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Linking Health Information Technology to Patient Safety and Quality Outcomes:  
A Bibliometric Analysis and Review 

Abstract 

Objective:  To assess the scholarly output of grants funded by the Agency for Healthcare 

Research and Quality (AHRQ) that published knowledge relevant to the impact of health 

information technologies on patient safety and quality of care outcomes. 

Study design: We performed a bibliometric analysis of the identified scholarly articles, their 

journals, and citations. In addition, we performed a qualitative review of the full-text articles and 

grant documents. 

Data collection/extraction methods: Papers published by AHRQ-funded investigators were 

retrieved from MEDLINE; journal impact factors were extracted from the 2010 Thompson 

Reuters Journal Citation Report; citations were retrieved from ISI’s Web of Knowledge and 

Google Scholar. 

Principal findings: Seventy-two articles met the criteria for review.  Most articles addressed one 

or more of AHRQ’s outcome goals and focus priorities.  The average impact factor for the 

journals was 4.005 (range: 0.654 - 28.899).  The articles, and their respective grants, represented 

a broad range of health information technologies. 

Conclusions: This set of AHRQ-funded research projects addressed the goals and priorities of 

AHRQ, indicating notable contributions to the scientific knowledge base on the impact of 

information system use in health care. 
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Introduction 

Health information technology (health IT) refers to an enormously diverse spectrum of 

technologies that transmit and manage health information for use by consumers, providers, 

payers, public health officials, and other key stakeholders across the health care enterprise [1]. 

Health IT was promoted to a central position in the health reform political dialogue in 2004 when 

President Bush announced a strategic initiative to radically increase the adoption of electronic 

health record (EHR) systems in America [2]. President Obama and the U.S. Congress have also 

advanced health IT as a top priority, integrating it into health care reform and investment 

initiatives, including the American Recovery and Reinvestment Act of 2009 (ARRA) and Health 

Information Technology for Economic and Clinical Health (HITECH) Act. 

 

Despite many efforts across public and private sectors to increase the adoption of health IT 

systems, adoption of sophisticated IT systems in health care remains much lower than in 

industries such as banking and manufacturing. When surveyed, physicians often report that costs 

and complexity are barriers to greater adoption and use of IT systems [3,4]. However, another 

major barrier is the lack of a clear linkage between the use of IT systems and improved health 

care outcomes [5]. Several recent systematic reviews have concluded that the evidence 

demonstrating a positive impact of EHR and other health IT systems on improvements to health 

care delivery processes (efficiency) and patient outcomes (effectiveness) is mixed [6-9].  Such 

findings leave many in health care and policy confused about the likely impact of widespread use 

of health IT systems across the U.S. health care system. 
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The gap between anticipated benefits of health IT and available evidence on the use of health IT 

in real-world clinical settings was one of the motivations that spurred the Agency for Healthcare 

Research and Quality (AHRQ) to create its Transforming Healthcare Quality through 

Information Technology (THQIT) initiative in late 2003 through the publication of four distinct 

yet related Requests for Applications (RFAs).  These RFAs invited organizations to submit 

research proposals to address the stated goals of the THQIT initiative.  When these RFAs were 

published, AHRQ's long-term outcome goals included: 

 

o Support the successful deployment of hospital health IT systems that reduce medical 

errors and improve patient safety; 

o Increase the identification and reporting of medical errors and adverse events; 

o Decrease the number of actual errors and adverse events; 

o Increase the number of hospitals utilizing electronic health records (EHRs) and 

computerized provider order entry (CPOE) with clinical decision support systems 

(CDSS); and 

o Increase the number of non-hospital providers utilizing EHRs and CPOE with CDSS 

[10]. 

 

This paper analyzes the published findings of the Demonstrating the Value of Health Information 

Technology (HS-04-012) grantees, referred to as the THQIT Value grantees[10], and builds on 

previous programmatic analyses of the THQIT grants [11,12].  The primary purpose of this RFA 

was to fund research projects to increase knowledge and understanding of the value of health IT 
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to improve patient safety and quality of care outcomes.  In this paper, we use bibliometric and 

qualitative methods to review the output of the THQIT value grant recipients. 

 

Although a number of federal agencies, including the National Library of Medicine, the 

Department of Defense, the Veterans Administration, the Centers for Disease Control and 

Prevention, and others have actively funded and promoted health IT for decades, the AHRQ 

THQIT Value RFA was one of the first attempts by the Federal government to sponsor health IT 

implementation and use projects in rural hospitals and community healthcare settings to measure 

the value of health IT across settings with a diverse group of key stakeholders. 

 

For the purpose of the THQIT Value RFA solicitation, value was "defined as clinical, 

organizational, financial, or other benefits derived from the adoption, utilization, and diffusion of 

HIT less the costs of achieving these benefits." [10] However, the projects did not need to show a 

return-on-investment but rather demonstrate that improvements in care delivery and other 

processes and outcomes could be made with the anticipated realization of cost savings. 

 

In September 2004, twenty-four value grants were awarded.  These grants had funding for three 

years, with potential for no-cost extensions.  Four of the grants concluded in the fall of 2007 after 

three years; sixteen grants exercised their option for a fourth no-cost extension year and 

concluded in the fall of 2008; and in the fall of 2009, the four remaining grants, that had 

experienced challenges early on, concluded. 
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The value grants involved a variety of health IT applications, disparate healthcare settings, and 

diverse groups of key stakeholders.  In addition, there were a number with research focusing on 

rural and small community hospitals or community healthcare settings, priority settings for 

AHRQ.  The THQIT RFA included specific requirements and goals for these grants.  The 

investigators were "expected to produce evidence, tools, models, and other information or 

resources that can be utilized by public and private entities to improve the safety, quality, 

effectiveness and efficiency of health care." [10] Further, they were expected to pursue 

dissemination strategies including, but not limited to, presentations at annual meetings and/or 

publishing in peer reviewed journals. 

 

Given the expectation of AHRQ that these awards would result in peer reviewed literature to 

inform future research and health IT implementation, we performed a bibliometric analysis and 

review of the peer reviewed publications from THQIT Value grantees.  While the projects are 

not homogeneous, they offer a broad view of the outcomes of the AHRQ solicitation and present 

the results of health IT evaluation in settings beyond large academic medical centers traditionally 

associated with health IT development and evaluation [13] , including a variety of small and 

large organizations in both urban and rural areas.  This article analyzes the connection between 

health IT and patient safety and quality outcomes using bibliometric methods, examining the 

grantees’ contribution to the evidence base on health IT using impact factors of the literature, 

categorizing that output using medical subject headings (MeSH) [14], and comparing grant 

outputs with the original goals of the AHRQ THQIT portfolio and Value RFA.  We aim to better 

understand whether the grantees met the goals set forth by AHRQ as well as the impact of these 

grants to demonstrate the value of health IT on patient safety and quality of care. 
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Methods 

 

For the purposes of this article, only the peer-reviewed publications meeting the criteria 

described below were selected.  Of the 24 THQIT Value grants, six grants (25%) did not have 

eligible peer-reviewed papers for consideration at the time this manuscript was prepared.   Some 

THQIT projects, especially those concluding more recently, have few or no peer-reviewed 

publications.  These investigators may have forthcoming articles. More information about all of 

the THQIT Value grants can be found at the AHRQ-Funded Projects section of the National 

Resource Center for Health Information Technology website (www.healthit.ahrq.gov). 

 

To identify the scholarly output of the THQIT Value grants, four separate MEDLINE searches 

were conducted by two of the researchers.  With over 21 million citations, MEDLINE is the 

premier literature database for the biomedical and life sciences. As the goal was not a systematic 

review, the breadth and depth of MEDLINE was deemed sufficient to locate the articles 

published by the AHRQ investigators.  THQIT Value grant Principal Investigator(s) names were 

the primary search terms.  We examined MEDLINE for any journal articles published by one of 

the THQIT Value grantee authors between 2004 and mid-October 2010.  The bibliographic 

results of these searches were then compared against the publications listed in the grantees’ 

annual summary reports for concurrence.  Full-text articles were obtained for all potential 

bibliographic citations.  Several of the principal investigators with long standing research in 

related content areas had numerous articles on the topics of their grants.  To limit the scope of 
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the review, only those articles that specifically cited the authors’ respective THQIT Value grants 

were included. 

 

In several instances, the MEDLINE searches identified articles that were not indexed by AHRQ's 

National Resource Center (NRC) for Health IT website (www.healthIT.ahrq.gov), tasked by 

AHRQ to gather grantees’ dissemination products, or identified by grantees in final and annual 

reports to the Agency.  We further discovered that some of the articles listed in the grantee-

generated project summaries, while relevant to the work performed during the respective THQIT 

Value grant, actually reflected work supported by other grants.  These publications were 

excluded from this bibliometric review. 

 

Of the original set of potential articles, 72 met the inclusion criteria.  Two of the researchers 

evaluated the articles to determine which agency goals were addressed. Disagreements were 

resolved through consensus. AHRQ agency staff had previously assisted in reviewing the 

categorical breakdowns and provided feedback to the team. The analysis determined that 14 

articles focused on relevant contextual issues related to health IT implementation and measuring 

improvement in quality of healthcare.  While informative and applicable to health IT 

implementation and evaluation, the articles did not contain evidence related to the 

implementation or use of a given health IT system or applicable outcomes.  The articles ranged 

from identification of factors contributing to medical errors to an analysis of the financial 

environment for rural hospitals.  These articles provide a foundation for the implementation and 

evaluation of health IT and were retained for analysis of the RFA grants with respect to meeting 

AHRQ portfolio goals.   
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The remaining 58 articles were reviewed by two of the researchers to determine the relationship 

of the research output to the four areas of value defined in the AHRQ Value RFA: Clinical - 

including medical errors, effectiveness, clinical decision support systems; Organizational - 

including access to health care and coordination of care; Financial - including costs and 

productivity; and Other - including patient satisfaction, transparency, readiness for health IT 

adoption, etc., and the five long-term goals of the larger THQIT initiative.  The review employed 

content analysis techniques whereby key concepts from taxonomy of health IT developed by the 

NRC [15] were abstracted from each article. The concepts were mapped to one or more of the 

RFA or THQIT goals for calculating totals across the thematic categories. 

 

In addition to analyzing the grant output in relation to goals set forth by AHRQ, we employed 

bibliometric techniques to classify and examine the value grant scholarly outputs.  The 

researchers analyzed the MeSH terms used in MEDLINE to organize the articles within the 

larger collection of biomedical knowledge.  We classified the value grants using the NRC 

taxonomy [15] to explore the types of health IT systems studied by grant investigators.  We 

further analyzed the 72 articles using journal impact factors obtained from the Thompson 

Reuters Journal Citation Report (JCR) and statistics such as publications rates over time. 

 

An additional citation analysis was done using the following methods: to find citations, we 

looked in ISI’s Web of Science using both the Cited Reference and the Search options to locate 

the articles and the number of times they were cited.  The resulting citations were classified into 

non self-cites and self-cites (a self-cite is where an author cites a paper in which they are an 
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author).  Additionally, using the Google Scholar citing feature for the article titles added 

additional (unique) non self-cites and self-cites.  Although books and dissertations can be 

included in the Google Scholar citations, we only counted the peer-reviewed journal article 

citations that could be verified. 

 

The bibliometric analysis and review activities produced a variety of data and information that 

was discussed and collated by the research team. The results, described in detail below, provide a 

picture of the THQIT Value grant output both in relation to AHRQ goals as well as contributions 

to the ever growing body of evidence on the impact of health IT to patient safety and quality of 

care. 

 

Results 

 

Table I shows the categorization of the THQIT Value grant publications based on a priori goals 

set forth by AHRQ.  Many of the articles addressed at least one of the goals and priorities, while 

some addressed more than one. 

 

INSERT Table I 

 

In addition to specific health IT-related goals, AHRQ was interested in supporting greater 

adoption and use of health IT in rural areas.  The articles were analyzed as to whether the 

research focused on rural and/or urban populations.  A few articles dealt with both urban and 

rural populations; 47 of the articles focused on urban populations; sixteen focused on rural 
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settings; 21 did not specify.  The health care settings were classified into the hospital emergency 

department, in-patient health care, ambulatory care, long term care, and other areas such as 

pharmacy or education.  Ten articles focused on the emergency department, 39 on in-patient 

facilities, 20 on ambulatory care, eight on long term care, and seven on other settings, primarily 

pharmacy based.  A cumulative analysis of the settings, including the multiple settings with the 

urban and rural designations, is found in Table II. 

 

INSERT Table II 

 

MeSH Classifications 

 

The MEDLINE focused subject headings, assigned MeSH terms by a professional librarian, of 

each article were found to be broad and diverse.  Nine articles had the subject of "decision 

support, clinical;" eight articles had the subject heading of "medical records systems, 

computerized;" and five articles had the subject heading of "diffusion of innovation."  Four 

articles shared the same three subject headings and ten articles shared the same two subject 

headings.  Of the 84 total subject headings identified, 67 were unique. 

 

Health IT Taxonomy Classifications 

 

The value grants are a set of projects focused on the use of a wide range of health IT systems and 

approaches.  There were 41 total concepts from the National Resource Center’s taxonomy of 

health IT applicable to the 24 value grantees.  On average the grants pertained to 1.64 categories.  
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Thirteen projects examined clinical decision support components or systems; seven studied 

computerized provider order entry; five examined the exchange of health information across 

provider locations; three focused on telehealth applications; one studied medical imaging 

systems; one examined personal health records; and one looked Web-enabled education of 

patients.  The full range of projects is summarized in FIGURE I. 

 

INSERT Figure I 

 

Publication Rates over Time 

 

Value grant publications increased over time.  Nine articles were published in 2006 as compared 

to 19 articles in 2008.  The grantee publications over time are summarized in FIGURE II. 

 

INSERT Figure II 

 

Impact on the Health IT Literature 

 

The Impact Factor is one measure of influence particular journals may have in their fields or 

disciplines as well as the quality of the articles therein.  The average impact factor for a journal 

that published an article from a THQIT value grant investigator was 4.005, and the average 

article influence score for a paper from a THQIT value grant investigator was 1.653 (N=58 

articles). 
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A total of 38 different journals published the 72 papers that acknowledged an AHRQ Value 

grant. The AMIA Annual Symposium Proceedings published the highest number of articles, six, 

but is not included in ISI’s JCR (neither is Studies in Health Technology and Informatics, with 

three articles).  The top 15 journals that published more than one of the AHRQ Value Grant 

papers are summarized in Table III.  The Journal of the American Medical Informatics 

Association (JAMIA) and the Journal of Biomedical Informatics (JBI) were the only two 

journals officially recognized by JCR as a “Medical Informatics” journal.  Pediatrics and JAMIA 

had the highest impact factors.  Six other journals had higher impact factors but only had one 

paper published in each: JAMA (28.899), Archives of Internal Medicine (9.813), Neurology 

(8.172), Annals of Surgery (7.9), Canadian Medical Association Journal (CMAJ) (7.271), and 

Critical Care Medicine (6.373). 

INSERT Table III 

 

Citation Analysis 

Using ISI’s Web of Science and Google Scholar, we identified the 72 papers that acknowledged 

AHRQ value grants.  For these 72 papers, two papers were cited >30 times, 11 papers were cited 

>9 times, 29 were cited 3-9 times, and 30 were cited <3 times. 

The AHRQ Value grant papers were cited a total of 376 times.  Of the 376 citations, 21.5% were 

self-citations.  Using ISI’s Web of Knowledge, we identified 221 citations (58.8%), some of 

which were also found through Google Scholar (GS) but were not double-counted.  Unique 

citations found through GS totaled 155 (41.2%).  
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Additional, detailed citation analysis was performed for certain groups of articles based on their 

MeSH or health IT taxonomy classifications.  The detailed citation analysis is summarized in 

Table IV.  Our goal was to review important groups of papers most germane to the a priori goals 

and priorities set forth by AHRQ. 

 

INSERT Table IV 

 

The six categories that aligned with AHRQ’s a priori goals were Decision Support, 

Medication/ePrescribing, Cost Issues, Patient-Centered Approaches and Systems, Quality of 

Care, and Patient Safety.  A total of 35 papers (48.6% of the 72 papers) were represented across 

these categories, with the number per category ranging from two to eight papers. The categories 

with the highest number of papers (eight each, Medication/ePrescribing and Patient Safety) also 

had the two highest citation rates (74 and 24, respectively).  However, the category with smallest 

number of papers, Cost Issues, did not have the least amount of citations.  Citations per paper 

ranged from 1.33 (Patient-Centered Approaches) to 9.25 (Patient Safety). Impact factors for the 

citing articles ranged from 0.967 (Patient-Centered Approaches) to 9.813 (Patient Safety). 

 

Other papers identified in the review but for which we did not perform a detailed citation 

analysis because their content did not align with AHRQ’s a priori goals, include the following, 

categorized under headings created by the authors: 

• Transitions and Handoffs [50,51] 

• Evaluation of Health IT [52-67] 

• Foundations of Health IT [68-81] 
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• Commentaries [82-86]  

 

Discussion 

 

In this paper we examine the set of AHRQ-funded grants that were designed to address the 

knowledge gap between the expected benefits of health IT and the measured benefits of health IT 

systems in use by real-world clinicians.  Using bibliometric methods, we present the impact to 

date of these grant’s scholarly output on the health IT knowledge base.  We further categorized 

and reviewed the articles to explore whether the grants met the goals and priorities established by 

the funding agency. 

 

The THQIT value grants are a diverse set of projects focused on implementing and evaluating a 

wide range of health information technologies.  Previous examinations have also concluded the 

same [11,87].  The analysis here further reveals that the scholarly output of this set of grants is 

equally as diverse.  The grants produced 72 peer-reviewed articles that correlate fairly well with 

the major goals and priorities of their funding agency.  However, the outputs were unevenly 

distributed.  Articles tended to focus on clinical and organizational impacts of health IT and less 

on financial outcomes.  This is likely due to the fact that return-on-investment (ROI) and other 

financial analyses of health IT systems are complex and cumbersome as reported by the grant 

investigators early on in their grant cycle [11].  This means there may still be a gap in the 

knowledge base of health IT that warrants specific emphasis in a future RFA from AHRQ or 

another funder.  Support for financial analyses may be a catalyst to address lingering concerns 
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for the financial sustainability of health IT present in repeated surveys of clinicians, hospital 

administrators, and others involved in the deployment and use of health IT systems. 

 

In addition to addressing funding agency goals, the scholarly output of the THQIT value grants 

further represents a strong contribution to the shared knowledge base around health IT. 

Publications from the value grantees generally grew over time with the majority of publications 

in the final years of the grant lifecycle.  Many of the journals publishing THQIT value grant 

articles are high quality, high impact journals.  This is likely due to the overlap of THQIT and 

AHRQ goals with well established health research areas such as Quality of Care, Patient Safety, 

and Medications.  Journals that focus on these areas have been in existence for many years and 

therefore have a broad audience that reads and cites articles from those journals.  Further 

evidence of overall impact was found in the many value grant papers that were cited by multiple 

subsequent publications, many of which themselves were published in high impact journals.  

Few of citations (21.5%) were self-cites, indicating that other biomedical and informatics 

scholars perceived value in the evidence published by the value grantees.  The data from the 

citation analysis in total demonstrates that the grants produced knowledge generally viewed to be 

of high quality. 

The Patient-centered Application and Systems category, however, is the one exception to the 

generally high level of quality and impact for THQIT value publications.  In this category, the 

overall rate of citations per paper was the lowest (just over 1 citation per paper) and the impact 

factors were also on the low end of the overall range (0.967 to 2.956).  The proportion of self-

cites was also much higher (50%).  These data may suggest that journals that publish articles 

focused on patient-centered approaches in informatics are younger and that fewer informatics 
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scholars are publishing on patient-centered systems.  This would then indicate that these THQIT 

value grant publications are contributing to a relatively new but maturing body of evidence on 

patient-centered approaches related to health IT and that such funding from an agency like 

AHRQ is necessary to continue support for these types of applications and research. 

 

This study further raises some interesting findings relevant to those performing reviews and 

bibliometric analyses of the published literature.  Our analysis of the MeSH terms used to 

classify the THQIT value grants revealed very few common terms.  Although the grants and their 

respective papers were diverse in nature, one would expect to find in the list of subject headings 

one or more general terms applicable to health IT, such as “Medical Informatics;” “Decision 

Support Systems, Clinical;” or “Medical Records Systems, Computerized.”  Therefore those 

identifying articles for a review may wish to amend their methods for searching Medline and 

similar indices to ensure they capture the broad range of papers applicable to a particular sub-

discipline within the broad umbrella of health IT. 

 

In addition, we found that only two of the most common journals that published value grant 

articles are officially recognized as “Medical Informatics” journals by JCR, and several common 

journals are not included anywhere in the JCR.  Some bibliometric analyses exclusively utilize 

the JCR and its categorization of journals to analyze a portfolio of articles.  This practice may 

compromise the validity of the analysis, especially in health informatics disciplines, given that 

the exclusive use of the JCR may exclude important sources of scholarly knowledge and 

evidence (such as the AMIA Annual Symposium Proceedings).  Moreover, the JCR may wish to 

reconsider the journals included in its “Medical Informatics” category.  While several journals, 
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like JGIM, are primarily clinical journals, several of those found in this set (e.g., Telemedicine 

Journal and e-Health) are principally focused on publishing health informatics evidence.  

Furthermore, bibliometric analyses often use the Cited Reference or “Articles citing this one” 

feature available from ISI’s Web of Knowledge or a particular journal publisher.  Nearly 40% of 

the citations we identified came from Google Scholar, indicating that the use of a multi-pronged 

method to identify and analyze citations may yield more accurate measures of an article’s true 

impact. 

 

Limitations and Future Directions  

 

Six of the 24 Value Grant recipients did not have eligible peer-reviewed publications for analysis 

and other papers may be under review or in the formation phase, potentially limiting our ability 

to classify and quantify the total impact of the THQIT value grants.  Further, it is recognized that 

impact factor grows with the length of time in print, particularly for seminal articles.  It is likely 

too early to determine which, if any, of the articles examined in this study will be viewed as 

seminal in the future.  Also, there is a growing recognition that open access journal publications 

are increasingly cited more.  No attempt was been made to control for this phenomenon. 

 

Furthermore, this review of the THQIT grants took a principally bibliometric approach, focusing 

on the classification of the grants and the impact factors of the publications.  Our methods did 

not address the substantive findings or outcomes reported in each paper.  A meta-analysis or 

systematic review of the THQIT value grants was beyond the scope of this project.  However, 

such an analysis of the papers’ content would likely reveal insightful knowledge about the 
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lessons learned and evidence gathered by this unique group of investigators across multiple 

clinical settings and geographic locations.  In particular, the value grants possessed a sizable 

number of projects that specifically examined clinical decision support and computerized 

provider order entry.  The impact of THQIT value publications on the cumulative knowledge 

base for CDS and CPOE could potentially be significant given a general paucity of well-

designed studies in these areas.  Two recent reviews of CDS [88,89] examined 45 and 91 unique 

studies, respectively.  We identified more than two dozen papers from value grantees that 

involved the use of health IT systems employing decision support techniques.  Further analysis 

would be required to confirm what we suspect might be a major impact on the CDS and CPOE 

literature. 

 

Finally, the THQIT value grants predominately examined health information technologies 

deployed in both inpatient and acute hospital settings.  Therefore the contributions to the 

evidence base for health IT may be considerable, but it is absent knowledge relevant to the 

segment of the health care continuum that delivers proportionally the highest amount of care to 

the U.S. population, ambulatory care settings.  This fact was recognized by AHRQ, so the 

agency published a follow-on round of RFAs in 2008 that specifically sought to fund health IT 

research on the use of information technologies in ambulatory care settings to improve quality 

and safety outcomes.  This portfolio, referred to as the Ambulatory Safety and Quality (ASQ) 

grants, will likely be the target of bibliometric and other analyses in the future.  A future 

initiative might also consider comparing the ASQ and THQIT portfolios or examining a 

combined portfolio of research funded by AHRQ to address quality and safety issues relevant to 

the adoption and use of health information technologies. 
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Conclusions  

 

AHRQ's Transforming Healthcare Quality through Information Technology (THQIT) Value 

grants have resulted in a wide range of research projects designed to inform future health IT 

development and adoption and to provide a basis for linking health IT with healthcare quality 

and patient safety.  These research projects have addressed the goals and priorities of AHRQ, 

and they have made significant contributions to the scientific knowledge base on the impact of 

information system use in health care. 

 

20 
 



Bibliometric Analysis & Review: Health Info Tech 
 

AUTHORS’ CONTRIBUTIONS 

All authors qualify for authorship by their contributions to the manuscript. J. McGowan 

conceived and guided the overall study design. E. Whipple and J. McGowan contributed to the 

acquisition, analysis, and interpretation of the data. B. Dixon contributed to the analysis and 

interpretation of the data. All authors contributed to the drafting and revising of the article and 

approved the final manuscript. 

 

CONFLICT OF INTEREST 

The authors have no conflict of interest. 

 

ROLE OF THE FUNDING SOURCE 

This work was supported, in part, by the National Resource Center of the Agency for Healthcare 

Research and Quality, contract number 290-04-0016. 

21 
 



Bibliometric Analysis & Review: Health Info Tech 
 

 

References 

 

1 Blumenthal D, Glaser JP. Information technology comes to medicine. N Engl J Med 2007; 

356:2527-2534. 

2 National Economic Council. Reforming Health Care for the 21st Century 

3 Bates DW. Physicians and ambulatory electronic health records. Health Aff (Millwood) 2005; 

24:1180-1189. 

4 Simon SR, McCarthy ML, Kaushal R, et al. Electronic health records: which practices have 

them, and how are clinicians using them? J Eval Clin Pract 2008; 14:43-47. 

5 Dixon BE. A Roadmap for the Adoption of e-Health. e-Service Journal 2007; 5:3-13. 

6 Black AD, Car J, Pagliari C, et al. The impact of eHealth on the quality and safety of health 

care: a systematic overview. PLoS Med 2011; 8:e1000387. 

7 Chaudhry B, Wang J, Wu S, et al. Systematic review: impact of health information technology 

on quality, efficiency, and costs of medical care. Ann Intern Med 2006; 144:742-752. 

8 Greenhalgh T, Potts HW, Wong G, et al. Tensions and paradoxes in electronic patient record 

research: a systematic literature review using the meta-narrative method. Milbank Q 

2009; 87:729-788. 

9 Jamal A, McKenzie K, Clark M. The impact of health information technology on the quality of 

medical and health care: a systematic review. HIM J 2009; 38:26-37. 

10 Funding Opportunity Announcement. Demonstrating the Value of Health Information 

Technology 

22 
 



Bibliometric Analysis & Review: Health Info Tech 
 

11 Damberg CL, Ridgely MS, Shaw R, et al. Adopting information technology to drive 

improvements in patient safety: lessons from the Agency for Healthcare Research and 

Quality health information technology grantees. Health Serv Res 2009; 44:684-700. 

12 McGowan JJ, Roper RA. The AHRQ Health IT Value Grant Initiative: A Programmatic 

Review of the Peer-Reviewed Literature. Rockville, MD: (Prepared for the AHRQ 

National Resource Center for Health Information Technology under Contract No. 290-

04-0016.) Agency for Healthcare Research and Quality, 2010 

13 Jha AK, DesRoches CM, Campbell EG, et al. Use of electronic health records in U.S. 

hospitals. N Engl J Med 2009; 360:1628-1638. 

14 Polasek O, Kern J. Medical informatics across Europe: Analysis of medical informatics 

scientific output in 33 European countries. Inform Health Soc Care 2011 

15 Dixon BE, Zafar A, McGowan JJ. Development of a taxonomy for health information 

technology. Stud Health Technol Inform 2007; 129:616-620. 

16 Wright A, Bates DW, Middleton B, et al. Creating and sharing clinical decision support 

content with Web 2.0: Issues and examples. J Biomed Inform 2009; 42:334-346. 

17 Linder JA, Rose AF, Palchuk MB, et al. Decision support for acute problems: the role of the 

standardized patient in usability testing. J Biomed Inform 2006; 39:648-655. 

18 Lobach DF, Kawamoto K, Anstrom KJ, et al. Proactive population health management in the 

context of a regional health information exchange using standards-based decision 

support. AMIA Annu Symp Proc 2007:473-477. 

19 Lobach DF, Kawamoto K, Anstrom KJ, et al. Development, deployment and usability of a 

point-of-care decision support system for chronic disease management using the recently-

23 
 



Bibliometric Analysis & Review: Health Info Tech 
 

approved HL7 decision support service standard. Stud Health Technol Inform 2007; 

129:861-865. 

20 Chi CL, Street WN, Ward MM. Building a hospital referral expert system with a Prediction 

and Optimization-Based Decision Support System algorithm. J Biomed Inform 2008; 

41:371-386. 

21 Schnipper JL, Linder JA, Palchuk MB, et al. "Smart Forms" in an Electronic Medical Record: 

documentation-based clinical decision support to improve disease management. J Am 

Med Inform Assoc 2008; 15:513-523. 

22 Burton MM, Simonaitis L, Schadow G. Medication and indication linkage: A practical 

therapy for the problem list? AMIA Annu Symp Proc 2008:86-90. 

23 Donovan JL, Kanaan AO, Thomson MS, et al. Effect of clinical decision support on 

psychotropic medication prescribing in the long-term care setting. J Am Geriatr Soc 

2010; 58:1005-1007. 

24 Fischer MA, Stedman MR, Lii J, et al. Primary medication non-adherence: analysis of 

195,930 electronic prescriptions. J Gen Intern Med 2010; 25:284-290. 

25 Mantena S, Schadow G. Evaluation of the VA/KP problem list subset of SNOMED as a 

clinical terminology for electronic prescription clinical decision support. AMIA Annu 

Symp Proc 2007:498-502. 

26 Fischer MA, Vogeli C, Stedman MR, et al. Uptake of electronic prescribing in community-

based practices. J Gen Intern Med 2008; 23:358-363. 

27 Schadow G. Structured product labeling improves detection of drug-intolerance issues. J Am 

Med Inform Assoc 2009; 16:211-219. 

24 
 



Bibliometric Analysis & Review: Health Info Tech 
 

28 Schadow G. Assessing the impact of HL7/FDA Structured Product Label (SPL) content for 

medication knowledge management. AMIA Annu Symp Proc 2007:646-650. 

29 Simonaitis L, Schadow G. Querying the National Drug File Reference Terminology 

(NDFRT) to assign drugs to decision support categories. Stud Health Technol Inform 

2010; 160:1095-1099. 

30 Field TS, Rochon P, Lee M, et al. Costs associated with developing and implementing a 

computerized clinical decision support system for medication dosing for patients with 

renal insufficiency in the long-term care setting. J Am Med Inform Assoc 2008; 15:466-

472. 

31 Subramanian S, Hoover S, Gilman B, et al. Computerized physician order entry with clinical 

decision support in long-term care facilities: costs and benefits to stakeholders. J Am 

Geriatr Soc 2007; 55:1451-1457. 

32 Eden KB, Dolan JG, Perrin NA, et al. Patients were more consistent in randomized trial at 

prioritizing childbirth preferences using graphic-numeric than verbal formats. J Clin 

Epidemiol 2009; 62:415-424 e413. 

33 Graumlich JF, Novotny NL, Aldag JC. Brief scale measuring patient preparedness for 

hospital discharge to home: Psychometric properties. J Hosp Med 2008; 3:446-454. 

34 Graumlich JF, Novotny NL, Nace GS, et al. Patient and physician perceptions after software-

assisted hospital discharge: cluster randomized trial. J Hosp Med 2009; 4:356-363. 

35 Liu CW, Einstadter D, Cebul RD. Care fragmentation and emergency department use among 

complex patients with diabetes. Am J Manag Care 2010; 16:413-420. 

36 McConnochie KM, Wood NE, Herendeen NE, et al. Acute illness care patterns change with 

use of telemedicine. Pediatrics 2009; 123:e989-995. 

25 
 



Bibliometric Analysis & Review: Health Info Tech 
 

37 Porter SC, Forbes P, Manzi S, et al. Patients providing the answers: narrowing the gap in data 

quality for emergency care. Qual Saf Health Care 2010; 19:1-5. 

38 Co JP, Johnson SA, Poon EG, et al. Electronic health record decision support and quality of 

care for children with ADHD. Pediatrics 2010; 126:239-246. 

39 Eden KB, Messina R, Li H, et al. Examining the value of electronic health records on labor 

and delivery. Am J Obstet Gynecol 2008; 199:307 e301-309. 

40 Graumlich JF, Novotny NL, Stephen Nace G, et al. Patient readmissions, emergency visits, 

and adverse events after software-assisted discharge from hospital: cluster randomized 

trial. J Hosp Med 2009; 4:E11-19. 

41 Love TE, Cebul RD, Einstadter D, et al. Electronic medical record-assisted design of a 

cluster-randomized trial to improve diabetes care and outcomes. J Gen Intern Med 2008; 

23:383-391. 

42 Bourgeois FC, Linder J, Johnson SA, et al. Impact of a computerized template on antibiotic 

prescribing for acute respiratory infections in children and adolescents. Clin Pediatr 

(Phila) 2010; 49:976-983. 

43 Field TS, Rochon P, Lee M, et al. Computerized clinical decision support during medication 

ordering for long-term care residents with renal insufficiency. J Am Med Inform Assoc 

2009; 16:480-485. 

44 Fischer MA, Vogeli C, Stedman M, et al. Effect of electronic prescribing with formulary 

decision support on medication use and cost. Arch Intern Med 2008; 168:2433-2439. 

45 Gurwitz JH, Field TS, Rochon P, et al. Effect of computerized provider order entry with 

clinical decision support on adverse drug events in the long-term care setting. J Am 

Geriatr Soc 2008; 56:2225-2233. 

26 
 



Bibliometric Analysis & Review: Health Info Tech 
 

46 Linder JA, Schnipper JL, Tsurikova R, et al. Documentation-based clinical decision support 

to improve antibiotic prescribing for acute respiratory infections in primary care: a cluster 

randomised controlled trial. Inform Prim Care 2009; 17:231-240. 

47 Linder J, Schnipper JL, Volk LA, et al. Clinical decision support to improve antibiotic 

prescribing for acute respiratory infections: results of a pilot study. AMIA Annu Symp 

Proc 2007:468-472. 

48 Porter SC, Kaushal R, Forbes PW, et al. Impact of a patient-centered technology on 

medication errors during pediatric emergency care. Ambul Pediatr 2008; 8:329-335. 

49 Wolfstadt JI, Gurwitz JH, Field TS, et al. The effect of computerized physician order entry 

with clinical decision support on the rates of adverse drug events: a systematic review. J 

Gen Intern Med 2008; 23:451-458. 

50 Keenan G, Yakel E, Marriott D. HANDS: A revitalized technology supported care planning 

method to improve nursing handoffs. Stud Health Technol Inform 2006; 122:580-584. 

51 Nance GS, Graumlich JF, Aldag JC. Software design to facilitate information transfer at 

hospital discharge. Inform Prim Care 2006; 14:109-119. 

52 Chu-Weininger MY, Wueste L, Lucke JF, et al. The impact of a tele-ICU on provider 

attitudes about teamwork and safety climate. Qual Saf Health Care 2010 

53 El-Kareh R, Gandhi TK, Poon EG, et al. Trends in primary care clinician perceptions of a 

new electronic health record. J Gen Intern Med 2009; 24:464-468. 

54 Graumlich JF, Grimmer-Somers K, Aldag JC. Discharge planning scale: community 

physicians' perspective. J Hosp Med 2008; 3:455-464. 

27 
 



Bibliometric Analysis & Review: Health Info Tech 
 

55 Horsky J, McColgan K, Pang JE, et al. Complementary methods of system usability 

evaluation: surveys and observations during software design and development cycles. J 

Biomed Inform 2010; 43:782-790. 

56 Judge J, Field TS, DeFlorio M, et al. Prescribers' responses to alerts during medication 

ordering in the long term care setting. J Am Med Inform Assoc 2006; 13:385-390. 

57 Linder JA, Schnipper JL, Tsurikova R, et al. Barriers to electronic health record use during 

patient visits. AMIA Annu Symp Proc 2006:499-503. 

58 McConnochie K, Wood N, Herendeen N, et al. Integrating telemedicine in urban pediatric 

primary care: provider perspectives and performance. Telemed J E Health 2010; 16:280-

288. 

59 Tang Z, Weavind L, Mazabob J, et al. Workflow in intensive care unit remote monitoring: A 

time-and-motion study. Crit Care Med 2007; 35:2057-2063. 

60 Thomas EJ, Lucke JF, Wueste L, et al. Association of telemedicine for remote monitoring of 

intensive care patients with mortality, complications, and length of stay. JAMA 2009; 

302:2671-2678. 

61 Bahensky JA, Moreau B, Frieden R, et al. Critical access hospital informatics: how two rural 

Iowa hospitals overcame challenges to achieve IT excellence. J Healthc Inf Manag 2008; 

22:16-22. 

62 Bahensky JA, Ward MM, Nyarko K, et al. HIT Implementation in Critical Access Hospitals: 

Extent of Implementation and Business Strategies Supporting IT Use. J Med Syst 2009 

63 Bardach NS, Huang J, Brand R, et al. Evolving health information technology and the timely 

availability of visit diagnoses from ambulatory visits: a natural experiment in an 

integrated delivery system. BMC Med Inform Decis Mak 2009; 9:35. 

28 
 



Bibliometric Analysis & Review: Health Info Tech 
 

64 Jaana M, Ward MM, Pare G, et al. Antecedents of clinical information technology 

sophistication in hospitals. Health Care Manage Rev 2006; 31:289-299. 

65 Li P, Bahensky JA, Jaana M, et al. Role of multihospital system membership in electronic 

medical record adoption. Health Care Manage Rev 2008; 33:169-177. 

66 Mills TR, Vavroch J, Bahensky JA, et al. Electronic medical record systems in critical access 

hospitals: leadership perspectives on anticipated and realized benefits. Perspect Health 

Inf Manag 2010; 7 

67 Ward MM, Jaana M, Bahensky JA, et al. Clinical information system availability and use in 

urban and rural hospitals. J Med Syst 2006; 30:429-438. 

68 Li P, Schneider JE, Ward MM. Converting to critical access status: how does it affect rural 

hospitals' financial performance? Inquiry 2009; 46:46-57. 

69 Li P, Schneider JE, Ward MM. Effect of critical access hospital conversion on patient safety. 

Health Serv Res 2007; 42:2089-2108; discussion 2294-2323. 

70 Li P, Ward MM, Schneider JE. Factors associated with Iowa rural hospitals' decision to 

convert to critical access hospital status. J Rural Health 2009; 25:70-76. 

71 Vartak S, Ward MM, Vaughn TE. Patient safety outcomes in small urban and small rural 

hospitals. J Rural Health 2010; 26:58-66. 

72 Vartak S, Ward MM, Vaughn TE. Do postoperative complications vary by hospital teaching 

status? Med Care 2008; 46:25-32. 

73 Wakefield DS, Ward MM, Wakefield BJ. A 10-Rights framework for patient care quality and 

safety. Am J Med Qual 2007; 22:103-111. 

74 Ward MM, Evans TC, Spies AJ, et al. National Quality Forum 30 safe practices: priority and 

progress in Iowa hospitals. Am J Med Qual 2006; 21:101-108. 

29 
 



Bibliometric Analysis & Review: Health Info Tech 
 

75 Allareddy V, Ward MM, Konety BR. Effect of meeting Leapfrog volume thresholds on 

complication rates following complex surgical procedures. Ann Surg 2010; 251:377-383. 

76 James PA, Li P, Ward MM. Myocardial infarction mortality in rural and urban hospitals: 

rethinking measures of quality of care. Ann Fam Med 2007; 5:105-111. 

77 Linder JA, Schnipper JL, Tsurikova R, et al. Self-reported familiarity with acute respiratory 

infection guidelines and antibiotic prescribing in primary care. Int J Qual Health Care 

2010 

78 Roberts LL, Ely JW, Ward MM. Factors contributing to maternal birth-related trauma. Am J 

Med Qual 2007; 22:334-343. 

79 Clabaugh G, Ward MM. Cost-of-illness studies in the United States: a systematic review of 

methodologies used for direct cost. Value Health 2008; 11:13-21. 

80 Friedman AL, Geoghegan SR, Sowers NM, et al. Medication errors in the outpatient setting: 

classification and root cause analysis. Arch Surg 2007; 142:278-283; discussion 284. 

81 Thomson MS, Gruneir A, Lee M, et al. Nursing time devoted to medication administration in 

long-term care: clinical, safety, and resource implications. J Am Geriatr Soc 2009; 

57:266-272. 

82 Bahensky JA, Jaana M, Ward MM. Health care information technology in rural America: 

electronic medical record adoption status in meeting the national agenda. J Rural Health 

2008; 24:101-105. 

83 Carayon P. Human factors in patient safety as an innovation. Appl Ergon 2010; 41:657-665. 

84 Keenan GM, Tschannen D, Wesley ML. Standardized nursing terminologies can transform 

practice. J Nurs Adm 2008; 38:103-106. 

30 
 



Bibliometric Analysis & Review: Health Info Tech 
 

85 Levine SR, McConnochie KM. Telemedicine for acute stroke: when virtual is as good as 

reality. Neurology 2007; 69:819-820. 

86 Rochon PA, Field TS, Bates DW, et al. Clinical application of a computerized system for 

physician order entry with clinical decision support to prevent adverse drug events in 

long-term care. Can Med Assoc J 2006; 174:52-54. 

87 Dixon BE. The landscape of the AHRQ Health Information Technology Portfolio. AMIA 

Annu Symp Proc 2006:912. 

88 Damiani G, Pinnarelli L, Colosimo SC, et al. The effectiveness of computerized clinical 

guidelines in the process of care: a systematic review. BMC Health Serv Res 2010; 10:2. 

89 Jaspers MW, Smeulers M, Vermeulen H, et al. Effects of clinical decision-support systems on 

practitioner performance and patient outcomes: a synthesis of high-quality systematic 

review findings. J Am Med Inform Assoc 2011; 18:327-334. 

 
 

31 
 



TABLE I  

AHRQ Priorities and Goals for the THQIT Value Grants 

EHRs = Electronic Health Records; CPOE = Computerized Provider Order Entry; 

CDSS = Computerized Decisions Support Systems; AC = Ambulatory Care 

Value RFA Priorities Count of Articles (N=58) 

Clinical: Medical Errors; Effectiveness; CDDS 28 

Organizational: Access; Coordination 16 

Financial: Costs; Productivity 10 

Other: Patient Satisfaction; Transparency; Environment 13 

THQIT Initiative Goals  

Reduced Medical Errors in Hospitals 9 

Increased Identification & Reporting of Medical Errors 1 

Decrease in #s of Medical Errors & Adverse Events 12 

Increase in hospital use of EHRs & CPOE w/ CDSS 16 

Increase in #s of AC Providers using CPOE w/ CDSS 10 

 



TABLE II 

 
Health Care Settings for THQIT Value Grantees 
 
 Urban Rural Not 

Specified 

Total 

Emergency Department 6 1 3 10 

In-Patient Facilities 15 15 9 39 

Ambulatory Care Facilities 17 0 3 20 

Long Term Care Facilities 8 0 0 8 

Other, including 

Pharmacy and Academia 

1 0 6 7 

TOTALS 47 16 21 84 

 



TABLE III 

 
Impact Factor for AHRQ Value Grant Papers 
 

Frequency Journal Impact Factor 

6 AMIA Annual Symposium Proceedings n/a 

5 Journal of the American Medical Informatics Association: JAMIA * 3.974 

5 Journal of General Internal Medicine: JGIM 2.654 

4 Journal of the American Geriatric Society: JAGS 3.656 

4 Journal of Biomedical Informatics: JBI * 2.432 

4 Journal of Hospital Medicine 1.496 

3 Studies in Health Technology Informatics n/a 

3 American Journal of Medical Quality: AJMQ 1.5 

3 Journal of Rural Health  1.105 

2 Health Care Management Reviews n/a 

2 Informatics in Primary Care n/a 

2 Pediatrics 4.687 

2 Quality and Safety in Health Care: QSHC 2.803 

2 Telemedicine Journal and e-Health 0.967 

2 Journal of Medical Systems 0.654 

* Denotes those journals classified by JCR as a “Medical Informatics” journal. 



TABLE IV 

Citations for the Six Categories that align with the AHRQ Value Grant Goals 

 
# of 
Papers 

Overall 
cites 

Cites per 
paper 

Total non 
self-cites 

Total 
self-cites 

ISI 
cites 

GS 
cites  

Impact Factor 
Ranges 

Decision Support 6 22 3.67 15 7 13 9 2.432—3.974 

Medication/e-Prescribing 8 24 3 20 4 12 12 2.654—3.974 

Cost Issues 2 15 7.5 13 2 12 3 3.656—3.974 

Patient-Centered 
Approaches and Systems 6 8 

 

1.33 4 4 3 5 0.967—2.956 

Quality of Care 5 15 3 10 5 7 8 1.496—4.687 

Patient Safety 8 74 9.25 66 8 44 30 0.977—9.813 

ISI = ISI Web of Knowledge 
GS = Google Scholar 
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