12 The Downs and Black instrument uses 27 

criteria assessing the quality of reporting, power, and internal and external validity of a 

research study. To optimize the uniformity of scoring, we simplified the two subscales with 

multicategorical answer options to dichotomous answer options, making the maximum score 

possible 27. We divided the total score into tertiles and considered scores of 19 to 27 “high 

quality,” scores of 10–18 “moderate quality,” and scores 9 or below “low quality.”13,14 Two 

investigators (EKC and MLR) independently completed quality scoring of each study; in 

case of discrepancy, a third investigator (EB) was involved and disagreements were resolved 

through consensus. Inter-rater reliability was determined by calculating a κ statistic.

RESULTS

The study selection process is outlined in Figure 1. Of 685 studies retained after review of 

titles, 66 full-text articles were evaluated, and 20 met inclusion criteria for the review. 

Although the search included studies published from 1990 to the present, the eligible studies 

were all published since 2001. Eight (40%) of the eligible studies were federally funded; the 

remaining 12 studies were supported by state or provincial governments or by private 

corporations or foundations. The greatest number of ED-based computer studies targeted 

alcohol/substance use (n = 8, 40%), followed by injury (intentional or unintentional; n = 7, 

35%) and then mental health (n = 4, 20%). One study15 addressed both alcohol use and 

violence and was counted in both categories. Most (n = 19, 95%) were conducted at a single 

center. Two studies (10%) included non–English-speaking populations. Table 1 summarizes 

the reviewed studies’ characteristics, including the behavioral target and the function or 

functions of the computer innovation tested.16–34

Tables 2 through 5 provide further details of individual studies by topic, including data on 

key variables and quality assessment scores. The single paper addressing both violence and 

alcohol use15 is listed in Table 2. Inter-rater reliability for the quality scores was high, with 

24 discrepancies out of 540 data points (96% concurrence, κ = 0.67).
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Computer-based ED Alcohol and Substance Use Innovations

Among the eight studies addressing alcohol and substance use (Table 2),15–22 four (50%) 

were randomized controlled trials (RCTs) that employed computer technology to deliver 

interventions aimed at reducing risky drinking,15,19–21 with measured outcomes of alcohol 

consumption. The remaining studies’ outcomes measured intervention feasibility and 

acceptability for patients and/or providers. Many of these studies used the standard ED care 

as a control group (30%) or had no comparison condition (25%). Clinical outcomes for the 

four RCTs included alcohol use; one study15 additionally measured negative social 

consequences of alcohol use (e.g., missed school, trouble getting along with friends). 

Overall, the studies showed acceptability and feasibility and some evidence of efficacy in 

reducing high-risk alcohol use.

Computer-based ED Violence and Unintentional Injury Interventions

Of the seven studies that addressed violence or unintentional injury in the ED23–28 (Table 3 

and Walton et al.15), five23–27 targeted intimate partner violence (IPV). The IPV studies 

largely focused on screening, with limited interventions. Most of the outcomes measured 

were proximal, occurring within the initial ED visit, such as detected prevalence of IPV, 

physician documentation, and provision of referrals to services. Only Houry et al.23 

measured occurrence of IPV after the ED visit. The study by MacMillan et al.24 was the 

only one to provide a comparison with an alternative, nontechnological means of identifying 

IPV. Overall, these studies showed high feasibility and acceptability of computerized 

screening and few negative consequences.

Computer-based ED Mental Health Interventions

As with the injury studies, the mental health studies (Table 4) focused primarily on patient 

screening.29–32 Two studies (50%) were RCTs31,32 of a computer-based screening program 

that included physician notification of the results of the mental health screen. Outcomes 

included rate of detection of occult psychiatric problems, referrals, and receipt of services; 

none of the studies measured clinical outcomes related to the psychiatric conditions. None of 

the studies compared the technological innovation with a non–technology-based process. 

Overall, these studies showed high acceptability and feasibility of screening, but limited 

clinical outcomes.

Other Computer-based ED Interventions

Of the remaining two studies (Table 5), one34 used a computerized survey to screen for a 

variety of health behaviors, including drug and alcohol use, cardiovascular health risk 

behaviors, high-risk sexual behaviors, depression, and other “injury-prone behaviors.” This 

study measured acceptability, feasibility, and knowledge retention, but not actual behavior 

change. Merchant et al.33 used audio computer-assisted self-interview technology to increase 

ED patient attitudes to their own HIV risk; however, actual risk behaviors were not 

measured.
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DISCUSSION

There are many barriers to implementing interventions for behavioral health issues in the ED 

setting. ED clinicians work in a high-volume, high-acuity setting with significant time 

constraints and receive little training in providing assessments or interventions for common 

problems such as substance abuse, smoking cessation, involvement in violence, or HIV risk. 

The institutional resources available for management of these issues are highly variable but 

generally insufficient for the large number of patients who might benefit from them.35,36 

Studied behavioral interventions in the ED setting are often performed by social workers or 

case managers, yet the lack of availability of these resources, especially in remote or small 

EDs,37 limits the dissemination of treatments designed to be performed by these individuals. 

At the same time, many ED patients lack a consistent source of follow-up care, so failing to 

address these health issues during the visit may mean failing to take advantage of 

individuals’ sole point of contact with health care.

Computer technology-based screening, interventions, and referrals have several clinical 

advantages that make them potentially advantageous for use in the ED setting. 38 They 

provide a sense of anonymity and privacy and may increase reporting of unhealthy 

behaviors.26,39 They require little direct clinician involvement. They can be adapted to be 

culturally and linguistically specific, and audio capabilities allow them to be used among 

low-literacy individuals. They can provide individualized health information to participants 

immediately and in an engaging manner. They are able to store information so that progress 

over time can be accurately monitored and reviewed with the participant during follow-up 

after the ED visit. They minimize the bias that can arise in clinical relationships. An 

intervention, if proven effective, may be able to be disseminated while maintaining treatment 

fidelity among clinical sites.

This review supports the promise of computer-based technology as a means to filling a 

recognized health care gap in the ED. All the studies we identified were published within the 

past 10 years, reflecting the surge of interest and investment in applying emerging 

technologies to behavioral health problems. The broad range of health issues studied within 

a relatively short time period speaks to the many areas ED clinicians are eager to address—

and likely feel constrained from addressing—in their current practice. While screening is 

arguably the simplest, and perhaps the most obvious, use of technology in the ED, a number 

of studies used computers in more core patient care functions, such as creating personalized 

referrals to treatment services or providing interactive interventions.

However, this literature review also identifies many areas for growth in the research on 

technology use for behavioral change in the ED. First, there are notable gaps in the types of 

risky health behaviors addressed by studied technologies. Most of the existing studies 

addressed alcohol or substance abuse; within this category, there was only one study 

examining drug use and no studies addressing tobacco use. Most of the computer-based 

work on violence examined IPV, with little directed toward youth violence and nothing 

directed toward other types of community violence, elder violence, or child abuse. Only one 

study addressed unintentional injuries, and only one addressed high-risk sexual behaviors. 
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Walton’s intervention for alcohol use and violence among adolescents was the sole study to 

acknowledge the importance of addressing co-occurring high-risk behaviors together.

Some studies identified clinical or behavioral outcomes: four of the substance use 

intervention studies measured alcohol use before and after the ED intervention, with one 

measuring negative social consequences of alcohol use. One violence-related study 

measured occurrence of IPV—not just use of resources—after the ED visit. However, the 

majority of the studies, even the experimental studies, lacked patient-related outcomes. 

Many lacked comparison against valid nontechnological interventions and instead used 

“usual care” as the comparison group, presuming that the only option to technology-based 

interventions is no treatment at all. In some cases, this may be attributable to the lack of 

current nontechnological evidence-based practices, such as in the treatment of IPV or mental 

health problems identified in the ED setting. In other cases, this shortcoming reflects the 

early stage of research on implementing computer-based technologies into the ED setting. 

Feasibility and acceptability were still the primary questions for many researchers, as 

demonstrated by the 55% of studies in our review that focused on these topics.

Additionally, while many of the studies we reviewed reported their technological innovation 

to be feasible and acceptable, and a few reported efficacy in reducing harmful behaviors, 

none as yet have addressed how sustainable these innovations will be. Can these 

technologies truly be disseminated to resource-poor areas? Can they be implemented in 

places that do not have significant resources of institutional support and information 

technology specialization? Technology-based interventions may be a solution to resource 

and time limitations in the ED, but they have high start-up costs and a commitment to 

maintenance. ED staff must be trained to use the technological program, device, or software. 

Hardware and software can break, malfunction, become outdated, or be vandalized or stolen; 

they must be replaced or updated on a regular basis. Commercial products are rapidly 

becoming available that may allow researchers and hospitals to develop computer-based 

resources with increasing ease and affordability; however, few studies in our review 

comment on the cost-effectiveness of their innovations or other practical potential limitations 

to long-term and wide-spread use of technologies. Most studies were single-center, making 

it as yet difficult to imagine how these innovations would function outside of the specific 

environment in which they were developed.

These are all challenges that surely accompany any major innovation in the systems we use 

to deliver health care. However, they bear recognition, lest our enthusiasm for incorporating 

computers to fill the gaps in emergency services prevent us from anticipating and addressing 

the challenges and costs specific to technology-based interventions.

Finally, most of the studies we identified used computers in the ED for fairly “traditional” 

functions, such as administering patient surveys or providing static health information. We 

anticipate that upcoming research will examine newer computer applications, such as social 

networking or telehealth applications, and employ computer technology for more advanced 

and complex functions, including delivering interactive and highly tailored ED-based 

interventions, performing patient boosters or follow-ups after the ED visit, and providing 

dynamic linkages to needed services.
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LIMITATIONS

First, it is possible that we failed to include relevant studies, whether because we missed 

them in the initial search or erroneously excluded them when reviewing studies by title or 

abstract. Any studies published since our final review (in February 2011) would also not be 

included in this review. Our determinations of study quality were also subject to the biases 

of the study investigators.

We did take a number of steps to ensure that all eligible studies were included and that our 

assessments of quality were objective. We made our search as comprehensive as possible by 

including multiple, diverse, and redundant databases. We also had two investigators 

independently review abstracts and articles for inclusion and used a standardized process for 

achieving consensus to avoid reviewer fatigue and subjectivity and to minimize error. 

Nevertheless, a systematic review is ultimately a subjective process, and the possibility for 

error or bias remains.

Well-validated quality assessment instruments for both randomized and nonrandomized 

studies are lacking. Therefore, the process of quality scoring adds to the subjective nature of 

systematic review. Although Downs and Black has come to be accepted as a standard for 

assessing quality of studies and is commonly used in the medical literature, it is an 

unvalidated measure, and categorization into “high,” “moderate,” and “low” quality 

categories remains an imperfect and somewhat arbitrary process. This is all the more true 

given that we used a modified version of the scale to optimize its precision. We included the 

Downs and Black instrument to include some objective measure of the likelihood of bias and 

to put study findings in context of their methodologic rigor; however, judgment of the 

quality of individual studies should be moderated by an acknowledgement of the limitations 

of the scale itself.

While the studies we reviewed supported the feasibility of computer-based interventions, 

there are two caveats to this statement. First, there was wide variation in the criteria authors 

used to define feasibility, ranging from patient willingness to participate to the ability to 

incorporate the technology into existing ED functions; this discrepancy is reflected in the 

contradiction between the number of studies asserting feasibility and the lack of information 

provided on the technical and financial aspects of implementing these interventions. Second, 

it is likely that some researchers attempted technological innovations for health behaviors, 

but failed to initiate or completely implement them due to some of the potential barriers 

discussed. Such failures would not be represented in the published literature. Additionally, 

computer-based applications for behavioral modification that are commercially or privately 

developed are typically not formally tested in a clinical setting, so this study cannot begin to 

comment on their appropriateness or effectiveness for our population. While missing 

unpublished studies or unstudied technologies is not a flaw of our research methods, it is 

important to acknowledge that our review may disproportionately represent the successes 

and therefore paint a misleadingly rosy picture of these technologies.
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CONCLUSIONS

Computerized tools hold great potential for overcoming the multiple barriers to behavioral 

health screening, interventions, and referrals to treatment in the ED. We identified 20 studies 

that examined the feasibility, acceptability, or efficacy of using computer technology in the 

ED to provide screening or services for a wide variety of common high-risk health 

behaviors. While initial findings suggest that these types of tools will be feasible and 

acceptable, further research is needed to establish their efficacy for meaningful health 

outcomes and to identify approaches to overcoming barriers to dissemination and 

sustainability.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Study selection.
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