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Abstract 
This is a second preliminary report from a larger research project.  The purpose of the larger research project is to study how the Institute of Medicine discourse promoting the National Health Information Infrastructure may reproduce existing social inequality in healthcare. Social constructionist and critical discourse analysis combined with corpus linguistics methods informed by Value Sensitive Design goals has been used to study the subject positions constructed for patients across the executive summaries of three different Institute of Medicine reports. Preliminary data analysis revealed differences in the way receivers of health care are constructed in the three texts selected for this study.
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Introduction

This is a second preliminary report from a study of how the Institute of Medicine (IOM) discourse promoting the deployment of health information technology and the development of the proposed National Health Information Infrastructure (NHII) may reproduce social inequality in health care.  This research is in progress using critical discourse analysis of two Institute of Medicine report series:  the Quality Chasm, and the Insuring Health series, as well as several standalone reports on the subject of disparity in healthcare, including Unequal Treatment [1-3].
These preliminary research reports focus on methods testing using very limited corpora:  the executive summaries of To Err is Human, Coverage Matters, and Unequal Treatment.  The first preliminary report described early results of the textually oriented phase of this research, and demonstrated the benefit of using critical discourse analysis combined with corpus linguistics to study the stated research problem.  The most notable findings of the first preliminary data analysis were the  lack of overlap in the research discursive space created by each executive summary, and marked stylistic differences in the framing of the three health quality problems in the opening paragraphs of each respective IOM report executive summary [4].   Methods testing has continued in this project and this paper presents the results of a textually oriented  comparison of how people, specifically receivers of health care, are discursively constructed in the executive summaries from the IOM reports Coverage Matters, To Err is Human, and Unequal Treatment [3;5;6].
Background & Significance
The 2003 American Medical Informatics Association Spring Congress outlined a social justice agenda for health informatics by calling for the development of health information technologies (HIT) that bridge the digital divide and support improved health care outcomes for both vulnerable and underserved populations.  The white paper reporting on this Congress outlined barriers for HIT development for vulnerable and underserved populations and offered policy, funding, research, and education and training recommendations to overcome these barriers. One policy recommendation relevant to the current research project was to “increase NHII to address specific risks for underserved populations, as well as preventive health education networks (p. 453)[7].”
For this research, this investigator assumes that the IOM literature promoting the deployment of HIT and the development of the NHII contributes to a policy level requirements specification for the NHII, even if this is not specifically stated.   The overarching goal of this research is to examine these texts for their contribution to the social justice agenda outlined by the 2003 AMIA Spring Congress.
As stated above, this phase of the research has been a study of the discursive construction of subject positions of certain kinds of people in the selected texts.  This paper reports on the discursive construction of receivers of health care.  Subject position is a poststructural concept associated with critical theory, cultural studies, and discourse analysis which posit  individual humans as “multi-forming and fragmentary…not unitary and integrated (p. 95)” [8]. It is important to differentiate between the empiricist concept of a “subject” who is a member of a study group in an experiment, and a “subject position” in critical or poststructural theory.  Critical theory holds that fragmentary individuals and groups are constructed by subject positions through representations in texts and discursive practices. Critical theory assumes that subjects are both produced by and involved in or contribute to constitutive social processes which are reflected in texts, discourses and discursive practices [9]. Critical  and social constructionist discourse theory assumes that any single specific individual or group may actually occupy, or perform, or have imposed upon her or them, a number of different and possibly competing subject positions, such as “elderly,” “African American,” “female,”  “patient”, “stakeholder,” “end-user,” etc., [10;11]. The words within quotation marks in the preceding sentence represent some of the ways in which patients may be classified in subject positions for any given health care or health information technology purpose. The study of the representation and positioning of subjects (i.e. as in ‘elderly African American female patient’) within a discursive structure may reveal latent assumptions about people which are socially and historically contingent, taken-for-granted, inaccurate, and/or unjust [12].  Such representations of subjects may lead to inadequate and/or unjust requirements specification for an information technology project.

Methodology
This research has been conducted from a social constructionist and critical theoretical point of view using discourse analysis (DA) and corpus linguistics (CL), informed by the goals of Value Sensitive Design (VSD).
Social Constructionism.  Burr (2003) outlined the “family resemblances (2003:2-5)” of social constructionism as:  

1. A critical stance toward taken-for-granted knowledge.

2. Assumption of historical and cultural specificity.
3. Assumption that knowledge is sustained by social processes. 

4. Assumption that knowledge and social action go together.

Burr (2003) further described social constructionism as an anti-essentialist anti-foundationalist epistemic point of view which considers language use as a form of social action [13]. 
Critical Theory. When using critical theory, the research product is critique.  Critique is distinguished from criticism from a neutral position in that critical theorists question the ability to achieve a neutral position.  Therefore, critique takes an articulated political position with respect to the object of study and in the research process, and is used to uncover contradictory tendencies [14] and power relations, and to foreground the structuring of knowledge around an array of social relations [15]. Critical inquiry is a search for emancipatory knowledge in the interest of supporting action that promotes freedom [16] and is frequently used in emancipatory projects with social justice goals.
Discourse Analysis. Jaworski and Coupland (1999) hold that discourse analysis evolved in response to the rise in the information age.  They describe discourse analysis as an interdisciplinary movement, with discourse analysis approaches arising almost simultaneously in a number of different and unrelated disciplines including linguistics, communications, geography, philosophy, sociology, social psychology, anthropology, etc. In the introduction to their reader of the traditions of discourse analysis, Jaworski and Coupland (1999) attribute this rise in DA to a “weakening in confidence in traditional ways of explaining phenomena (p3)” and to the commodification of language through communications media. They observe that academic study and knowledge production are “based on acts of classification…defining boundaries between conceptual classes…labeling those classes and the relationships between them (p4).” Discourse analysis is used to study language use as social action and the ways in which language use influences or constitutes knowledge development and representation [17].  It is often used to identify systematic language based bias, ideology, and taken for granted and historically contingent assumptions which result in systematic institutional social injustice [18-21]. Given that a large part of health care informatics work is concerned with the development of classification systems to enable computerized data management, discourse analysis may prove particularly useful for social justice projects in health informatics.
Corpus Linguistics.  Corpus linguistics is a methodology employed to study language use for achieving communicative goals in large collections of naturally occurring texts called corpora  [22].   Computerized linguistic analysis of corpora includes the construction of keyword in context (KWIC) concordances.  A concordance is an index or list of lines containing all instances and contexts of use of a node word [23].  A concordance    can be used to study language as social action through the analysis of word  frequencies and clusters, keyword lists, word collocations, etc. [24;25].  Stubbs (1996) and Hunston (2002) have both outlined ways in which computer assisted corpus linguistic methods can enrich discourse analysis by automating some aspects of close textual analysis of patterns of language use in large corpora.  Fairclough (2000) combined corpus linguistics with critical discourse analysis in his study of the social action of language in use in the New Labor political movement in the United Kingdom [26].

Value Sensitive Design. The methodology developed for this research was inspired by the goals of Value Sensitive Design (VSD).  The evolution of VSD follows in the tradition of Computer Ethics, Social Informatics, Computer Supported Collaborative Work, and Participatory Design [27].  It is distinguished from these by its application during the design phase, when technology problems can be inexpensively corrected. VSD goals place a premium on supporting values that are critical to the optimal social functioning and work processes of all stakeholders in the information system [27-29]. VSD assumes that technology can either support or interfere with human values, and that technology is never value neutral [28]. At least three kinds of bias may be introduced via computer systems: 1) pre-existing bias (rooted in social practices, institutions), 2) technical bias (arising out of technical and algorithmic constraints), and 3) emergent bias (arising in context of use) [28]. “Trade-offs” between competing human values are required in designing information systems, as in every other area of human activity. By using a VSD perspective, these trade-offs can be made on a conscious and articulated basis during the design process.  The goal of VSD is to find ways to mitigate potentially crippling values conflicts embedded in systems before the design, construction, and implementation of the application is complete. To accomplish early detection of values conflicts, VSD prescribes iterative application of three kinds of studies throughout the technology development process: conceptual, technical, and empirical [28;29].  
VSD as practiced by its originator Batya Friedman and her colleagues is based on an essentialist and foundationalist epistemic point of view and investigates for violations of specific universal human values [27].  The research approach in this study does not assume universal values other than an interest in social justice, and emancipatory research and action.  Nonetheless, this investigator believes that the goals of VSD, and the iterative application of conceptual, technical, and empirical studies can contribute to this and other critical, social constructionist and social justice research projects  regarding technology development.  This current research is an empirical study conducted in the interest of revealing or uncovering potential hidden and taken for granted assumptions in the IOM health policy reports which may lead to the translation of pre-existing institutional bias into the NHII.
Methods
Data.  A detailed description of the data selection for this research was outlined in the first preliminary report [4].  The IOM report series Quality Chasm was selected because these texts include strong recommendations for HIT in the interest of improving health care safety and quality [1] and are widely quoted in literature supporting the deployment of HIT and the construction of the NHII [30].  The Insuring Health series [2] and the standalone report  Unequal Treatment [3] were selected because they outline specific social justice problems in health care—those associated with uninsurance and the unequal treatment of racialized populations in United States health care. These reports were published by the IOM contemporaneously with the Quality Chasm series, between 2000 and 2005, and form a large corpus of naturally occurring texts from one of the leading health policy advisory organizations in the United States [31].  The executive summaries of the first text in both series and the standalone report were selected for the preliminary data analysis in order to limit the scope of the project for methods testing.
Data Management & Processing.  All texts were purchased from the National Academies Press [32] in both paper book and digital .PDF formats to facilitate comparison of surface features of all texts and random checking of agreement between the text versions.  The .PDF documents were converted to the rich text format in batches using ConvertDocTM [33] in preparation for analysis using corpus linguistics computer analysis tools.   Headers repeated on each page of all three executive summaries were removed because of their likelihood of skewing word frequency counts.  For the larger project, Oxford WordSmithTM Tools 4.0 [34] will be used to create wordlists, word frequency and cluster counts, keyword lists, and concordances, and to search for collocation patterns of selected words and phrases.  For the currently described methods testing research, Oxford WordSmithTM Tools 4.0 was used initially to create KWIC concordances for the three separate executive summaries for the keyword patient*. Subsequent keyword concordances for the words person* and consumer* were created based on analysis of the results of the initial patient* concordances. 
Results

In this section only, Coverage Matters = CM, To Err is Human = TEH, and Unequal Treatment = UT. The methods testing in this phase of the research has included the construction of KWIC concordances of the executive summaries of CM, TEH, and UT using keywords representing receivers of health care in the texts.  The sentence “Uninsured persons may be charged more than patients with coverage… (p.5)” in the CM concordance prompted a second set of concordances for all three texts using the keyword person*, and a third for the word consumer*.  The results of all three sets of concordances appear in Table 1. This data is provided to give a sense of the size of the individual texts and the number of times that each word is used in each text, since the page limitation of this venue makes it impossible to show the KWIC concordances in this paper.  There is no direct statistical correlation between word usage and meaning production [25], however such frequencies can point to node words which bear further scrutiny in the next phases of this research. 
	Table 1.  Word Frequencies

	KWIC
	CM
	TEH
	UT

	Patient*
	2
	81
	129

	Person*
	27
	2
	3

	Consumer*
	3
	7
	1

	Total word tokens
	4764
	5139
	7729


Table 1.  This table shows the number of times each keyword appears in each text according to the KWIC concordance.

The most notable result of the keyword in context concordancing was the small number of times that the word patient* was used in CM, compared with the number of times it was used in the other two texts.  The sentence detected through the KWIC from CM and quoted in the last paragraph actually distinguishes between “uninsured persons” and “patients with coverage,” reporting that uninsured persons often pay more for medical care than patients with coverage.  This distinction is curious and contradictory, given that if “uninsured persons” are paying more than others for medical care, they must at some time have also been “patients.” A “person” is one of the most general words we can use to describe an individual, while a “patient” is a very specific kind of person, engaged in very specific social relations with health care providers and the health care industry.  
Oxford WordSmithTM Tools generates word cluster lists for each concordance if there are significant word clusters repeated throughout the texts.  These are shown in Table 2.

Given that TEH is often referred to as one of the “patient safety” reports, it is no surprise that word clusters including variants of “patient” and “safety,” are repeated throughout the text.  The same can be said for the cluster result for UT which examines unequal treatment of racialized populations.

	Table 2.  Word Cluster Lists

	TEH
	
	UT
	

	Cluster
	F
	Cluster
	F

	for patient safety
	8
	racial and ethnic
	6

	patient safety and
	6
	minority patients and
	5

	to patient safety
	6
	are more likely
	5

	patient safety to
	5
	
	 

	to improve patient
	5
	
	 

	on patient safety
	5
	
	 

	improve patient safety
	5
	
	 

	center for patient
	5
	
	 

	in patient safety
	5
	
	 

	improving patient safety
	5
	
	 


Table 2.  Word clusters from concordances of executive summaries from To Err is Human and Unequal Treatment using keyword patient*.  No word clusters resulted from the patient* KWIC concordance for Coverage Matters, or from the other two sets of KWIC concordances.  F refers to number of times of the word cluster is repeated in the text.
Discussion
This has been a preliminary report of a textually oriented discourse analysis of three executive summaries from IOM reports.  Due to the limited corpora used and the limited narrative data analysis which can be presented in this venue, only the most modest claims can be made on the basis of this research. These claims    relate predominantly to the testing of the methods.  However, the investigator believes that enough has been presented to demonstrate the usefulness of this approach to studying the stated research problem.
The KWIC concordancing enabled detection of differences in the words used to refer to receivers of health care in the three policy report executive summaries.  To Err is Human, and Unequal Treatment predominantly use the word “patient*” and far less frequently “person*” and “consumer*”.  Coverage Matters draws a sharp distinction between an “uninsured person” and a “patient.” Analysis of the sentence quoted above in the Results section shows the contradiction and erroneous assumption inherent in this distinction.  Given the limited corpora used in this study, little can be made of this distinction.  However if this distinction between uninsured persons and patients pervades the Insuring Health texts, and enters the policy level requirements specification for the NHII, the needs of receivers of health care who are uninsured may not be adequately represented in a NHII which is designed for “patient safety.”
The word clusters revealed in both To Err is Human and Unequal Treatment were predictable.  However their identification through the use of KWIC concordancing demonstrates that this approach combined with critical and social constructionist discourse analysis has the potential to expose subtle differences in social action through language use between even very small corpora.
Conclusion
The combination of critical and social constructionist discourse analysis with corpus linguistics methods has proven to be adequate for investigating textual data for discursive signs of the reproduction of existing inequity in health care in IOM policy documents.  It should prove useful in the larger study, which will use a much larger corpus, and make a closer interrogation of the textual data.  The automation of corpus linguistics methods doesn’t replace human interpretation but provides systematic ways to find language use patterns of interest to this research.
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