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 SEQ CHAPTER \h \r 1Preface


The Agency for Healthcare Research and Quality (AHRQ), through its Evidence-Based Practice Centers (EPCs), sponsors the development of evidence reports and technology assessments to assist public- and private-sector organizations in their efforts to improve the quality of health care in the United States.  This report on literacy and health outcomes was requested by the American Medical Association and funded by AHRQ.  The reports and assessments provide organizations with comprehensive, science-based information on common, costly medical conditions and new health care technologies.  The EPCs systematically review the relevant scientific literature on topics assigned to them by AHRQ and conduct additional analyses when appropriate prior to developing their reports and assessments.


To bring the broadest range of experts into the development of evidence reports and health technology assessments, AHRQ encourages the EPCs to form partnerships and enter into collaborations with other medical and research organizations.  The EPCs work with these partner organizations to ensure that the evidence reports and technology assessments they produce will become building blocks for health care quality improvement projects throughout the Nation.  The reports undergo peer review prior to their release.  


AHRQ expects that the EPC evidence reports and technology assessments will inform individual health plans, providers, and purchasers as well as the health care system as a whole by providing important information to help improve health care quality.


We welcome written comments on this evidence report.  They may be sent to: Director, Center for Outcomes and Evidence, Agency for Healthcare Research and Quality, 540 Gaither Road, Rockville, MD 20850.


Carolyn M. Clancy, M.D.

Director

Agency for Healthcare Research and Quality


Structured Abstract 

Context:  More than 90 million adults in the United States have poor literacy, which would cause them to have trouble finding pieces of information or numbers in a lengthy text, integrating multiple pieces of information in a document, or finding two or more numbers in a chart and performing a calculation.  Those with poorer reading skills are believed to have greater difficulty navigating the health care system and to be at risk of experiencing poorer health outcomes.  

Objectives:  Research has examined the effect of low literacy on a wide variety of health outcomes, but we are unaware of any published systematic reviews that have analyzed these relationships or examined interventions to mitigate the health effects of low literacy.  To evaluate the existing research, we performed a systematic review to address two four-part key questions based on questions initially posed by the American Medical Association and the Agency for Healthcare Research and Quality and put into final form in cooperation with our Technical Expert Advisory Group.  The questions are as follows:

· Key Question 1:  Are literacy skills related to: (a) Use of health care services? (b) Health outcomes? (c) Costs of health care? (d) Disparities in health outcomes or health care service use according to race, ethnicity, culture, or age?

· Key Question 2:  For individuals with low literacy skills, what are effective interventions to: (a) Improve use of health care services? (b) Improve health outcomes? (c) Affect the costs of health care? (d) Improve health outcomes and/or health care service use among different racial, ethnic, cultural, or age groups?
Data Sources:  We searched a variety of data sources for studies published between 1980 and 2003, including MEDLINE®, PsycINFO®, the Cumulative Index to Nursing and Allied Health (CINAHL®), the Cochrane Library, the Educational Resources Information Center (ERIC) or Public Affairs Information Service (PAIS), and the Industrial and Labor Relations Review (ILRR) database.  In MEDLINE, our primary database, we had to rely on key word searches because no MeSH headings specifically identify literacy-related articles.  Similarly, the terms “literacy” or “health literacy” were searched in different databases with the choice based on the scope of the database.  We also sought additional articles through Web-based bibliographies and experts.  

Study Selection:  For Key Question (KQ) 1, we included observational studies that reported original data, measured literacy with any valid instrument, and evaluated one or more health outcomes.  We included studies that measured change in knowledge; we excluded studies that measured only readability or satisfaction with educational materials or that used Cloze-method questions as the only outcome.  For KQ 2, we included uncontrolled before-and-after studies and nonrandomized and randomized controlled trials.  Intervention studies either measured literacy or were conducted in populations that were known to have a high proportion of patients with low literacy.  We excluded studies in which the primary language of the participant was not the same as that of the health care provider and studies conducted in developing countries.

Data Extraction:  One investigator extracted information from each article directly into evidence tables.  A second investigator checked these entries by re-extraction of the information.  Disagreements were resolved by consensus of the two extractors.  Both data extractors independently completed an 11-item quality scale for each article; scores were averaged to give a final measure of article quality.

Data Synthesis:  We identified 3,015 unique abstracts from our literature searches.  We excluded 2,330 that clearly did not meet our inclusion criteria after abstract review.  Of the 684 remaining articles subjected to full review, 611 were rejected and 73 retained.  Of those retained, 44 articles addressed KQ 1 and 29 articles addressed KQ 2.  

Studies examining the relationship between low literacy and adverse health outcomes generally found that patients with low literacy had poorer health outcomes, including knowledge, intermediate disease markers, measures of morbidity, general health status, and use of health resources.  Most studies were cross-sectional in design, and many failed to adequately address confounding and the use of multiple comparisons in their analyses.  For KQ 2, most interventions led to improved outcomes, particularly for outcomes of understanding or knowledge.  Fewer studies examined the effect of interventions for patients with low health literacy on morbidity and mortality.  

Based on our 11-item quality scale, we found that the average quality of the individual articles addressing KQs 1a and 1b was good to fair.  The quality of the one article addressing KQ 2a was good; the average quality of the articles addressing KQ 2b was fair.  We did not find literature that discussed the portion of the key questions addressing costs or disparities, so an average grade is not available.  

We also graded the strength of the evidence for this body of literature on a scale from I (strongest design) to IV (no published literature).  We concluded that the literature addressing KQ 1a and 1b should receive a grade of II; it generally includes studies of strong design, but some uncertainty remains because of concerns about generalizability, bias, research design flaws, and adequate sample size.  The literature addressing KQ 1c and 1d was rated III since the evidence is from a limited number of studies of weaker design and studies with strong designs have not been done.  The literature addressing KQ 2a and 2b also received a grade of III, while the literature addressing KQ 2c and 2d received a grade of IV, indicating that there was no published literature.  

Conclusions:  Low literacy is associated with several adverse health outcomes, including low health knowledge, increased incidence of chronic illness, poorer intermediate disease markers, and less than optimal use of preventive health services.  Interventions to mitigate the effects of low literacy have been studied, and some have shown promise for improving patient health and receipt of health care services.  Future research, using more rigorous methods, is required to better define these relationships and to guide development of new interventions.
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Evidence Report

Chapter 1.  Introduction 
Burden of the Problem

The National Literacy Act of 1991 defined literacy as “an individual’s ability to read, write, and speak in English and compute and solve problems at levels of proficiency necessary to function on the job and in society, to achieve one’s goals, and to develop one’s knowledge and potential.”�ûwP)øw\00ÿÿÿ\07\00\00\00a\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt)National Literacy Act of 1991 1991 #22540\00)\00  QUOTE "1" 
1
  Low literacy is common in the United States.  In 1993, the National Adult Literacy Study (NALS) reported that 40 million adult Americans scored on the lowest of five levels 
(level 1) and another 50 million scored at level 2.�ûwP)øw\00ÿÿÿ\07\00\00\00J\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt)Kirsch I, Jungeblut A, et al. 2002 #22040\01\04\00\08\00àà\00\00\00\00\00\00X\10=\01\01\00\00\00¨\19=\00\08ûy\00è\08\02\00\01\00\00\00`2\19\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\0B\00àà\00\00\00\00\00\00X\10=\01\01\00\00\00¨\19=\00\08ûy\00è\08\02\00\01\00\00\00`2\19\00\14\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "2" 
2
  Individuals are categorized in these two lowest levels if they have trouble finding pieces of information or numbers in a lengthy text, integrating multiple pieces of information in a document, or finding two or more numbers in a chart and performing a calculation.�ûwP)øw\00ÿÿÿ\07\00\00\00J\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt)Kirsch I, Jungeblut A, et al. 2002 #22040\01\04\00\08\00àà\00\00\00\00\00\00X\10=\01\01\00\00\00¨\19=\00\08ûy\00è\08\02\00\01\00\00\00`2\19\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\0B\00àà\00\00\00\00\00\00X\10=\01\01\00\00\00¨\19=\00\08ûy\00è\08\02\00\01\00\00\00`2\19\00\14\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "2" 
2
  Economists and educators have estimated that meeting the requirements of an ever-increasing percentage of jobs and the demands of day-to-day life, such as processing insurance forms and obtaining credit, requires skill above levels 1 and 2 on the NALS.�ûwP)øw\00ÿÿÿ\07\00\00\00X\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt&Comings J, Reder S, et al. 2001 #22490\01\04\00\09\00àà\00\00\00\00\00\00è\17ü\00\01\00\00\00¨\19=\00ØEt\00Ö\04\0A\00\01\00\00\00\108\14\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\07\00àà\00\00\00\00\00\00è\17ü\00\01\00\00\00¨\19=\00ØEt\00Ö\04\0A\00\01\00\00\00\108\14\00\14\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "3" 
3
  
Low literacy may also impair an individual’s ability to function in the health care environment, which has increasingly relied on complex written information to guide medical care and improve health.  Historically, the average reading level of patient materials related to health care has been 11th to 14th grade, but the average person’s reading level is much lower.�ûwP)øw\00ÿÿÿ\07\00\00\00K\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt'Davis TC, Crouch MA, et al. 1990 #22050\01\04\00\08\00àà\00\00\00\00\00\00¸\0F=\01\01\00\00\00¨\19=\00P\07y\00È\08\03\00\01\00\00\00 1\19\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\09\00àà\00\00\00\00\00\00¸\0F=\01\01\00\00\00¨\19=\00P\07y\00È\08\03\00\01\00\00\00 1\19\00\14\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "4" 
4
  Additionally, even patients who read at the college level have been found to prefer medical information written at the 7th grade level.�ûwP)øw\00ÿÿÿ\07\00\00\00K\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt'Davis TC, Crouch MA, et al. 1990 #22050\01\04\00\08\00àà\00\00\00\00\00\00¸\0F=\01\01\00\00\00¨\19=\00P\07y\00È\08\03\00\01\00\00\00 1\19\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\09\00àà\00\00\00\00\00\00¸\0F=\01\01\00\00\00¨\19=\00P\07y\00È\08\03\00\01\00\00\00 1\19\00\14\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "4" 
4
  

Substantial research has documented the strong relationship between years of formal education and health outcomes.�ûwP)øw\00ÿÿÿ\07\00\00\00]\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt)Pincus T, Callahan LF, et al. 1987 #22500\01\04\00\08\00àà\00\00\00\00\00\00(\14ü\00\01\00\00\00¨\19=\00°-u\00î\04|\00\01\00\00\00\108\14\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\0B\00àà\00\00\00\00\00\00(\14ü\00\01\00\00\00¨\19=\00°-u\00î\04|\00\01\00\00\00\108\14\00\14\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "5" 
5
  In the 1990s, evidence emerged about the prevalence of low literacy among patients in the health care setting and its association with adverse health outcomes.  For example, at two public hospitals in Atlanta and Los Angeles, 35 percent of English-speaking patients had inadequate literacy skills to function in the health care setting, based on the Test of Functional Health Literacy in Adults (TOFHLA).�ûwP)øw\00ÿÿÿ\07\00\00\00P\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt'Parker RM, Baker DW, et al. 1995 #22100\01\04\00\09\00àà\00\00\00\00\00\00\10´=\01\01\00\00\00¨\19=\00 �s\00˜\04\10\00\01\00\00\00 1\19\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\08\00àà\00\00\00\00\00\00\10´=\01\01\00\00\00¨\19=\00 �s\00˜\04\10\00\01\00\00\00 1\19\00\14\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "6" 
6
  In addition, 20 percent to 30 percent of patients incorrectly answered how many pills of a prescription should be taken, and similar proportions did not know how to read when their next appointment was scheduled.�ûwP)øw\00ÿÿÿ\07\00\00\00P\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt'Parker RM, Baker DW, et al. 1995 #22100\01\04\00\09\00àà\00\00\00\00\00\00\10´=\01\01\00\00\00¨\19=\00 �s\00˜\04\10\00\01\00\00\00 1\19\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\08\00àà\00\00\00\00\00\00\10´=\01\01\00\00\00¨\19=\00 �s\00˜\04\10\00\01\00\00\00 1\19\00\14\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "6" 
6
  In a national managed care program for Medicare enrollees, 34 percent of English-speaking patients had inadequate or marginal literacy based on the Short-TOFHLA (S-TOFHLA).�ûwP)øw\00ÿÿÿ\07\00\00\00@\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt&Gazmararian, Baker, et al. 1999 #17170\01\04\00\0B\00àà\00\00\00\00\00\00(Kö\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\05\00àà\00\00\00\00\00\00(Kö\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\14\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "7" 
7
  As a result of these and other reports, the nation has become more aware of the prevalence of low literacy and its effect on the health of the population.

Although one’s literacy level is related to one’s educational status, the correlation between years of education and literacy is imperfect.  An individual’s reading grade level is often found to be several grades below the last year of school completed.�ûwP)øw\00ÿÿÿ\07\00\00\00K\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt'Davis TC, Crouch MA, et al. 1990 #22050\01\04\00\08\00àà\00\00\00\00\00\00¸\0F=\01\01\00\00\00¨\19=\00P\07y\00È\08\03\00\01\00\00\00 1\19\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\09\00àà\00\00\00\00\00\00¸\0F=\01\01\00\00\00¨\19=\00P\07y\00È\08\03\00\01\00\00\00 1\19\00\14\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "4" 
4
  Additionally, because of the emphasis in the United States on completing high school, 12 years of education represents a very large distribution of literacy levels.  The ability to complete 12 years of education may draw on several factors in addition to the ability to read, including social support, community resources, motivation, and family expectations.

The impact of an individual’s literacy level may go beyond his or her ability to understand written or even spoken instructions.  It is one of several factors that may insidiously affect patient-physician communication dynamics and inadvertently lead to substandard medical care.  Some studies suggest that patient-physician communication may be part of the pathway from low literacy to worse health.�ûwP)øw\00ÿÿÿ\07\00\00\00R\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt%Schillinger, Piette, et al. 2003 #590\01\04\00\0B\00àà\00\00\00\00\00\00èNÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\06\00àà\00\00\00\00\00\00èNÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\12\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "8" 
8
  In February 1999, the American Medical Association (AMA) Council on Scientific Affairs published a report on health literacy and recommended the allocation of federal and private funds for research in this area.�ûwP)øw\00ÿÿÿ\07\00\00\00M\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt(American Medical Association 1999 #22070\01\02\00\1C\00àà\00\00\00\00\00\00°Ã=\01\01\00\00\00¨\19=\00ø\07y\00´\08\05\00\01\00\00\00�\02\1A\00\0C\00\00\00\00\00\00ºI_€#ù\00\01\00\00\00\01\00\00\00\00\00\00\00´ô\12\000¬W\00ÿÿÿÿ  QUOTE "9" 
9
  

Literacy and Health Literacy

An important step in examining the relationship between literacy and health outcomes is to clarify what literacy means and how it has been measured.  In the English language, literacy has taken on several different meanings.  In its most common usage, literacy refers to an individual’s ability to read and write.�ûwP)øw\00ÿÿÿ\07\00\00\00S\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\16OED Online 2003 #22460\01\02\00\0A\00àà\00\00\00\00\00\00ÐÁ=\01\01\00\00\00¨\19=\00@fy\00Æ\08\0B\00\01\00\00\00øa\19\00\0C\00\00\00\00\00\00ºI_€#ù\00\01\00\00\00\01\00\00\00\00\00\00\00´ô\12\000¬W\00ÿÿÿÿ  QUOTE "10" 
10
  It is also sometimes used to describe a person’s facility with or knowledge about a particular topic.  For example, we often see phrases such as “science literacy,” “computer literacy,” and “sports literacy.”  These terms generally refer to a person’s ability to function in a particular context that requires some background knowledge.  
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  These definitions have value, but when evaluating the relationship between health literacy and health outcomes, one must consider what has actually been measured.  To date, instruments used to measure literacy in the health care setting have focused on the ability to read and, in some cases, to use numbers.
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  The main difference between the REALM and WRAT is that the REALM uses words commonly seen in the health care setting.  Although this choice adds face validity to the instrument for use in health care settings, the reported correlation between REALM and WRAT (r = 0.88) suggests that the information provided by the two instruments is not very different.  

The TOFHLA takes a different approach and assesses literacy by using a modified Cloze method.  In this approach, subjects read passages in which every fifth to seventh word has been deleted and insert the correct word from a choice of four words.�ûwP)øw\00ÿÿÿ\07\00\00\00P\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt'Parker RM, Baker DW, et al. 1995 #22100\01\04\00\09\00àà\00\00\00\00\00\00\10´=\01\01\00\00\00¨\19=\00 �s\00˜\04\10\00\01\00\00\00 1\19\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\08\00àà\00\00\00\00\00\00\10´=\01\01\00\00\00¨\19=\00 �s\00˜\04\10\00\01\00\00\00 1\19\00\14\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "6" 
6
  The TOFHLA also has subjects respond to prompts, such as pill bottle instructions and appointment slips, thus measuring patients’ ability to use basic numerical information (numeracy) in a health context.  The structure of this instrument, therefore, facilitates assessment of both reading comprehension and numerical comprehension (rather than just word recognition).  During the development and validation of the TOFHLA, the authors found that the quantitative or “numeracy” subtest was highly correlated with the reading comprehension subtest (r = 0.79).  The TOFHLA is also highly correlated with the REALM (r = 0.84) and the WRAT (r = 0.74).

Because the TOFHLA takes more than 20 minutes to administer, the developers created a short version (S-TOFHLA).  This shortened version originally used two reading comprehension passages and four quantitative questions.  The S-TOFHLA strongly correlates with the TOFHLA (r = 0.96).  Perhaps more important, the reading comprehension section of the S-TOFHLA, without the quantitative questions, correlates almost as strongly (r = 0.92), leading the investigators to drop the quantitative questions and use only the two reading passages.  

Although the TOFHLA is labeled as an instrument to measure health literacy, its style and structure, together with validation data, suggest that it is a measure of reading ability similar to the REALM and WRAT.  As an example, individuals who read at the high school level but know nothing about diabetes are much more likely to score higher on the TOFHLA, REALM, and WRAT than people who read at the grade school level but know a good deal about their own diabetes and how to perform effective self-care.  To date, no current instrument adequately assesses the more global concept of health literacy.

Although basic numeracy skills are commonly required to function in the health care setting, whether measuring them provides additional information beyond the reading assessment is not clear.  As previously discussed, the TOFHLA includes several quantitative questions to measure how patients use basic numerical information.  However, although the scores on the quantitative section are highly correlated with the reading comprehension section, they have not been independently validated.  

A less common approach to measuring numeracy evaluated how people deal with information about probability, as would be needed to evaluate the risks and benefits of different treatment options.�ûwP)øw\00ÿÿÿ\07\00\00\00`\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt&Schwartz, Woloshin, et al. 1997 #22530\00&\00  QUOTE "14" 
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  Although the results of these studies have demonstrated that people have trouble with probability concepts, the scores on such assessments have not been studied in relation to health outcomes and are therefore excluded from this analysis.  

Because of the ambiguity in the meaning of health literacy and the fact that instruments used in outcomes studies focus on ability to read, we use the term “reading ability” to describe the variable measured as the exposure in this body of literature.  Most researchers and educators would agree that reading ability is a critical component of literacy and health literacy, even though it may not reflect other important factors such as speaking, writing, or problem solving, as discussed in the National Literacy Act, or ability to act on health information, as discussed in the AMA definition of health literacy.  Researchers and advocates will continue to ponder and debate what “health literacy” should mean, but as yet, its measurement as a single variable eludes us.  Therefore, this report focuses on the relationship between reading ability and health-related outcomes, including interventions that may strengthen that relationship.

Literacy and Vulnerable Populations
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  This association has proven consistent with other studies of literacy in health care settings.  However, because all the studies have been cross-sectional, we cannot differentiate between a cohort effect and a decline in individual literacy as a person ages.  Both factors likely play a role.  Educational opportunity has increased over the years in this country, and part of the association between age and literacy may reflect this trend (i.e., cohort effect).  Studies have also shown that lower literacy is associated with lower cognitive ability.�ûwP)øw\00ÿÿÿ\07\00\00\00U\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt%Baker, Gazmararian, et al. 2000 #2750\01\04\00\05\00àà\00\00\00\00\00\00@\0E÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\0B\00àà\00\00\00\00\00\00@\0E÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "15" 
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  Because cognitive decline occurs more commonly in older age groups, literacy may also decline (i.e., an age effect).  

The NALS also reported strong relationships between literacy and race or ethnicity.  Self-reported scores from white adults are about 25 to 80 points higher on a scale of 0 to 500 than scores for any of the other racial or ethnic groups evaluated.  Differential access to education by disadvantaged members of nonwhite populations may, at least partially, explain this result.  This finding raises the question of whether literacy acts as a mediator in racial or ethnic disparities in health.  If literacy is related to health outcomes, different literacy levels among different groups could contribute to differential health outcomes.  

Additionally, one could consider whether an interaction exists between literacy and race or ethnicity with respect to health outcomes.  For instance, a person with low literacy from a minority racial or ethnic background may experience more of an effect of low literacy than an individual from a majority race because of cross-cultural differences in communication or racism.  

The NALS reported disparities in literacy level according to other markers of vulnerability.  For example, years of education had the strongest relationship to literacy skill.  Those who completed fewer years of education were much more likely to score at a lower level on the NALS.  Similarly, the number of years of education achieved by one’s parents was correlated with one’s score on the NALS, but this association was not found to be as strong as the subject’s own education.

Other factors associated with differences in literacy skill include geographic location, sex, incarceration, and income.  Subjects living in the West and Midwest scored slightly higher than those in the Northeast and South.  Males scored slightly higher than females on the document and quantitative scales but similarly on the prose scale.  Incarcerated individuals scored significantly lower than the general population, largely explained by education and other demographic factors.  Lower literacy skill was also much more common among those classified as poor or near poor.  An important and as yet unanswered question is whether literacy is a mediator of adverse outcomes or whether it is merely a marker for other associated factors, such as poverty, lack of access to care, or lack of health insurance, that actually lead to poorer health outcomes.

Analyzing the Relationship Between Reading Ability and Health Outcomes

Etiologic research focuses on understanding the relationship between exposures and outcomes of interest.  In this report, we want to determine whether poor reading ability (the exposure) leads to worse health outcomes.  However, confounders (other variables that are related to both reading ability and health outcomes) can influence (i.e., bias or hide) the relationship between reading ability and health outcomes.  

For instance, poor reading ability is often associated with lack of health insurance, lower income levels, and age.  Each of these variables is also associated with worse health outcomes.  Therefore, upon finding a relationship between literacy and a health outcome, exploring whether that relationship is causal or is a result of confounding is important.  To do this, many researchers use analytic methods to try to “adjust” or account for confounders when trying to observe the true relationship between reading ability and health outcomes.  Because adjusting for confounders is an imperfect science, clear reporting of the methods and measurements is important to understand the study result.

Readability

For written educational materials to be effective, the target audience must be able to read and understand them.  In evaluating interventions, researchers must consider the readability of written materials.  Several approaches have been developed to measure “readability.”  Readability assessments often use formulas such as the Fry,�ûwP)øw\00ÿÿÿ\07\00\00\00V\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\11Fry E 1977 #22480\01\02\00\05\00àà\00\00\00\00\00\00PsC\01\01\00\00\00¨\19=\00ø™y\00´\08\0A\00\01\00\00\00Ð¢\1B\00\0C\00\00\00\00\00\00ºI_€#ù\00\01\00\00\00\01\00\00\00\00\00\00\00´ô\12\000¬W\00ÿÿÿÿ  QUOTE "16" 
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 the Flesch-Kincaid formula (Microsoft Word(), or others that take into account length of sentences and the number of syllables in the words.  
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  All these methods offer some objective means for determining the suitability of health education materials.  

Several authors have published analyses of health education materials in which they assessed readability.  Almost universally, the readability level of the materials exceeded the reading level of the average user.  One could assume that because the readability level of the materials exceeds the users’ measured reading level, the materials will not be understood.  However, because both assessment of readability and reading ability are imperfect, such studies are not adequate on their own and cannot inform the key questions of this report.  Therefore, we limited this report to studies with health outcomes and did not include literature evaluating readability unless the effect on health outcomes was reported.  

Production of This Evidence Report

Organization 

Given that low literacy is presumed to affect health and well-being negatively, the Agency for Healthcare Research and Quality (AHRQ) commissioned an evidence report through its Evidence-Based Practice Program and assigned it to the RTI International–University of North Carolina Evidence-Based Practice Center (RTI-UNC EPC).  This issue is of particular concern to AMA, which originally nominated the topic.  Our systematic review consolidates and analyzes the body of literature that has been produced to date regarding the relationship between literacy and health outcomes and the evidence about interventions intended to improve the health of people with low literacy.  

Chapter 2 describes our methodological approach, including the development of key questions and their analytic framework, our search strategies, and inclusion/exclusion criteria.  In Chapter 3, we present the results of our literature search and synthesis.  Chapter 4 further discusses the findings and offers our recommendations for future research.  This is followed by references, a listing of excluded studies, and a copy of our quality rating form.  Appendixes are provided electronically at http://www.ahrq.gov/clinic/epcindex.htm and provide a detailed description of our search strings (Appendix A), our quality rating form (Appendix B), detailed evidence tables (Appendix C), and acknowledgments (Appendix D).  
Technical Expert Advisory Group

We identified technical experts in the field of health literacy to provide assistance throughout the project.  The Technical Expert Advisory Group (TEAG) (see Appendix D) was expected to contribute to AHRQ’s broader goals of (1) creating and maintaining science partnerships as well as public-private partnerships and (2) meeting the needs of an array of potential customers and users of its products.  Thus, the TEAG was both an additional resource and a sounding board during the project.  The TEAG included eight members: five technical/clinical experts; two members whose expertise and mission concern the interests and perspectives of patients and consumers; and one potential user of the final evidence report, an AMA representative.

To ensure robust, scientifically relevant work, the TEAG was called on to provide reactions to work in progress and advice on substantive issues or possibly overlooked areas of research.  TEAG members participated in conference calls and discussions through e-mail to

· refine the analytic framework and key questions at the beginning of the project;

· discuss the preliminary assessment of the literature, including inclusion/exclusion criteria; and 

· provide input on the information and categories included in evidence tables.

Because of their extensive knowledge of the literature on health literacy, including numerous articles authored by TEAG members themselves, and their active involvement in professional societies and as practitioners in the field, we also asked TEAG members to participate in the external peer review of the draft report.   

Uses of This Report

This evidence report addresses the key questions outlined in Chapter 2 through systematic review of published literature.  Our preliminary data already were made available to the Institute of Medicine (IOM) for its study on health literacy.  We anticipate that the report will be of value to AMA for its various efforts to inform and educate physicians, including the Roadmap for Clinical Practice initiative.  This report can inform practitioners about the current state of evidence and provide an assessment of the quality of studies that aim to improve health for people with low literacy.  Researchers can obtain a concise analysis of the current state of knowledge in this field and will be poised to pursue further investigations that are needed to improve health for low-literacy populations.  Health educators can also use this report to guide future interventions to improve health communication.  Finally, policymakers can use this report to inform new strategies and the allocation of resources toward future research and initiatives that are likely to be successful.

Table 1.
Instruments commonly used to assess the relationship between literacy and health

	Instrument
	Description of Test
	Method of Assessment
	Type of Score
	Health Focus

	Wide Range Achievement Test (WRAT) (www.addwarehouse.com)
	Offers two equivalent alternate test forms, to be used individually or in combination for comprehensive test results.  Can be used for persons aged 5 to 75 years.  Standard scores and percentiles compare individual performance with that of others of the same age. Length about 10 minutes.
	Word recognition and pronunciation
	1. Continuous score

2. Grade level
	No

	Rapid Estimate of Adult Literacy in Medicine (REALM) 
	Designed to be used in public health and primary care settings to identify patients with low reading levels.  Provides reading estimates for patients who read below a ninth grade level. Length about 1 to 2 minutes.
	Word recognition and pronunciation
	1. Continuous score

2. Grade level
	Yes

	Test of Functional Health Literacy in Adults (TOFHLA) (Center for Health Care Strategies, Tools to Evaluate Patient Education Materials Fact Sheet, www.chcs.org)
	Used to measure functional health literacy—both numeracy and reading comprehension—using health-related materials.  Available in Spanish and English.  Length about 20 to 25 minutes. 

Also available in a short form (S-TOFHLA) that only uses two reading comprehension passages (about 5 to 10 minutes).
	Prompts and Cloze method
	1. Continuous score

2. Three categories determined by developer as inadequate (individuals will often be unable to read and interpret health texts), marginal (individuals will often have difficulty reading and interpreting health texts), and adequate (individuals will be able to read and interpret most health texts). 
	Yes


Table 2.
Correlations between common health literacy assessment tools 

	Assessment Tools*
	WRAT
	REALM
	TOFHLA

	WRAT
	1
	
	

	REALM
	0.88
(P < 0.001)
	1
	

	TOFHLA
	0.74
(P < 0.001)
	0.84
(P < 0.001)
	1


*WRAT, Wide Range Achievement Test; REALM, Rapid Estimate of Adult 
Literacy in Medicine; TOFHLA, Test of Functional Health Literacy in Adults.  

Chapter 2.  Methods

In this chapter, we document the procedures that the RTI-UNC EPC used to develop this comprehensive evidence report on health literacy.  To set the framework for the review, we first present the key questions and their underlying analytic framework.  We then describe our strategy for identifying articles relevant to our key questions, our inclusion/exclusion criteria, and the process we used to abstract relevant information from the eligible articles and generate our evidence tables.  We also discuss our criteria for grading the quality of individual articles and the strength of the evidence as a whole.  Last, we explain the peer review process.  

Key Questions and Analytic Framework

Based on the growing appreciation of the relationship between literacy and health, the complexity that can be involved in obtaining medical care, and health outcomes, we pose two key questions in this report, both of which have four parts.  The AMA and AHRQ initially offered these questions, and we put them into final form with input from the TEAG:
(
Key Question 1:  Are literacy skills related to:
a. Use of health care services?

b. Health outcomes?

c. Costs of health care?

d. Disparities in health outcomes or health care service use according to race, ethnicity, culture, or age?

(
Key Question 2:  For individuals with low literacy skills, what are effective interventions to:

a. Improve use of health care services?

b. Improve health outcomes?

c. Affect the costs of health care?

d. Improve health outcomes and/or health care service use among different racial, ethnic, cultural, or age groups? 

In the analytic framework for these key questions (Figure 1), the exposure of interest (the characteristic that is the focus of the study) is the literacy level of an individual.  The literacy level may be related to the effectiveness of interventions to improve the use of health care services or the actual health of the patient.  Literacy may affect the cost of health care by interacting with the level and/or effectiveness of health care services used and the cost of interventions.  Patient characteristics including race, ethnicity, sex, and age and cross-cultural communication barriers may confound these relationships.  Provider characteristics may influence the relationships as well.  This analytic framework is merely a lattice for understanding our approach to this issue.  The relationship between literacy and health-related outcomes may, in reality, have many subtle aspects that cannot be adequately represented on such a figure.

For Key Questions (KQ) 1a or 2a, we considered any process of care as a health service, including clinic and hospital visits and use of preventive health care and screening.  For KQ 1b or 2b, the phrase “health outcomes” can take various meanings.  We included knowledge and comprehension as either a health service or a health outcome, depending on context.  Knowledge and comprehension and other categories of health outcomes are described below:  

· Knowledge.  Because level of literacy constitutes the exposure of interest in the analytic framework, one may consider health knowledge as a proximal outcome.  However, because much of the research on literacy and health has focused on understanding health information, not to consider these as a health outcome would eliminate a substantial portion of research.  A common assumption is that knowledge improves health outcomes, but this relationship has not been proven definitively and most likely depends on the type of knowledge.  

· Biochemical or biometric health outcomes.  Although patients often cannot directly feel them, biochemical or biometric measures such as blood pressure or glycosylated hemoglobin (HbA1c) can be important intermediate markers of more tangible health outcomes.  

· Measures of disease incidence, prevalence, morbidity, and mortality.  This category includes such outcomes as stage of cancer presentation, arthritis disease severity, and diabetes control.  

· General health status.  This outcome includes general measures of health status, usually assessed by self-report questionnaires, that have been shown to predict health outcomes.  

For KQ 1c measuring the cost of health care, we included any study that measured the monetary cost of health care services.  For KQ 2c, we also included studies measuring the cost of the intervention.  Finally, to address KQ 1d and 2d concerning disparities in health outcomes and use of health care services, we looked for studies that reported the interaction between literacy and race, ethnicity, culture, or age with respect to health outcomes.  

Literature Review Methods

Inclusion and Exclusion Criteria

Based on the final key questions specified above, we generated a list of inclusion and exclusion criteria (Table 3).  We limited studies to those with outcomes related to health and health services.  To ensure that the literature reviewed was relevant to current practice in the United States, we decided in agreement with our TEAG to restrict our searches to more current literature (1980 publication to the present, May 2003) and to studies conducted in developed countries, including the United States, Canada, the United Kingdom, Australia, New Zealand, and Europe.  Therefore, we excluded the body of population-based studies concerning the role of poor literacy on public health outcomes in the developing world.  Study participants included individuals of all ages and caregivers concerned with the outcomes of children.

As described in Table 3, we excluded studies for several reasons, including lack of a health-related outcome or results limited to the readability of materials.  We also excluded studies that focused on literacy as an outcome rather than an exposure, as is seen in studies of physician office-based programs designed to improve children’s literacy.  We also excluded studies that used cognitive impairment or dementia as an outcome of interest because we would not be able to determine whether literacy was causing or being affected by the condition.  Studies measuring only subjects’ ability to interpret numerical information, without a clear health outcome, were excluded as well.
Literature Search and Retrieval Process

Databases and Search Terms.  To identify the relevant literature for our review, we searched a variety of databases and employed different search strategies depending on the database (Table 4).  In MEDLINE, our primary database, we had to rely on key word searches because no MeSH headings specifically identify literacy-related articles.  Similarly, the terms “literacy” or “health literacy” were searched in different databases with the choice based on the scope of the database.  For example, in health and biomedical databases such as MEDLINE, the Cumulative Index to Nursing and Allied Health (CINAHL), and the Cochrane Library, we searched on “literacy” because the health orientation was expected in those databases.  In databases such as PSYCINFO, the Educational Resources Information Center (ERIC) or Public Affairs Information Service (PAIS), which include articles concerning a variety of literacy issues, we used “health literacy” to narrow the search to articles of interest.  We also searched the Industrial and Labor Relations Review (ILRR) database to determine if any employer health literacy initiatives were discussed in the labor relations literature.  

In addition, the searches in MEDLINE and CINAHL included the term “numeracy.”  In MEDLINE only, we searched for additional articles using the name or accepted acronym for  standardized tests of literacy related to health outcomes including WRAT (Wide Range Achievement Test), REALM (Rapid Estimate of Adult Literacy in Medicine), and TOFHLA (Test of Functional Health Literacy in Adults).  We reviewed the Web-based bibliographies produced by the Department of Society, Human Development, and Health of the Harvard School of Public Health�ûwP)øw\00ÿÿÿ\07\00\00\00b\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt+Harvard School of Public Health 1910 #22550\01\02\00\1F\00àà\00\00\00\00\00\00\18\1E÷\00\01\00\00\00¨\19=\00p\0Aw\00<\04\0C\00\01\00\00\00\08H\14\00\0C\00\00\00\00\00\00ºI_˜èô\00\05\00\00\00\05\00\00\00\00\00\00\00´ô\12\000¬W\00ÿÿÿÿ  QUOTE "18" 
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and the National Library of Medicine’s bibliography concerning Health Literacy from their Current Bibliographies in Medicine series.�ûwP)øw\00ÿÿÿ\07\00\00\00c\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt(National Library of Medicine 1910 #22560\01\02\00\1C\00àà\00\00\00\00\00\00H|ô\00\01\00\00\00¨\19=\00ð\08w\00:\04\0E\00\01\00\00\00\08H\14\00\0C\00\00\00\00\00\00ºI_˜èô\00\05\00\00\00\05\00\00\00\00\00\00\00´ô\12\000¬W\00ÿÿÿÿ  QUOTE "19" 
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  Finally, we also asked the TEAG and our external peer reviewers for titles of articles that we may have missed.  

Table 4 presents the yield and results from our search.  We conducted our initial search in late 2002 and updated it in May 2003.  Beginning with a yield of 3,015 articles, we retained 73 articles that we determined were relevant to address our key questions and met our inclusion/exclusion criteria.  

Article Selection Process.  Once we had identified articles through the electronic database search, review articles, and bibliographies, we examined abstracts of articles to determine whether studies did, in fact, meet our criteria.  One reviewer performed an initial evaluation of the abstracts for inclusion or exclusion.  If one abstractor concluded that the article should be included in the review, it was retained in the analysis.  Abstracts initially excluded from the study by one reviewer received a second review.  The group included three physician health services researchers—Michael Pignone, MD, MPH (Scientific Director), Darren DeWalt, MD (Co-Investigator), and Stacey Sheridan, MD, MPH (Co-Investigator)—and one health policy and health services researcher—Nancy Berkman, PhD, MLIR (Study Director).  
Approximately 700 articles required review of the full article because of missing or uninformative abstracts.  For the full article review, one reviewer read each article and decided whether it met our inclusion criteria.  Those articles the reviewer determined did not meet our eligibility criteria, as presented in Table 3, were assigned a reason for exclusion.  A second reviewer re-reviewed all initially excluded articles, and the decision to include any once-excluded articles was made as a group by the four senior staff members of the project.  A list of articles excluded at full article review is provided at the end of this report, along with the reason for their exclusion.  

Literature Synthesis

Development of Evidence Tables and Data Abstraction Process

The four senior staff members for this systematic review jointly developed the evidence tables.  We created two sets of evidence tables, one for KQ 1 and one for KQ 2.  They were designed to provide sufficient information to enable readers to understand the study and to determine quality; we gave particular emphasis to essential information on our key questions.  The format of the tables, which was based on successful designs used for prior systematic reviews, varied slightly by key questions; the tables for KQ 2 include a column that describes the intervention.  

For this work, the RTI-UNC EPC team decided to abstract data from included articles directly into evidence tables, in part because three of the senior staff members had prior experience conducting evidence-based systematic reviews for AHRQ.  This decision meant that we bypassed the use of data abstraction forms.  Following this approach created efficiencies in production and did not result in any major changes in the type of information included in the evidence tables as the project progressed.  

The abstractors trained themselves on entering data into the tables by abstracting several articles and then reconvening as a group to discuss the utility of the table design.  This process was repeated through several iterations until they decided that the tables included the appropriate categories for gathering the information contained in the articles.  The design was then reviewed by the TEAG through a teleconference.  

The first reviewer (Dr. Pignone, Dr. DeWalt, or Dr. Sheridan) initially entered data from an article into the evidence table, and the second reviewer (Dr. Berkman) also reviewed the article and edited all initial table entries for accuracy, completeness, and consistency.  All disagreements concerning the information reported in the evidence tables were reconciled by the two abstractors.  The full research team met regularly throughout the period of article abstraction and discussed global issues related to the data abstraction process.  

The final evidence tables are presented in their entirety in Appendix C.  Entries for both tables are listed alphabetically.  A list of abbreviations used in the tables appears at the beginning of the appendix.

Quality and Strength of Evidence Evaluation

Rating the Quality of Individual Articles.  The RTI-UNC EPC’s approach to assessing the quality of individual articles was developed based on the domains and elements recommended in the evidence report by West and colleagues, Systems to Rate the Strength of Scientific Evidence.�ûwP)øw\00ÿÿÿ\07\00\00\00W\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\1DWest, King, et al. 2002 #9580\01\04\00\04\00àà\00\00\00\00\00\00\00\00\00\00\00\00\00\00¨\19=\00°7x\000@\13\00¬ó\12\00JÕáw\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\04\00àà\00\00\00\00\00\00\00\00\00\00\00\00\00\00¨\19=\00°7x\000@\13\00¬ó\12\00JÕáw\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "20" 
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  We developed one form for reviewing all studies, which is presented at the end of this report and in Appendix B.  However, because we included both intervention and observational studies in our review, several questions were relevant only to certain studies.  In cases in which the item was not relevant, the quality rating was “not applicable” (NA).  The categories reviewed included the following: 

1. Study population (whether it was adequately described and appropriate for drawing relevant conclusions).  Both concerns were combined to form one score.

2. Intervention (whether it was clearly described).  This category was only relevant and answered in relation to KQ 2.  For KQ 1, the response was “NA.”
3. Comparability of subjects.  This item judged the quality of the methods used for creating the sample population, including the sampling strategy, the inclusion/exclusion criteria, and the approach to randomization or allocation.  It also concerned the comparability of experimental and comparison groups.  

4. Literacy measurement (whether the instrument used was valid, reliable, and clearly defined).  This measure was important for our studies because it determined how the investigators evaluated the literacy of participants.  For KQ 2, interventions in populations previously characterized by literacy measurement were included, but if participants’ literacy was not directly evaluated, we graded the study as “poor” for this item.  

5. Maintenance of comparable groups.  This item captured the integrity of the samples among those studies that were conducted at more than one point in time.  If the study included only one contact with participants, the grade was “NA.”  

6. Outcome measurement (whether the outcome was clearly defined and whether the method of assessment was reliable).  This item also rated (in studies where it was appropriate) whether the study included blinding of participants or outcome assessors.

7. Statistical analysis.  This factor included whether the tests used were conducted in an appropriate manner and whether the effect of multiple comparisons was taken into account.

8. Appropriate control of confounding.  This item rated the study’s use of multivariate statistical techniques and/or participant restriction, stratification, or randomization to control for confounding.  

9. Funding source.  Studies were recorded as being funded by government or private foundation or by private corporate sponsorship or as not stating their funding source.

The two article abstractors independently rated each article on each of the first eight categories as “good,” “fair,” or “poor.”  We then created a composite rating in which we gave each item equal weight.  Specifically, we converted ratings for each item into numeric values in which 0 = poor, 1 = fair, and 2 = good.  We averaged the ratings of the two evaluators for each item.  The total score was the average of all these scores.  Because one or more items may be rated as “NA” and excluded as evaluation criteria for a particular study, the number of ratings being averaged varied across studies.  We included in this final rating only those items that had been rated individually (i.e., given scores of good, fair, or poor); we excluded items judged “NA.”  The only items reconciled between the two abstractors were those in which one rater provided a score for the item and the second said the item was not applicable.  Corresponding to our individual item ratings, we concluded that, overall, an article should be considered poor with a rating of < 1.0, fair with a rating of ≥ 1.0 and < 1.5, and good with a rating of ≥ 1.5.  

We did not integrate our evaluation of funding source into the numeric quality score for each article because of a lack of comparability between the scores.  Many articles did not list their funding source (24 in total), and it was not clear what the relative score should be for a study that provided no information.  Therefore, we reported these data separately and descriptively only.  We include overall article ratings, individual item ratings, and funding source in the evidence table entry for each article.  

Grading the Strength of Available Evidence.  We developed a scheme for grading the quality or strength of our body of evidence as a whole.  Using the West et al.�ûwP)øw\00ÿÿÿ\07\00\00\00W\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\1DWest, King, et al. 2002 #9580\01\04\00\04\00àà\00\00\00\00\00\00\00\00\00\00\00\00\00\00¨\19=\00°7x\000@\13\00¬ó\12\00JÕáw\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\04\00àà\00\00\00\00\00\00\00\00\00\00\00\00\00\00¨\19=\00°7x\000@\13\00¬ó\12\00JÕáw\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "20" 
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 report that compared various schemes for grading bodies of evidence, we based our evaluation on criteria developed by Greer et al.�ûwP)øw\00ÿÿÿ\07\00\00\00\5C\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\1FGreer, Mosser, et al. 2000 #355\00\1F\00  QUOTE "21" 
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 that we deemed most applicable to the study designs included in our literature.  That system included three domains: quality of the research, quantity of studies (including number of studies and adequacy of the sample size), and consistency of findings.  Grades were developed by consensus of the four senior staff members.  

We graded the body of literature applicable to each of the four components of the two key questions separately.  The possible grades in our scheme are as follows:

I. The evidence is from studies of strong design; results are both clinically important and consistent with minor exceptions at most; results are free from serious doubts about generalizability, bias, or flaws in research design.  Studies with negative results have sufficiently large samples to have adequate statistical power.

II. The evidence is from studies of strong design, but some uncertainty remains because of inconsistencies or concern about generalizability, bias, research design flaws, or adequate sample size.  Alternatively, the evidence is consistent but derives from studies of weaker design.

III. The evidence is from a limited number of studies of weaker design.  Studies with strong design either have not been done or are inconclusive.  

IV. No published literature.

Peer Review Process

Among the more important activities involved in producing a credible evidence report is conducting an unbiased and broadly based review of the draft report.  External reviewers are clinicians, researchers, representatives of professional societies, and potential users of the report, including TEAG members (see Appendix D).  We asked peer reviewers to provide comments on the content, structure, and format of the evidence report and to complete a peer review checklist.  We revised the report, as appropriate, based on comments from peer reviewers.  

Figure 1.
Analytic framework
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KQ 1:

Are literacy skills related to:

a.

Use of health care services?

b.

Health outcomes?

c.

Costs of health care?

d.

Disparities in health outcomes or health care service use according to race, ethnicity, culture, or age?

KQ 2:

For individuals with low literacy skills, what are effective interventions to:

a.

Improve use of health care services?

b.

Improve health outcomes?

c.

Affect the costs of health care?

d.

Improve health outcomes and/or health care service use among different racial, ethnic, cultural, or age groups?


Table 3.
Health literacy literature searches:  Inclusion and exclusion criteria
	Category
	Criteria

	Study population
	All races, ethnicities, and cultural groups.  

Patients of all ages and caregivers whose primary language is the same as that of the health care provider and/or intervention.

	Study settings and geography
	Studies conducted in the developed world, including North America, Australia, New Zealand, and Europe.  

	Time period
	Published from 1980 to the present.

	Publication criteria
	English only.

Articles in print.  

Excluded were articles accepted for publication before appearance in the journal, articles in the so-called “gray literature,” and articles we could not obtain during the review period.

	Admissible evidence (study design and other criteria)
	Original research studies that provided sufficient detail regarding methods and results to enable use and adjustment of the data and results.

Eligible study designs included

· before-and-after studies;
· controlled trials; and

· observational studies:  prospective and retrospective cohort studies, case control studies; and cross-sectional studies.

Relevant outcomes must be able to be abstracted from data presented in the papers.  

Sample sizes must be appropriate for the study question addressed in the paper; single case reports or small case series (fewer than 10 subjects) were excluded.  

Other study exclusion criteria included studies

· of dyslexia and dementia; 

· with no original data;

· with no health outcomes;

· with an outcome limited to satisfaction or likeability of one intervention material compared to another;

· that measured outcome only by a Cloze test of comprehension (but studies that used literacy measurements that included a Cloze test were retained);

· focusing solely on the readability of materials;

· that were nonintervention studies (KQ 1) and did not measure literacy in study participants; and

· concerning the basic experimental science of reading ability (e.g., studies of brain function, including results from magnetic resonance imaging or electroencephalogram).




Table 4.
Health literacy search strategy, yield, and final count of articles
	Database and 

Search Strategy*
	Total References Identified
	Unduplicated References 
	Articles Excluded at Abstract Review Phase
	Articles Retained for Full Review
	Articles Rejected After Full Review
	Articles Included

	MEDLINE 

Key word search:

literacy, numeracy, WRAT, Wide Range achievement, rapid estimate of adult, TOFHLA, test of functional health, reading ability, reading skill
	2,065
	2,065
	1,599
	466
	399
	67

	CINAHL 

Literacy, numeracy
	932
	633
	446
	187
	183
	4

	PSYCINFO

Health literacy
	45
	20
	13
	7
	6
	1

	ERIC

Health literacy
	25
	23
	8
	14
	14
	0

	AGELINE

Health literacy
	13
	9
	4
	5
	5
	0

	Cochrane Library

Literacy
	8
	0
	0
	0
	0
	0

	PAIS

Health literacy
	49
	0
	0
	0
	0
	0

	ILRR

Health literacy
	0
	0
	0
	0
	0
	0

	NLM Current Bibliographies in Medicine-Health Literacy
	479
	177
	177
	0
	0
	0

	Harvard School of Public Health- Department of Health Literacy Studies
	241
	83
	83
	0
	0
	0

	Expert Additions
	11
	5
	0
	5
	4
	1

	Totals
	3,868
	3,015
	2,330
	684
	611
	73


*WRAT, Wide Range Achievement Test; TOFHLA, Test of Functional Health Literacy in Adults; CINAHL, Cumulative Index to Nursing and Allied Health; ERIC, Educational Resources Information Center;  PAIS, Public Affairs Information Service; ILRR, Industrial and Labor Relations Review;  NLM, National Library of Medicine.
Chapter 3.  Results

This chapter presents the results of our literature search and our findings for both key questions, which were illustrated in Figure 1 and discussed in Chapter 2.  KQ 1 asked if literacy skills are related to (a) use of health care services, (b) health outcomes, (c) costs, and (d) disparities in outcomes or utilization according to race, ethnicity, culture, or age.  KQ 2 asked, for people with low literacy skills, whether effective interventions exist to (a) improve use of services, (b) improve health outcomes, (c) affect health care costs, and (d) improve outcomes or service use among various population groups defined by race, ethnicity, cultural background, or age.  

We report our results in the two main sections of this chapter, reporting first on specific details about the yields of the literature searches and characteristics of the studies and then on the four main subquestions of interest for each key question.  Summary tables presenting selected information on each study are contained at the end of this chapter for KQ 1 (Table 5) and KQ 2 (Table 6).  Additional tables presenting findings grouped by selected outcomes appear at the end of this chapter.  Detailed evidence tables appear in Appendix C.  

Results of Literature Search

The literature search yielded 3,868 articles (3,015 unduplicated) (Table 4).  Of these, we excluded 2,330 articles after reviewing the abstracts and pulled 684 articles for complete review.  In addition to the database search, we solicited articles from Web-based bibliographies, the TEAG, and other experts in the field of health literacy; these sources provided 265 articles (within the total 3,015), of which 25 were not identified in our database searches and warranted full article review.  Across all 684 articles retained for full article review, we included in our evidence report 67 articles found in MEDLINE, 5 articles from other databases, and 1 article suggested by our TEAG or other experts, totaling 73 articles in all.  Of these, 44 address KQ 1 and 29 address KQ 2.  

Key Question 1: 
Relationship of Literacy to Various Outcomes and Disparities
Literature Search and Included Studies

We identified 44 articles describing results that address the relationship between literacy and use of health care services, health outcomes, and costs of health care, as well as results limited to specific racial, ethnic, cultural, or age groups.  Figure 2 shows the accumulation of studies by year for KQ 1 and 2.  We found that the accumulated number of studies began to increase substantially around 1995, implying an increase in research projects beginning several years earlier.  Of the total, 4 articles concern various study results from a cohort of patients enrolled in a Prudential Medicare Managed Care program. QUOTE "7,22-24" 
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 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00\0D\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt%Gazmararian, Baker, et al. 2000 #2700\01\04\00\0B\00àà\00\00\00\00\00\00(Kö\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\05\00àà\00\00\00\00\00\00(Kö\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00\04\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt$Scott, Gazmararian, et al. 2002 #520\01\04\00\05\00àà\00\00\00\00\00\00`\02÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\0B\00àà\00\00\00\00\00\00`\02÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\12\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00\01\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt$Baker, Gazmararian, et al. 2002 #180\01\04\00\05\00àà\00\00\00\00\00\00P„Ã\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\0B\00àà\00\00\00\00\00\00P„Ã\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\12\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00 
  Two articles present results based on data from a cohort of patients receiving services at Grady Hospital in Atlanta, Georgia, and Harbor-UCLA Medical Center in Los Angeles, CA. QUOTE "25,26" 
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  Study designs included cross-sectional (32), cohort (9), case-control (2), and retrospective case series (1).  

Disadvantages of a cross-sectional study design include the inability to measure incident outcomes and to assign cause and effect.  However, when cross-sectional studies measure literacy, we can often safely assume that the same level of literacy predated the health outcome.  This assumption, although obviously not true in children, may also not necessarily apply to elderly adults, in whom literacy levels may change over time.  Additionally, medical illness may affect literacy more profoundly in these groups than in nonelderly adults.  

Data analysis and presentation varied widely across the studies.  Most studies reported the unadjusted (bivariate) relationship between literacy and the health-related outcome of interest.  Twenty-eight of the 44 articles discussed the relationship between literacy and the health-related outcome after adjusting for at least one covariate.  The most common covariate included in models was age, followed by education (13 articles).  Most studies descriptively presented information on the participants’ age, ethnicity, and education levels; about half included information on participants’ income level.  Less than half of the models adjusted for race or ethnicity; even less common were adjustments for income, insurance status, and health status.  Sixteen studies included descriptive information about the participants’ insurance status, but only 4 included insurance in a multivariate analysis.

The number of participants enrolled ranged from 34 to 3,260.  In studies with relatively few participants, point estimates of the relationship between literacy and the outcome had large confidence intervals.  Because of a lack of statistical power in these circumstances, relationships between literacy and outcomes may remain unrecognized.  We present 95 percent confidence intervals when available or calculable rather than simple statements about statistical significance so the reader can observe where this may have been a concern.

Table 7 groups KQ 1 studies based on the literacy measurement tool used in the analysis and, further, the levels used to separate study participants.  We found that literacy was most often measured with the REALM (12 studies), the TOFHLA or S-TOFHLA (16 studies), or the WRAT (6 studies).  Within these groups, the literacy levels used to compare study participants varied widely among studies.  
Use of Health Care Services

KQ 1a concerned the relationship between low literacy skills and the use of health care services (Evidence Table 1).  Studies in this review focused on the association between literacy and knowledge of health care services, the risk of hospitalization, physician visits, and screening and prevention.  

Knowledge of Health Care Services.  Six studies measured the relationship between literacy levels and knowledge of the use of health care services (Table 8).�Nt\00D\04\15\00\01\00\00\00TH\14\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\06\00àà\00\00\00\00\00\00ˆ6ý\00\01\00\00\00¨\19=\00�Nt\00D\04\15\00\01\00\00\00TH\14\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "27-32" 
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  They measured knowledge or comprehension of mammography,�ûwP)øw\00ÿÿÿ\07\00\00\00(\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt Davis, Arnold, et al. 1996 #6550\01\04\00\05\00àà\00\00\00\00\00\00ˆ6ý\00\01\00\00\00¨\19=\00�Nt\00D\04\15\00\01\00\00\00TH\14\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\06\00àà\00\00\00\00\00\00ˆ6ý\00\01\00\00\00¨\19=\00�Nt\00D\04\15\00\01\00\00\00TH\14\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "27" 
27
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  With the exception of the Moon et al.�ûwP)øw\00ÿÿÿ\07\00\00\00\1A\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\1EMoon, Cheng, et al. 1998 #5060\01\04\00\04\00àà\00\00\00\00\00\00˜Õô\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\05\00àà\00\00\00\00\00\00˜Õô\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "30" 
30
 study, all these investigations demonstrated a statistically significant association between higher literacy level and knowledge of matters relating to use of these health services.  
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 compared the effects of literacy and education on the odds of being hospitalized over a 1-year period.  The odds of hospitalization were 1.69 higher (95% confidence interval [CI] 1.13, 2.53) for patients with inadequate literacy than for patients with adequate literacy on the TOFHLA, after adjusting for age, sex, race, health status, receiving financial assistance, and health insurance but not education.  No significant differences were found between patients with marginal literacy and those with adequate literacy.  Adjusted models controlling for years of education instead of literacy yielded no significant differences in risk of hospitalization.  
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  People with marginal or adequate literacy did not differ significantly in the odds of being hospitalized.

Physician Visits.  The one study examining the relationship between literacy and number of health care visits used self-reported visit data.  Baker et al.�ûwP)øw\00ÿÿÿ\07\00\00\00"\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt Baker, Parker, et al. 1997 #5990\01\04\00\05\00àà\00\00\00\00\00\00P7þ\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\06\00àà\00\00\00\00\00\00P7þ\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "25" 
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 asked 2,659 patients about their number of physician visits in the past 3 months, presence of regular source of care, and whether they had received needed medical care during the past 3 months.  After adjusting for confounders (age, health status, and economic indicators, which were proxies for income), they found no significant relationship between literacy status measured by the TOFHLA and self-reported access to physician visits.  However, these subjects had been recruited from emergency rooms and walk-in clinics and may represent only the population that has accessed the health care system in those ways.  We cannot assume that the lack of relationship between literacy and physician visits generalizes to the population as a whole, which would include those who have not needed medical care in the recent past and those seen in private physician offices.

Screening and Prevention.  Two studies dealt with the relationship between literacy levels and three measures of health promotion and disease prevention interventions (screening for sexually transmitted diseases, cancer, and immunizations). QUOTE "23,33" 
23,33
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 found a positive relationship between literacy and screening for gonorrhea.  Patients were selected from clinical and nonclinical sites in four cities around the country.  Literacy assessments were incomplete for many of the patients; thus, to control for potential selection bias, the researchers estimated a two-stage model.  Controlling for incomplete data and several patient characteristics, including insurance status and suspected infection, a reading level at or above the ninth grade was associated with a 10 percent increase in the probability of having a gonorrhea test in the past year.  

Cancer Screening.  Scott et al.�ûwP)øw\00ÿÿÿ\07\00\00\00\04\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt$Scott, Gazmararian, et al. 2002 #520\01\04\00\05\00àà\00\00\00\00\00\00`\02÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\0B\00àà\00\00\00\00\00\00`\02÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\12\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "23" 
23
 evaluated cancer screening rates by measuring the percentage of women who had never had a Pap smear or had not had a mammogram in the past 2 years.  Participants in the study were 65 years of age and older and new enrollees in a Medicare managed care health plan.  Adjusted (multivariate) analyses controlling for age, race, education, and income produced mixed results.  Compared with patients with adequate literacy, patients with inadequate literacy had greater odds of never having had a Pap smear (odds ratio [OR] 1.7; 95% CI 1.0, 3.1) and greater odds of not having had a mammogram in the past 2 years (OR 1.5; 95% CI 1.0, 2.2).  However, women who had marginal literacy (between inadequate and adequate) had even greater odds of never having had a Pap smear than women with adequate literacy (OR 2.4; 95% CI 1.2, 4.7) or inadequate literacy.  In contrast, their odds of never having had a mammogram were no different than the odds of women with adequate literacy.

Immunization.  The study of cancer screening also evaluated the relationship between literacy and adult immunization.�ûwP)øw\00ÿÿÿ\07\00\00\00\04\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt$Scott, Gazmararian, et al. 2002 #520\01\04\00\05\00àà\00\00\00\00\00\00`\02÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\0B\00àà\00\00\00\00\00\00`\02÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\12\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "23" 
23
  The authors evaluated the odds of patients having received selected preventive health services.  In an adjusted analysis controlling for age, sex, race, education, and income, patients with inadequate literacy had 1.4 (95% CI 1.1, 1.9) times the odds of not having had an influenza immunization and 1.3 (95% CI 1.1, 1.7) times the odds of not having had a pneumococcal immunization compared with patients with adequate literacy.  Those with marginal and adequate literacy did not differ significantly in these measures.   

Health Outcomes

KQ 1b concerns the relationship between low literacy and health outcomes (Evidence 
Table 1).  The articles reviewed include those concerning knowledge or comprehension as an outcome in and of itself, health behavior and adherence, and measures of disease prevalence, incidence, or morbidity.  

Knowledge or Comprehension as an Outcome.  Ten studies used knowledge either as one of several outcomes or as the only outcome (Table 9).  These studies measured knowledge about smoking,�ûwP)øw\00ÿÿÿ\07\00\00\00\0A\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt Arnold, Davis, et al. 2001 #2230\01\04\00\06\00àà\00\00\00\00\00\00xKÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\05\00àà\00\00\00\00\00\00xKÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "34" 
34
 postoperative care, QUOTE "35,36" 
35,36

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00 \00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\1CWilson & McLemore 1997 #5710\01\04\00\06\00àà\00\00\00\00\00\00\08”ù\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\03\00\00\00\00\00\00\00/\00\00\00\00\000\00\00\00\00\00\00\00ÿÿÿÿ\1F\10\00x\00\00\00\00¸põ\00\08\00àà\00\00\00\00\00\00\08”ù\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\0B\00\00\00\00\00\00ºI_€\0Eö\00\05\00\00\00\05\00\00\00\00\00\00\00´ô\12\000¬W\00ÿÿÿÿ 
 contraception,�ûwP)øw\00ÿÿÿ\07\00\00\00\16\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt&Gazmararian, Parker, et al. 1999 #4540\01\04\00\0B\00àà\00\00\00\00\00\008Öô\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\06\00àà\00\00\00\00\00\008Öô\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "37" 
37
 human immunodeficiency virus (HIV), QUOTE "38-41" 
38-41

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00\0E\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt(Kalichman SC, Rompa D, et al. 2000 #2870\01\04\00\0C\00àà\00\00\00\00\00\00(7ý\00\01\00\00\00¨\19=\00Ð"t\00\04\04"\00\01\00\00\00TH\14\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\07\00àà\00\00\00\00\00\00(7ý\00\01\00\00\00¨\19=\00Ð"t\00\04\04"\00\01\00\00\00TH\14\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00\10\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt+Kalichman SC, Benotsch E, et al. 2000 #3330\01\04\00\0C\00àà\00\00\00\00\00\008¦ï\00\01\00\00\00¨\19=\00@§t\00¦\04\0A\00\01\00\00\00TH\14\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\0A\00àà\00\00\00\00\00\008¦ï\00\01\00\00\00¨\19=\00@§t\00¦\04\0A\00\01\00\00\00TH\14\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00B\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\1DMiller, Liu, et al. 2003 #430\01\04\00\06\00àà\00\00\00\00\00\00@\09÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\03\00àà\00\00\00\00\00\00@\09÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\12\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00 
 hypertension,�ûwP)øw\00ÿÿÿ\07\00\00\00\1D\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt"Williams, Baker, et al. 1998 #5470\01\04\00\08\00àà\00\00\00\00\00\00\00\0D÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\05\00àà\00\00\00\00\00\00\00\0D÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "42" 
42
 diabetes,�ûwP)øw\00ÿÿÿ\07\00\00\00\1D\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt"Williams, Baker, et al. 1998 #5470\01\04\00\08\00àà\00\00\00\00\00\00\00\0D÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\05\00àà\00\00\00\00\00\00\00\0D÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "42" 
42
 and asthma.�ûwP)øw\00ÿÿÿ\07\00\00\00\18\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt"Williams, Baker, et al. 1998 #4890\00"\00  QUOTE "43" 
43
  In general, these studies found a positive, significant relationship between literacy level and participants’ knowledge of these health issues.  All but 3 adjusted for covariates.  The only study that did not demonstrate a statistically significant higher knowledge score with higher literacy level included a bivariate (unadjusted) analysis concerning knowledge about self-care after discharge following orthopedic surgery.�ûwP)øw\00ÿÿÿ\07\00\00\00 \00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\1CWilson & McLemore 1997 #5710\01\04\00\06\00àà\00\00\00\00\00\00\08”ù\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\03\00\00\00\00\00\00\00/\00\00\00\00\000\00\00\00\00\00\00\00ÿÿÿÿ\1F\10\00x\00\00\00\00P¡õ\00\08\00àà\00\00\00\00\00\00\08”ù\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\0B\00\00\00\00\00\00ºI_` õ\00\05\00\00\00\05\00\00\00\00\00\00\00´ô\12\000¬W\00ÿÿÿÿ  QUOTE "36" 
36
  

Health Behaviors and Adherence.  Studies concerned with literacy levels and health behaviors of various sorts centered on smoking, alcohol use, breast-feeding, asthma, problematic behaviors among children, and general ideas of adherence to health care regimens and recommendations.  

Smoking.  Three studies evaluated the relationship between literacy and smoking. QUOTE "34,44,45" 
34,44,45

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00$\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\14Hawthorne 1997 #6070\01\02\00\09\00àà\00\00\00\00\00\00@\0Aû\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\0B\00\00\00\00\00\00ºI_€\0Eö\00\03\00\00\00\05\00\00\00\00\00\00\00´ô\12\000¬W\00ÿÿÿÿ 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00\0A\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt Arnold, Davis, et al. 2001 #2230\01\04\00\06\00àà\00\00\00\00\00\00xKÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\05\00àà\00\00\00\00\00\00xKÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00 
  The objective of the largest study, by Hawthorne�ûwP)øw\00ÿÿÿ\07\00\00\00$\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\14Hawthorne 1996 #6070\01\02\00\09\00àà\00\00\00\00\00\00h\15ü\00\01\00\00\00¨\19=\00 \0Fu\00\00\05\1B\00\01\00\00\00\5C8\14\00\0B\00\00\00\00\00\00ºI_ øô\00\03\00\00\00\05\00\00\00\00\00\00\00´ô\12\000¬W\00ÿÿÿÿ  QUOTE "45" 
45
 (n = 3,019), was to identify predictors of early adolescent drug use, including smoking, among students in Australia.  The study categorized students into low, middle, or high levels of literacy (the literacy assessment instrument and category divisions were unstated) and looked at the relationship between literacy and whether a student self-reported ever using tobacco or using tobacco in the past month.  An adjusted analysis revealed a significant relationship between literacy (low literacy vs. high literacy) (OR 1.7; 95% CI 1.1, 2.7) and ever having used tobacco among boys but no significant relationship among girls.  By contrast, the relationship between literacy and using tobacco in the past month was stronger than “ever used” and significant among both boys and girls.

Fredrickson et al.�ûwP)øw\00ÿÿÿ\07\00\00\00)\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt*Fredrickson, Washington, et al. 1995 #7170\01\04\00\0B\00àà\00\00\00\00\00\00P7þ\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\0A\00àà\00\00\00\00\00\00P7þ\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "44" 
44
 selected adults waiting for child-related services in private and public clinics in Wichita, Kansas.  They reported a significant (P < 0.05) unadjusted association between low reading ability (measure unspecified) and smoking, but they did not specify the magnitude of the association or adjust for confounders.  Arnold et al.�ûwP)øw\00ÿÿÿ\07\00\00\00\0A\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt Arnold, Davis, et al. 2001 #2230\01\04\00\06\00àà\00\00\00\00\00\00xKÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\05\00àà\00\00\00\00\00\00xKÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "34" 
34
 also evaluated the relationship between literacy and smoking practices among 600 pregnant women.  They found no difference in the unadjusted rates of smoking according to literacy status.

Alcohol use in Adolescence.  Hawthorne�ûwP)øw\00ÿÿÿ\07\00\00\00$\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\14Hawthorne 1996 #6070\01\02\00\09\00àà\00\00\00\00\00\00h\15ü\00\01\00\00\00¨\19=\00 \0Fu\00\00\05\1B\00\01\00\00\00\5C8\14\00\0B\00\00\00\00\00\00ºI_Èçô\00\03\00\00\00\05\00\00\00\00\00\00\00´ô\12\000¬W\00ÿÿÿÿ  QUOTE "45" 
45
 evaluated the relationship between literacy level in adolescents and alcohol use.  Although the odds of ever having used alcohol were not different according to literacy status, the odds of having misused alcohol were higher among boys with lower literacy levels than among boys with higher literacy levels (OR 2.6; 95% CI 1.4, 4.8).  No significant relationship emerged for girls by literacy level (OR 2.1; 95% CI 0.8, 5.5).

Breast-feeding.  Two unadjusted cross-sectional studies evaluated the relationship between literacy and breast-feeding,�Úö\00\01\00\00\00\01\00\00\00\00\00\00\00\07\00\00\00\0B\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt'Kaufman H, Skipper B, et al. 2001 #2270\01\04\00\09\00àà\00\00\00\00\00\008¡ï\00\01\00\00\00¨\19=\00@§t\00¦\04\0A\00\01\00\00\00TH\14\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\09\00àà\00\00\00\00\00\008¡ï\00\01\00\00\00¨\19=\00@§t\00¦\04\0A\00\01\00\00\00TH\14\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "44,46" 
44,46

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00)\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt*Fredrickson, Washington, et al. 1995 #7170\01\04\00\0B\00àà\00\00\00\00\00\00P7þ\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\0A\00àà\00\00\00\00\00\00P7þ\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00 
 and both found a positive significant relationship.  Kaufman et al.�ûwP)øw\00ÿÿÿ\07\00\00\00\0B\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt'Kaufman H, Skipper B, et al. 2001 #2270\01\04\00\09\00àà\00\00\00\00\00\008¡ï\00\01\00\00\00¨\19=\00@§t\00¦\04\0A\00\01\00\00\00TH\14\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\09\00àà\00\00\00\00\00\008¡ï\00\01\00\00\00¨\19=\00@§t\00¦\04\0A\00\01\00\00\00TH\14\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "46" 
46
 studied 61 new mothers in Albuquerque, New Mexico, and reported that those with literacy levels at or above ninth grade were more likely to breast-feed for at least 2 months than mothers with literacy at the seventh or eighth grade level (54% vs. 23%, P = 0.018).  Fredrickson et al.�ûwP)øw\00ÿÿÿ\07\00\00\00)\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt*Fredrickson, Washington, et al. 1995 #7170\01\04\00\0B\00àà\00\00\00\00\00\00P7þ\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\0A\00àà\00\00\00\00\00\00P7þ\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "44" 
44
 conducted a much larger study (646 mothers) and found a significant association (P < 0.05) between low reading ability (not specified) and never breast-feeding.  

Asthma.  Williams et al.�ûwP)øw\00ÿÿÿ\07\00\00\00\18\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt"Williams, Baker, et al. 1998 #4890\00"\00  QUOTE "43" 
43
 studied the relationship between literacy and correct metered dose inhaler (MDI) technique in a cross-sectional study of 469 patients.  Patients with higher literacy had better MDI technique based on measuring the number of steps performed correctly after adjusting for education and whether the patient had a regular source of care (difference in number of correct steps out of six steps = 1.3 steps; 95% CI 0.9, 1.7).
Problem Behavior in Children.  One cross-sectional study of 386 adolescents from low-income neighborhoods evaluated the relationship between literacy and behavior;�ûwP)øw\00ÿÿÿ\07\00\00\00\15\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\1EDavis, Byrd, et al. 1999 #4130\01\04\00\05\00àà\00\00\00\00\00\00 }Ã\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\04\00àà\00\00\00\00\00\00 }Ã\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "47" 
47
 another cohort study of 779 children born in one hospital in New Zealand evaluated the relationship between reading ability and “problem behaviors” in younger children.�ûwP)øw\00ÿÿÿ\07\00\00\00<\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt"Stanton, Feehan, et al. 1990 #3890\01\04\00\07\00àà\00\00\00\00\00\00à\09÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\06\00àà\00\00\00\00\00\00à\09÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "48" 
48
  After controlling for age, race, and sex, youth who were more than two grades behind expected reading level based on the Slosson Oral Reading Test were more likely than others to carry a weapon including a gun, take a weapon to school, miss school because it was unsafe, and be in a physical fight that required medical treatment.�ûwP)øw\00ÿÿÿ\07\00\00\00\15\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\1EDavis, Byrd, et al. 1999 #4130\01\04\00\05\00àà\00\00\00\00\00\00 }Ã\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\04\00àà\00\00\00\00\00\00 }Ã\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "47" 
47
  Stanton et al.�ûwP)øw\00ÿÿÿ\07\00\00\00<\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt"Stanton, Feehan, et al. 1990 #3890\01\04\00\07\00àà\00\00\00\00\00\00à\09÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\06\00àà\00\00\00\00\00\00à\09÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "48" 
48
 found that reading ability was an independent predictor of teacher-reported problem behavior, even after adjustment for early problem behavior and family adversity.  They also demonstrated that reading ability was lower at higher levels of family adversity.

Adherence.  Four studies evaluated the relationship between literacy and adherence; QUOTE "49-52" 
49-52

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00I\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\1BGolin, Liu, et al. 2002 #10\00\1B\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00\0F\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\1CLi, Brown, et al. 2000 #3270\01\04\00\02\00àà\00\00\00\00\00\00@\04÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\05\00àà\00\00\00\00\00\00@\04÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00%\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt"Frack, Woodruff, et al. 1997 #6160\01\04\00\05\00àà\00\00\00\00\00\00P7þ\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\08\00àà\00\00\00\00\00\00P7þ\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00 
 three found no significant relationship.  Two studies measured adherence among patients taking antiretrovirals for HIV infection using quite different study designs.  Golin et al.�ûwP)øw\00ÿÿÿ\07\00\00\00I\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\1BGolin, Liu, et al. 2002 #10\00\1B\00  QUOTE "50" 
50
 measured adherence over 48 weeks using electronic bottle caps, pill counts, and self-reports among 117 patients in a university HIV clinic using a prospective cohort design.  In an unadjusted analysis, they did not find a relationship between literacy and adherence (r = -0.01, P = 0.88).  By contrast, Kalichman et al.�ûwP)øw\00ÿÿÿ\07\00\00\00G\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt/Kalichman SC, Ramachandran B, et al. 1999 #4270\01\04\00\0C\00àà\00\00\00\00\00\00X™ï\00\01\00\00\00¨\19=\00Ð"t\00\04\04"\00\01\00\00\00TH\14\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\0E\00àà\00\00\00\00\00\00X™ï\00\01\00\00\00¨\19=\00Ð"t\00\04\04"\00\01\00\00\00TH\14\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "49" 
49
 studied 184 patients in an HIV clinic using a cross-sectional study design.  After adjusting for race, income, social support, and education, they found that lower literacy was associated with a greater odds of poor adherence (OR 3.9; 95% CI 1.1, 13.4), defined as recall of missing any dose during the previous 48 hours.  The more rigorous prospective longitudinal design used by Golin et al. included objective quantification of adherence, while the cross-sectional study by Kalichman et al. relied on patient recall of adherence.  

Li et al.�ûwP)øw\00ÿÿÿ\07\00\00\00\0F\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\1CLi, Brown, et al. 2000 #3270\01\04\00\02\00àà\00\00\00\00\00\00@\04÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\05\00àà\00\00\00\00\00\00@\04÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "51" 
51
 evaluated adherence to breast conservation therapy among a small sample of 55 low-income women with early-stage breast cancer.  In an unadjusted analysis, literacy did not significantly predict adherence to radiation, chemotherapy, or clinical appointments; overall, only 36 percent of patients had full adherence.  

Frack et al.�ûwP)øw\00ÿÿÿ\07\00\00\00%\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt"Frack, Woodruff, et al. 1997 #6160\01\04\00\05\00àà\00\00\00\00\00\00P7þ\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\08\00àà\00\00\00\00\00\00P7þ\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "52" 
52
 evaluated several factors associated with compliance with research protocols among Latino participants in a clinical trial.  Spanish literacy was measured using the Cloze procedure.  (Every fifth to seventh word was deleted from a text, and the subject was asked to fill in the missing words.  A literacy score was then assigned based on the percentage correct).  The patients who followed up as directed had a higher average literacy score than those who never followed up (P < 0.05 for the unadjusted difference).  

Biochemical and Biometric Health Outcomes.  Eight studies targeted questions about the relationship between literacy and health outcomes measured with clinical laboratory tests for diabetes, hypertension, and HIV infection.
Diabetes.  Three studies assessed the relationship between literacy and diabetes outcomes. QUOTE "42,53,54" 
42,53,54

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00\03\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt'Schillinger, Grumbach, et al. 2002 #360\01\04\00\0B\00àà\00\00\00\00\00\00èNÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\08\00àà\00\00\00\00\00\00èNÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\12\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00\1D\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt"Williams, Baker, et al. 1998 #5470\01\04\00\08\00àà\00\00\00\00\00\00\00\0D÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\05\00àà\00\00\00\00\00\00\00\0D÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00 
  Ross and colleagues�ûwP)øw\00ÿÿÿ\07\00\00\004\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\1DRoss, Frier, et al. 2001 #430\01\04\00\04\00àà\00\00\00\00\00\00 \08÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\05\00àà\00\00\00\00\00\00 \08÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\12\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "53" 
53
 evaluated glycemic control, measured by glycosylated hemoglobin (HbA1c), in children with type 1 diabetes mellitus and its relationship to the child’s and the parent’s literacy using a cross-sectional design.  They found no significant unadjusted correlation between WRAT scores for children aged 5 to 17 and glycemic control (r = 0.1).  However, the parent’s score on the National Adult Reading Test (NART) was correlated with the child’s glycemic control (r = 0.28; P = 0.01) and, in a model adjusted for age and sex of the child, duration of diabetes, daily insulin dose, child literacy score, and social class, the NART score continued to be a significant predictor.

Both Williams et al.�ûwP)øw\00ÿÿÿ\07\00\00\00\1D\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt"Williams, Baker, et al. 1998 #5470\01\04\00\08\00àà\00\00\00\00\00\00\00\0D÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\05\00àà\00\00\00\00\00\00\00\0D÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "42" 
42
 and Schillinger et al.�ûwP)øw\00ÿÿÿ\07\00\00\00\03\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt'Schillinger, Grumbach, et al. 2002 #360\01\04\00\0B\00àà\00\00\00\00\00\00èNÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\08\00àà\00\00\00\00\00\00èNÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\12\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "54" 
54
 evaluated the relationship between patient literacy and HbA1c in adults with type 2 diabetes mellitus using a cross-sectional study design.  The Williams et al. study was designed primarily to look at diabetes-related knowledge.  HbA1c values were available for only 55 patients (48% of the sample).  Average HbA1c levels were higher (representing worse glycemic control) among those with inadequate literacy than among those with adequate literacy on the TOFHLA, but the unadjusted difference was not statistically significant (8.3% vs. 7.5%, P = 0.16).  

The main aim of the Schillinger et al.�ûwP)øw\00ÿÿÿ\07\00\00\00\03\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt'Schillinger, Grumbach, et al. 2002 #360\01\04\00\0B\00àà\00\00\00\00\00\00èNÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\08\00àà\00\00\00\00\00\00èNÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\12\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "54" 
54
 study was to measure the relationship between literacy and glycemic control among 408 patients from a public hospital internal medicine or family practice clinic.  Patients with lower literacy appeared to have worse glycemic control.  Among patients with inadequate literacy on the S-TOFHLA (n = 156), 20 percent had “tight” glycemic control (HbA1c < 7.2), compared with 33 percent of those with adequate literacy (n = 198) (adjusted OR 0.57; P = 0.05).  After controlling for age, race/ethnicity, sex, education, language, insurance, depressive symptoms, social support, receipt of diabetes education, treatment regimen, and years with diabetes, the HbA1c level was found to be inversely related to the S-TOFHLA score (the HbA1c increased by 2 percent for every 1 point decrease in the S-TOFHLA score).  

Schillinger et al.�ûwP)øw\00ÿÿÿ\07\00\00\00\03\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt'Schillinger, Grumbach, et al. 2002 #360\01\04\00\0B\00àà\00\00\00\00\00\00èNÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\08\00àà\00\00\00\00\00\00èNÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\12\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "54" 
54
 also evaluated the relationship between literacy and self-reported diabetes complications.  In adjusted models, patients with inadequate literacy were more likely than those with adequate literacy to report retinopathy (OR 2.33; 95% CI 1.2, 4.6) and cerebrovascular disease (OR 2.71; 95% CI 1.1, 7.0).  Lower extremity amputation (OR 2.48; 95% CI 0.74, 8.3), nephropathy (OR 1.71; 95% CI 0.75, 3.9), and ischemic heart disease (OR 1.73; 95% CI 0.83, 3.6), were more common among patients with inadequate literacy, but differences were not statistically significant.  This may be related to the sample size and the rarity of these events.  

Hypertension.  Two studies QUOTE "42,55" 
42,55
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 evaluated the relationship between literacy and hypertension, but neither identified an independent relationship between literacy and presence or control of hypertension.  Williams et al.�ûwP)øw\00ÿÿÿ\07\00\00\00\1D\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt"Williams, Baker, et al. 1998 #5470\01\04\00\08\00àà\00\00\00\00\00\00\00\0D÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\05\00àà\00\00\00\00\00\00\00\0D÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "42" 
42
 performed a cross-sectional study in two public hospitals among patients diagnosed with hypertension.  In a bivariate comparison, they found that patients with inadequate literacy, measured by the TOFHLA, had higher systolic blood pressures than those with adequate literacy (155 mm Hg vs. 147 mm Hg, P = 0.04, n = 408).  However, after adjusting for age, the difference was no longer significant.
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 performed a case-control study to compare literacy of patients with a diagnosis of hypertension to age-, race-, and sex-matched controls without hypertension (n = 180).  They did not find a statistically significant difference in reading ability between patients with or without hypertension (Schonell Graded Word Reading Test: cases 78.4, controls 81.3).

HIV Infection.  The relationship between literacy and control of HIV infection has been reported in three cross-sectional studies. QUOTE "38,40,56" 
38,40,56
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  All studies were conducted by the same research group and enrolled patients from an HIV-positive population in Atlanta, Georgia.  Each study was conducted independently, but about 60 percent of the patients participated in all three studies (S. Kalichman, personal communication, May 2003).  Each study measured literacy using a modified TOFHLA and dichotomized literacy into high and low levels (an approach that differs from the recommended cut-offs of inadequate, marginal, and adequate literacy).  In these studies, the cut-off between lower and higher literacy was set at getting 85 percent correct on the reading comprehension section of the TOFHLA, which is well into the adequate literacy level using the standard TOFHLA categories; hence, some patients categorized as low literacy in these studies would be categorized as adequate on the conventional TOFHLA.  None of these studies adjusted for potential confounders in their analyses; as a whole, they found mixed results.  
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  Given these conflicting results, drawing definite conclusions regarding HIV infection markers and reading comprehension is difficult.  
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 but had more distrust of providers and were less likely to believe that treatment helps.�ûwP)øw\00ÿÿÿ\07\00\00\00\0C\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt!Kalichman SC & Rompa D 2000 #2670\01\04\00\0C\00àà\00\00\00\00\00\00(7ý\00\01\00\00\00¨\19=\00Ð"t\00\04\04"\00\01\00\00\00TH\14\00\03\00\00\00\00\00\00\00/\00\00\00\00\000\00\00\00\00\00\00\00ÿÿÿÿ\1F\10\00x\00\00\00\00¸põ\00\07\00àà\00\00\00\00\00\00(7ý\00\01\00\00\00¨\19=\00Ð"t\00\04\04"\00\01\00\00\00TH\14\00\0B\00\00\00\00\00\00ºI_¸põ\00\05\00\00\00\05\00\00\00\00\00\00\00´ô\12\000¬W\00ÿÿÿÿ  QUOTE "38" 
38
  

Measures of Disease Prevalence, Incidence, or Morbidity.  Several studies examined the association between literacy and a variety of disease-specific measures relating to depression, asthma, cancer, and migraine.
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).  
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 assessed depression using the well-validated Geriatric Depression Scale (GDS).  The authors approached 6,734 patients; 3,171 participated, in a response rate of about 47 percent.  This study found an unadjusted OR of being depressed of 2.7 (95% CI 2.2, 3.4) for those people with inadequate literacy compared to those with adequate literacy assessed by the S-TOFHLA.  However, after adjusting for demographic, social support, health behavior, and health status factors, the adjusted OR of 1.2 (95% CI 0.9, 1.7) was no longer statistically significant.  Although the authors concluded that a significant relationship between literacy and depression could not be observed, the limited response rate may have introduced bias.  For example, if people with low literacy who are depressed were more likely to refuse to participate in the study, then differences between the groups would be harder to detect.  
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 evaluated depression scores among subjects recruited for participation in a cardiovascular dietary education program and, as a part of the work, also evaluated a screening instrument to assess literacy.  They measured depression (Beck Depression Inventory Short Form) and literacy (Cardiovascular Dietary Education System [CARDES] scale, a tool developed during this study) in 339 patients.  Lower scores on the literacy assessment were statistically significantly associated with higher scores on the depression assessment after adjusting for age, suggesting a greater propensity for depression among those with lower literacy (P = 0.0001).  
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 evaluated depression and literacy among mothers and the relationship between maternal literacy and their children’s depression and antisocial behavior.  Risk of depression was higher among mothers who had lower literacy skills in an unadjusted analysis (estimated relative risk [RR] 1.60; 95% CI 1.21, 2.12).  No relationship was detected between maternal literacy and depression or antisocial behavior among their children (P > 0.10).
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 compared scores on the Center for Epidemiologic Studies Depression (CES-D) scale with scores on the TOFHLA in a group of patients infected with HIV.  The total scores on the depression scales did not differ by literacy status.  They found that scores on some CES-D questions or subscales were higher (representing more depression) for participants with lower literacy.  
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 administered the Hospital Anxiety and Depression (HAD) scale to 123 consecutive patients with rheumatoid arthritis: literacy was assessed by the REALM.  The percentage of patients with a score of 15 or above on the HAD scale (meaning more anxiety and depression) was greater among those who read below the ninth grade level than among those who read at or above the ninth grade level (61% vs. 44%, P = 0.011), but they did not adjust for confounders.  

Of these five studies, four found statistically significant associations between lower literacy and higher rates of depression.  However, the largest study failed to show this relationship.  The discrepancy in results among these studies may be related to study design and analysis.  For instance, because each study used different literacy assessments, the cut-off between high and low literacy was different between studies.  Additionally, the populations were quite different.  The Gazmararian et al.�ûwP)øw\00ÿÿÿ\07\00\00\00\0D\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt%Gazmararian, Baker, et al. 2000 #2700\01\04\00\0B\00àà\00\00\00\00\00\00(Kö\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\05\00àà\00\00\00\00\00\00(Kö\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "22" 
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 enrolled mothers receiving Aid for Families with Dependent Children (AFDC).  Because of the substantial differences in patient populations, reaching any general conclusions about this relationship is problematic.  
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 found significant relationships for most of their depression-related outcome measures.
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  This study measured reading ability using the WRAT and the Derogatis Affects Balance Scale to measure changes in affect after patients had given informed consent.  The researchers found “no significant relationship between the patterns of affects changes and WRAT scores.”�ûwP)øw\00ÿÿÿ\07\00\00\005\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt#Fisch, Unverzagt, et al. 1998 #1570\01\04\00\05\00àà\00\00\00\00\00\00HDö\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\09\00àà\00\00\00\00\00\00HDö\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "59" 
59
(p 74)
Arthritis and Functional Status.  One cross-sectional study of 123 consecutive patients with rheumatoid arthritis evaluated functional status and literacy.�ûwP)øw\00ÿÿÿ\07\00\00\00\02\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt!Gordon, Hampson, et al. 2002 #280\01\04\00\06\00àà\00\00\00\00\00\00¨Ôô\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\07\00àà\00\00\00\00\00\00¨Ôô\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\12\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "58" 
58
  Functional status was measured using the Health Activities Questionnaire (HAQ).  In a bivariate relationship, HAQ scores did not differ according to literacy dichotomized at the ninth grade level on the REALM.

Migraine.  One case-control study evaluated the relationship between literacy (measured by the WRAT) among 32 children with migraine headaches and 32 control children without migraine headaches, all between 8 and 17 years of age.�ûwP)øw\00ÿÿÿ\07\00\00\00=\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt'Andrasik F, Kabela E, et al. 1988 #4510\01\04\00\0A\00àà\00\00\00\00\00\00ˆ1ý\00\01\00\00\00¨\19=\00\18Ùs\00º\04\05\00\01\00\00\00TH\14\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\08\00àà\00\00\00\00\00\00ˆ1ý\00\01\00\00\00¨\19=\00\18Ùs\00º\04\05\00\01\00\00\00TH\14\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "60" 
60
  In unadjusted analyses, the authors did not find a significant difference in literacy scores between the two groups.  

Prostate Cancer.  One cross-sectional study evaluated the relationship between literacy and stage of presentation of prostate cancer.�ûwP)øw\00ÿÿÿ\07\00\00\00\19\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt$Bennett, Ferreira, et al. 1998 #4940\01\04\00\07\00àà\00\00\00\00\00\00HDö\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\08\00àà\00\00\00\00\00\00HDö\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "61" 
61
  Bennett et al. dichotomized literacy at the sixth grade level using the REALM and found, in an unadjusted analysis, that men with lower literacy (n = 66) were more likely to present with late-stage prostate cancer than those with higher literacy (n = 146) (55% vs. 38%, P = 0.022).  After adjusting for race, age, and location of care, the investigators found that the relationship between literacy and stage of presentation was smaller and no longer statistically significant (OR 1.6; 95% CI 0.8, 3.4).  
Global Health Status Measures.  Four cross-sectional studies evaluated the relationship between literacy and a global health status measure (Table 11). QUOTE "7,25,62,63" 
7,25,62,63

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00"\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt Baker, Parker, et al. 1997 #5990\01\04\00\05\00àà\00\00\00\00\00\00P7þ\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\06\00àà\00\00\00\00\00\00P7þ\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00+\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt(Sullivan LM, Dukes KA, et al. 1995 #7570\01\04\00\0B\00àà\00\00\00\00\00\00øŸï\00\01\00\00\00¨\19=\00Ð"t\00\04\04"\00\01\00\00\00TH\14\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\08\00àà\00\00\00\00\00\00øŸï\00\01\00\00\00¨\19=\00Ð"t\00\04\04"\00\01\00\00\00TH\14\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00@\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt&Gazmararian, Baker, et al. 1999 #17170\01\04\00\0B\00àà\00\00\00\00\00\00(Kö\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\05\00àà\00\00\00\00\00\00(Kö\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\14\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00 
  Three teams found an association between lower literacy and worse health status.  Weiss et al.�ûwP)øw\00ÿÿÿ\07\00\00\000\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\1EWeiss, Hart, et al. 1992 #9050\01\04\00\05\00àà\00\00\00\00\00\00°\11÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\04\00àà\00\00\00\00\00\00°\11÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "62" 
62
 assessed global health status using the Sickness Impact Profile (SIP) in a group of relatively young participants (mean age 29 years).  Literacy was dichotomized at the fourth grade reading level on the Test of Adult Basic Education (TABE) and Mott Basic Language Skills Program.  After adjusting for age, sex, ethnicity, marital status, insurance status, occupation, and income, the investigators determined that people with lower literacy scored worse than those with higher literacy on the overall SIP (10.4% vs. 6.0%, P = 0.02) and on both the physical and psychosocial subcomponents of the SIP.  Baker et al.�ûwP)øw\00ÿÿÿ\07\00\00\00"\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt Baker, Parker, et al. 1997 #5990\01\04\00\05\00àà\00\00\00\00\00\00P7þ\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\06\00àà\00\00\00\00\00\00P7þ\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "25" 
25
 asked 2,659 patients at two public hospitals to report their overall health status.  Both English- and Spanish-speaking patients participated; literacy was assessed in the preferred language.  After controlling for age, sex, race, and socioeconomic indicators, they found that patients with inadequate literacy had about twice the odds of reporting poor health as patients with adequate literacy.  Finally, Gazmararian et al.�ûwP)øw\00ÿÿÿ\07\00\00\00@\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt&Gazmararian, Baker, et al. 1999 #17170\01\04\00\0B\00àà\00\00\00\00\00\00(Kö\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\05\00àà\00\00\00\00\00\00(Kö\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\14\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "7" 
7
 asked 3,260 patients who were 65 years of age and older and enrolled in a Medicare managed care health plan to report their overall health status.  In their bivariate comparison, patients with inadequate literacy were significantly more likely to self-report fair or poor health than patients with adequate literacy (43% vs. 20%, P < 0.001). 
By contrast, Sullivan et al.�ûwP)øw\00ÿÿÿ\07\00\00\00+\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt(Sullivan LM, Dukes KA, et al. 1995 #7570\01\04\00\0B\00àà\00\00\00\00\00\00øŸï\00\01\00\00\00¨\19=\00Ð"t\00\04\04"\00\01\00\00\00TH\14\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\08\00àà\00\00\00\00\00\00øŸï\00\01\00\00\00¨\19=\00Ð"t\00\04\04"\00\01\00\00\00TH\14\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "63" 
63
 measured general health status among patients with type 2 diabetes using the Medical Outcomes Study Short Form 36 (SF-36).  Literacy was assessed using the Questionnaire Literacy Screen (QLS), which was being developed at the time of the study.  In an unadjusted analysis, they found no difference in scores on the SF-36 according to whether the subject “passed” or “failed” the QLS.  

Costs of Health Care

To answer KQ 1c, we searched for studies examining the relationship between low literacy and the costs of health care.  The one study we found that examined this relationship contacted Medicaid patients by telephone or letter and enrolled 402 (75% participation rate).�ûwP)øw\00ÿÿÿ\07\00\00\00-\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt#Weiss, Blanchard, et al. 1994 #7990\01\04\00\05\00àà\00\00\00\00\00\00øŸï\00\01\00\00\00¨\19=\00Ð"t\00\04\04"\00\01\00\00\00TH\14\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\09\00àà\00\00\00\00\00\00øŸï\00\01\00\00\00¨\19=\00Ð"t\00\04\04"\00\01\00\00\00TH\14\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "64" 
64
  Most patients in this study enrolled in Medicaid because of pregnancy rather than medical need or medical indigence (MNMI) (B. Weiss, personal communication, September 2003).  The researchers measured literacy using the Instrument for the Diagnosis of Reading (IDL) and gathered charges from Medicaid records.  They found no relationship between literacy and Medicaid charges (r2 = 0.0016, P = 0.43).  Weiss et al.�ûwP)øw\00ÿÿÿ\07\00\00\00-\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt#Weiss, Blanchard, et al. 1994 #7990\01\04\00\05\00àà\00\00\00\00\00\00øŸï\00\01\00\00\00¨\19=\00Ð"t\00\04\04"\00\01\00\00\00TH\14\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\09\00àà\00\00\00\00\00\00øŸï\00\01\00\00\00¨\19=\00Ð"t\00\04\04"\00\01\00\00\00TH\14\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "64" 
64
 also evaluated several components of charges, such as inpatient care, outpatient care, and emergency care, but did not identify any relationship between literacy and component charges.  

A subsequent unpublished statistical analysis including only nonpregnant patients (n = 74) found that the 18 patients with a reading level at or below third grade had higher mean Medicaid charges than the 56 who read above the third grade level ($10,688 vs. $2,891; P = 0.025) (B. Weiss, personal communication, September 2003).  Because the reanalysis is preliminary and exploratory, further research is needed to support this finding.  

Disparities in Health Outcomes or Health Care Service Use 

KQ 1d concerns the relationship between low literacy skills and health outcomes or health care service use by race, ethnicity, culture, or age.  Only one study directly examined the role of literacy as a mediator of disparities in health outcomes or health care service use.  In a cross-sectional study of men with prostate cancer, Bennett et al.�ûwP)øw\00ÿÿÿ\07\00\00\00\19\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt$Bennett, Ferreira, et al. 1998 #4940\01\04\00\07\00àà\00\00\00\00\00\00HDö\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\08\00àà\00\00\00\00\00\00HDö\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "61" 
61
 evaluated the proportion who presented with late-stage prostate cancer according to literacy level and race.  In a bivariate analysis, black patients were significantly more likely than white patients to present with late-stage cancer (unadjusted 49.5% vs. 35.9%, P = 0.045 [calculated OR 1.74]).  After adjusting for literacy, age, and location of care, the odds ratio was smaller and no longer statistically significant (OR 1.4; 95% CI 0.7, 2.7).  The authors suggest that literacy may be mediating some of the racial difference in stage of presentation for prostate cancer.  

While not examining differences between groups, 10 studies were primarily focused on particular race/ethnicity groups or seniors:  in 2 studies, 90 percent or more of participants were white; QUOTE "58,59" 
58,59

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\005\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt#Fisch, Unverzagt, et al. 1998 #1570\01\04\00\05\00àà\00\00\00\00\00\00HDö\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\09\00àà\00\00\00\00\00\00HDö\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00 
 in 3 studies, 90 percent or more of participants were black;�Nt\00\04\04\1D\00\01\00\00\00TH\14\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\09\00àà\00\00\00\00\00\00øŸï\00\01\00\00\00¨\19=\00�Nt\00\04\04\1D\00\01\00\00\00TH\14\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "26,32,57" 
26,32,57

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00#\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt)TenHave TR, Van Horn B, et al. 1997 #6010\01\04\00\0A\00àà\00\00\00\00\00\00øŸï\00\01\00\00\00¨\19=\00Ð"t\00\04\04"\00\01\00\00\00TH\14\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\0A\00àà\00\00\00\00\00\00øŸï\00\01\00\00\00¨\19=\00Ð"t\00\04\04"\00\01\00\00\00TH\14\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00\08\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\1FZaslow, Hair, et al. 2001 #1820\01\04\00\06\00àà\00\00\00\00\00\00pøÇ\01\01\00\00\00¨\19=\00ˆ\5Cv\00\0A\03}\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\04\00àà\00\00\00\00\00\00pøÇ\01\01\00\00\00¨\19=\00ˆ\5Cv\00\0A\03}\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00 
 in 1 study, all participants were Hispanic;�ûwP)øw\00ÿÿÿ\07\00\00\00%\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt"Frack, Woodruff, et al. 1997 #6160\01\04\00\05\00àà\00\00\00\00\00\00P7þ\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\08\00àà\00\00\00\00\00\00P7þ\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "52" 
52
 and in 4 studies, all participants were 60 years of age and 
older. QUOTE "7,22-24" 
7,22-24
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Summary

Based on the published data identified by our systematic review, literacy level has been found to be related to knowledge and comprehension, hospitalization, global measures of health, and some chronic diseases.  In many cases, however, the evidence is mixed and depends on the analytic methods used by the original investigators.  For example, although literacy may be related to health outcomes in bivariate associations, when covariates such as education or socioeconomic status are controlled for, the relationship often becomes less strong and statistically nonsignificant.  Furthermore, most of the data came from cross-sectional studies that were unable to measure changes in incident outcomes over time.    

Key Question 2: 
Interventions for People With Low Literacy

Literature Search and Included Studies

Number and Type of Studies.  We identified 29 articles describing interventions to mitigate the effects of low literacy on health outcomes.  Table 6 summarizes these studies, which are reported in greater detail in Evidence Table 2.  Most intervention studies were published within the past 10 years, reflecting the relative novelty of this line of research.  
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 (United Kingdom) were not.  Most studies were conducted in single sessions.  Interventions to improve dietary behavior and a small group of other studies QUOTE "66-71" 
66-71
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 followed participants longitudinally to assess changes in outcomes after an intervention.  

As shown in Table 12, 19 of 29 intervention studies measured the literacy of each participant.  Of these, 10 used the REALM, 4 used the WRAT, and 5 used a variety of other instruments; no intervention study used the TOFHLA.  The criteria used to define literacy level categories varied across studies.  The remaining 10 studies did not measure literacy directly but, rather, were conducted among populations known from previous assessments to have a large proportion of people with poor literacy skills.  In addition to literacy, most studies reported participants’ mean age, ethnicity, and mean education levels.  Information on participants’ income level and health insurance status was available for fewer studies.

Types of Interventions.  The included studies tested a wide range of interventions for improving health outcomes in patients with poor literacy.  Most interventions attempted to make health information more available to patients with limited literacy.  Interventions designed to improve information delivery were often compared against standard information delivery or materials known to be more difficult to read.  Some studies compared standard written information against specially designed pictographs, booklets, videotapes, or CD-ROMs designed for low-literacy audiences; others compared written information of different readability levels.  
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 used a multiple group design to test different combinations of a multimodal intervention.  Most interventions were delivered at one session, although several studies, particularly those directed to dietary change, used multiple sessions.

Overall, these studies often had important limitations in design.  They included (1) common use of uncontrolled before-and-after design; (2) failure to measure literacy or analyze results by literacy level; (3) failure to account for multiple comparisons in the analysis; and (4) inability to isolate the impact of overcoming literacy barriers compared with other co-interventions.

Types of Outcomes.  Included studies measured the following outcomes of interest:  knowledge and comprehension, health behaviors (e.g., smoking rates, dietary patterns, self-care), biochemical or other intermediate markers (e.g., cholesterol levels, weight, HbA1c, blood pressure), use of health services (pneumococcal vaccination rates, mammography rates), and disease-related functional status.  Knowledge outcomes were most commonly used.  Few studies directly measured health outcomes that participants could feel and report on directly, such as depression or measures of functional status.

Most included studies only compared outcomes from the intervention and the control groups, or evaluated a change in outcome if the study was a before-and-after design. QUOTE "65,67-88" 
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  However, five studies stratified the analysis to examine the effect of the intervention according to literacy status. QUOTE "89-93" 
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  This type of analysis is necessary to directly measure how the intervention performs for individuals with differing literacy levels.

Use of Health Care Services

KQ 2a concerns the impact of interventions to improve the use of health care services among individuals with low literacy skills.  The only article in this category concerned preventive services.  In a nonrandomized controlled trial, Davis and colleagues�ûwP)øw\00ÿÿÿ\07\00\00\00\1B\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt Davis, Berkel, et al. 1998 #5280\01\04\00\05\00àà\00\00\00\00\00\00ÈFÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\06\00àà\00\00\00\00\00\00ÈFÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "73" 
73
 found that an intervention consisting of a 12-minute video, coaching tool, verbal recommendation, and brochure significantly improved mammography utilization at 6 months (but not 24 months), compared with the verbal recommendation and brochure alone.

Health Outcomes
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 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00/\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt"Meade, McKinney, et al. 1994 #8140\01\04\00\05\00àà\00\00\00\00\00\00\18GÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\08\00àà\00\00\00\00\00\00\18GÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00\06\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\13Wydra EW 2001 #1000\01\02\00\08\00àà\00\00\00\00\00\00ø9ý\00\01\00\00\00¨\19=\00Ð"t\00\04\04"\00\01\00\00\00TH\14\00\0B\00\00\00\00\00\00ºI_@Âù\00\03\00\00\00\05\00\00\00\00\00\00\00´ô\12\000¬W\00ÿÿÿÿ 

In a controlled trial among patients at a sleep apnea clinic, Murphy and colleagues89 used an 11-item questionnaire to compare the effect of a videotape educational tool against the effect of a brochure written at a readability level similar to the videotape’s script.  Participants with low literacy displayed higher knowledge with the video than with the brochure for 2 of the 11 questions (one about the types of sleep apnea, the other about treatment options for obstructive sleep apnea); for patients with higher literacy, the only percentage that was significantly higher among those who saw the video than among those who read the brochure was for those who correctly answered a question about the cause of sleep apnea.

Michielutte and colleagues�ûwP)øw\00ÿÿÿ\07\00\00\00;\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt'Michielutte, Bahnson, et al. 1992 #3380\01\04\00\0B\00àà\00\00\00\00\00\00\18GÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\07\00àà\00\00\00\00\00\00\18GÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "90" 
90
 compared the effect of a brochure with illustrations on cervical cancer with the effect of a brochure using only text in a randomized trial.  Patients with lower literacy on the WRAT (score < 46) understood the illustrated materials better than the text materials (61% vs. 35% of women, P = 0.007).  For patients with higher literacy, no significant difference was detected (70% vs. 72%).  

Wydra�ûwP)øw\00ÿÿÿ\07\00\00\00\06\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\13Wydra EW 2001 #1000\01\02\00\08\00àà\00\00\00\00\00\00ø9ý\00\01\00\00\00¨\19=\00Ð"t\00\04\04"\00\01\00\00\00TH\14\00\0B\00\00\00\00\00\00ºI_€\0Eö\00\03\00\00\00\05\00\00\00\00\00\00\00´ô\12\000¬W\00ÿÿÿÿ  QUOTE "93" 
93
 performed a randomized trial among cancer patients to examine the effect of an interactive videodisc to improve self-care of cancer fatigue symptoms against no intervention.  Patients who received the intervention reported greater self-care ability, but this effect was not significantly related to the literacy level of the patient (P = 0.31).

In another controlled trial, Davis and colleagues�ûwP)øw\00ÿÿÿ\07\00\00\006\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt%Davis, Fredrickson, et al. 1998 #1700\01\04\00\05\00àà\00\00\00\00\00\00�\0E÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\0B\00àà\00\00\00\00\00\00�\0E÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "91" 
91
 compared a locally developed pamphlet about the polio vaccine designed for patients with low literacy and a pamphlet from the Centers for Disease Control and Prevention (CDC) that had also been designed for easy readability.  Comprehension did not differ between the two pamphlets among patients with lower literacy (third grade reading level or less); among all other higher literacy groups, the locally developed pamphlet was associated with increased comprehension.  

In a randomized trial of 1,100 patients at the Milwaukee County Hospital primary care clinic, Meade and colleagues�ûwP)øw\00ÿÿÿ\07\00\00\00/\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt"Meade, McKinney, et al. 1994 #8140\01\04\00\05\00àà\00\00\00\00\00\00\18GÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\08\00àà\00\00\00\00\00\00\18GÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "92" 
92
 examined the effectiveness of educational materials on colorectal cancer that were intended to be appropriate for people with low literacy.  Participants were assigned to one of two interventions (a videotape or an easy-to-read brochure) or to a usual care control group.  Patients receiving either intervention had significantly greater improvements in knowledge scores after reviewing the educational materials than did the control group (26% for the video, 23% for the brochure, 3% for controls).  Both low- and high-literacy groups, stratified at less than seventh grade or seventh grade and higher based on their WRAT scores, who received either intervention showed significantly improved knowledge between the pre- and posttests.  However, the rates of improvement in the two literacy groups were not significantly different.
A number of other studies found that their low-literacy interventions improved everyone’s knowledge or improved knowledge for all but those in the lowest category of literacy.   Coleman and colleagues�ûwP)øw\00ÿÿÿ\07\00\00\00H\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\1FColeman, Coon, et al. 2003 #100\01\04\00\07\00àà\00\00\00\00\00\00 \01÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\04\00àà\00\00\00\00\00\00 \01÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\12\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "72" 
72
 found that knowledge of and confidence in performing breast self-examination increased among African-American women regardless of whether they used educational materials with drawings or photographs. Davis and colleagues�ûwP)øw\00ÿÿÿ\07\00\00\00\1C\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt"Davis, Holcombe, et al. 1998 #5300\01\04\00\05\00àà\00\00\00\00\00\00�\0E÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\08\00àà\00\00\00\00\00\00�\0E÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "75" 
75
 found a preference for more simplified language among candidates to participate in a research project who were asked to sign consent forms, but there was no difference in comprehension of the study associated with the literacy level of the forms.  However, in another trial, Davis and colleagues�ûwP)øw\00ÿÿÿ\07\00\00\008\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt"Davis, Bocchini, et al. 1996 #2330\01\04\00\05\00àà\00\00\00\00\00\00 }Ã\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\08\00àà\00\00\00\00\00\00 }Ã\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "74" 
74
 reported better comprehension for all but persons with the lowest literacy level when a simplified brochure with graphics was used to instruct parents about polio vaccine.  

Eaton and colleagues�ûwP)øw\00ÿÿÿ\07\00\00\00>\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\1BEaton & Holloway 1980 #6050\01\04\00\05\00àà\00\00\00\00\00\00À\10÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\03\00\00\00\00\00\00\00/\00\00\00\00\000\00\00\00\00\00\00\00ÿÿÿÿ\1F\10\00x\00\00\00\00èÊô\00\08\00àà\00\00\00\00\00\00À\10÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\0B\00\00\00\00\00\00ºI_ðkö\00\03\00\00\00\05\00\00\00\00\00\00\00´ô\12\000¬W\00ÿÿÿÿ  QUOTE "76" 
76
 reported that more simplified drug education materials increased patient knowledge but that being more literate was equally important in accounting for drug knowledge.  Kim and colleagues,�ûwP)øw\00ÿÿÿ\07\00\00\00F\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\1EKim, Knight, et al. 2001 #1640\01\04\00\03\00àà\00\00\00\00\00\000Wý\00\01\00\00\00¨\19=\00 \0Fu\00(\05\1E\00\01\00\00\00\5C8\14\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\06\00àà\00\00\00\00\00\000Wý\00\01\00\00\00¨\19=\00 \0Fu\00(\05\1E\00\01\00\00\00\5C8\14\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "84" 
84
 using a CD-ROM to educate men about prostate cancer treatments, found participants’ levels of knowledge about treatment to be quite variable and directly associated with literacy level.  Powell and colleagues�ûwP)øw\00ÿÿÿ\07\00\00\00\12\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\1FPowell, Tanz, et al. 2000 #3560\01\04\00\06\00àà\00\00\00\00\00\00 \01÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\04\00àà\00\00\00\00\00\00 \01÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "71" 
71
 tested the use of information sheets with drawings to educate parents on injury prevention and found that the drawings made no difference in their recall of specific information after several weeks.  In a test of prototype package insert information for emergency contraceptive pills, Raymond and colleagues�ûwP)øw\00ÿÿÿ\07\00\00\00\00\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt#Raymond, Dalebout, et al. 2002 #170\01\04\00\07\00àà\00\00\00\00\00\00\18Bö\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\08\00àà\00\00\00\00\00\00\18Bö\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\12\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "88" 
88
 found that, although most women could understand enough information for the safe and effective use of the pills, less literate women typically understood less than the desired amount of information. 

Health Behaviors.  Several studies addressed the effect of interventions on health behaviors.  The behaviors included smoking, dietary patterns, exercise or physical activity, or medication adherence.  Outcomes were mixed.  

Lillington and colleagues�ûwP)øw\00ÿÿÿ\07\00\00\00*\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt(Lillington L, Royce J, et al. 1995 #7490\01\04\00\0C\00àà\00\00\00\00\00\00\08Ùô\00\01\00\00\00¨\19=\00Ð"t\00\04\04"\00\01\00\00\00TH\14\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\07\00àà\00\00\00\00\00\00\08Ùô\00\01\00\00\00¨\19=\00Ð"t\00\04\04"\00\01\00\00\00TH\14\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "67" 
67
 found that pregnant smokers and ex-smokers who received a specially designed intervention with materials written at the third grade reading level were more likely to achieve abstinence during pregnancy and 6 weeks postpartum than those who received standard materials.  The magnitude of the effect was greater among those who were current smokers at entry than for ex-smokers (ORs for abstinence at 9 months gestation, 1.7 and 1.06, respectively; ORs for abstinence at 6 weeks postpartum, 2.17 and 1.28, respectively).  Bill-Harvey and colleagues�ûwP)øw\00ÿÿÿ\07\00\00\002\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt'Bill-Harvey, Rippey, et al. 1989 #10100\01\04\00\0B\00àà\00\00\00\00\00\008Ñô\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\06\00àà\00\00\00\00\00\008Ñô\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\14\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "69" 
69
 reported that their community-based osteoarthritis intervention improved exercise behavior in a 6-week, before-and-after uncontrolled trial.  Hussey�ûwP)øw\00ÿÿÿ\07\00\00\00.\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\11Hussey 1994 #8070\01\02\00\06\00àà\00\00\00\00\00\00�\0E÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\0B\00\00\00\00\00\00ºI_¨\0Eö\00\03\00\00\00\05\00\00\00\00\00\00\00´ô\12\000¬W\00ÿÿÿÿ  QUOTE "82" 
82
 found that medication adherence among patients 65 years and older improved over time when they were given verbal teaching concerning medication compliance; adding a color-coded medication schedule did not provide additional benefit, however.  Interventions addressing dietary behaviors produced small or no changes. QUOTE "78,79,81,89" 
78,79,81,89

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00A\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt Gans, Lovell, et al. 1998 #17510\01\04\00\04\00àà\00\00\00\00\00\00˜IÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\06\00àà\00\00\00\00\00\00˜IÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\14\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00!\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt$Hartman, McCarthy, et al. 1997 #5780\01\04\00\07\00àà\00\00\00\00\00\00¨Ôô\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\08\00àà\00\00\00\00\00\00¨Ôô\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00\11\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt"Murphy, Chesson, et al. 2000 #3420\01\04\00\06\00àà\00\00\00\00\00\00@\0E÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\07\00àà\00\00\00\00\00\00@\0E÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00 
  

Biochemical or Biometric Markers.  Several studies used changes in biochemical or biometric markers to test the effect of their interventions.  Fouad et al.�ûwP)øw\00ÿÿÿ\07\00\00\00\1E\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\1FFouad, Kiefe, et al. 1997 #5580\01\04\00\05\00àà\00\00\00\00\00\00ÈÒô\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\05\00àà\00\00\00\00\00\00ÈÒô\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "70" 
70
 found modest differences in blood pressure (net change 2.1 mm Hg) among participants in a specially designed workplace hypertension education and behavior change program when they were compared with nonparticipating controls.  Kumanyika and colleagues�ûwP)øw\00ÿÿÿ\07\00\00\00\13\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt1Kumanyika SK, Adams-Campbell L, et al. 1999 #3830\01\04\00\0C\00àà\00\00\00\00\00\00\00\11…\01\01\00\00\00¨\19=\00Ð"t\00\04\04"\00\01\00\00\00TH\14\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\10\00àà\00\00\00\00\00\00\00\11…\01\01\00\00\00¨\19=\00Ð"t\00\04\04"\00\01\00\00\00TH\14\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "85" 
85
 found no significant difference in postprogram cholesterol levels among African-Americans who were assigned to a special cardiovascular nutrition program compared with their preprogram levels; net differences in blood pressure were 3.2 mm Hg among women and 1.7 mm Hg among men, but neither of these results was statistically significant.  Hartman and colleagues�ûwP)øw\00ÿÿÿ\07\00\00\00!\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt$Hartman, McCarthy, et al. 1997 #5780\01\04\00\07\00àà\00\00\00\00\00\00¨Ôô\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\08\00àà\00\00\00\00\00\00¨Ôô\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "79" 
79
 also found no significant difference in cholesterol levels with a dietary intervention aimed at people of low literacy.  Finally, in a randomized trial in London, Mulrow and colleagues�ûwP)øw\00ÿÿÿ\07\00\00\003\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt"Mulrow, Bailey, et al. 1987 #10370\01\04\00\06\00àà\00\00\00\00\00\00@\0E÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\06\00àà\00\00\00\00\00\00@\0E÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\14\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "66" 
66
 tested the effect of a special educational intervention for patients with diabetes.  HbA1c did not differ between groups at either 7- or 11-month followup; weight loss improved moderately with the intervention at 7 months, but the difference did not persist at the 11-month followup.  

Measures of Disease Prevalence, Incidence, or Morbidity.  Few studies examined the effect of interventions on health outcomes that people can actually feel.  The uncontrolled before-and-after trial by Bill-Harvey and colleagues�ûwP)øw\00ÿÿÿ\07\00\00\002\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt'Bill-Harvey, Rippey, et al. 1989 #10100\01\04\00\0B\00àà\00\00\00\00\00\008Ñô\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\06\00àà\00\00\00\00\00\008Ñô\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\14\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "69" 
69
 found that an osteoarthritis education intervention could improve the functionality of people with osteoarthritis.  In the only study to examine the effect of an intervention that included direct literacy-skill building, Poresky and Daniels�ûwP)øw\00ÿÿÿ\07\00\00\00\07\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\1CPoresky & Daniels 2001 #1780\01\04\00\07\00àà\00\00\00\00\00\00@\09÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\03\00\00\00\00\00\00\00/\00\00\00\00\000\00\00\00\00\00\00\00ÿÿÿÿ\1F\10\00x\00\00\00\00€\0Eö\00\07\00àà\00\00\00\00\00\00@\09÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\0B\00\00\00\00\00\00ºI_à>õ\00\03\00\00\00\05\00\00\00\00\00\00\00´ô\12\000¬W\00ÿÿÿÿ  QUOTE "68" 
68
 found that a comprehensive family services center, compared with a standard Head Start program, could improve parental reading skill and reduce the prevalence of paternal depression.  

Global Health Status.  We identified no study of a literacy intervention that used a self-reported instrument to measure health-related quality of life or health status.  

Costs of Health Care

KQ 2c concerns the impact of interventions to affect the cost of care among individuals with low literacy skills.  We found no study assessing costs, charges, or reimbursements for these types of interventions in this population.

Disparities in Health Outcomes or Health Care Service Use 

KQ 2d concerns the impact of interventions to improve health care utilization or outcomes among different racial, ethnic, cultural, or age groups.  Although no studies compared differences between groups, some interventions were targeted toward particular populations defined by race, including three in which 90 percent or more were black,83,85,86 and one (in South Africa) in which all participants were identified as “coloured.”�ûwP)øw\00ÿÿÿ\07\00\00\001\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\18Hugo & Skibbe 1991 #9230\01\04\00\04\00àà\00\00\00\00\00\00hLÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\03\00\00\00\00\00\00\00/\00\00\00\00\000\00\00\00\00\00\00\00ÿÿÿÿ\1F\10\00x\00\00\00\00à>õ\00\06\00àà\00\00\00\00\00\00hLÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\0B\00\00\00\00\00\00ºI_à>õ\00\03\00\00\00\05\00\00\00\00\00\00\00´ô\12\000¬W\00ÿÿÿÿ  QUOTE "65" 
65
  Regarding ethnicity, one study involved only Hispanic participants.�ûwP)øw\00ÿÿÿ\07\00\00\00&\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt&Fitzgibbon, Stolley, et al. 1996 #6440\01\04\00\0A\00àà\00\00\00\00\00\00ØÇô\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\07\00àà\00\00\00\00\00\00ØÇô\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "77" 
77
  Finally, four studies only enrolled participants who were 60 years of age and older. QUOTE "80,82,84,87" 
80,82,84,87

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00.\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\11Hussey 1994 #8070\01\02\00\06\00àà\00\00\00\00\00\00�\0E÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\0B\00\00\00\00\00\00ºI_¨\0Eö\00\03\00\00\00\05\00\00\00\00\00\00\00´ô\12\000¬W\00ÿÿÿÿ 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00F\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\1EKim, Knight, et al. 2001 #1640\01\04\00\03\00àà\00\00\00\00\00\00XÔô\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\06\00àà\00\00\00\00\00\00XÔô\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00C\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt Pepe & Chodzko-Zajko 1997 #19000\01\04\00\04\00àà\00\00\00\00\00\00 :þ\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\03\00\00\00\00\00\00\00/\00\00\00\00\000\00\00\00\00\00\00\00ÿÿÿÿ\1F\10\00x\00\00\00\00à>õ\00\0D\00àà\00\00\00\00\00\00 :þ\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\0C\00\00\00\00\00\00ºI_h#ù\00\01\00\00\00\01\00\00\00\00\00\00\00´ô\12\000¬W\00ÿÿÿÿ 
  None of these investigations, however, examined the interaction between literacy level and race, ethnicity, or culture in light of the intervention.  

Summary

Studies of interventions designed to reduce the impact of low health literacy on health outcomes have increased over the past 10 years.  Available data from multiple studies generally suggest that these types of interventions can increase knowledge and comprehension; limited evidence also suggests that they can improve functional outcomes and reduce morbidity.  

Nonetheless, further work in this area will be needed to determine if this effect is robust.  Little information is available to determine whether interventions can consistently improve health behaviors, biochemical markers, or specific and global health markers.  Many of the studies that produced no statistically or clinically significant differences examined outcomes that are difficult to change, such as dietary behavior.

Figure 2.
Cumulative number of articles addressing KQ 1 and KQ 2 by year of publication
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Table 5.
Summary of studies of relationship between health services, outcomes, costs, or disparities and literacy (KQ 1)
	Study
	Design
	Health Measure
	Literacy Measure
	Results

	Use of Health Care Services

	Knowledge of Health Care Services 

	Davis et al., 1996 QUOTE "27" 
27
 
	Cross-sectional 
	Knowledge and attitudes regarding mammography screening
	REALM
	Higher literacy level was associated with reasons why women get mammograms. 

	Lindau et al., 2002 QUOTE "28" 
28
 
	Cross-sectional 
	Cervical cancer screening practices
	REALM
	Higher literacy was associated with being more knowledgeable of the purpose of Pap test. 

	Miller et al., 1996  QUOTE "29" 
29
 
	Cross-sectional 
	Adequacy of clinical trials information (informed consent)
	WRAT
	Higher literacy level was moderately correlated with understanding informed consent. 

	Moon et al., 1998 QUOTE "30" 
30
 
	Prospective cohort 
	Understanding of medical information and ability to follow therapy prescribed for child
	REALM
	No correlation between literacy and parental knowledge of health maintenance procedures or child health measures.

	Spandorfer et al., 1995 QUOTE "31" 
31

	Prospective observational cohort
	Emergency department discharge instructions
	WRAT
	Higher literacy level was associated with comprehension of instructions.

	TenHave et al., 1997 QUOTE "32" 
32
 
	Cross-sectional
	Heart health knowledge
	CARDES
	Higher literacy level was associated with greater knowledge of matters relating to use of these health services.

	Risk of Hospitalization

	Baker et al., 2002 QUOTE "24" 
24

	Prospective cohort
	Hospitalization
	S-TOFHLA
	Patients with inadequate literacy were more likely than patients with adequate literacy to be hospitalized. 

	Baker et al., 1998 QUOTE "26" 
26
 
	Prospective cohort
	Hospitalization
	TOFHLA
	Patients with inadequate literacy were more likely than patients with adequate literacy to be hospitalized.

	Physician Visits

	Baker et al., 1997 QUOTE "25" 
25
 
	Cross-sectional
	Self-reported health and use of health services
	TOFHLA
	There was no association between literacy status and self-reported access to physician visits after adjusting for age, health status, and economic indicators. 


Table 5.
Summary of studies of relationship between health services, outcomes, costs, or disparities and literacy (KQ 1) (continued)

	Study
	Design
	Health Measure
	Literacy Measure
	Results

	Screening and Prevention

	Fortenbury et al., 2001 QUOTE "33" 
33

	Cross-sectional
	Receipt of a screening for gonorrhea in the past year
	REALM
	Higher literacy was associated with an increase in the probability of having a gonorrhea test in the past year. 

	Scott et al., 2002 QUOTE "23" 
23
 
	Cross-sectional
	New Medicare enrollees in a national managed care organization preventive care utilization
	S-TOFHLA
	Patients with inadequate literacy were more likely to have never had a Pap smear or a mammogram in the past 2 years.

Patients with inadequate literacy were less likely to have had either an influenza or pneumococcal immunization. 

	Health Outcomes

	Knowledge or Comprehension of Outcomes

	Arnold et al., 2001 QUOTE "34" 
34

	Cross-sectional
	Knowledge, attitudes, and practice of tobacco use among pregnant women
	REALM
	Literacy was a predictor for knowledge of effects of smoking and secondhand smoke.

	Conlin and Schumann, 2002 QUOTE "35" 
35

	Cross-sectional
	Analysis of standard discharge instructions and forms for open heart surgery after recovery from open heart surgery
	REALM
	Literacy level was correlated with understanding standard discharge instructions and forms.

	Gazmararian et al., 1999 QUOTE "37" 
37

	Cross-sectional
	Family planning knowledge and practices among Medicaid managed care enrollees
	S-TOFHLA
	Women wanting to know more about birth control were more likely to have low reading skills.

Incorrect knowledge of “time of month most likely to get pregnant” was higher among women with low reading skills.


Table 5.
Summary of studies of relationship between health services, outcomes, costs, or disparities and literacy (KQ 1) (continued)

	Study
	Design
	Health Measure
	Literacy Measure
	Results

	Kalichman et al., 2000  QUOTE "40" 
40
 
	Cross-sectional 
	HIV-infected patients’ knowledge and understanding of their status and perceptions of treatment effects on transmission risks
	Modified TOFHLA
	Lower literacy was associated with not understanding CD4 counts or meaning of viral load.

Lower literacy was associated with incorrect beliefs about HIV treatments and transmission risks. 

	Kalichman and Rompa, 2000 QUOTE "38" 
38

	Cross-sectional 
	Health status awareness and understanding of HIV infection status, disease, and treatment- related knowledge
	Modified TOFHLA
	Lower literacy was associated with lack of knowledge and understanding of HIV-related health markers.

Higher literacy group had higher knowledge of HIV disease and treatment than lower literacy group.
Lower literacy group had more negative perceptions and experiences related to HIV-AIDS.

	Kalichman et al., 2000 QUOTE "39" 
39

	Cross-sectional 
	Reliability and validity of self-reported HIV- related health markers in HIV-infected adults
	Modified TOFHLA
	Lower literacy was more likely to have discrepant self-reported CD4 counts or viral loads.

	Miller et al., 2003 QUOTE "41" 
41

	Prospective cohort
	Dosing and compliance of HIV-infected individuals taking antiretroviral medication 
	S-TOFHLA
	Lower medication knowledge was significantly associated with lower literacy.

	Williams et al., 1998 QUOTE "42" 
42

	Cross-sectional
	Chronic disease and treatment among patients with diabetes or hypertension 
	TOFHLA
	Patients with low literacy had less knowledge about diabetes and hypertension.

	Williams et al., 1998 QUOTE "43" 
43

	Cross-sectional
	Knowledge about asthma 
	REALM
	Knowledge increased with literacy.


Table 5.
Summary of studies of relationship between health services, outcomes, costs, or disparities and literacy (KQ 1) (continued)

	Study
	Design
	Health Measure
	Literacy Measure
	Results

	Wilson and McLemore, 1997 QUOTE "36" 
36

	Cross-sectional
	Patients hospitalized for knee or hip surgery “self-care” knowledge after education with written discharge instructions 
	REALM
	The relationship between literacy and self-care knowledge after written education materials was not significant.



	Health Behaviors and Adherence

	Arnold et al., 2001 QUOTE "34" 
34

	Cross-sectional
	Knowledge, attitude, and practices of tobacco use among pregnant women
	REALM
	No difference in the unadjusted rates of smoking according to literacy status.

	Davis et al., 1999 QUOTE "47" 
47

	Cross-sectional
	Violent behavior in adolescents
	Slosson Oral Reading Test
	Youth who were more than two grades behind expected reading level were more likely than others to carry a weapon including a gun, take a weapon to school, miss school because it was unsafe, and be in a physical fight that required medical treatment.

	Frack et al., 1997 QUOTE "52" 
52

	Cross-sectional
	Compliance with research protocols in a clinical trial
	Cloze procedure
	Patients who followed up as directed had a higher average literacy score than those who never followed up. 

	Fredrickson et al., 1995 QUOTE "44" 
44

	Cross-sectional
	Breast-feeding
	WRAT
	An association was found between low reading ability and never breast-feeding.  

	Fredrickson et al., 1995 QUOTE "44" 
44

	Cross-sectional
	Smoking
	WRAT
	An association between low reading ability and smoking.  

	Golin et al, 2002 QUOTE "50" 
50

	Prospective cohort
	Adherence among HIV-infected patients taking antiretrovirals
	S-TOFHLA
	No relationship between literacy and adherence was found. 

	Hawthorne, 1996 QUOTE "45" 
45
 
	Cross-sectional
	Tobacco use among 11 and 12 year olds
	NR
	A relationship between literacy and ever having used tobacco among boys but not among girls.  The relationship between literacy and using tobacco in the past month was strong among both boys and girls.

	Hawthorne, 1996 QUOTE "45" 
45
 
	Cross-sectional
	Alcohol use in adolescence
	NR
	Odds of having misused alcohol were higher among boys with lower literacy levels than among boys with higher literacy levels. No significant relationship emerged for girls by literacy level.


Table 5.
Summary of studies of relationship between health services, outcomes, costs, or disparities and literacy (KQ 1) (continued)

	Study
	Design
	Health Measure
	Literacy Measure
	Results

	Kalichman et al., 1999 QUOTE "49" 
49

	Cross-sectional
	Adherence to treatment for HIV and AIDS
	Modified TOFHLA
	Lower literacy was associated with greater odds of poor adherence.  

	Kaufman et al., 2001 QUOTE "46" 
46

	Cross-sectional
	Breast-feeding
	REALM
	Women with literacy levels at or above 9th grade were more likely to breast-feed for at least 2 months than mothers with literacy at the 7th or 8th grade level. 

	Li et al., 2000  QUOTE "51" 
51

	Retrospective case study
	Adherence to breast conservation therapy in women with early-stage breast cancer
	REALM
	Literacy did not ignore predict adherence to radiation, chemotherapy, or clinical appointments.

	Stanton et al., 1990 QUOTE "48" 
48

	Prospective cohort
	Problem behavior in children 
	Burt Word Reading Test
	Reading ability was an independent predictor of teacher-reported problem behavior. 

	Williams et al., 1998 QUOTE "43" 
43

	Cross-sectional
	Correct use of metered dose inhaler by patients with asthma
	REALM
	Patients with higher literacy had better metered dose inhaler technique. 

	Biochemical and Biometric Health Outcomes

	Battersby et al., 1993 QUOTE "55" 
55

	Case-control
	Diagnosis of hypertension
	Schonell Graded Word Reading Test
	No difference in reading ability between patients with or without hypertension was found.

	Kalichman and Rompa, 2000 QUOTE "56" 
56

	Cross-sectional
	HIV infection
	Modified TOFHLA
	No significant association between reading comprehension and undetectable viral load.

	Kalichman et al., 2000 QUOTE "40" 
40
 
	Cross-sectional
	HIV infection, optimism, and perceptions of care
	Modified TOFHLA
	Patients with better reading comprehension had greater odds of having an undetectable viral load than those with worse reading comprehension.  No significant association between reading comprehension and undetectable viral load was found.  Patients with lower literacy tended to be more optimistic about their future living with HIV.

	Kalichman and Rompa, 2000 QUOTE "38" 
38

	Cross-sectional
	HIV infection, optimism, and perceptions of care
	Modified TOFHLA
	Better readers had greater odds of having an undetectable viral load than worse readers.  Worse readers had greater odds of having a CD4 count less than 300 than did better readers.  Patients with lower literacy had more distrust of providers and were less likely to believe that treatment helps.

	Ross et al., 2001 QUOTE "53" 
53

	Cross-sectional
	Glycemic control in children with type 1 diabetes
	WRAT3, children;
NART, mothers
	No significant correlation between literacy in children aged 5 to 17 and glycemic control.  Parent’s literacy was correlated with the child’s glycemic control.


Table 5.
Summary of studies of relationship between health services, outcomes, costs, or disparities and literacy (KQ 1) (continued)

	Study
	Design
	Health Measure
	Literacy Measure
	Results

	Schillinger et al., 2002 QUOTE "54" 
54

	Cross-sectional 
	Glycemic control in adults with type 2 diabetes
	S-TOFHLA
	Patients with lower literacy had worse glycemic control.  The glycemic level was found to be inversely related to literacy.

	Williams et al., 1998 QUOTE "42" 
42

	Cross-sectional
	Glycemic control in adults with type 2 diabetes
	TOFHLA
	Knowledge of diabetes was lower for patients with a low literacy status.  No differences were found in the control of diabetes according to literacy status.

	Williams et al., 1998 QUOTE "42" 
42

	Cross-sectional 
	Patients diagnosed with hypertension
	TOFHLA
	Knowledge of hypertension was lower for patients with low literacy status. No differences were found in the control of hypertension according to literacy status.

	Measures of Disease Prevalence, Incidence, or Morbidity

	Andrasik et al., 1988 QUOTE "60" 
60

	Case-control
	Children with and without migraines
	WRAT
	No significant difference in literacy scores between the two groups was found.  

	Bennett et al., 1998 QUOTE "61" 
61

	Cross-sectional
	Stage of presentation of prostate cancer
	REALM
	Men with lower literacy were more likely to present with late-stage prostate cancer than those with higher literacy.  After adjusting for race, age, and location of care, the investigators found that the relationship between literacy and stage of presentation was smaller and no longer statistically significant.

	Fisch et al., 1998 QUOTE "59" 
59

	Cross-sectional
	Emotional balance after receiving informed consent materials for a bone marrow transplant
	WRAT
	No significant relationship between the patterns of affects changes and literacy.

	Gazmararian et al., 2000 QUOTE "22" 
22

	Cross-sectional
	Self-reports of depression in a Medicare population
	S-TOFHLA
	The odds of being depressed were greater for those people with inadequate literacy compared to those with adequate literacy. After adjusting for demographic, social support, health behavior, and health status factors, the correlation was no longer statistically significant.  A significant relationship between literacy and depression could not be observed.  No significant relationship was found after adjusting for age and health status.

	Gordon et al., 2002 QUOTE "58" 
58

	Cross-sectional
	Arthritis and functional status of patients with rheumatoid arthritis
	REALM
	Health activity did not differ according to literacy dichotomized at the 9th grade level.

	Gordon et al., 2002 QUOTE "58" 
58

	Cross-sectional
	Self-report of depression in patients with rheumatoid arthritis
	REALM
	Patients with more anxiety and depression were greater among those who read below the 9th grade level than among those who read at or above the 9th grade level.


Table 5.
Summary of studies of relationship between health services, outcomes, costs, or disparities and literacy (KQ 1) (continued)

	Study
	Design
	Health Measure
	Literacy Measure
	Results

	Kalichman and Rompa, 2000 QUOTE "56" 
56

	Cross-sectional
	Self-reported depression in HIV-infected patients
	Modified TOFHLA
	Total scores on the depression scales did not differ by literacy status.  Some depression subscales were higher (representing more depression) for participants with lower literacy.  

	TenHave et al., 1997 QUOTE "32" 
32

	Cross-sectional
	Self-reports of depression in adults participating in a cardio-vascular dietary education program
	CARDES
	Lower scores on the literacy assessment were statistically significantly associated with higher scores on the depression assessment after adjusting for age, suggesting a greater propensity for depression among those with lower literacy.  

	Zaslow et al., 2001 QUOTE "57" 
57

	Cohort
	Mothers’ reports of child’s depression and antisocial behavior
	Test of Applied Literary Skills
	Risk of depression was higher among mothers who had lower literacy skills.  No relationship was detected between maternal literacy and depression or antisocial behavior among their children.   

	Global Health Status Measures

	Baker et al., 1997 QUOTE "25" 
25

	Cross-sectional
	Overall health status
	TOFHLA
	Patients with inadequate literacy had about twice the odds of reporting poor health than patients with adequate literacy.  

	Gazmararian, et al., 1999 QUOTE "7" 
7

	Cross-sectional
	Medicare managed care health plan
	S-TOFHLA
	Patients with inadequate literacy were significantly more likely to self-report fair or poor health than patients with adequate literacy.

	Sullivan et al., 1995 QUOTE "63" 
63

	Cross-sectional
	General health status of patients with type 2 diabetes
	QLS
	No difference in scores on the SF-36 according to whether the subject “passed” or “failed” the QLS.

	Weiss et al., 1992 QUOTE "62" 
62

	Cross-sectional
	Health status
	Tests of Adult Basic Education and Mott Basic Language Skills Program
	People with lower literacy scored worse than those with higher literacy on both the physical and psychosocial subcomponents.

	Cost of Health Care

	Weiss et al., 1994 QUOTE "64" 
64

	Retrospective cohort
	Costs of health care in Medicaid patients
	Instrument for the Diagnosis of Reading
	No relationship between literacy and Medicaid charges.


Table 5.
Summary of studies of relationship between health services, outcomes, costs, or disparities and literacy (KQ 1) (continued)

	Study
	Design
	Health Measure
	Literacy Measure
	Results

	Disparities in Health Outcomes or Use of Health Services

	Bennett et al., 1998 QUOTE "61" 
61

	Cross-sectional
	Men who presented with late-stage prostate cancer
	REALM
	Black patients were significantly more likely than white patients to present with late-stage cancer.  After adjusting for literacy, age, and location of care, the odds ratio was smaller and no longer statistically significant.


Note:  REALM, Rapid Estimate of Adult Literacy in Medicine; WRAT, Wide Range Achievement Test; CARDES, Cardiovascular Education Dietary System; TOFHLA, Test of Functional Health Literacy in Adults; S-TOFHLA, Short-TOFHLA; NR, not reported.
Table 6.
Summary of studies of interventions to improve health-related outcomes in low-literacy populations (KQ 2)
	Study
	Design
	Intervention
	Literacy Measure
	Results

	Use of Health Care Services

	Davis et al., 1998�ûwP)øw\00ÿÿÿ\07\00\00\00\1B\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt Davis, Berkel, et al. 1998 #5280\01\04\00\05\00àà\00\00\00\00\00\00ÈFÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\06\00àà\00\00\00\00\00\00ÈFÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "73" 
73


	RCT (randomized at the level of appointment day and analyzed at person level)
	Combinations of video, verbal recommendation, and brochure.
	REALM
	The full intervention with video improved mammography rate at 6 months but not at 24 months compared with a verbal recommendation alone or verbal recommendation with a brochure. 

	Outcomes: Knowledge and Comprehension

	Coleman et al., 2003 QUOTE "72" 
72

	Non-RCT
	Educational materials on breast cancer self-examination for African-American women using versions with drawings or photographs.
	None
	Women using both versions had increased knowledge of breast cancer screening, confidence in breast self-examination, and performance scores when practicing with silicone models.  However, women who had the photographic version had higher rates of finding lumps in the silicone breast models.

	Davis et al., 1996 QUOTE "74" 
74

	Non-RCT
	Specially prepared lower grade level parent educational pamphlet with instructional graphics about polio vaccine and standard pamphlet.
	REALM
	Comprehension was better and time needed to read was less for the lower grade level pamphlet than for the standard pamphlet for all but persons in the lowest literacy level.

	Davis et al., 1998�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\0B\00àà\00\00\00\00\00\00�\0E÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "91" 
91

	RCT
	Two low-literacy pamphlets (6th grade level) for parents on polio vaccine, one with instructional graphics and one without.
	REALM
	Parents preferred the pamphlet with graphics over the one without and scored higher comprehension with it as well.

	Davis et al., 1998�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\08\00àà\00\00\00\00\00\00�\0E÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "75" 
75
 
	Non-RCT
	Special low-literacy consent form (7th grade level) and standard consent form (16th grade level) for participation in clinical cancer research studies.
	REALM
	Participants preferred the lower grade level version of the consent form.  Participants with a lower literacy level more heavily preferred the lower grade level version.  There was no difference, however, between the two forms in participant comprehension.

	Eaton and Holloway, 1980 QUOTE "76" 
76

	RCT
	Standard educational materials on warfarin (10th grade level) and simplified materials (5th grade level). 
	Adult Basic Learning Examination
	Patient knowledge of warfarin was higher with higher literacy and with simplified materials.


Table 6.
Summary of studies of interventions to improve health-related outcomes in low-literacy populations (KQ 2) (continued)

	Study
	Design
	Intervention
	Literacy Measure
	Results

	Kim et al., 2001 QUOTE "84" 
84

	Posttest only
	A specially designed CD-ROM educational program given to men newly diagnosed with prostate cancer.
	REALM
	Knowledge of prostate cancer varied greatly, and greater knowledge was associated with higher literacy as measured by the REALM.  Typically preferences for treatment made after using the CD-ROM but before conferring with the physician were quite different from the treatment actually received after conferring with the physician. 

	Meade et al., 1994 QUOTE "92" 
92

	RCT
	Simply written brochure, a videotape (with similar contents) about colorectal cancer, and no educational intervention.
	WRAT
	Printed and videotaped materials were equally effective in increasing knowledge and recall of colon cancer information and more effective than no educational intervention.  Similar results regardless of literacy level.

	Michielutte et al., 1992 QUOTE "90" 
90

	RCT
	Two cervical cancer information brochures: one used two-color illustrated, narrative text (SMOG grade level 8.4); the second used simple, bulleted text with no illustrations (SMOG grade level 7.7).
	WRAT-R, (adapted for this study)
	The two-color illustrated brochure with narrative text increased the comprehension level among low-literacy women as compared to the bulleted text with no illustrations.  High-literacy women had similar comprehension regardless of brochure.

	Murphy et al., 2000�ûwP)øw\00ÿÿÿ\07\00\00\00\11\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt"Murphy, Chesson, et al. 2000 #3420\01\04\00\06\00àà\00\00\00\00\00\00@\0E÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\07\00àà\00\00\00\00\00\00@\0E÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "89" 
89


	Non-RCT
	A 13-minute sleep apnea video written at 12th grade level and a brochure written at the 12th grade level.
	 REALM
	Video improved two areas of knowledge for low-level readers as compared to the brochure and only improved one area of knowledge among high-level readers.

	Powell et al., 2000 QUOTE "71" 
71

	Non-RCT
	Special low-literacy injury prevention information sheet (using drawings) and standard injury prevention sheet.
	None
	Most parents recall receiving printed information about injury prevention at a child’s clinic visit when asked several weeks later; however, their recall of specific information on injury prevention was limited and no better in the group receiving the special information sheet with pictorials.

	Raymond et al., 2002 QUOTE "88" 
88

	Posttest only
	Prototype package insert for emergency contraceptive pills.
	REALM
	Most women participants were able to understand the key information for safe and effective use of the drug.  However, less literate women were less likely to understand the information to meet most of the educational objectives of the insert than more literate women.


Table 6.
Summary of studies of interventions to improve health-related outcomes in low-literacy populations (KQ 2) (continued)

	Study
	Design
	Intervention
	Literacy Measure
	Results

	Wydra, 2001 QUOTE "93" 
93
  
	RCT
	An interactive videodisc designed to help cancer patients improve self-care of illness-related fatigue.
	WRAT3
	Patients who used the videodisc had greater improvement in self-care ability than those who did not use it, and they received more education and covered more content.  They also reported less fatigue and making fewer changes in routine due to fatigue.  Similar results regardless of literacy level.

	Outcomes: Health Behaviors

	Bill-Harvey et al., 1989 QUOTE "69" 
69

	Separate sample pretest/posttest
	Special 10-hour educational intervention (SMOG grade level 8) administered by community members designed for low-literacy patients with osteoarthritis.
	None
	The intervention group had increased knowledge, greater exercise behavior, and improved attitude.

	Gans et al., 1998�ûwP)øw\00ÿÿÿ\07\00\00\00A\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt Gans, Lovell, et al. 1998 #17510\01\04\00\04\00àà\00\00\00\00\00\00˜IÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\06\00àà\00\00\00\00\00\00˜IÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\14\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "78" 
78

	Pretest/

posttest
	Special CD and picture food book developed for low-literacy persons to improve diet and reduce blood cholesterol. 
	None
	Preliminary data indicate that persons exposed to the intervention achieved reductions in dietary fat intake in the 3 months after exposure to the intervention.

	Hartman et al., 1997�ûwP)øw\00ÿÿÿ\07\00\00\00!\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt$Hartman, McCarthy, et al. 1997 #5780\01\04\00\07\00àà\00\00\00\00\00\00¨Ôô\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\08\00àà\00\00\00\00\00\00¨Ôô\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "79" 
79

	RCT
	Diet/nutrition intervention designed for low-literacy patients to change low-fat eating pattern and standard nutrition education materials.
	Adult Basic Learning Examination, Level II 
	The low-fat intervention was associated with improvements in eating behaviors related to substituting low-fat for high-fat foods and with overall low-fat eating behavior.

	Howard-Pitney et al., 1997�ûwP)øw\00ÿÿÿ\07\00\00\00\1F\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt*Howard-Pitney, Winkleby, et al. 1997 #5680\01\04\00\0D\00àà\00\00\00\00\00\00HDö\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\08\00àà\00\00\00\00\00\00HDö\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "81" 
81

	RCT (randomized at the classroom level and analyzed at individual level)
	Special nutrition education program (six 90-minute sessions and 12-week maintenance sessions) focusing on lowering dietary fat intake and the usual nutrition education focusing on general nutrition in a low-literacy population (66% at 8th grade level or below).
	WRAT
	Intervention group showed greater improvement on nutrition knowledge, attitudes toward eating a low-fat diet, and self-efficacy for achieving a low-fat diet.


Table 6.
Summary of studies of interventions to improve health-related outcomes in low-literacy populations (KQ 2) (continued)

	Study
	Design
	Intervention
	Literacy Measure
	Results

	Hussey, 1994�\18\00\0B\00\00\00\00\00\00ºI_0µþ\00\03\00\00\00\05\00\00\00\00\00\00\00´ô\12\000¬W\00ÿÿÿÿ  QUOTE "82" 
82

	Non-RCT
	Verbal teaching to elderly patients about medications with or without a color-coded medication schedule.
	Comprehension Subtest of Gates-MacGinitie Reading Test
	Knowledge in both groups of patients increased, but compliance to medication schedule improved more among those in the color-coded intervention group overall and especially among those who had initial low compliance.

	Lillington et al., 1995 QUOTE "67" 
67

	RCT (randomized at clinic level but analyzed at individual level)
	Pregnant smokers and ex-smokers received specially designed, culturally appropriate materials on smoking cessation written at 3rd grade level that included one-on-one counseling, a self-help guide, booster postcards, and an incentive contest, or just standard materials.
	None
	The special materials intervention was more effective than the standard materials in achieving higher quit rates during pregnancy among baseline smokers, and lower relapse rates 6 weeks postpartum among baseline ex-smokers. 

	Murphy et al., 1996�ûwP)øw\00ÿÿÿ\07\00\00\00'\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt Murphy, Davis, et al. 1996 #6540\01\04\00\06\00àà\00\00\00\00\00\00˜NÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\05\00àà\00\00\00\00\00\00˜NÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "86" 
86

	Non-RCT
	African-American adult basic education class participants at or below 6th grade reading level in a specially designed 8-hour intervention to improve dietary behaviors.
	REALM
	The intervention increased knowledge of food measurements and portion sizes.

	Outcomes: Biochemical or Biometric Markers

	Fouad et al.,1997 QUOTE "70" 
70

	Non-RCT
	Year-long worksite antihypertension educational intervention designed for low-literacy workers.
	None
	Intervention participants who were unskilled showed a drop in their systolic and diastolic blood pressures.

	Kumanyika et al., 

1999 QUOTE "85" 
85

	RCT
	A cardiovascular nutrition education program for African-Americans with elevated cholesterol or high blood pressure (four monthly classes in addition to food pictures, video and audio recordings, and written nutrition guide with pictures given to both full intervention and self-help groups).
	Specially designed scale
	Total cholesterol and low density lipoprotein cholesterol decreased in both groups.  Blood pressure (systolic and diastolic) improved for persons with initial elevated blood pressure in both groups.


Table 6.
Summary of studies of interventions to improve health-related outcomes in low-literacy populations (KQ 2) (continued)

	Study
	Design
	Intervention
	Literacy Measure
	Results

	Mulrow et al., 1987 QUOTE "66" 
66

	RCT
	Monthly educational sessions about diabetes knowledge (with or without videotapes) over 11 months versus a single session.  
	None
	After 7 months, the intervention with the videotapes resulted in greater weight loss than the intervention without videotapes or the one-time education session.  The weight loss was not sustained at the 11-month followup.

	Outcomes: Disease-Related Functional Status

	Poresky and Daniels,

2001 QUOTE "68" 
68

	RCT
	Comprehensive family services center versus a standard Head Start program.
	Comprehensive Adult Student Assessment Scale
	Overall family well-being increased in the comprehensive service center group—higher income, increased literacy, and decreased parents with high depression scores.

	Costs

	None Identified
	—
	—
	—
	—

	Disparities in Health Outcomes or Use of Health Services

	Fitzgibbon et al., 

1996 QUOTE "77" 
77

	RCT
	Twelve-week culture-specific dietary intervention for Hispanic families (mothers were attending literacy program).
	None
	Mothers in the intervention group reduced their percent fat and saturated fat intake.  There was no change in the control group.

	Hayes, 1998 QUOTE "80" 
80

	RCT
	A "geragogy-based" intervention (large print, easy to read, organized for elderly) for medication instruction or usual approach to discharge from emergency departments.
	REALM
	The group of persons discharged and receiving the geragogy-based medication instruction had more knowledge of medications than those who got the standard discharge.

	Hugo and Skibbe, 

1991�ûwP)øw\00ÿÿÿ\07\00\00\001\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\18Hugo & Skibbe 1991 #9230\01\04\00\04\00àà\00\00\00\00\00\00hLÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\03\00\00\00\00\00\00\00/\00\00\00\00\000\00\00\00\00\00\00\00ÿÿÿÿ\1F\10\00x\00\00\00\00\10\00÷\00\06\00àà\00\00\00\00\00\00hLÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\0B\00\00\00\00\00\00ºI_\10\00÷\00\03\00\00\00\05\00\00\00\00\00\00\00´ô\12\000¬W\00ÿÿÿÿ  QUOTE "65" 
65

	Posttest only
	Low-literacy South African population’s ability to identify content on breast-feeding from color or black and white images.  
	None
	Most women expressed a preference for breast-feeding after exposure to the intervention.  In addition, women were more able to understand the instructions conveyed in the color photographs than in the black and white one.

	Jacobson et al., 1999�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\06\00àà\00\00\00\00\00\00�\0E÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "83" 
83

	RCT
	A low-literacy one-page handout on pneumococcal vaccination and a one-page low-literacy handout on nutrition used in conjunction with a patient-physician dialogue.
	None
	Group receiving the pneumococcal handout had more discussions about it with their physician and were more likely to receive the immunization than group receiving handout on nutrition.


Table 6.
Summary of studies of interventions to improve health-related outcomes in low-literacy populations (KQ 2) (continued)

	Study
	Design
	Intervention
	Literacy Measure
	Results

	Pepe and Chodzko-Zajko, 1997 QUOTE "87" 
87

	Single sample pre-test/posttest
	A cholesterol education video delivered at 2 week followup visit for low-literacy seniors.
	REALM
	After viewing the video and 1 month later, participants had greater knowledge of cholesterol and cardiovascular disease.  However, knowledge was associated with literacy as measured by the REALM.


Note:  RCT, randomized controlled trials; REALM, Rapid Estimate of Adult Literacy in Medicine; WRAT, Wide Range Achievement Test; WRAT-R, WRAT-Revised; SMOG, a readability formula.
Table 7.
Measurement tools and criteria used to measure literacy in KQ 1 articles

	Study
	Measurement Tool
	Literacy Measurement Levels

	Stanton et al., 1990�ûwP)øw\00ÿÿÿ\07\00\00\00<\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt"Stanton, Feehan, et al. 1990 #3890\01\04\00\07\00àà\00\00\00\00\00\00à\09÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\06\00àà\00\00\00\00\00\00à\09÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "48" 
48

	Burt Word Reading Test, 1974 Revision
	NR

	TenHave et al., 1997�ûwP)øw\00ÿÿÿ\07\00\00\00#\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt)TenHave TR, Van Horn B, et al. 1997 #6010\01\04\00\0A\00àà\00\00\00\00\00\00øŸï\00\01\00\00\00¨\19=\00Ð"t\00\04\04"\00\01\00\00\00TH\14\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\0A\00àà\00\00\00\00\00\00øŸï\00\01\00\00\00¨\19=\00Ð"t\00\04\04"\00\01\00\00\00TH\14\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "32" 
32

	CARDES (developed for this study)
	< 5th grade
5th to 8th grade
> 8th grade 

	Frack et al., 1997�ûwP)øw\00ÿÿÿ\07\00\00\00%\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt"Frack, Woodruff, et al. 1997 #6160\01\04\00\05\00àà\00\00\00\00\00\00P7þ\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\08\00àà\00\00\00\00\00\00P7þ\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "52" 
52

	Cloze procedure measured Spanish-language literacy
	Mean 

	Weiss et al., 1994�ûwP)øw\00ÿÿÿ\07\00\00\00-\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt#Weiss, Blanchard, et al. 1994 #7990\01\04\00\05\00àà\00\00\00\00\00\00øŸï\00\01\00\00\00¨\19=\00Ð"t\00\04\04"\00\01\00\00\00TH\14\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\09\00àà\00\00\00\00\00\00øŸï\00\01\00\00\00¨\19=\00Ð"t\00\04\04"\00\01\00\00\00TH\14\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "64" 
64

	Instrument for the Diagnosis of Reading (IDL)
	Grade equivalent:  0 through ≥ 8th grade

	Kalichman and Rompa, 2000�ûwP)øw\00ÿÿÿ\07\00\00\00\0C\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt$Kalichman S.C. & Rompa D. 2000 #2670\01\08\00\0B\00àà\00\00\00\00\00\00°,÷\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\01\00àà\00\00\00\00\00\00°,÷\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\01\00àà\00\00\00\00\00\00°,÷\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\01\00àà\00\00\00\00\00\00°,÷\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\03\00\00\00\00\00\00\00/\00\00\00\00\000\00\00\00\00\00\00\00ÿÿÿÿ\1F\10\00x\00\00\00\000µþ\00\07\00àà\00\00\00\00\00\00°,÷\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\01\00àà\00\00\00\00\00\00°,÷\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\0B\00\00\00\00\00\00ºI_0µþ\00\05\00\00\00\05\00\00\00\00\00\00\00´ô\12\000¬W\00ÿÿÿÿ  QUOTE "38" 
38

	Modified TOFHLA
reading comprehension section
	"Lower health literacy"
"Higher health literacy"
Cut-off for higher health literacy at 80% correct on TOFHLA subtest

	Hawthorne, 1996�ûwP)øw\00ÿÿÿ\07\00\00\00$\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\14Hawthorne 1996 #6070\01\02\00\09\00àà\00\00\00\00\00\00h\15ü\00\01\00\00\00¨\19=\00 \0Fu\00\00\05\1B\00\01\00\00\00\5C8\14\00\0B\00\00\00\00\00\00ºI_ØVð\00\03\00\00\00\05\00\00\00\00\00\00\00´ô\12\000¬W\00ÿÿÿÿ  QUOTE "45" 
45

	NR
	Low, middle, high

	Sullivan et al., 1995�ûwP)øw\00ÿÿÿ\07\00\00\00+\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt(Sullivan LM, Dukes KA, et al. 1995 #7570\01\04\00\0B\00àà\00\00\00\00\00\00øŸï\00\01\00\00\00¨\19=\00Ð"t\00\04\04"\00\01\00\00\00TH\14\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\08\00àà\00\00\00\00\00\00øŸï\00\01\00\00\00¨\19=\00Ð"t\00\04\04"\00\01\00\00\00TH\14\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "63" 
63

	Questionnaire Literacy Screen (QLS)
	Pass: all answers correct
Fail

	Arnold et al., 2001�ûwP)øw\00ÿÿÿ\07\00\00\00\0A\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt Arnold, Davis, et al. 2001 #2230\01\04\00\06\00àà\00\00\00\00\00\00xKÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\05\00àà\00\00\00\00\00\00xKÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "34" 
34

Conlin and Schumann, 2002�ûwP)øw\00ÿÿÿ\07\00\00\00?\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\1DConlin & Schumann 2002 #13990\01\04\00\06\00àà\00\00\00\00\00\00ˆJÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\03\00\00\00\00\00\00\00/\00\00\00\00\000\00\00\00\00\00\00\00ÿÿÿÿ\1F\10\00x\00\00\00\000µþ\00\08\00àà\00\00\00\00\00\00ˆJÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\0C\00\00\00\00\00\00ºI_¸œ³\01\01\00\00\00\01\00\00\00\00\00\00\00´ô\12\000¬W\00ÿÿÿÿ  QUOTE "35" 
35

Davis et al., 1996�ûwP)øw\00ÿÿÿ\07\00\00\00(\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt Davis, Arnold, et al. 1996 #6550\01\04\00\05\00àà\00\00\00\00\00\00ˆ6ý\00\01\00\00\00¨\19=\00�Nt\00D\04\15\00\01\00\00\00TH\14\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\06\00àà\00\00\00\00\00\00ˆ6ý\00\01\00\00\00¨\19=\00�Nt\00D\04\15\00\01\00\00\00TH\14\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "27" 
27

Gordon et al, 2002�ûwP)øw\00ÿÿÿ\07\00\00\00\02\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt!Gordon, Hampson, et al. 2002 #280\01\04\00\06\00àà\00\00\00\00\00\00¨Ôô\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\07\00àà\00\00\00\00\00\00¨Ôô\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\12\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "58" 
58
 
Moon et al., 1998�ûwP)øw\00ÿÿÿ\07\00\00\00\1A\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\1EMoon, Cheng, et al. 1998 #5060\01\04\00\04\00àà\00\00\00\00\00\00˜Õô\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\05\00àà\00\00\00\00\00\00˜Õô\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "30" 
30

Williams et al., 1998�ûwP)øw\00ÿÿÿ\07\00\00\00\18\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt"Williams, Baker, et al. 1998 #4890\00"\00  QUOTE "43" 
43
 
Wilson and McLemore, 1997�ûwP)øw\00ÿÿÿ\07\00\00\00 \00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\1CWilson & McLemore 1997 #5710\01\04\00\06\00àà\00\00\00\00\00\00\08”ù\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\03\00\00\00\00\00\00\00/\00\00\00\00\000\00\00\00\00\00\00\00ÿÿÿÿ\1F\10\00x\00\00\00\000µþ\00\08\00àà\00\00\00\00\00\00\08”ù\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\0B\00\00\00\00\00\00ºI_Ð\0Aõ\00\05\00\00\00\05\00\00\00\00\00\00\00´ô\12\000¬W\00ÿÿÿÿ  QUOTE "36" 
36

	REALM
	≤ 3rd grade
4th to 6th grade
7th to 8th grade
≥ 9th grade

	Li et al., 2000�ûwP)øw\00ÿÿÿ\07\00\00\00\0F\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\1CLi, Brown, et al. 2000 #3270\01\04\00\02\00àà\00\00\00\00\00\00@\04÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\05\00àà\00\00\00\00\00\00@\04÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "51" 
51

	REALM
	4th to 6th grade
7th to 8th grade
≥ 9th grade

	Bennett et al., 1998�ûwP)øw\00ÿÿÿ\07\00\00\00\19\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt$Bennett, Ferreira, et al. 1998 #4940\01\04\00\07\00àà\00\00\00\00\00\00HDö\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\08\00àà\00\00\00\00\00\00HDö\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "61" 
61

	REALM
	≤ 6th grade 
> 6th grade 

	Fortenberry et al., 2001�ûwP)øw\00ÿÿÿ\07\00\00\00\09\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt)Fortenberry, McFarlane, et al. 2001 #1970\01\04\00\0B\00àà\00\00\00\00\00\00ÈÒô\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\09\00àà\00\00\00\00\00\00ÈÒô\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "33" 
33

Kaufman et al., 2001�ûwP)øw\00ÿÿÿ\07\00\00\00\0B\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt'Kaufman H, Skipper B, et al. 2001 #2270\01\04\00\09\00àà\00\00\00\00\00\008¡ï\00\01\00\00\00¨\19=\00@§t\00¦\04\0A\00\01\00\00\00TH\14\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\09\00àà\00\00\00\00\00\008¡ï\00\01\00\00\00¨\19=\00@§t\00¦\04\0A\00\01\00\00\00TH\14\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "46" 
46

Lindau et al., 2002�ûwP)øw\00ÿÿÿ\07\00\00\00\05\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt Lindau, Tomori, et al. 2002 #590\01\04\00\06\00àà\00\00\00\00\00\00à\04÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\06\00àà\00\00\00\00\00\00à\04÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\12\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "28" 
28

	REALM
	< 9th grade 
≥ 9th grade or higher

	Battersby et al., 1993�ûwP)øw\00ÿÿÿ\07\00\00\00:\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt%Battersby, Hartley, et al. 1993 #3170\01\04\00\09\00àà\00\00\00\00\00\00HDö\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\07\00àà\00\00\00\00\00\00HDö\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "55" 
55

	Schonell Graded Word Reading Test
	Mean

	Schillinger et al., 2002�ûwP)øw\00ÿÿÿ\07\00\00\00\03\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt'Schillinger, Grumbach, et al. 2002 #360\01\04\00\0B\00àà\00\00\00\00\00\00èNÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\08\00àà\00\00\00\00\00\00èNÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\12\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "54" 
54

Scott et al., 2002�ûwP)øw\00ÿÿÿ\07\00\00\00\04\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt$Scott, Gazmararian, et al. 2002 #520\01\04\00\05\00àà\00\00\00\00\00\00`\02÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\0B\00àà\00\00\00\00\00\00`\02÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\12\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "23" 
23


	S-TOFHLA, English or Spanish version
	Inadequate
Marginal
Adequate

	Davis et al., 1999�ûwP)øw\00ÿÿÿ\07\00\00\00\15\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\1EDavis, Byrd, et al. 1999 #4130\01\04\00\05\00àà\00\00\00\00\00\00 }Ã\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\04\00àà\00\00\00\00\00\00 }Ã\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "47" 
47

	Slosson Oral Reading Test, Revised
	Reading level 2 or more grade levels behind (referred to as low reading level)


Table 7.
Measurement tools and criteria used to measure literacy in KQ 1 articles (continued)

	Study
	Measurement Tool
	Literacy Measurement Levels

	Gazmararian et al., 1999�ûwP)øw\00ÿÿÿ\07\00\00\00\16\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt&Gazmararian, Parker, et al. 1999 #4540\01\04\00\0B\00àà\00\00\00\00\00\008Öô\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\06\00àà\00\00\00\00\00\008Öô\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "37" 
37

	S-TOFHLA
	Low, good

	Golin et al., 2002�ûwP)øw\00ÿÿÿ\07\00\00\00I\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\1BGolin, Liu, et al. 2002 #10\00\1B\00  QUOTE "50" 
50

	S-TOFHLA
	36-point scale

	Baker et al., 2002�ûwP)øw\00ÿÿÿ\07\00\00\00\01\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt$Baker, Gazmararian, et al. 2002 #180\01\04\00\05\00àà\00\00\00\00\00\00P„Ã\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\0B\00àà\00\00\00\00\00\00P„Ã\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\12\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "24" 
24
 Gazmararian et al., 1999�ûwP)øw\00ÿÿÿ\07\00\00\00@\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt&Gazmararian, Baker, et al. 1999 #17170\01\04\00\0B\00àà\00\00\00\00\00\00(Kö\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\05\00àà\00\00\00\00\00\00(Kö\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\14\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "7" 
7
 Gazmararian et al., 2000�ûwP)øw\00ÿÿÿ\07\00\00\00\0D\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt%Gazmararian, Baker, et al. 2000 #2700\01\04\00\0B\00àà\00\00\00\00\00\00(Kö\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\05\00àà\00\00\00\00\00\00(Kö\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "22" 
22

	S-TOFHLA
	Inadequate
Marginal
Adequate

	Miller et al., 2003�ûwP)øw\00ÿÿÿ\07\00\00\00B\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\1DMiller, Liu, et al. 2003 #430\01\04\00\06\00àà\00\00\00\00\00\00@\09÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\03\00àà\00\00\00\00\00\00@\09÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\12\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "41" 
41

	S-TOFHLA
	Mean

	Weiss et al., 1992�ûwP)øw\00ÿÿÿ\07\00\00\000\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\1EWeiss, Hart, et al. 1992 #9050\01\04\00\05\00àà\00\00\00\00\00\00°\11÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\04\00àà\00\00\00\00\00\00°\11÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "62" 
62

	Tests of Adult Basic Education and Mott Basic Language Skills Program
	≤ 4th grade

5th to 6th grade

7th to 8th grade

≥ 9th grade

	Zaslow et al., 2001�ûwP)øw\00ÿÿÿ\07\00\00\00\08\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\1FZaslow, Hair, et al. 2001 #1820\01\04\00\06\00àà\00\00\00\00\00\00pøÇ\01\01\00\00\00¨\19=\00ˆ\5Cv\00\0A\03}\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\04\00àà\00\00\00\00\00\00pøÇ\01\01\00\00\00¨\19=\00ˆ\5Cv\00\0A\03}\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "57" 
57

	Test of Applied Literacy Skills (TALS), developed by Educational Testing Service
	5 levels 
Levels 1 to 2 considered low literacy

	Baker et al., 1997�ûwP)øw\00ÿÿÿ\07\00\00\00"\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt Baker, Parker, et al. 1997 #5990\01\04\00\05\00àà\00\00\00\00\00\00P7þ\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\06\00àà\00\00\00\00\00\00P7þ\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "25" 
25

Baker et al., 1998�ûwP)øw\00ÿÿÿ\07\00\00\00\17\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt&Baker DW, Parker RM, et al. 1998 #4760\01\04\00\08\00àà\00\00\00\00\00\00øŸï\00\01\00\00\00¨\19=\00�Nt\00\04\04\1D\00\01\00\00\00TH\14\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\09\00àà\00\00\00\00\00\00øŸï\00\01\00\00\00¨\19=\00�Nt\00\04\04\1D\00\01\00\00\00TH\14\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "26" 
26
 
Williams et al., 1998�ûwP)øw\00ÿÿÿ\07\00\00\00\1D\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt"Williams, Baker, et al. 1998 #5470\01\04\00\08\00àà\00\00\00\00\00\00\00\0D÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\05\00àà\00\00\00\00\00\00\00\0D÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "42" 
42

	TOFHLA
	Adequate
Marginal
Inadequate

	Kalichman et al., 1999�ûwP)øw\00ÿÿÿ\07\00\00\00G\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt2Kalichman S.C., Ramachandran B., et al. 1999 #4270\01\08\00\0B\00àà\00\00\00\00\00\00ˆ½ù\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\01\00àà\00\00\00\00\00\00ˆ½ù\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\01\00àà\00\00\00\00\00\00ˆ½ù\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\01\00àà\00\00\00\00\00\00ˆ½ù\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\0E\00àà\00\00\00\00\00\00ˆ½ù\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\01\00àà\00\00\00\00\00\00ˆ½ù\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "49" 
49

Kalichman et al., 2000�ûwP)øw\00ÿÿÿ\07\00\00\00\0E\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt+Kalichman S.C., Rompa D., et al. 2000 #2870\01\08\00\0B\00àà\00\00\00\00\00\00ˆ½ù\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\01\00àà\00\00\00\00\00\00ˆ½ù\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\01\00àà\00\00\00\00\00\00ˆ½ù\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\01\00àà\00\00\00\00\00\00ˆ½ù\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\07\00àà\00\00\00\00\00\00ˆ½ù\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\01\00àà\00\00\00\00\00\00ˆ½ù\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "39" 
39
 

Kalichman and Rompa, 2000�ûwP)øw\00ÿÿÿ\07\00\00\00E\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt%Kalichman S.C. & Rompa D. 2000 #22030\01\08\00\0B\00àà\00\00\00\00\00\00ˆ½ù\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\01\00àà\00\00\00\00\00\00ˆ½ù\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\01\00àà\00\00\00\00\00\00ˆ½ù\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\01\00àà\00\00\00\00\00\00ˆ½ù\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\03\00\00\00\00\00\00\00/\00\00\00\00\000\00\00\00\00\00\00\00ÿÿÿÿ\1F\10\00x\00\00\00\00ð©ù\00\07\00àà\00\00\00\00\00\00ˆ½ù\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\01\00àà\00\00\00\00\00\00ˆ½ù\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\0C\00\00\00\00\00\00ºI_\08dñ\00\01\00\00\00\01\00\00\00\00\00\00\00´ô\12\000¬W\00ÿÿÿÿ  QUOTE "56" 
56

	TOFHLA reading comprehension section only
	Lower literacy: score below 85% correct
Higher literacy: score 86% correct or higher

	Kalichman et al., 2000�ûwP)øw\00ÿÿÿ\07\00\00\00\10\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt.Kalichman S.C., Benotsch E., et al. 2000 #3330\01\08\00\0B\00àà\00\00\00\00\00\00 Zý\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\01\00àà\00\00\00\00\00\00 Zý\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\01\00àà\00\00\00\00\00\00 Zý\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\01\00àà\00\00\00\00\00\00 Zý\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\0A\00àà\00\00\00\00\00\00 Zý\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\01\00àà\00\00\00\00\00\00 Zý\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "40" 
40

	TOFHLA reading comprehension section only
	Lower literacy: score below 80% correct
Higher literacy: score 80% correct or higher

	Andrasik et al., 1988�ûwP)øw\00ÿÿÿ\07\00\00\00=\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt'Andrasik F, Kabela E, et al. 1988 #4510\01\04\00\0A\00àà\00\00\00\00\00\00ˆ1ý\00\01\00\00\00¨\19=\00\18Ùs\00º\04\05\00\01\00\00\00TH\14\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\08\00àà\00\00\00\00\00\00ˆ1ý\00\01\00\00\00¨\19=\00\18Ùs\00º\04\05\00\01\00\00\00TH\14\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "60" 
60

	WRAT
	NR

	Fredrickson et al., 1995�ûwP)øw\00ÿÿÿ\07\00\00\00)\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt0Fredrickson DD, Washington RL, et al. 1995 #7170\01\04\00\0E\00àà\00\00\00\00\00\00˜\0Dü\00\01\00\00\00¨\19=\00`\1Au\00þ\04\07\00\01\00\00\00\5C8\14\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\0D\00àà\00\00\00\00\00\00˜\0Dü\00\01\00\00\00¨\19=\00`\1Au\00þ\04\07\00\01\00\00\00\5C8\14\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "44" 
44

	WRAT
	< 4th grade
4th to 5th grade 
6th to 7th grade 
8th to 10th grade 
11th to 12th grade
13+ grade

	Fisch et al., 1998�ûwP)øw\00ÿÿÿ\07\00\00\005\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt#Fisch, Unverzagt, et al. 1998 #1570\01\04\00\05\00àà\00\00\00\00\00\00HDö\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\09\00àà\00\00\00\00\00\00HDö\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "59" 
59

Miller et al., 1996�ûwP)øw\00ÿÿÿ\07\00\00\007\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt$Miller, O'Donnell, et al. 1996 #2080\01\04\00\06\00àà\00\00\00\00\00\00P7þ\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\09\00àà\00\00\00\00\00\00P7þ\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "29" 
29

Spandorfer et al., 1995�ûwP)øw\00ÿÿÿ\07\00\00\00,\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt%Spandorfer, Karras, et al. 1995 #7660\01\04\00\0A\00àà\00\00\00\00\00\00 \01÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\06\00àà\00\00\00\00\00\00 \01÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "31" 
31

	WRAT
	Mean 

	Ross et al., 2001�ûwP)øw\00ÿÿÿ\07\00\00\004\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\1DRoss, Frier, et al. 2001 #430\01\04\00\04\00àà\00\00\00\00\00\00 \08÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\05\00àà\00\00\00\00\00\00 \08÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\12\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "53" 
53

	WRAT3 (children)
NART (mothers)
	WRAT3: mean
NART: mean


Note:  NA, not applicable; NR, not reported; TOFLA, Test of Functional Health Literacy in Adults; S-TOFHLA, Short TOFHLA; CARDES, Cardiovascular Dietary Education System; WRAT, Wide Range Achievement Test; WRAT3, Wide Range Achievement Test, 3rd edition; NART, National Adult Reading Test.

Table 8.
Studies of knowledge or comprehension of health service use (KQ 1a)
	Study
	Population
	Results

	Davis et al., 1996�ûwP)øw\00ÿÿÿ\07\00\00\00(\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt Davis, Arnold, et al. 1996 #6550\01\04\00\05\00àà\00\00\00\00\00\00ˆ6ý\00\01\00\00\00¨\19=\00�Nt\00D\04\15\00\01\00\00\00TH\14\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\06\00àà\00\00\00\00\00\00ˆ6ý\00\01\00\00\00¨\19=\00�Nt\00D\04\15\00\01\00\00\00TH\14\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "27" 
27

	Low-income women at an ambulatory clinic at Louisiana State University at Shreveport
	Lower literacy correlated with lower knowledge about mammograms (adjusted)

	Lindau et al., 2002�ûwP)øw\00ÿÿÿ\07\00\00\00\05\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt Lindau, Tomori, et al. 2002 #590\01\04\00\06\00àà\00\00\00\00\00\00à\04÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\06\00àà\00\00\00\00\00\00à\04÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\12\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "28" 
28

	Women in women's health clinics at an academic medical center in Chicago, predominantly Medicaid insurance
	Higher literacy associated with more knowledge about cervical cancer screening (adjusted) 

	Miller et al., 1996�ûwP)øw\00ÿÿÿ\07\00\00\007\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt$Miller, O'Donnell, et al. 1996 #2080\01\04\00\06\00àà\00\00\00\00\00\00P7þ\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\09\00àà\00\00\00\00\00\00P7þ\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "29" 
29

	Participants enrolling in anti-infective clinical trials
	Moderate correlation between literacy and understanding of informed consent (unadjusted)

	Moon et al., 1998�ûwP)øw\00ÿÿÿ\07\00\00\00\1A\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\1EMoon, Cheng, et al. 1998 #5060\01\04\00\04\00àà\00\00\00\00\00\00˜Õô\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\05\00àà\00\00\00\00\00\00˜Õô\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "30" 
30

	Parents of children in urban and suburban pediatric practices in Washington, DC
	No correlation between literacy and parental knowledge of health maintenance procedures or child health measures (adjusted)

	Spandorfer et al., 1995�ûwP)øw\00ÿÿÿ\07\00\00\00,\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt%Spandorfer, Karras, et al. 1995 #7660\01\04\00\0A\00àà\00\00\00\00\00\00 \01÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\06\00àà\00\00\00\00\00\00 \01÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "31" 
31

	Impoverished inner-city patients at an emergency department in Philadelphia
	Reading ability was best predictor of knowledge of discharge instructions (adjusted) 

	TenHave et al., 1997�ûwP)øw\00ÿÿÿ\07\00\00\00#\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt)TenHave TR, Van Horn B, et al. 1997 #6010\01\04\00\0A\00àà\00\00\00\00\00\00øŸï\00\01\00\00\00¨\19=\00Ð"t\00\04\04"\00\01\00\00\00TH\14\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\0A\00àà\00\00\00\00\00\00øŸï\00\01\00\00\00¨\19=\00Ð"t\00\04\04"\00\01\00\00\00TH\14\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "32" 
32

	Community members coming to a cholesterol screening at a local supermarket
	Higher literacy associated with more "Heart Healthy Knowledge" (P value not reported) (unadjusted) 


Table 9.
Studies of knowledge or comprehension of health outcomes (KQ 1b)
	Study
	Population
	Results

	Arnold et al., 2001�ûwP)øw\00ÿÿÿ\07\00\00\00\0A\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt Arnold, Davis, et al. 2001 #2230\01\04\00\06\00àà\00\00\00\00\00\00xKÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\05\00àà\00\00\00\00\00\00xKÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "34" 
34

	Predominantly Medicaid or uninsured pregnant women
	Low literacy predicted lower knowledge about smoking effects (adjusted)

	Conlin and Schumann, 2002�ûwP)øw\00ÿÿÿ\07\00\00\00?\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\1DConlin & Schumann 2002 #13990\01\04\00\06\00àà\00\00\00\00\00\00ˆJÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\03\00\00\00\00\00\00\00/\00\00\00\00\000\00\00\00\00\00\00\00ÿÿÿÿ\1F\10\00x\00\00\00\00Ð\0Aõ\00\08\00àà\00\00\00\00\00\00ˆJÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\0C\00\00\00\00\00\00ºI_\08dñ\00\01\00\00\00\01\00\00\00\00\00\00\00´ô\12\000¬W\00ÿÿÿÿ  QUOTE "35" 
35

	Patients recovering from open heart surgery at a teaching hospital
	Lower literacy correlated with lower score on knowledge test of discharge instructions (unadjusted)

	Gazmararian et al., 1999�ûwP)øw\00ÿÿÿ\07\00\00\00\16\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt&Gazmararian, Parker, et al. 1999 #4540\01\04\00\0B\00àà\00\00\00\00\00\008Öô\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\06\00àà\00\00\00\00\00\008Öô\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "37" 
37

	Female Medicaid managed care enrollees in Memphis, Tennessee
	Lower literacy associated with less knowledge of time most likely to get pregnant during menstrual cycle (adjusted)

	Kalichman et al., 2000�ûwP)øw\00ÿÿÿ\07\00\00\00\10\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt.Kalichman S.C., Benotsch E., et al. 2000 #3330\01\08\00\0B\00àà\00\00\00\00\00\00 Zý\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\01\00àà\00\00\00\00\00\00 Zý\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\01\00àà\00\00\00\00\00\00 Zý\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\01\00àà\00\00\00\00\00\00 Zý\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\0A\00àà\00\00\00\00\00\00 Zý\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\01\00àà\00\00\00\00\00\00 Zý\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "40" 
40

	HIV-infected individuals living in Atlanta, Georgia
	Higher literacy associated with higher likelihood of understanding the meaning of the CD4 count or viral load (adjusted)

	Kalichman and Rompa, 2000�ûwP)øw\00ÿÿÿ\07\00\00\00\0C\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt$Kalichman S.C. & Rompa D. 2000 #2670\01\08\00\0B\00àà\00\00\00\00\00\00°,÷\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\01\00àà\00\00\00\00\00\00°,÷\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\01\00àà\00\00\00\00\00\00°,÷\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\01\00àà\00\00\00\00\00\00°,÷\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\03\00\00\00\00\00\00\00/\00\00\00\00\000\00\00\00\00\00\00\00ÿÿÿÿ\1F\10\00x\00\00\00\00Ð\0Aõ\00\07\00àà\00\00\00\00\00\00°,÷\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\01\00àà\00\00\00\00\00\00°,÷\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\0B\00\00\00\00\00\00ºI_Ð\0Aõ\00\05\00\00\00\05\00\00\00\00\00\00\00´ô\12\000¬W\00ÿÿÿÿ  QUOTE "38" 
38

	HIV-infected individuals living in Atlanta, Georgia
	Lower literacy associated with less understanding of meaning of CD4 counts and viral load; lower literacy associated with less knowledge of disease and treatment based on 14-item questionnaire (adjusted)

	Kalichman et al., 2000�ûwP)øw\00ÿÿÿ\07\00\00\00\0E\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt+Kalichman S.C., Rompa D., et al. 2000 #2870\01\08\00\0B\00àà\00\00\00\00\00\00ˆ½ù\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\01\00àà\00\00\00\00\00\00ˆ½ù\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\01\00àà\00\00\00\00\00\00ˆ½ù\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\01\00àà\00\00\00\00\00\00ˆ½ù\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\07\00àà\00\00\00\00\00\00ˆ½ù\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\01\00àà\00\00\00\00\00\00ˆ½ù\00\01\00\00\00¨\19=\00\00'u\00Ü\04\0A\00\01\00\00\00\5C8\14\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "39" 
39

	HIV-infected individuals living in Atlanta, Georgia
	Higher literacy associated with knowledge of CD4 counts and viral load (adjusted)

	Miller et al., 2003�ûwP)øw\00ÿÿÿ\07\00\00\00B\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\1DMiller, Liu, et al. 2003 #430\01\04\00\06\00àà\00\00\00\00\00\00@\09÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\03\00àà\00\00\00\00\00\00@\09÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\12\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "41" 
41

	HIV-infected patients in a public hospital affiliated clinic
	Literacy associated with knowledge of antiretroviral medication (unadjusted)

	Williams et al., 1998�ûwP)øw\00ÿÿÿ\07\00\00\00\1D\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt"Williams, Baker, et al. 1998 #5470\01\04\00\08\00àà\00\00\00\00\00\00\00\0D÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\05\00àà\00\00\00\00\00\00\00\0D÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "42" 
42

	Patients with diabetes or hypertension attending a primary care clinic at a public hospital in Los Angeles or Atlanta
	Higher literacy associated with more knowledge about hypertension and diabetes (adjusted)

	Williams et al., 1998�ûwP)øw\00ÿÿÿ\07\00\00\00\18\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt"Williams, Baker, et al. 1998 #4890\00"\00  QUOTE "43" 
43

	Adult asthma patients in the emergency department at Grady Memorial Hospital
	Higher literacy associated with more asthma knowledge (adjusted)

	Wilson and McLemore, 1997�ûwP)øw\00ÿÿÿ\07\00\00\00 \00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\1CWilson & McLemore 1997 #5710\01\04\00\06\00àà\00\00\00\00\00\00\08”ù\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\03\00\00\00\00\00\00\00/\00\00\00\00\000\00\00\00\00\00\00\00ÿÿÿÿ\1F\10\00x\00\00\00\00¸þ²\01\08\00àà\00\00\00\00\00\00\08”ù\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\0B\00\00\00\00\00\00ºI_ØVð\00\05\00\00\00\05\00\00\00\00\00\00\00´ô\12\000¬W\00ÿÿÿÿ  QUOTE "36" 
36

	Patients hospitalized for knee or hip surgery
	No correlation between literacy level and patients' level of knowledge about self-care after receiving written education materials (unadjusted)


Table 10.
Studies of the relationship between literacy and depression (KQ 1b)
	Study
	Population
	Results

	Gazmararian et al., 2000 QUOTE "22" 
22

	Elderly persons without dementia in a Medicare health plan
	Marginal literacy associated with lower rate of depression (adjusted)

	TenHave et al., 1997 QUOTE "32" 
32

	Mostly black middle-aged and elderly persons attending a supermarket cholesterol screening 
	Lower literacy associated with higher depression scores (adjusted)

	Kalichman and Rompa, 2000 QUOTE "56" 
56

	Mostly black middle-aged HIV-positive patients
	Lower literacy associated with more symptoms of depression (unadjusted)

	Gordon et al., 2002 QUOTE "58" 
58

	Mostly white middle-aged rheumatoid arthritis patients
	Lower literacy associated with higher rate of depression (unadjusted)

	Zaslow et al., 2001 QUOTE "57" 
57

	Black young adult mothers who qualified for Aid to Families with Dependent Children
	Lower literacy associated with higher rate of depression (unadjusted)


Table 11.
Studies of the relationship between literacy and global health status (KQ 1b)
	Study
	Population
	Results

	Weiss et al., 1992 QUOTE "62" 
62

	Young English-speaking adult students in an adult education class
	Lower literacy associated with poorer health status score (adjusted)

	Baker et al., 1997 QUOTE "25" 
25

	Middle-aged English- and Spanish-speaking patients of hospital walk-in clinics or emergency departments
	Lower literacy associated with poorer health status rating (adjusted)

	Sullivan et al., 1995 QUOTE "63" 
63

	Middle-aged and elderly patients with type 2 diabetes
	No difference in physical functioning and literacy

	Gazmararian et al., 1999 QUOTE "7" 
7

	Elderly Spanish- and English-speaking Medicare beneficiaries without dementia
	Lower literacy associated with poorer health status rating (unadjusted)


Table 12.
Measurement tools and criteria used to measure literacy in KQ 2 articles

	Study
	Measurement Tool
	Literacy Measurement Levels

	Eaton and Holloway, 1980�ûwP)øw\00ÿÿÿ\07\00\00\00>\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\1BEaton & Holloway 1980 #6050\01\04\00\05\00àà\00\00\00\00\00\00À\10÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\03\00\00\00\00\00\00\00/\00\00\00\00\000\00\00\00\00\00\00\00ÿÿÿÿ\1F\10\00x\00\00\00\00¸þ²\01\08\00àà\00\00\00\00\00\00À\10÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\0B\00\00\00\00\00\00ºI_\10\00÷\00\03\00\00\00\05\00\00\00\00\00\00\00´ô\12\000¬W\00ÿÿÿÿ  QUOTE "76" 
76

	Adult Basic Learning Examination (ABLE)
	NR

	Hartman et al., 1997�ûwP)øw\00ÿÿÿ\07\00\00\00!\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt$Hartman, McCarthy, et al. 1997 #5780\01\04\00\07\00àà\00\00\00\00\00\00¨Ôô\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\08\00àà\00\00\00\00\00\00¨Ôô\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "79" 
79

	ABLE, Level II 
	≤ 8th grade

9th to 12th grade
> 12th grade

	Hussey, 1994�ûwP)øw\00ÿÿÿ\07\00\00\00.\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\11Hussey 1994 #8070\01\02\00\06\00àà\00\00\00\00\00\00�\0E÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\0B\00\00\00\00\00\00ºI_\10\00÷\00\03\00\00\00\05\00\00\00\00\00\00\00´ô\12\000¬W\00ÿÿÿÿ  QUOTE "82" 
82

	Comprehension Subtest of the Gates-MacGinitie Reading Test 
	NR

	Poresky and Daniels, 2001�ûwP)øw\00ÿÿÿ\07\00\00\00\07\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\1CPoresky & Daniels 2001 #1780\01\04\00\07\00àà\00\00\00\00\00\00@\09÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\03\00\00\00\00\00\00\00/\00\00\00\00\000\00\00\00\00\00\00\00ÿÿÿÿ\1F\10\00x\00\00\00\000µþ\00\07\00àà\00\00\00\00\00\00@\09÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\0B\00\00\00\00\00\00ºI_\10\00÷\00\03\00\00\00\05\00\00\00\00\00\00\00´ô\12\000¬W\00ÿÿÿÿ  QUOTE "68" 
68

	Comprehensive Adult Student Assessment Scale
	Continuous measurement

	Davis et al., 1998�ûwP)øw\00ÿÿÿ\07\00\00\00\1B\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt Davis, Berkel, et al. 1998 #5280\01\04\00\05\00àà\00\00\00\00\00\00ÈFÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\06\00àà\00\00\00\00\00\00ÈFÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "73" 
73
 
Davis et al., 1998�ûwP)øw\00ÿÿÿ\07\00\00\00\1C\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt"Davis, Holcombe, et al. 1998 #5300\01\04\00\05\00àà\00\00\00\00\00\00�\0E÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\08\00àà\00\00\00\00\00\00�\0E÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "75" 
75

Murphy et al., 2000�ûwP)øw\00ÿÿÿ\07\00\00\00\11\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt"Murphy, Chesson, et al. 2000 #3420\01\04\00\06\00àà\00\00\00\00\00\00@\0E÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\07\00àà\00\00\00\00\00\00@\0E÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "89" 
89

Hayes, 1998�ûwP)øw\00ÿÿÿ\07\00\00\00D\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\11Hayes 1998 #18000\01\02\00\05\00àà\00\00\00\00\00\00HDö\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\0C\00\00\00\00\00\00ºI_\08dñ\00\01\00\00\00\01\00\00\00\00\00\00\00´ô\12\000¬W\00ÿÿÿÿ  QUOTE "80" 
80

Raymond et al., 2002�ûwP)øw\00ÿÿÿ\07\00\00\00\00\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt#Raymond, Dalebout, et al. 2002 #170\01\04\00\07\00àà\00\00\00\00\00\00\18Bö\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\08\00àà\00\00\00\00\00\00\18Bö\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\12\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "88" 
88

	REALM
	≤ 3rd grade
4th to 6th grade
7th to 8th grade
≥ 9th grade

	Kim et al., 2001�ûwP)øw\00ÿÿÿ\07\00\00\00F\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\1EKim, Knight, et al. 2001 #1640\01\04\00\03\00àà\00\00\00\00\00\000Wý\00\01\00\00\00¨\19=\00 \0Fu\00(\05\1E\00\01\00\00\00\5C8\14\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\06\00àà\00\00\00\00\00\000Wý\00\01\00\00\00¨\19=\00 \0Fu\00(\05\1E\00\01\00\00\00\5C8\14\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "84" 
84

Davis et al., 1996�ûwP)øw\00ÿÿÿ\07\00\00\008\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt"Davis, Bocchini, et al. 1996 #2330\01\04\00\05\00àà\00\00\00\00\00\00 }Ã\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\08\00àà\00\00\00\00\00\00 }Ã\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "74" 
74

	REALM
	≤ 3rd grade
4th to 6th grade
7th to 8th grade
≥ 9th grade
Mean score

	Davis et al., 1998�ûwP)øw\00ÿÿÿ\07\00\00\006\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt%Davis, Fredrickson, et al. 1998 #1700\01\04\00\05\00àà\00\00\00\00\00\00�\0E÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\0B\00àà\00\00\00\00\00\00�\0E÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "91" 
91

	REALM
	Mean, median

	Murphy et al., 1996�ûwP)øw\00ÿÿÿ\07\00\00\00'\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt Murphy, Davis, et al. 1996 #6540\01\04\00\06\00àà\00\00\00\00\00\00˜NÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\05\00àà\00\00\00\00\00\00˜NÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "86" 
86

	REALM
	Mean

	Pepe and Chodzko-Zajko, 1997�ûwP)øw\00ÿÿÿ\07\00\00\00C\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt Pepe & Chodzko-Zajko 1997 #19000\01\04\00\04\00àà\00\00\00\00\00\00 :þ\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\03\00\00\00\00\00\00\00/\00\00\00\00\000\00\00\00\00\00\00\00ÿÿÿÿ\1F\10\00x\00\00\00\00\10\00÷\00\0D\00àà\00\00\00\00\00\00 :þ\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\0C\00\00\00\00\00\00ºI_\08dñ\00\01\00\00\00\01\00\00\00\00\00\00\00´ô\12\000¬W\00ÿÿÿÿ  QUOTE "87" 
87

	REALM
	≥ 9th grade
< 9th grade

	Kumanyika et al., 1999�ûwP)øw\00ÿÿÿ\07\00\00\00\13\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt4Kumanyika S.K., Adams-Campbell L., et al. 1999 #3830\01\08\00\0B\00àà\00\00\00\00\00\00H\08ü\00\01\00\00\00¨\19=\00 \0Fu\00(\05\1E\00\01\00\00\00\5C8\14\00\01\00àà\00\00\00\00\00\00H\08ü\00\01\00\00\00¨\19=\00 \0Fu\00(\05\1E\00\01\00\00\00\5C8\14\00\01\00àà\00\00\00\00\00\00H\08ü\00\01\00\00\00¨\19=\00 \0Fu\00(\05\1E\00\01\00\00\00\5C8\14\00\01\00àà\00\00\00\00\00\00H\08ü\00\01\00\00\00¨\19=\00 \0Fu\00(\05\1E\00\01\00\00\00\5C8\14\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\10\00àà\00\00\00\00\00\00H\08ü\00\01\00\00\00¨\19=\00 \0Fu\00(\05\1E\00\01\00\00\00\5C8\14\00\01\00àà\00\00\00\00\00\00H\08ü\00\01\00\00\00¨\19=\00 \0Fu\00(\05\1E\00\01\00\00\00\5C8\14\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "85" 
85

	Specially designed scale
	≤ 8th grade
> 8th grade

	Howard-Pitney et al., 1997�ûwP)øw\00ÿÿÿ\07\00\00\00\1F\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt*Howard-Pitney, Winkleby, et al. 1997 #5680\01\04\00\0D\00àà\00\00\00\00\00\00HDö\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\08\00àà\00\00\00\00\00\00HDö\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "81" 
81

	WRAT
	≤ 8th grade 
> 8th grade

	Meade et al., 1994�ûwP)øw\00ÿÿÿ\07\00\00\00/\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt"Meade, McKinney, et al. 1994 #8140\01\04\00\05\00àà\00\00\00\00\00\00\18GÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\08\00àà\00\00\00\00\00\00\18GÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "92" 
92

	WRAT 
	≥ 7th grade

< 7th grade

	Wydra, 2001�ûwP)øw\00ÿÿÿ\07\00\00\00\06\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\13Wydra EW 2001 #1000\01\02\00\08\00àà\00\00\00\00\00\00ø9ý\00\01\00\00\00¨\19=\00Ð"t\00\04\04"\00\01\00\00\00TH\14\00\0B\00\00\00\00\00\00ºI_ØVð\00\03\00\00\00\05\00\00\00\00\00\00\00´ô\12\000¬W\00ÿÿÿÿ  QUOTE "93" 
93

	WRAT3
	≤ Average (≤ 109)
> Average

	Michielutte et al., 1992�ûwP)øw\00ÿÿÿ\07\00\00\00;\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt'Michielutte, Bahnson, et al. 1992 #3380\01\04\00\0B\00àà\00\00\00\00\00\00\18GÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\07\00àà\00\00\00\00\00\00\18GÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "90" 
90

	WRAT-R (adapted for this study)
	Dichotomized into high and low literacy at the median score 

	Bill-Harvey et al., 1989�ûwP)øw\00ÿÿÿ\07\00\00\002\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt'Bill-Harvey, Rippey, et al. 1989 #10100\01\04\00\0B\00àà\00\00\00\00\00\008Ñô\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\06\00àà\00\00\00\00\00\008Ñô\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\14\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "69" 
69
 
Coleman et al., 2003�ûwP)øw\00ÿÿÿ\07\00\00\00H\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\1FColeman, Coon, et al. 2003 #100\01\04\00\07\00àà\00\00\00\00\00\00 \01÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\04\00àà\00\00\00\00\00\00 \01÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\12\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "72" 
72

Fitzgibbon et al., 1996�ûwP)øw\00ÿÿÿ\07\00\00\00&\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt&Fitzgibbon, Stolley, et al. 1996 #6440\01\04\00\0A\00àà\00\00\00\00\00\00ØÇô\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\07\00àà\00\00\00\00\00\00ØÇô\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00  QUOTE "77" 
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	None
	NA


Note:  NA, not applicable; NR, not reported; REALM, Rapid Estimate of Adult Literacy in Medicine; WRAT, Wide Range Achievement Test; WRAT3, WRAT 3rd edition; WRAT-R, WRAT, Revised
Chapter 4.  Discussion

Overview

During this systematic review, the RTI-UNC EPC identified a moderately large body of literature addressing the relationship between literacy and health outcomes.  We focused on health service use, health outcomes, health care costs associated with low literacy, and disparities in these variables by race, ethnicity, cultural background, and age.  Commonly examined outcomes included use of health care services, health knowledge, intermediate biochemical or biometric disease markers, measures of morbidity or disease prevalence, and self-rated global health status.  We also examined a related body of work that assessed the impact of various interventions attempting to overcome or mitigate the effects of low literacy on these types of outcomes.

Our review systematically identified, organized, and critically analyzed both studies that examined the relationship between literacy and health and interventions designed to lessen the adverse health effects associated with low literacy.  Although previous reviews on the topic of health literacy have identified relevant published literature through database searching and consultations with experts, QUOTE "9,19" 
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 they have not attempted to answer specific research questions using a similarly rigorous systematic approach to article inclusion, evaluation, and reporting.  Previous reviews also either did not report explicit eligibility criteria or did not perform a systematic quality rating process.  In contrast, our review was expressly designed and conducted to answer two specific key questions agreed to among AHRQ, the EPC staff, and our TEAG; we then carried out a systematic process to reach that goal.  

Consequently, the articles included in our report will differ from those found in previous reviews of literature from the same time period.  Many important articles related to the field of health literacy were not included here because they did not address the specific key questions we sought to explore.  Although previous reviews have reached similar conclusions about the general relationship between literacy and health,�\02\1A\00\0C\00\00\00\00\00\00ºI_h#ù\00\01\00\00\00\01\00\00\00\00\00\00\00´ô\12\000¬W\00ÿÿÿÿ  QUOTE "9,95" 
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 our rigorous methodological approach to this topic should give readers confidence in the conclusions drawn from the data and related recommendations for improving future research.

Principal Findings

To provide some context for the strength of this knowledge base and the evidence from the research done to date, we applied a rigorous process for grading the quality of individual articles (described in detail in Chapter 2).  These grades (averaged across two independent reviewers and based on evaluations on up to 13 domains relating largely to internal validity) can be found in the evidence and summary tables provided in this report and its appendixes.  Articles were characterized as good (grade ≥ 1.5), fair (grade 1.0 to 1.49), or poor (grade < 1.0).  
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  We graded two of these articles as poor.  Of the 31 articles addressing the relationship between literacy skills and health outcomes (KQ 1b), our average quality grade was 1.47, or also fair to good. QUOTE "7,8,22,23,25,32,34,35,37-39,42,44-53,55-63" 
7,8,22,23,25,32,34,35,37-39,42,44-53,55-63

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00<\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt"Stanton, Feehan, et al. 1990 #3890\01\04\00\07\00àà\00\00\00\00\00\00à\09÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\06\00àà\00\00\00\00\00\00à\09÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00\0A\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt Arnold, Davis, et al. 2001 #2230\01\04\00\06\00àà\00\00\00\00\00\00xKÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\05\00àà\00\00\00\00\00\00xKÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00"\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt Baker, Parker, et al. 1997 #5990\01\04\00\05\00àà\00\00\00\00\00\00P7þ\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\06\00àà\00\00\00\00\00\00P7þ\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00:\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt%Battersby, Hartley, et al. 1993 #3170\01\04\00\09\00àà\00\00\00\00\00\00HDö\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\07\00àà\00\00\00\00\00\00HDö\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00\19\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt$Bennett, Ferreira, et al. 1998 #4940\01\04\00\07\00àà\00\00\00\00\00\00HDö\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\08\00àà\00\00\00\00\00\00HDö\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00?\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\1DConlin & Schumann 2002 #13990\01\04\00\06\00àà\00\00\00\00\00\00ˆJÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\03\00\00\00\00\00\00\00/\00\00\00\00\000\00\00\00\00\00\00\00ÿÿÿÿ\1F\10\00x\00\00\00\00à>õ\00\08\00àà\00\00\00\00\00\00ˆJÈ\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\0C\00\00\00\00\00\00ºI_h#ù\00\01\00\00\00\01\00\00\00\00\00\00\00´ô\12\000¬W\00ÿÿÿÿ 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00\15\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\1EDavis, Byrd, et al. 1999 #4130\01\04\00\05\00àà\00\00\00\00\00\00 }Ã\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\04\00àà\00\00\00\00\00\00 }Ã\01\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\005\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt#Fisch, Unverzagt, et al. 1998 #1570\01\04\00\05\00àà\00\00\00\00\00\00HDö\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\09\00àà\00\00\00\00\00\00HDö\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00%\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt"Frack, Woodruff, et al. 1997 #6160\01\04\00\05\00àà\00\00\00\00\00\00P7þ\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\08\00àà\00\00\00\00\00\00P7þ\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00)\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt*Fredrickson, Washington, et al. 1995 #7170\01\04\00\0B\00àà\00\00\00\00\00\00P7þ\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\0A\00àà\00\00\00\00\00\00P7þ\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00\0D\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt%Gazmararian, Baker, et al. 2000 #2700\01\04\00\0B\00àà\00\00\00\00\00\00(Kö\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\05\00àà\00\00\00\00\00\00(Kö\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00\16\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt&Gazmararian, Parker, et al. 1999 #4540\01\04\00\0B\00àà\00\00\00\00\00\008Öô\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\06\00àà\00\00\00\00\00\008Öô\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00@\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt&Gazmararian, Baker, et al. 1999 #17170\01\04\00\0B\00àà\00\00\00\00\00\00(Kö\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\05\00àà\00\00\00\00\00\00(Kö\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\14\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00I\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\1BGolin, Liu, et al. 2002 #10\00\1B\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00\02\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt!Gordon, Hampson, et al. 2002 #280\01\04\00\06\00àà\00\00\00\00\00\00¨Ôô\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\07\00àà\00\00\00\00\00\00¨Ôô\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\12\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00$\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\14Hawthorne 1997 #6070\01\02\00\09\00àà\00\00\00\00\00\00@\0Aû\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\0B\00\00\00\00\00\00ºI_¨\0Eö\00\03\00\00\00\05\00\00\00\00\00\00\00´ô\12\000¬W\00ÿÿÿÿ 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00\0C\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt!Kalichman SC & Rompa D 2000 #2670\01\04\00\0C\00àà\00\00\00\00\00\00(7ý\00\01\00\00\00¨\19=\00Ð"t\00\04\04"\00\01\00\00\00TH\14\00\03\00\00\00\00\00\00\00/\00\00\00\00\000\00\00\00\00\00\00\00ÿÿÿÿ\1F\10\00x\00\00\00\00€\0Eö\00\07\00àà\00\00\00\00\00\00(7ý\00\01\00\00\00¨\19=\00Ð"t\00\04\04"\00\01\00\00\00TH\14\00\0B\00\00\00\00\00\00ºI_€\0Eö\00\05\00\00\00\05\00\00\00\00\00\00\00´ô\12\000¬W\00ÿÿÿÿ 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00\0E\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt(Kalichman SC, Rompa D, et al. 2000 #2870\01\04\00\0C\00àà\00\00\00\00\00\00(7ý\00\01\00\00\00¨\19=\00Ð"t\00\04\04"\00\01\00\00\00TH\14\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\07\00àà\00\00\00\00\00\00(7ý\00\01\00\00\00¨\19=\00Ð"t\00\04\04"\00\01\00\00\00TH\14\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00G\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt/Kalichman SC, Ramachandran B, et al. 1999 #4270\01\04\00\0C\00àà\00\00\00\00\00\00X™ï\00\01\00\00\00¨\19=\00Ð"t\00\04\04"\00\01\00\00\00TH\14\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\0E\00àà\00\00\00\00\00\00X™ï\00\01\00\00\00¨\19=\00Ð"t\00\04\04"\00\01\00\00\00TH\14\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00E\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt"Kalichman SC & Rompa D 2000 #22030\01\04\00\0C\00àà\00\00\00\00\00\00(¢ï\00\01\00\00\00¨\19=\00@§t\00¦\04\0A\00\01\00\00\00TH\14\00\03\00\00\00\00\00\00\00/\00\00\00\00\000\00\00\00\00\00\00\00ÿÿÿÿ\1F\10\00x\00\00\00\00¨\0Eö\00\07\00àà\00\00\00\00\00\00(¢ï\00\01\00\00\00¨\19=\00@§t\00¦\04\0A\00\01\00\00\00TH\14\00\0C\00\00\00\00\00\00ºI_h#ù\00\01\00\00\00\01\00\00\00\00\00\00\00´ô\12\000¬W\00ÿÿÿÿ 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00\0B\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt'Kaufman H, Skipper B, et al. 2001 #2270\01\04\00\09\00àà\00\00\00\00\00\008¡ï\00\01\00\00\00¨\19=\00@§t\00¦\04\0A\00\01\00\00\00TH\14\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\09\00àà\00\00\00\00\00\008¡ï\00\01\00\00\00¨\19=\00@§t\00¦\04\0A\00\01\00\00\00TH\14\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00\0F\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\1CLi, Brown, et al. 2000 #3270\01\04\00\02\00àà\00\00\00\00\00\00@\04÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\05\00àà\00\00\00\00\00\00@\04÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\13\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\004\00\00\00WP:\5C08452\5C001\5C8452.001.001- Health Literacy\5CProCite Database\5CHealth Literacy Accepts.pdt\1DRoss, Frier, et al. 2001 #430\01\04\00\04\00àà\00\00\00\00\00\00 \08÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\02\00\00\00\00\00\00\00\00\00,\00\00\00\01\00\00\00Œö\12\00=\11J\00,\00\00\00¸ö\12\00Œö\12\00\05\00àà\00\00\00\00\00\00 \08÷\00\01\00\00\00¨\19=\00¨üu\00\16\03&\00\01\00\00\00˜�\18\00\12\00\00\00\00\00\00ÿ\00x82\03xÿÿÿÿ,\00\00\00E\10\00x,\00\00\00.\10\00x,\00\00\00 
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  We generally graded individual articles as fair or good and graded only 2 as poor.  We did not find any additional articles that addressed only the relationship between literacy skills and the costs of health care (KQ 1c) or the relationship between literacy skills and disparities (KQ 1d); hence, there are no individual article quality grades associated with these subquestions.

Generally, most studies reported an association between lower literacy and adverse health outcomes or use of services.  Most presented results as odds ratios, as is common with categorical outcomes.  However, as the percentage of a group with a particular outcome becomes larger (as is seen in many of these studies), ORs may magnify the apparent effect size.  In some cases, the size of the effect may appear larger with an OR than with a risk ratio.  Despite this common limitation and those presented in relation to our quality grade for each article, our systematic review confirms that the currently available evidence suggests a relationship between low literacy skills and poor health.  
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  The remaining 28 articles addressed health outcomes corresponding to KQ 2b; the average grade was 1.27, or fair.  Three articles were rated as poor.  

Fewer studies have examined interventions designed to mitigate the effects of low literacy on health and health services outcomes than simply the association between literacy and health.  We purposely created liberal eligibility criteria to allow identification of as many studies as possible that would address these questions, but the field of research in this area has not matured to the point that extensive information about interventions is available.  In addition, many of the studies we identified tested interventions in such a way that we could not determine if they helped individuals with low literacy less, more, or equally than individuals with higher literacy.  

Five studies used designs that have the greatest likelihood of determining whether the intervention could diminish the effects of low literacy or at least produce positive effects similar to those seen in participants with higher literacy. QUOTE "27,90-93" 
27,90-93
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  These studies used randomized (or quasi-randomized) allocation, measured literacy in all participants, and stratified their results according to literacy level.  Although they employed a strong research design, all were designed to examine only changes in knowledge.  Their chief drawback is, then, that this is ultimately only an intermediate outcome that may or may not have a relationship with outcomes that influence people's actual health.  Although our review uncovered numerous interventions that were found to improve knowledge or more distal health outcomes in mixed populations that included substantial numbers of people with low literacy, determining at this time whether certain types of interventions can actually reduce the literacy-associated disparities in health we noted in our first key question remains a challenge.

In addition to evaluating the quality of each individual article, we also evaluated the quality of the body of evidence available to address each of the subquestions within KQ 1 and 2 
(Table 13).  (See Chapter 2 for background information on our methodology for developing these grades.)  Grades potentially ranged from a high of I for a body of literature with the strongest design to IV for those situations in which no study addressed the question.  We found reasonably good evidence to address the relationship between literacy skills and health services outcomes (KQ 1a) and the relationship between literacy skills and health outcomes (KQ 1b) and rated the evidence for both of these as II.  Numerous studies have appropriately examined the relationship between literacy and health services utilization and health outcomes.  The use of cross-sectional designs that do not adequately control for confounders, inconsistent measurement, and mixed findings in relation to some outcomes prevents our assignment of the highest grade.  We found very few studies that addressed the relationship between literacy skills and costs (KQ 1c) or disparities (KQ 1d), and so this body of literature was rated as III.  No study was considered strong enough to be conclusive.  

We identified fewer studies that addressed KQ 2 than we did for KQ 1.  Because only one study addressed KQ 2a concerning the relationship between literacy interventions and health services outcomes, we graded this body of evidence as III, indicating that the number of studies was too limited to grade the literature.  A larger body of research concerned KQ 1b about the relationship between interventions to address low literacy and health outcomes.  These studies were limited by testing interventions that did not contribute to our understanding of the specific effect of mitigating literacy barriers; the reasons were mainly failing to measure and perform stratified analyses by literacy level and concentrating on short-term knowledge rather than on more direct health outcomes.  Because of these problems, we also evaluated this body of literature as III.  Finally, we graded the body of research addressing KQ 2c (costs of interventions) and 2d (disparities in the effects of interventions) as IV because no studies dealt with these topics.  

Limitations of This Review and the Literature

Deficiencies in This Body of Literature

Our systematic review should be interpreted in the context of several limitations.  First, as with all systematic reviews, its findings depend on the quality of the published literature.  The limitations in the strength of the available studies (see Chapter 3) include the following:  

(
use of a wide variety of literacy measures and cutpoints for analysis, making comparisons among studies difficult

(
predominance of cross-sectional study designs for KQ 1, leading to inability to measure incident outcomes or assign cause and effect

(
lack of outcome stratification by literacy level for interventions

(
inconsistent and potentially inappropriate control for covariates 

(
lack of reporting of appropriate statistical measures (i.e., use of P values without measures of magnitude or confidence intervals), making it difficult to determine if null findings represent true lack of effect or limitations in power 

(
lack of reporting on methods for assessing health outcomes, particularly whether the questionnaires were presented in ways that would allow accurate responses by participants with limited literacy

(
focus on knowledge rather than more meaningful health outcomes

(
the wide range of outcomes assessed, complicating comparisons among studies 

(
poor descriptions of interventions 

(
use of multimodal interventions, making it difficult to know which portions produced positive effects

Second, the relative paucity of articles about the effects of literacy on health care costs and on racial, ethnic, or age-related disparities makes us unable to draw conclusions in these areas.
Analyzing the Relationship Between Reading Ability and Health Outcomes

An important concern relating to the research design modeling the relationship between reading ability and health is the analysis of confounding.  Efforts to determine a causal relationship between reading ability and health outcomes often rely on analytic techniques to eliminate bias due to confounders (other variables related to both reading ability and health).  If confounders are not appropriately included, a misestimation of the relationship between reading ability and health could result, leading to faulty conclusions and policy decisions.  For instance, reading ability may be associated with a lack of health insurance or other sociodemographic variables that are known to be related to health outcomes.  If these variables are not included in the analysis, the reported relationship between literacy and outcomes may be inaccurate.  

Determining the appropriate specification for analytic models can be difficult because greater levels of adjustment do not always lead to better (unbiased) estimates.  This is particularly true if the variables being considered as potential confounders actually mediate the effect of reading ability on the outcome; that is, a confounder actually lies in the causal pathway as a possible link between reading ability and the outcome in question.   

Education serves as a good example of this phenomenon (as would health status or income).  Difficulty in reading may cause people to complete fewer years of formal education, and completing fewer years of education may then be associated with worse health outcomes.  In this case, the years of education completed mediate the effect of reading ability on the health outcome.  Adjusting for years of education would lead us to underestimate the effect of reading ability; that is, it is a form of overadjustment.  If reading ability truly causes fewer years of education, which in turn causes worse health, then attributing that effect to reading ability is acceptable and analysts need not adjust their data according to years of education.  In practice, the links from literacy to education to health are not well understood, so we cannot make a definitive statement about whether or not to adjust for education.  Therefore, individual authors need to carefully assess the role of potential confounders and clearly present the data included in their analyses.

A more rigorous approach, albeit much more time consuming and expensive, is to design an intervention to correct for the cause of the poor outcome.  For instance, a randomized controlled trial to teach literacy skills would be the best method to demonstrate the role of literacy in health outcomes.  If making educational materials easy to read mitigates the entire effect of having low reading ability, a randomized trial comparing an easy to read material with a more difficult to read material, and stratification of results by participants’ reading abilities, would offer important insights into etiology.

Limitations to Our Review Procedures

In addition to the limitations of this overall body of literature and the particular challenges it poses, our review process also had some limitations.  Because of time and resource constraints, we did not conduct dual, independent, blinded review of articles for inclusion or abstraction of information into evidence tables.  Instead, one reviewer performed the initial review, and a second reviewer reviewed that input and recommended changes.  Differences were reconciled between the two reviewers.  Although this approach is ostensibly less rigorous than some in the evidence-based practice community might follow, we believe, on the basis of several years’ experience at our EPC with this process, together with rigorous external peer review, that our approach produces as high-quality results as the more expensive and time-consuming dual blinded review.  We did use dual review for grading the quality of individual articles, although using the same second reviewer for all articles precludes rigorous evaluation of systematic bias in these assessments.  

Finally, the absence in MEDLINE of specific subject terms for literacy made systematic identification of articles measuring literacy and health outcomes difficult.  The searches yielded a large number of off-topic titles and abstracts that we still needed to review.  The National Library of Medicine could improve this problem by developing a MeSH heading for health literacy.

Future Research

Because currently available studies leave many important questions unanswered, additional research is needed to advance this field.  Future research can build on the previous work to elucidate the relationship between literacy and health, such as examining more closely and rigorously the factors that mediate the relationship between literacy and important health outcomes.  

For example, investigators could examine the question of whether poor reading ability is really the cause of adverse health outcomes or whether it is a marker for other problems, such as low socioeconomic status, poor self-efficacy, low trust in medical providers, or impaired access to care.  Such information is also crucial to designing and testing future intervention studies.  

Because investigators in this field tend to focus on literacy as the variable of interest in etiologic research, it is often assumed that improved written communication can improve health outcomes.  However, research suggests that improving information delivery alone may not mitigate the observed relationship between low literacy and poor health.  Addressing other important factors, such as self-efficacy, self-care, trust, or satisfaction, may increase our understanding of effective strategies for addressing poor health outcomes.  

Current research is heavily weighted toward studies with limited or no longitudinal component.  More prospective cohort studies that measure changes in outcomes and literacy over time will provide a greater understanding of the relationships among literacy, age, and health outcomes and the extent to which changes in health status actually affect literacy.  
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  Evaluation of questionnaire responses in light of other objective measures may help to clarify whether literacy affects self-report and how to design questionnaires that are valid and consistent across literacy levels.

Studies could also determine whether measuring or stratifying outcomes by numeracy provides additional predictive ability for health outcomes than measuring and stratifying outcomes by literacy alone.  Although the numeracy measure in the TOFHLA is highly correlated with the measure of reading comprehension, numeracy itself may be an important mediator of the differential health effects in populations with marginal health literacy and may be a target for intervention.  Additionally, numeracy, measured through a different set of skills than those tested in the TOFHLA, may discriminate better for certain health outcomes.  For example, the ability to grasp and use probabilities and ratios may better predict which patients will comprehend the benefits of screening and treatment and consider them in making choices about their health care than the ability to read and apply information from appointment slips and bottles.  
Intervention studies are becoming more common, but they have focused mostly on short-term knowledge outcomes.  Future studies could link these short-term knowledge changes to important health outcomes.  Moreover, many interventions that we identified involve multiple components.  Analysis that isolates the individual effect of the key components could significantly advance the field and help us determine “how much” intervention is enough to improve health.  Documenting the importance of low patient literacy in chronic illness programs and understanding how to mitigate its effects would contribute greatly to the field.  Analysis of these programs may also help us understand how health system changes can positively affect literacy-related barriers.

Interventions to allay the effects of low literacy should incorporate methods to better identify the extent to which interventions directed specifically at reducing literacy-related barriers improve the relationship between literacy and health outcomes compared with interventions that use other means to improve health outcomes.  Data analysis of intervention studies should include results stratified by literacy level.  Without such analysis, the reader cannot determine if the intervention worked specifically among low-literacy individuals and whether it helped to ameliorate differences in outcome according to literacy status.  
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  Patients whose physician used the “teach-back” method appeared to have better control of their diabetes, independent of patient reading ability.  However, intervention studies designed to teach physicians to use this or other communication styles are needed to help us understand whether they will actually improve outcomes.

The concept of health literacy needs further evaluation.  As previously discussed, we do not know of a measurement of “health literacy” as a single variable.  This report focuses on the relationship between reading ability and health, since that is what has been measured in the existing literature.  The role of health literacy beyond reading ability (or scores on reading ability tests such as the REALM, TOFHLA, and WRAT) needs further investigation.  A patient-centered approach designed to understand the challenges of navigating the health care system and providing self-care may lead to an enriched understanding of health literacy and ultimately how to measure and improve it.

Conclusion

Our systematic review confirms that low literacy as measured by poor reading skills is associated with a range of adverse health outcomes.  Rigorous, well-designed studies of interventions to mitigate the effects of low literacy are less common than research documenting the association between literacy and health.  What is available, however, suggests that well-conceived interventions can at least improve the outcome of knowledge for participants with both higher and lower literacy levels.  Future studies that improve on the methodological limitations of existing studies examining the relationship between literacy and health are warranted, as are more well-designed intervention studies that measure not only knowledge but also more distal outcomes, such as well-validated biomarkers, disease incidence or severity, and indices of health service utilization and access.  

Table 13.  Overall strength of the evidence for this body of literature 

	Key Question
	Grade 
(I-IV Scale)*

	1.  Relationship between literacy and health 
	

	1a.  Health services 
	II

	1b.  Health outcomes
	II

	1c.  Costs
	III

	1d.  Disparities
	III

	2.  Effect of interventions
	

	2a.  Health services
	III

	2b.  Health outcomes
	III

	2c.  Costs
	IV

	2d.  Disparities
	IV


I.
The evidence is from studies of strong design; results are both clinically 
important and consistent with minor exceptions at most; results are free 
from serious doubts about generalizability, bias, or flaws in research design.  
Studies with negative results have sufficiently large samples to have adequate 
statistical power.

II.
The evidence is from studies of strong design, but some uncertainty remains 
because of inconsistencies or concern about generalizability, bias, research 
design flaws, or adequate sample size.  Alternatively, the evidence is 
consistent but derives from studies of weaker design.

III.
The evidence is from a limited number of studies of weaker design.  
Studies with strong design either have not been done or are inconclusive.  

IV.
No published literature.

References and Included Studies


1. 
National Literacy Act of 1991. Pub. L. No. 102-73, 105 Stat. 333: 1991. 


2. 
Kirsch I, Jungeblut A, Jenkins L, et al. Adult literacy in America:  A first look at the findings of the National Adult Literacy Survey. 3rd edition. Vol. 201. Washington, D.C.: National Center for Education; US Department of Education; 2002. 


3. 
Comings J, Reder S, Sum A. Building a level playing field:  the need to expand and improve the national and state adult education and literacy systems. Cambridge, Mass: National Center for the Study of Adult Learning and Literacy; 2001. 


4. 
Davis TC, Crouch MA, Wills G, et al. The gap between patient reading comprehension and the readability of patient education materials. J Fam Pract 1990; 31:533-8.


5. 
Pincus T, Callahan LF, Burkhauser RV. Most chronic diseases are reported more frequently by individuals with fewer than 12 years of formal education in the age 18-64 United States population. J Chronic Dis 1987; 40(9):865-74.


6. 
Parker RM, Baker DW, Williams MV, et al. The test of functional health literacy in adults: a new instrument for measuring patients' literacy skills. J Gen Intern Med 1995; 10:537-41.


7. 
Gazmararian JA, Baker DW, Williams MV, et al. Health literacy among Medicare enrollees in a managed care organization. J Am Med Assn 1999; 281(6):545-51.


8. 
Schillinger D, Piette J, Grumbach K, et al. Closing the loop: physician communication with diabetic patients who have low health literacy. Arch Int Med 2003; 163(1):83-90.


9. 
American Medical Association. Ad Hoc Committee on Health Literacy for the Council on Scientific Affairs. J Am Med Assoc 1999; 281:552-7.


10. 
OED Online. Oxford English Dictionary [Web Page]. 2003; Available at dictionary.oed.com. (Accessed 16 July 2003).


11. 
Nutbeam D. Health literacy as a public health goal:  a challenge for contemporary health education and communication strategies into the 21st century. Health Promot Intl 2000; 15:259-67.


12. 
Wide Range Inc. Wide Range Achievement Test (WRAT 3). Wilmington, DE: Wide Range Inc.; 1993. 


13. 
Davis TC, Long SW, Jackson RH, et al. Rapid estimate of adult literacy in medicine: a shortened screening instrument. Fam Med 1993; 25:391-5.


14. 
Schwartz LM, Woloshin S, Black WC, et al. The role of numeracy in understanding the benefit of screening mammography. Ann Intern Med 1997; 127(11):966-72.


15. 
Baker DW, Gazmararian JA, Sudano J, et al. The association between age and health literacy among elderly persons. J Gerontol Series B-Psychol Scien Soc Scien 2000; 55(6):S368-74.


16. 
Fry E. Fry's readibility graph:  clarifications, validity, and extensions to level 17. J Reading 1977; 242-52.


17. 
Doak C, Doak L, Root J. Teaching patients with low literacy skills. Philadelphia, PA: Lippincott; 1996. 


18. 
Harvard School of Public Health. Health literacy rules  [Web Page]. Available at http://www.hsph.harvard.edu/healthliteracy/literature.html. (Accessed 1 October 2002).


19. 
National Library of Medicine. Current bibliographies in medicine 2000-1:  health literacy [Web Page]. Available at http://www.nlm.nih.gov/pubs/cbm/hliteracy.html. (Accessed 1 October 2002).


20. 
West SL, King V, Carey TS, et al. Systems to rate the strength of scientific evidence.  Evidence Report, Technology Assessment No. 47. Rockville, MD: Agency for Healthcare Research and Quality; 2002. AHRQ Publication No. 02-E016.

21. 
Greer N, Mosser G, Logan G, et al. A practical approach to evidence grading. Joint Commission J Qual Improv 2000; 26(12):700-12.


22. 
Gazmararian J, Baker D, Parker R, et al. A multivariate analysis of factors associated with depression: evaluating the role of health literacy as a potential contributor.  Arch Int Med 2000; 160(21):3307-14.


23. 
Scott TL, Gazmararian JA, Williams MV, et al. Health literacy and preventive health care use among Medicare enrollees in a managed care organization. Med Care 2002; 40(5):395-404.


24. 
Baker DW, Gazmararian JA, Williams MV, et al. Functional health literacy and the risk of hospital admission among Medicare managed care enrollees. Am J Pub Health 2002; 92(8):1278-83.


25. 
Baker DW, Parker RM, Williams MV, et al. The relationship of patient reading ability to self-reported health and use of health services. Am J Pub Health 1997; 87(6):1027-30.


26. 
Baker DW, Parker RM, Williams MV, et al. Health literacy and the risk of hospital admission. J Gen Int Med 1998; 13(12):791-8.


27. 
Davis TC, Arnold C, Berkel HJ, et al. Knowledge and attitude on screening mammography among low-literate, low-income women. Cancer 1996; 78(9):1912-20.


28. 
Lindau ST, Tomori C, Lyons T, et al. The association of health literacy with cervical cancer prevention knowledge and health behaviors in a multiethnic cohort of women. Am J Obstet Gynecol  2002; 186(5):938-43.


29. 
Miller CK, O'Donnell DC, Searight HR, et al. The Deaconess Informed Consent Comprehension Test: an assessment tool for clinical research subjects. Pharmacotherapy 1996; 16(5):872-8.


30. 
Moon RY, Cheng TL, Patel KM, et al. Parental literacy level and understanding of medical information. Pediatrics 1998; 102(2):e25.


31. 
Spandorfer JM, Karras DJ, Hughes LA, et al. Comprehension of discharge instructions by patients in an urban emergency department. Ann Emerg Med 1995; 25(1):71-4.


32. 
TenHave TR, Van Horn B, Kumanyika S, et al. Literacy assessment in a cardiovascular nutrition education setting. Patient Educat Counsel 1997; 31(2):139-50.


33. 
Fortenberry JD, McFarlane MM, Hennessy M, et al. Relation of health literacy to gonorrhoea related care. Sex Trans Infect 2001; 77(3):206-11.


34. 
Arnold CL, Davis TC, Berkel HJ, et al. Smoking status, reading level, and knowledge of tobacco effects among low-income pregnant women. Prevent Med 2001; 32(4):313-20.


35. 
Conlin KK, Schumann L. Research. Literacy in the health care system: a study on open heart surgery patients. J Am Acad Nurse Pract 2002; 14(1):38-42.


36. 
Wilson FL, McLemore R. Patient literacy levels: a consideration when designing patient education programs. Rehab Nursing 1997; 22(6):311-7.


37. 
Gazmararian JA, Parker RM, Baker DW. Reading skills and family planning knowledge and practices in a low-income managed-care population. Obstet Gynecol 1999; 93(2):239-44.


38. 
Kalichman SC, Rompa D. Functional health literacy is associated with health status and health-related knowledge in people living with HIV-AIDS. J Acq Immune Def Synd Hum Retrovirol 2000b; 25(4):337-44.


39. 
Kalichman SC, Rompa D, Cage M. Reliability and validity of self-reported CD4 lymphocyte count and viral load test results in people living with HIV/AIDS. Int J STD & AIDS. 2000; 11(9 ):579-85.


40. 
Kalichman SC, Benotsch E, Suarez T, et al. Health literacy and health-related knowledge among persons living with HIV/AIDS. Am J Prev Med 2000; 18(4):325-31.


41. 
Miller LG, Liu H, Hays RD, et al. Knowledge of antiretroviral regimen dosing and adherence: a longitudinal study. Clin Infect Dis 2003; 36(4):514-8.


42. 
Williams MV, Baker DW, Parker RM, et al. Relationship of functional health literacy to patients' knowledge of their chronic disease. A study of patients with hypertension and diabetes. Arch Int Med 1998; 158(2):166-72.


43. 
Williams MV, Baker DW, Honig EG, et al. Inadequate literacy is a barrier to asthma knowledge and self-care. Chest. 1998; 114(4):1008-15.


44. 
Fredrickson DD, Washington RL, Pham N, et al. Reading grade levels and health behaviors of parents at child clinics. Kansas Med 1995; 96(3):127-9.


45. 
Hawthorne G. Preteenage drug use in Australia: the key predictors and school-based drug education. J Adolesc Health 1996; 20(5):384-95.


46. 
Kaufman H, Skipper B, Small L, et al. Effect of literacy on breast-feeding outcomes. South Med J 2001; 94(3):293-6.


47. 
Davis TC, Byrd RS, Arnold CL, et al. Low literacy and violence among adolescents in a summer sports program. J Adolesc Health 1999; 24(6):403-11.


48. 
Stanton WR, Feehan M, McGee R, et al. The relative value of reading ability and IQ as predictors of teacher-reported behavior problems. J Learn Disabil 1990; 23(8):514-7.


49. 
Kalichman SC, Ramachandran B, Catz S. Adherence to combination antiretroviral therapies in HIV patients of low health literacy. J Gen Int Med 1999; 14(5):267-73.


50. 
Golin CE, Liu H, Hays RD, et al. A prospective study of predictors of adherence to combination antiretroviral medication. J Gen Intern Med 2002; 17(10):756-65.


51. 
Li B, Brown W, Ampil F, et al. Patient compliance is critical for equivalent clinical outcomes for breast cancer treated by breast-conservation therapy. Ann Surg 2000; 231(6):883-9.


52. 
Frack SA, Woodruff SI, Candelaria J, et al. Correlates of compliance with measurement protocols in a Latino nutrition-intervention study. Am J Prevent Med 1997; 13(2):131-6.


53. 
Ross LA, Frier BM, Kelnar CJ, et al. Child and parental mental ability and glycaemic control in children with Type 1 diabetes. Diabetic Med 2001; 18(5):364-9.


54. 
Schillinger D, Grumbach K, Piette J, et al. Association of health literacy with diabetes outcomes. J Am Med Assoc 2002; 288(4):475-82.


55. 
Battersby C, Hartley K, Fletcher AE, et al. Cognitive function in hypertension: a community based study. J Hum Hyperten 1993; 7(2):117-23.


56. 
Kalichman SC, Rompa D. Emotional reactions to health status changes and emotional well-being among HIV-positive persons with limited reading literacy. J Clin Psychol Med Set 2000a; 7(4):203-11.


57. 
Zaslow MJ, Hair EC, Dion MR, et al. Maternal depressive symptoms and low literacy as potential barriers to employment in a sample of families receiving welfare: are there two-generational implications? Women Health 2001; 32(3):211-51.


58. 
Gordon MM, Hampson R, Capell HA, et al. Illiteracy in rheumatoid arthritis patients as determined by the Rapid Estimate of Adult Literacy in Medicine (REALM) score. Rheumatol 2002; 41(7):750-4.


59. 
Fisch M, Unverzagt F, Hanna M, et al. Information preferences, reading ability, and emotional changes in outpatients during the process of obtaining informed consent for autologous bone-marrow transplantation. J Cancer Educat 1998; 13(2):71-5.


60. 
Andrasik F, Kabela E, Quinn S, et al. Psychological functioning of children who have recurrent migraine. Pain. 1988; 34(1):43-52.


61. 
Bennett CL, Ferreira MR, Davis TC, et al. Relation between literacy, race, and stage of presentation among low-income patients with prostate cancer. J Clin Oncol 1998; 16(9):3101-4.


62. 
Weiss BD, Hart G, McGee DL, et al. Health status of illiterate adults: relation between literacy and health status among persons with low literacy skills. J Am Board Fam Pract 1992; 5(3):257-64.


63. 
Sullivan LM, Dukes KA, Harris L, et al. A comparison of various methods of collecting self-reported health outcomes data among low-income and minority patients. Med Care 1995; 33(4 Suppl):AS183-94.


64. 
Weiss BD, Blanchard JS, McGee DL, et al. Illiteracy among Medicaid recipients and its relationship to health care costs. J Health Care Poor Underserved 1994; 5(2):99-111.


65. 
Hugo J, Skibbe A. Facing visual illiteracy in South African health education: a pilot study. J Audiovisual Media Med 1991; 14(2):47-50.


66. 
Mulrow C, Bailey S, Sonksen PH, et al. Evaluation of an Audiovisual Diabetes Education Program: negative results of a randomized trial of patients with non-insulin-dependent diabetes mellitus. J Gen Intern Med 1987; 2(4):215-9.


67. 
Lillington L, Royce J, Novak D, et al. Evaluation of a smoking cessation program for pregnant minority women. Cancer Pract 1995; 3(3):157-63.


68. 
Poresky RH, Daniels AM. Two-year comparison of income, education, and depression among parents participating in regular Head Start or supplementary Family Service Center Services. Psychol Reports 2001; 88(3 Pt 1):787-96.


69. 
Bill-Harvey D, Rippey R, Abeles M, et al. Outcome of an osteoarthritis education program for low-literacy patients taught by indigenous instructors. Patient Educat Counsel 1989; 13(2):133-42.


70. 
Fouad MN, Kiefe CI, Bartolucci AA, et al. A hypertension control program tailored to unskilled and minority workers. Ethnicit Dis 1997; 7(3):191-9.


71. 
Powell EC, Tanz RR, Uyeda A, et al. Injury prevention education using pictorial information. Pediatrics 2000; 105(1):e16.


72. 
Coleman EA, Coon S, Mohrmann C, et al. Developing and testing lay literature about breast cancer screening for African American women. Clin J Oncol Nurs 2003; 7(1):66-71.


73. 
Davis TC, Berkel HJ, Arnold CL, et al. Intervention to increase mammography utilization in a public hospital.  J Gen Intern Med 1998; 13(4):230-3.


74. 
Davis TC, Bocchini JAJ, Fredrickson D, et al. Parent comprehension of polio vaccine information pamphlets. Pediatrics 1996; 97(6 Pt 1):804-10.


75. 
Davis TC, Holcombe RF, Berkel HJ, et al. Informed consent for clinical trials: a comparative study of standard versus simplified forms. J Nat Cancer Inst 1998; 90(9):668-74.


76. 
Eaton ML, Holloway RL. Patient comprehension of written drug information. Am J Hosp Pharm 1980; 37(2):240-3.


77. 
Fitzgibbon ML, Stolley MR, Avellone ME, et al. Involving parents in cancer risk reduction: a program for Hispanic American families. Health Psychol 1996; 15(6):413-22.


78. 
Gans KM, Lovell HJ, Fortunet R, et al. Gem no. 289. Low-literacy audio intervention for lowering fat intake. J Nutr Educat 1998; 30(6):410B.


79. 
Hartman TJ, McCarthy PR, Park RJ, et al. Results of a community-based low-literacy nutrition education program. J Comm Health 1997; 22(5):325-41.


80. 
Hayes KS. Randomized trial of geragogy-based medication instruction in the emergency department. Nurs Res 1998; 47(4):211-8.


81. 
Howard-Pitney B, Winkleby MA, Albright CL, et al. The Stanford Nutrition Action Program: a dietary fat intervention for low-literacy adults. Am J Pub Health 1997; 87(12):1971-6.


82. 
Hussey LC. Minimizing effects of low literacy on medication knowledge and compliance among the elderly. Clin Nurs Res 1994; 3(2):132-45.


83. 
Jacobson TA, Thomas D, Morton F, et al. Use of a low-literacy patient education tool to enhance pneumococcal vaccination rates. A randomized controlled trial. J Am Med Assoc 1999; 282(7):646-50.


84. 
Kim SP, Knight SJ, Tomori C, et al. Health literacy and shared decision making for prostate cancer patients with low socioeconomic status. Cancer Investigat 2001; 19(7):684-91.


85. 
Kumanyika SK, Adams-Campbell L, Van Horn B, et al. Outcomes of a cardiovascular nutrition counseling program in African-Americans with elevated blood pressure or cholesterol level.  J Am Diet Assoc 1999; 99(11):1380-91.


86. 
Murphy PW, Davis TC, Mayeaux EJ, et al. Teaching nutrition education in adult learning centers: linking literacy, health care, and the community. J Comm Health Nurs 1996;  13(3):149-58.


87. 
Pepe MV, Chodzko-Zajko WJ. Impact of older adults' reading ability on the comprehension and recall of cholesterol information. J Health Educat 1997; 28(1):21-7.


88. 
Raymond EG, Dalebout SM, Camp SI. Comprehension of a prototype over-the-counter label for an emergency contraceptive pill product. Obstet Gynecol 2002; 100(2):342-9.


89. 
Murphy PW, Chesson AL, Walker L, et al. Comparing the effectiveness of video and written material for improving knowledge among sleep disorders clinic patients with limited literacy skills. Southern Med J 2000; 93(3):297-304.


90. 
Michielutte R, Bahnson J, Dignan MB, et al. The use of illustrations and narrative text style to improve readability of a health education brochure.  J Cancer Educat 1992; 7(3):251-60.


91. 
Davis TC, Fredrickson DD, Arnold C, et al. A polio immunization pamphlet with increased appeal and simplified language does not improve comprehension to an acceptable level. Patient Educat Counsel 1998; 33(1):25-37.


92. 
Meade CD, McKinney WP, Barnas GP. Educating patients with limited literacy skills: the effectiveness of printed and videotaped materials about colon cancer. Am J Pub Health 1994; 84(1):119-21.


93. 
Wydra EW. The effectiveness of a self-care management interactive multimedia module. Oncol Nursing Forum 2001; 28(9):1399-407.


94. 
Williams MV, Parker RM, Baker DW, et al. Inadequate functional health literacy among patients at two public hospitals. J Am Med Assoc 1999; 281:545-51.


95. 
Rudd RE, Moeykens BA, Colton TC. Health and literacy:  a review of medical and public health literature. In: Comings J, Garners B, Smith C, eds. Annual Review of Adult Learning and Literacy. New York: Jossey-Bass, 1999.


96. 
Williams SA, Swanson MS. The effect of reading ability and response formats on patients' abilities to respond to a patient satisfaction scale. J Contin Educat Nursing 2001; 32(2):60-7.
Listing of Excluded Studies

Key for Reasons for Exclusion

1. Studies with no original data 

2. Nonintervention studies that do not measure literacy

3. Studies with no health outcomes

4. Studies examining normal reading development in children

5. Studies about dyslexia

6. Studies on the basic experimental science of reading ability (e.g., studies of brain function, MRI, EEG)

7. Studies performed in developing countries 

8. Non-English language studies

9. Studies published in abstract form only

10. Case-report only

11. Ecological data only

12. Unable to obtain the article
Abosede OA. Self-medication: an important aspect of primary health care. Soc Sci Med 1984; 19(7):699-703.
Notes: Reject #2

Abuwa PN, Alikor EA, Gbaraba PV, Mung KS, Oruamabo RS. Determinants of tetanus toxoid immunization of parturient women: a community-based study in Rivers State of Nigeria. West Afr J Med 1997; 16(3):174-8.
Notes: Reject #7

Ackers ML, Quick RE, Drasbek CJ, Hutwagner L, Tauxe RV. Are there national risk factors for epidemic cholera? The correlation between socioeconomic and demographic indices and cholera incidence in Latin America. Int J Epidemiol 1998; 27(2):330-4.
Notes: Reject #7

Adams A, Duffield C. The value of drills in developing and maintaining numeracy skills in an undergraduate nursing programme. Nurs Educ Today 1991;  11(3):213-9.
Notes: Reject #2 or 3

Adams JR, Tomori C, Bennett CL. Improving health care for patients with low literacy skills... this is the sixth in a series of reports on the conference presentations. Oncol News Int 2000; 9(12):22, 51.
Notes: Reject #1

Adams JR, Tomori C, Bennett CL. Poor reading skills present barrier to cancer care and health... this is the fifth in a series of reports on the conference presentations. Oncol News Int 2000; 9(11):26, 40-1.
Notes: Reject #1

Adams-Price CE. Age, education, and literacy skills of adult Mississippians. Gerontol 1993; 33(6):741-6.
Notes: Reject #3 

Adelsward V, Sachs L. The meaning of 6.8: numeracy and normality in health information talks. Soc Sci Med 1996; 43(8):1179-87.
Notes: Reject #2

Aden AS, Brannstrom I, Mohamud KA, Persson LA, Wall S. The growth chart--a road to health chart? Maternal comprehension of the growth chart in two Somali villages. Paediatr Perinat Epidemiol 1990; 4(3):340-50.
Notes: Reject # 7

Aden AS, Omar MM, Omar HM,  Hogberg U, Persson LA, Wall S. Excess female mortality in rural Somalia--is inequality in the household a risk factor?. Soc Sci Med 1997; 44(5):709-15.
Notes: Reject #7

Agbonifo PO. The state of health as a reflection of the level of development of a nation. Soc Sci Med 1983; 17(24):2003-6.
Notes: Reject #2

Agho AO. In pursuit of computer literacy in health management education. J Health Admin Educat 1995; 13(2):287-304.
Notes: Reject #3

Agho AO, Williams AM. Actual and desired computer literacy among allied health students. J Allied Health. 1995; 24(2):117-26.
Notes: Reject #3

Agyepong IA, Manderson L. Mosquito avoidance and bed net use in the Greater Accra Region, Ghana. J Biosoc Sci 1999; 31(1):79-92.
Notes: Reject #7

Ahluwalia JS, Richter K, Mayo MS et al. African American smokers interested and eligible for a smoking cessation clinical trial: predictors of not returning for randomization. Ann Epidemiol 2002; 12(3):206-12.
Notes: Reject #3

Al-Tayyib AA, Rogers SM, Gribble JN, Villarroel M, Turner CF. Effect of low medical literacy on health survey measurements. Am J Pub Health. 2002; 92(9):1478-80.
Notes: Reject #3 

Albert SM, Teresi JA. Reading ability, education, and cognitive status assessment among older adults in Harlem, New York City. Am J Pub Health. 1999; 89(1):95-7.
Notes: Reject #3 

Albright CL, Bruce B, Howard-Pitney B, Winkleby MA, Fortmann SP. Development of a curriculum to lower dietary fat intake in a multiethnic population with low literacy skills. J Nutr Educ 1997; 29(4):215-23.
Notes: Reject #3 

Alexander K. Product alert. A selected list of Spanish language and low literacy patient education web sites. J Pediatr Health Care 2002; 16(3):151-5.
Notes: Reject #1 

Alheidt P. The effect of reading ability on Rorschach performance. J Pers Assess 1980; 44(1):3-10.
Notes: Reject #3 

Almquist NL, Bisson S, Wynia A. Bringing an early pediatric literacy program to the clinic setting. J Pediatr Health Care 1998; 12(5):276-9.
Notes: Reject #2

Alspach G. Reading and bleeding: an insidious link. Critic Care Nurse 1996; 16(4):12-4.
Notes: Reject #1

Ammerman AS, DeVellis BM, Haines PS et al. Nutrition education for cardiovascular disease prevention among low income populations--description and pilot evaluation of a physician-based model. Patient Educ Counsel 1992; 19(1):5-18.
Notes: Reject #3

Andrus MR, Roth MT. Health literacy: a review . Pharmacotherapy 2002; 22(3):282-302.
Notes: Reject #1

Annett MM. Focus on schools. Schools 2001: SLPs urged to take action in literacy. ASHA  2001; 6(16):13.
Notes: Reject #1

Annett MM. Reading between the lines: clinicians develop creative ways to promote SLPs' role in literacy. ASHA  2001; 6(8):1, 12.
Notes: Reject #1

Anonymous . 5 tips to teach staff to instruct illiterate patients. Homec Educ Manag 1996; 1(6):75-6.
Notes: Reject #1

Anonymous . Address low literacy issues to improve Medicaid risk member compliance, reduce costs. Public Sect Contract Rep 1998; 4(2 ):27-30.
Notes: Reject #1

Anonymous . Clear & simple: developing effective print materials for low-literate readers. Washington, DC:  United States Department of Health and Human Services.Public Health Service, 1994.
Notes: Reject #1

Anonymous . Communicating with patients who have limited literacy skills. Report of the National Work Group on Literacy and Health. J Fam Practice 1998; 46(2):168-76.
Notes: Reject #1 

Anonymous . Connecting literacy with health. Occup Ther Now 2000; 2(5):23-4.
Notes: Reject #12

Anonymous . Demographics update. Illiteracy and low literacy in the United States. J Vis Impair Blind 1996;  90(3):286-7.
Notes: Reject #1

Anonymous . EH professionals consider literacy as part of preemployment testing. Hosp Employee Health 1989; 8(7):92-4.
Notes: Reject #1

Anonymous. Eliminate written words if patients lack literacy: in-house production, video duplication control costs. Patient Educ Manag 1998; 5(12):153-4, 156.
Notes: Reject #1

Anonymous . The front page. Low literacy skills: an important barrier in healthcare. Cancer Pract 2000; 8(1):2-3.
Notes: Reject #1

Anonymous . Giving patients the tools is first step, ensuring they understand is the next: focus on teaching materials and techniques that improve comprehension. Patient Educ Manag 2000;  7(10):109-12, 120.
Notes: Reject #1

Anonymous . Health literacy rated low in one third of Medicare managed care enrollees.  Am J Health-System Pharm 1999; 56(8):709-10.
Notes: Reject #1

Anonymous . Health literacy: report of the Council on Scientific Affairs. Ad Hoc Committee on Health Literacy for the Council on Scientific Affairs, American Medical Association. J Am Med Assoc 1999; 281(6):552-7.
Notes: Reject #1

Anonymous . Helping low-literacy parents care for sick children. Reflect Nurs Leadersh 2002; 28(3):32.
Notes: Reject #1

Anonymous . Implementing literacy-related intervention roles for speech-language pathologists. Semin Speech Lang 2001; 22(3):159-246.
Notes: Reject #1

Anonymous . Improve compliance, write to literacy level. Patient Educ Manag 1997;  4(4):42-4.
Notes: Reject #1

Anonymous. It's on paper, but do they understand it? Simple testing gets written handouts on target. Hosp Case Manag 1999; 7(4):75-6, 80.
Notes: Reject #1

Anonymous . Low health literacy hurts patient compliance: costing the health care system $73 billion a year. Case Management Advisor 2001; 12(9):141-2, 144.
Notes: Reject #1

Anonymous . National literacy and health program. Cannt Journal 1996; 6(2):10-1.
Notes: Reject #1

Anonymous . Notable: patient's reading level inversely tied to size of breast cancers at detection. Ob-Gyn Malpractice Prevention 1995; 2(12):90.
Notes: Reject #1

Anonymous . Numeracy skills. Paediatr Nurs 1998; 10(6):26-30; quiz 31-2.
Notes: Reject #1

Anonymous . On the mark. Measuring literacy and readability -- check what patients really understand and act on, not how far they have gone in school. Joint Comm Benchmark 2000; 2(1):10.
Notes: Reject #1

Anonymous . Patient education quarterly. Higher risk of re-admits when patient can't read: use materials, techniques to boost comprehension. Hosp Case Manag 2001; 9(2):27-8, 32.
Notes: Reject #1

Anonymous . Patient education. Teaching clients with low-literacy skills. Health Care Food Nutr Focus 2000; 17(4):10-1.
Notes: Reject #1

Anonymous . Patients' low health literacy is a 'significant threat' to quality care: problem has only begun to be addressed. Qi/Qtm 2001; 11(6):61-5.
Notes: Reject #1

Anonymous . Perspective. Literacy and health: what RNs can do to break the link between poor literacy and poor health. AARN News Lett 1997; 53(5):15.
Notes: Reject #1

Anonymous. Poor health literacy may contribute to excess diabetes-related complications among disadvantaged groups. Res Act 2002; (265):3.
Notes: Reject #1

Anonymous . Poor literacy, low income may deter cancer screening.  Oncol News Int 2000; 9(3):17 .
Notes: Reject #1

Anonymous . Position statement: health literacy. AMSN News 2000; 9(6):2.
Notes: Reject #1

Anonymous . Position statement on health and literacy. Can J Occupat Therapy 1997; 64(4):225-6.
Notes: Reject #1

Anonymous . Position statement on health and literacy. Can J Occupat Therapy 2001; 68(2):130-1.
Notes: Reject #1

Anonymous. Quick reference guide 1: numeracy skills. Nurs Standard 1999; 13(25):insert 2p.
Notes: Reject #1

Anonymous. Scientific and technical information simply put. Atlanta, GA: United States Department of Health and Human Services. Centers for Disease Control and Prevention.Office of Communication, 1999.
Notes: Reject #1

Anonymous. Stats and facts. The challenge of inadequate health literacy. Manag Care Interface 2001; 14(8):30-1.
Notes: Reject #1

Anonymous . Teach staff easy-to-read writing techniques. Patient Educ Manag 1998; 5(2):19-21, 28.
Notes: Reject #1

Anonymous. To improve communication, make literacy a priority. Patient Educat Manag 1998; 5(2):17-9, 28.
Notes: Reject #1

Anscher MS, Gold DT. Literacy and laryngectomy: how should one treat head and neck cancer in patients who cannot read or write?. South Med J 1991; 84(2):209-13.
Notes: Reject #2

Arpen S. Working with families who have low literacy skills -- ICEA teaching ideas sheet #16. Int J Childbirth Educ 1994; 9(1):44-5.
Notes: Reject #1

Assink E, Kattenberg G. Computerized assessment of verbal skill. J Psychol Res 1993; 22(4):427-44.
Notes: Reject #2

Atkinson PM, Parks DK, Cooley SM, Sarkis SL. Reach Out and Read: a pediatric clinic-based approach to early literacy promotion. J Pediatr Health Care 2002; 16(1):10-5.
Notes: Reject #1

Austin PE, Matlack R 2nd, Dunn KA, Kesler C, Brown CK. Discharge instructions: do illustrations help our patients understand them? Ann Emerg Med 1995; 25(3):317-20.
Notes: Reject #2

Ayello EA. A critique of the AHCPR's 'Preventing pressure ulcers -- a patient's guide' as a written instructional tool. Decubitus 1993; 6(3):44-6, 48-50.
Notes: Reject #1

Bakdash MB, Odman PA, Lange AL. Distribution and readability of periodontal health education literature. J Periodontol 1983; 54(9):538-41.
Notes: Reject #2, #3 

Baker DW. Reading between the lines: deciphering the connections between literacy and health. J Gen Intern Med 1999; 14(5):315-7.
Notes: Reject #1

Baker DW, Gazmararian JA, Sudano J, Patterson M. The association between age and health literacy among elderly persons. J Gerontol Series B-Psychol Sci Soc Sci 2000; 55(6):S368-74.
Notes: Reject #3

Baker DW, Gazmararian JA, Sudano J, Patterson M. The association between age and health literacy among elderly persons. J Gerontol Series B-Psychol Sci Soc Sci 2000; 55(6):S368-74.
Notes: Reject #3

Baker DW, Gazmararian JA, Sudano J, Patterson M, Parker RM, Williams MV. Health literacy and performance on the Mini-Mental State Examination. Aging Ment Health 2002; 6(1):22-9.
Notes: Reject #3

Baker DW, Parker RM, Williams MV et al. The health care experience of patients with low literacy. Arch Fam Med 1996; 5(6):329-34.
Notes: Reject #3

Baker DW, Williams MV, Parker RM, Gazmararian JA, Nurss J. Development of a brief test to measure functional health literacy. Patient Educ Counsel 1999; 38(1):33-42.
Notes: Reject #3 

Baker FM, Johnson JT, Velli SA, Wiley C. Congruence between education and reading levels of older persons. Psychiatric Serv 1996; 47(2):194-6.
Notes: Reject #3

Balsam AL, Merrigan D, Alich K, Mackey P, Green L, Reisman J. The Massachusetts Elderly Diabetes Education Program. Diabetes Educ 1993; 19(3):223, 225-6, 228.
Notes: Reject #3

Bar-Yam NB. Political issues. Low health literacy: a problem for all in the health care circle. Int J Childbirth Educat 2002; 17(3 ):21-3.
Notes: Reject #1

Barnes LP. The illiterate client: strategies in patient teaching.  Am J Matern Child Nurs 1992; 17(3):127.
Notes: Reject #1

Barrett J, Pongor K, Stifter R, Nussbaum D. Selecting accessible software to enhance literacy. Volta Voices 2001; 8(1):16-21.
Notes: Reject #1

Bartlett JD. Optometry and literacy. J Am Optometr Assoc 1990; 61(2):82.
Notes: Reject #1

Bass PF3, Wilson JF, Griffith CH, Barnett DR. Residents' ability to identify patients with poor literacy skills. Academ Med 2002; 77(10):1039-41.
Notes: Reject #3

Baydar N, Brooks-Gunn J, Furstenberg FF. Early warning signs of functional illiteracy: predictors in childhood and adolescence. Child Develop 1993; 64(3):815-29.
Notes: Reject #2

Beardsall L, Huppert F. Short NART, CCRT and Spot-the-Word: comparisons in older and demented persons. Br J Clin Psychol 1997; 36 (Pt 4):619-22.
Notes: Reject #3

Beardsall L, Huppert FA. Improvement in NART word reading in demented and normal older persons using the Cambridge Contextual Reading Test. J Clin Experiment Neuropsychol  1994; 16(2):232-42.
Notes: Reject #3

Beitz JM. Education for health promotion and disease prevention: convince them, don't confuse them. Ostomy Wound Manag 1998; 44(3A Suppl):71S-6S; discussion 77S.
Notes: Reject #1

Belton AB. Reading levels of patients in a general hospital. Beta Release 1991; 15(1):21-4.
Notes: Reject #3

Benitez O, Devaux D, Dausset J. Audiovisual documentation of oral consent: a new method of informed consent for illiterate populations. Lancet 2002; 359(9315):1406-7.
Notes: Reject #3

Benjamin BA. Level of literacy in the nurses aide population. Baseline data for nursing staff development. J Nurs Staff Develop 1997; 13(3):149-54.
Notes: Reject #3

Benjamin BA. Relationship between literacy skills and actual and estimated job performance of the nurse's aide. Columbia University Teachers College, 1995.
Notes: Reject #12

Bennett KE, Haggard MP, Silva PA, Stewart IA. Behaviour and developmental effects of otitis media with effusion into the teens. Arch Dis Childhood 2001; 85(2):91-5.
Notes: Reject #3

Benson JG, Forman WB. Comprehension of written health care information in an affluent geriatric retirement community: Use of the test of functional health literacy. Gerontology 2002; 48(2):93-7.
Notes: Reject #3

Berg A, Hammitt KB. Assessing the psychiatric patient's ability to meet the literacy demands of hospitalization. Hosp Comm Psychiatr 1980; 31(4):266-8.
Notes: Reject #3

Berger D, Inkelas M, Myhre S, Mishler A. Developing health education materials for inner-city low literacy parents. Pub Health Rep 1994; 109(2):168-72.
Notes: Reject #1

Berland GK, Elliott MN, Morales LS et al. Health information on the Internet: accessibility, quality, and readability in English and Spanish. J Am Med Assoc 2001; 285(20):2612-21.
Notes: Reject #2

Bernal H, Wooley S, Schensul JJ. Methodology corner. The challenge of using Likert-type scales with low-literate ethnic populations. Nurs Res 1997; 46(3):179-81.
Notes: Reject #3

Bertelson P. The onset of literacy: liminal remarks. Cognition 1986; 24(1-2):1-30.
Notes: Reject #1

Best D. Clinical rounds. The development of a guide for stroke survivors and their families. Can J Cardiovasc Nurs 1994; 5(3):35-8.
Notes: Reject #1

Best DG. The development of a guide for stroke survivors and their families. Can J Cardiovasc Nurs 1994; 5(3):35-8.
Notes: Reject #1

Bialystok E. Preparing to read: the foundations of literacy. Adv Child Dev Behav 1996; 26:1-34.
Notes: Reject #1

Biber D, Reppen R, Conrad S. Developing linguistic literacy: perspectives from corpus linguistics and multi-dimensional analysis. J Child Lang 2002; 29(2):458-62; discussion 489-94.
Notes: Reject #1

Bigatti SM, Cronan TA, Anaya A. The effects of maternal depression on the efficacy of a literacy intervention program. Child Psychiatry Hum Dev 2001; 32(2):147-62.
Notes: Reject #2

Birch DA. A cooperative approach to promoting health literacy: the Current Health Issues Project. J Sch Health 2000; 70(2):69-71.
Notes: Reject #1

Birch DA. Teaching techniques. A cooperative approach to promoting health literacy: the Current Health Issues Project. J Sch Health 2000; 70(2):69-71.
Notes: Reject #1

Black D. Black looks ... at literacy. Journal of the Royal College of Physicians of London 1991; 25(4):282-3.
Notes: Reject #1

Black SA, Espino DV, Mahurin R et al. The influence of noncognitive factors on the Mini-Mental State Examination in older Mexican-Americans: findings from the Hispanic EPESE. Established Population for the Epidemiologic Study of the Elderly. J Clin Epidemiol 1999; 52(11):1095-102.
Notes: Reject #3

Blanchard WA. Case study. Teaching an illiterate transplant patient. Anna Journal 1998; 25(1):69-70, 76.
Notes: Reject #10

Blank RD. Numeracy. Ann  Intern Med 1998; 128(9):783.
Notes: Reject #1

Blinkhorn AS, Verity JM. Assessment of the readability of dental health education literature. Community Dent Oral Epidemiol 1979; 7(4):195-8.
Notes:  Reject #2, 3

Bodel M. Brain building basics: report on the development of a parenting & literacy skills program. Brain Inj 1998; 2(2):28-31, 45-8, 50.
Notes: Reject #3 

Borikar AM, Bumstead JM. Literacy/numeracy provision and its effectiveness in psychiatric hospitals. British Journal of Occupational Therapy 1988; 51(11):395-6.
Notes: Reject #2

Boswell C, Cannon S, Aung K, Hammack B, Ienatsch GP, Prado M. Interdisciplinary collaboration: a study in progress. Public Health Nurs 2002; 19(4):235-7.
Notes: Reject #1

Bosworth HB, Oddone EZ. A model of psychosocial and cultural antecedents of blood pressure control. J Natl Med Assoc 2002; 94(4):236-48.
Notes: Reject #1

Brez SM, Taylor M. Assessing literacy for patient teaching: perspectives of adults with low literacy skills. J Adv Nurs 1997; 25 (5):1040-7.
Notes: Reject #1

Bright P, Jaldow E, Kopelman MD. The National Adult Reading Test as a measure of premorbid intelligence: a comparison with estimates derived from demographic variables. J Int Neuropsychol Soc 2002; 8(6):847-54.
Notes: Reject #2

Brill JR, Ohly S, Stearns MA. Training community-responsive physicians. Acad Med 2002; 77(7):747.
Notes: Reject #1

Britto PR, Brooks-Gunn J. Beyond shared book reading: dimensions of home literacy and low-income African American preschoolers' skills. New Dir Child Adol Dev 2001; (92):73-89; discussion 91-8.
Notes: Reject #1

Brooks DA. Nurse educator. Techniques for teaching ED patients with low literacy skills. J Emerg Nurs 1998; 24(6):601-3.
Notes: Reject #1

Brooks DA. Techniques for teaching ED patients with low literacy skills. J Emerg Nurs 1998; 24(6):601-3.
Notes: Reject #1

Brown JA, Nederend SE, Hays RD, Short PF, Farley DO . Special issues in assessing care of Medicaid recipients. Med Care 1999; 37(3 Suppl):MS79-88.
Notes: Reject #2

Brown P, Ames N, Mettger W et al. Closing the comprehension gap: low literacy and the Cancer Information Service. J Nat Canc Inst 1993; (14):157-63.
Notes: Reject #1

Browning N. Literacy of children with physical disabilities: a literature review. Can J OccupTher 2002; 69(3):176-82.
Notes: Reject #1

Brownson K. Education handouts: are we wasting our time? J Nurses Staff Dev 1998; 14(4):176-82.
Notes: Reject #1

Brownson K. Improving patient education for poor readers -- CE 195. Nursing Spectrum 1999; 9(5):12-4.
Notes: Reject #12

Brownson K. Literacy: a challenge for the health care supervisor.  Health Care Supervisor 1998; 17(2):45-54.
Notes: Reject #1

Brownson K. Literacy: a problem that managers must handle. Hosp Mater Manage Q 1998; 20(1):37-47.
Notes: Reject #1

Brownson K, Dowd SB. Informed consent: does the patient really understand? Images 1997; 16(1 ):8-11.
Notes: Reject #1

Brunt AR, Schafer E. Gem no 271. Helping consumers with low literacy interpret the new food label. J Nutr Educ 1997; 29(4):224-5.
Notes: Reject #3

Buchbinder R, Hall S, Grant G, Mylvaganam A, Patrick MR. Readability and content of supplementary written drug information for patients used by Australian rheumatologists. Med JAust 2001; 174(11):575-8.
Notes: Reject #3

Bucks RS, Scott MI, Pearsall T, Ashworth DL. The Short NART: utility in a memory disorders clinic. Br Journal Clin Psychol 1996; 35 (Pt 1):133-41.
Notes: Reject #3

Burggraf V. Guest editorial. Illiteracy: a silent disability. J Gerontolo Nurs 2002; 28(8):6.
Notes: Reject #1

Busselman KM, Holcomb CA. Reading skill and comprehension of the dietary guidelines by WIC participants. J Am Diet Assoc 1994; 94(6):622-5.
Notes: Accept KQ#3

Butkowsky IS, Willows DM. Cognitive-motivational characteristics of children varying in reading ability: evidence for learned helplessness in poor readers. J Educ Psychol  1980; 72(3):408-22.
Notes: Reject #3

Butkus DE, Dottes AL, Meydrech EF, Barber WH. Effect of poverty and other socioeconomic variables on renal allograft survival.  Transplantation 2001; 72(2):261-6.
Notes: Reject #2

Buxton T. Effective ways to improve health education materials. J Health Educ 1999; 30(1):47-50, 61.
Notes: Reject #1

Byrne ME, Crowe TA, Hale ST, Meek EE, Epps D. Metalinguistic and pragmatic abilities of participants in adult literacy programs. J Commun Disord 1996; 29(1):37-49.
Notes: Reject #3

Calahan CA. Temperament of primary caregivers and development of literacy. Percept Mo Skills 1995; 81(3 Pt 1):828-30.
Notes: Reject #3

Campbell K. Evidence based patient information. Differing standards of literacy are better catered for with computers. BMJ 1999; 318(7181):462.
Notes: Reject #1

Canales S, Ganz PA, Coscarelli CA. Translation and validation of a quality of life instrument for Hispanic American cancer patients: methodological considerations. Qual Life Res 1995; 4(1):3-11.
Notes: Reject #3

Cardinal BJ, Seidler TL. Readability and comprehensibility of the 'exercise lite' brochure. Percept Mo Skills 1995; 80(2):399-402.
Notes: Reject #3

Carey MP, Schroder KE. Development and psychometric evaluation of the brief HIV Knowledge Questionnaire. AIDS Educ Prev 2002; 14(2):172-82.
Notes: Reject #2

Carlisle C. A conceptual model described how adults responded to a simulated literacy assessment [commentary on Brez SM, Taylor M. Assessing literacy for patient teaching: perspectives of adults with low literacy skills. J ADV NURS 1997;25(5):1040-7]. Evidence-Based Nursing 1998; 1(1):29.
Notes: Reject #3

Carman PS, Van Horn B, Grumm M. Rosalie's Neighborhood. A Health Literacy Series for Parents with Young Children.  Washington, DC:  Institute for Educational Leadership , 1997.
Notes: Reject #3

Cartwright M. Numeracy needs of the beginning registered nurse. Nurse Education Today 1996; 16(2):137-43.
Notes: Reject #2

Castro SL, Morais J. Ear differences in illiterates. Neuropsychologia 1987; 25(2):409-17.
Notes: Reject #3

Cella D, Hernandez L, Bonomi AE et al. Spanish language translation and initial validation of the functional assessment of cancer therapy quality-of-life instrument. Medical Care 1998; 36(9):1407-18.
Notes: Reject #1

Chelf JH, Agre P, Axelrod A et al. Cancer-related patient education: an overview of the last decade of evaluation and research. Oncol Nurs Forum 2001; 28(7):1139-47.
Notes: Reject #1

Cherry-Cruz T. Tell me a story! Enhancing literacy through the techniques of storytelling. ASHA  2001; 6(23):4-5, 18.
Notes: Reject #1

Chesson ALJ, Murphy PW, Arnold CL, Davis TC. Presentation and reading level of sleep brochures: are they appropriate for sleep disorders patients?. Sleep 1998; 21(4):406-12.
Notes: Reject #3

Chiaravalloti ND, DeLuca J. Self-generation as a means of maximizing learning in multiple sclerosis: an application of the generation effect. Arch Phys Med Rehabil 2002; 83(8):1070-9.
Notes: Reject #3

Christensen RC, Grace GD. The prevalence of low literacy in an indigent psychiatric population. Psychiatr Serv 1999; 50(2):262-3.
Notes: Reject #3

Ciampa C. Tobacco education in low-literacy individuals. Indiana Med 1996; 89(2):188-92.
Notes: Reject #1

Coey L. Readability of printed educational materials used to inform potential and actual ostomates. J Clin Nurs 1996; 5(6):359-66.
Notes: Reject #3

Cole MR. The high cost of low health literacy. Nursing Spectrum 2000; 12A(9):30-1.
Notes: Reject #1

Cole MR. The high risk of low health literacy. Nursing Spectrum 2000; 13(10):16-7.
Notes: Reject #1

Cole MR. The high risk of low literacy. Nursing Spectrum 2000; 10(20):10-1.
Notes: Reject #1

Coles GS, Roth L, Pollack IW. Literacy skills of long-term hospitalized mental patients. Hosp Community Psychiatry 1978; 29(8):512-6.
Notes: Reject #3

Conerly R. Communicating cancer control messages to low-literate and diverse audiences. J Psychoso Oncol 2001; 19(3/4):147-59.
Notes: Reject #1

Conklin JW, More PK, Muller EW. Reading ability and success in nursing. Nurs Educ 1996; 21(1):22, 31.
Notes: Reject # 3

Conlin KK, Schumann L. Literacy in the health care system: a study on open heart surgery patients. J Am Acad  Nurse Pract 2002; 14(1):38-42.
Notes: Reject #3 

Cooley ME, Moriarty H, Berger MS, Selm-Orr D, Coyle B, Short T.  Patient literacy and the readability of written cancer educational materials. Oncol Nurs Forum 1995; 22(9):1345-51.
Notes: Reject #3

Cooper E. Literacy program helps heal the mind. Health Prog 1989; 70(9):74-5.
Notes: Reject #1

Corrarino JE, Freda MC, Barbara M. Development of a health education booklet for pregnant women with low literacy skills. J Perinat Educ 1995; 4(3):23-8.
Notes: Reject #3

Corrarino JE, Walsh PJ, Anselmo D. A program to educate woman who test positive for the hepatitis B virus during the perinatal period. MCN Am J Matern Child Nurs 1999; 24(3):151-5.
Notes: Reject #2

Craig WN, Craig HB. Framework for literacy: 1993 and beyond. Am Ann Deaf 1993; 138(2):68-71.
Notes: Reject #1

Crawford JR, Parker DM, Allan KM, Jack AM, Morrison FM. The Short NART: cross-validation, relationship to IQ and some practical considerations. Br Jof Clin Psychol 1991; 30 (Pt 3):223-9.
Notes: Reject #3

Cronan TA, Cruz SG, Arriaga RI, Sarkin AJ. The effects of a community-based literacy program on young children's language and conceptual development. Am J Community Psychol 1996; 24(2):251-72.
Notes: Reject #2

Currier GW, Sitzman R, Trenton A. Literacy in the psychiatric emergency service. J Nerv Ment Dis 2001; 189(1):56-8.
Notes: Reject #3

D'Alessandro DM, Kingsley P, Johnson-West J. The readability of pediatric patient education materials on the World Wide Web. Arch Pediatr Adolesc Med 2001; 155(7):807-12.
Notes: Reject #3

Dafoe GH. Learning materials on violence for youth with low literacy. Can J Public Health 2001; 92(3):164.
Notes: Reject #1

Dagostino L, Carifio J. Scientific literacy: a goal of educating people in and for the health professions. Work: a Journal of Prevention, Assessment & Rehabilitation 1997; 9(3):199-208.
Notes: Reject #1

Daniel KL, Goldman KD, Lachenmayr S, Erickson JD, Moore C. Interpretations of a teratogen warning symbol. Teratology 2001; 64(3):148-53.
Notes: Reject #3

Daniele VA. Quantitative literacy. Am Ann Deaf 1993; 138(2):76-81.
Notes: Reject #1

Davidhizar RE, Brownson K. Literacy, cultural diversity, and client education. Health Care Manag 1999; 18(1):39-47.
Notes: Reject #1

Davis TC, Crouch MA, Long SW et al. Rapid assessment of literacy levels of adult primary care patients. Fam Med 1991; 23(6):433-5.
Notes: Reject #3

Davis TC, Dolan NC, Ferreira MR et al. The role of inadequate health literacy skills in colorectal cancer screening. Cancer Investigation 2001; 19(2):193-200.
Notes: Reject #2

Davis TC, Jackson RH, George RB et al. Reading ability in patients in substance misuse treatment centers. Int J Addictions 1993; 28(6):571-82.
Notes:  Reject #3

Davis TC, Long SW, Jackson RH et al. Rapid estimate of adult literacy in medicine: a shortened screening instrument. Fam Med 1993; 25(6):391-5.
Notes: Reject #3

Davis TC, Mayeaux EJ, Fredrickson D, Bocchini JAJ, Jackson RH, Murphy PW. Reading ability of parents compared with reading level of pediatric patient education materials. Pediatrics 1994; 93(3):460-8.
Notes: Reject #3

Davis TC, Meldrum H, Tippy PKP, Weiss BD, Williams MV. Health literacy, part 1. How poor literacy leads to poor health care. Patient Care 1996; 30(16):94-8, 100, 103 passim.
Notes: Reject #1

Davis TC, Michielutte R, Askov EN, Williams MV, Weiss BD. Practical assessment of adult literacy in health care. Health Educ Behav 1998; 25(5):613-24.
Notes: Reject #1

Davis TC, Williams MV, Marin E, Parker RM, Glass J. Health literacy and cancer communication. CA Cancer J Clin 2002; 52(3):134-49.
Notes: Reject #1

De Geest S, von Renteln-Kruse W, Steeman E, Degraeve S, Abraham IL. Compliance issues with the geriatric population: complexity with aging. Nursing Clinics of North America 1998; 33(3):467-80.
Notes: Reject #1

DeGraffenreid J. Techniques for treating patients with low literacy skills.  J Emerg Med Serv JEMS 2000;  25(11):66, 68.
Notes: Reject #1

Delaney-Black V, Covington C, Ondersma SJ et al. Violence exposure, trauma, and IQ and/or reading deficits among urban children. Arch Pediatr Adolesc Med 2002; 156(3):280-5.
Notes: Reject #3

Deloche G, Souza L, Braga LW, Dellatolas G. A calculation and number processing battery for clinical application in illiterates and semi-literates. Cortex 1999; 35(4):503-21.
Notes: Reject #3

Demajumder C. In practice. Learning health through adult literacy. Health Visit 1996; 69(5):191.
Notes: Reject #3

Derose KP, Baker DW. Limited English proficiency and Latinos' use of physician services. Medical Care Research & Review 2000; 57(1):76-91.
Notes: Reject 

Dievler A. Literacy, education and health development: annotated bibliography. Health Policy  Educ 1982; 3(1):113-20.
Notes: Reject #1 

Dixon B. Standards of literacy. Br J Hosp Med 1984; 31(4):299.
Notes: Reject #1

Dixon E, Park R. Do patients understand written health information? Nurs Outlook 1990; 38(6):278-81.
Notes: Reject #3

Doak CC, Doak LG, Friedell GH, Meade CD. Improving comprehension for cancer patients with low literacy skills: strategies for clinicians. CA Cancer J Clin 1998; 48(3):151-62.
Notes: Reject #1

Doak CC, Doak LG, Root JH.  Teaching patients with low literacy skills. Philadelphia, PA: Lippincott-Raven Publ, 1996.
Notes: Reject #1

Doak LG, Doak CC. Lowering the silent barriers to compliance for patients with low literacy skills. Promot Health 1987; 8(4):6-8.
Notes: Reject #1

Doak LG, Doak CC, Meade CD. Strategies to improve cancer education materials. Oncol Nurs Forum 1996; 23(8):1305-12.
Notes: Reject #1

Dollahite J, Thompson C, McNew R. Readability of printed sources of diet and health information. Patient Educ Couns 1996; 27(2):123-34.
Notes: Reject #3

Donlon TF, McPeek WM, Chatham LR. Development of the brief test of literacy. Vital Health Stat 1 1968; 2(27):1-29.
Notes: Reject #3

Dooley ARJr. A collaborative model for creating patient education resources. Am J Health Behav 1996; 20(2):15-9, 61-2.
Notes: Reject #3

Dreger V, Tremback T. Home study program: optimize patient health by treating literacy and language barriers. AORN J 2002; 75(2):278, 280-3, 285 passim.
Notes: Reject #1

Dreger V, Tremback T. Optimize patient health by treating literacy and language barriers. AORN J 2002; 75(2):280-5, 287, 289-93; quiz 297-300, 303-4.
Notes: Reject #1

Dudley TE, Falvo DR, Podell RN, Renner J. Health literacy, part 2. The informed patient poses a different challenge. Patient Care 1996; 30(16):128-32, 134, 136-8.
Notes: Reject #1

Duffy MM, Snyder K. Can ED patients read your patient education materials? J Emerg Nurs  1999; 25(4):294-7.
Notes: Reject #1

Duncan LG, Seymour PH. Socio-economic differences in foundation-level literacy. Br J Psychol 2000; 91 ( Pt 2):145-66.
Notes: Reject #3

Dykman RA, Ackerman PT. Attention deficit disorder and specific reading disability: separate but often overlapping disorders. J Learn Disabil 1991; 24(2):96-103.
Notes: Reject #3

Eberstadt N. Did Fidel fudge the figures?  Literacy and health: the Cuban model. Caribbean Review 1986; 15(2):4-7, 37-8.
Notes: Reject #1

Ebrahimzadeh H, Davalos R, Lee PP. Literacy levels of ophthalmic patient education materials. Surv Ophthalmol 1997; 42(2):152-6.
Notes: Reject #3

Edlin M. Literacy and good health. Healthplan 1998; 39(3):52-8.
Notes: Reject #1

Edmondson KS, Spell JJ. Written materials and the client with low literacy skills. Infants & Young Children 1991; 4(1):62-7.
Notes: Reject #1

Elder JP, Candelaria J, Woodruff SI et al. Initial results of 'Language for Health': cardiovascular disease nutrition education for English-as-a-second-language students. Health Educ Res 1998; 13(4):567-75.
Notes: Reject #2

Elkind J. The incidence of disabilities in the United States. Hum Factors 1990; 32(4):397-405.
Notes: Reject #3

Elkind PD, Pitts K, Ybarra SL. Theater as a mechanism for increasing farm health and safety knowledge. Am J Industr Med 2002; Suppl 2:28-35.
Notes: Reject #2

Elson PR. Literacy and health. CMAJ 1993; 149(10):1379, 1382.
Notes: Reject #1

Eng TR, Maxfield A, Patrick K, Deering MJ, Ratzan SC, Gustafson DH. Access to health information and support: a public highway or a private road?. JAMA 1998; 280(15):1371-5.
Notes: Reject #1

Ericksen C. School Nursing and Health Services: A Resource and Planning Guide. Bulletin No. 8328. Milwaukee, WI: Wisconsin Department of Public Instruction, 1998.
Notes: Reject #1

Erickson KA. All children are ready to learn: an emergent versus readiness perspective in early literacy assessment. Semin Speech Lang 2000; 21(3):193-202; quiz 202-3.
Notes: Reject #1

Estey A, Musseau A, Keehn L. Comprehension levels of patients reading health information. Patient Educ Couns 1991; 18(2):165-9.
Notes: Reject #3

Estey A, Musseau A, Keehn L. Patient's understanding of health information: a multihospital comparison. Patient Educ Couns 1994; 24(1):73-8.
Notes: Reject #3

Estrada C, Barnes V, Collins C, Byrd JC. Health literacy and numeracy. JAMA 1999; 282(6):527.
Notes: Reject #3 

Estrada CA, Hryniewicz MM, Higgs VB, Collins C, Byrd JC. Anticoagulant patient information material is written at high readability levels. Stroke 2000; 31(12):2966-70.
Notes: Reject #2, #3

Eubanks P. Literacy crisis threatens hospital workforce. Hospitals 1990; 64(2):50, 52, 54 .
Notes: Reject #1

Evanoski CA. Health education for patients with ventricular tachycardia: assessment of readability. J Cardiovasc Nurs 1990; 4(2):1-6.
Notes: Reject #1

Evans JH, Collier J, Crook I et al. Using multimedia for patient information--a program about nocturnal enuresis. Br J Urol 1998; 81 Suppl 3:120-2.
Notes: Reject #2

Evans MA, Shaw D, Bell M. Home literacy activities and their influence on early literacy skills. Can J Exp Psychol 2000; 54(2):65-75.
Notes: Reject #3

Evers DB. Teaching mothers about childhood immunizations. MCN Am J Matern Child Nurs 2001; 26(5):253-6.
Notes: Reject #3

Fain JA. Assessing nutrition education in clients with weak literacy skills. Nurs Pract Forum 1994; 5(1):52-5.
Notes: Reject #1

Fain JA. When your patient can't read. Am J Nurs  1994; 94(5):16B, 16D.
Notes: Reject #1

Farmer SM. Nurses must adapt communication skills to all literacy levels... 'Low literacy skills needn't hinder care' (April). RN 2002; 65(7):14.
Notes: Reject #1

Fetter MS. Recognizing and improving health literacy. Nursing 1999; 8(4):226-7.
Notes: Reject #1

Finan N. Visual literacy in images used for medical education and health promotion. J Audiov Media  Med 2002; 25(1):16-23.
Notes: Reject #3

Fisher E. Low literacy levels in adults: implications for patient education. J Contin Educ Nurs 1999; 30(2):56-61.
Notes: Reject #1

Fleener FT, Scholl JF. Academic characteristics of self-identified illiterates. Percept Mot Skills 1992; 74(3 Pt 1):739-44.
Notes: Reject #3

Fleming A. The research oracle... patient literacy levels. Jarna 1998; 1(1):6-7.
Notes: Reject #1

Foley ME. Pediatric education materials: web-based patient information challenges most adult readers. Am J Nurs 2001; 101(10):37.
Notes: Reject #3

Foltz A, Sullivan J. Get real: clinical testing of patients' reading abilities. Cancer Nurs 1998; 21(3):162-6.
Notes: Reject #1

Foltz A, Sullivan J. Reading level, learning presentation preference, and desire for information among cancer patients. J Cancer Educ 1996; 11(1):32-8.
Notes: Reject #3

Foltz AT, Sullivan JM. Limited literacy revisited implications for patient education. Cancer Pract 1999; 7(3):145-50.
Notes: Reject #3 

Forbis SG, Aligne CA. Poor readability of written asthma management plans found in national guidelines. Pediatrics 2002; 109(4):e52.
Notes: Reject #3

Freebody P, Freiberg J. Adult Literacy and Health. Reading and Writing as Keeping-Well Practices. Research into Practice Series No. 5. Adult Basic Education Resource and Information Service, National Languages and Literacy  Institute of Australia: Melbourne, Victoria, Australia, 1997.
Notes: Reject #1

Freebody P, Freiburg J. Health Literacy and Social Practice: Response to  Nutbeam. Literacy & Numeracy Studies 1999; 9(2):57-66.
Notes: Reject #1

Freer KJ, Turner R. Participatory workplace literacy training in a hospital setting. J Healthc Educ Train 1995; 9(1):1-6.
Notes: Reject #3

Freer KJ. How the rural elderly view literacy in their lives. Educ Gerontol 1994; 20(2 (1994)):157-69.
Notes: Reject #3

Freimuth VS, Mettger W. Is there a hard-to-reach audience?. Public Health Rep 1990; 105(3):232-8.
Notes: Reject #3

French KS, Larrabee JH. Relationships among educational material readability, client literacy, perceived beneficence, and perceived quality. J Nurs Care Qual 1999; 13(6):68-82.
Notes: Reject #3

Gallagher A, Frith U, Snowling MJ. Precursors of literacy delay among children at genetic risk of dyslexia. J Child Psychol Psychiatry 2000; 41(2):203-13.
Notes: Reject #3

Garcia Mangas JA, Viniegra Velazquez L. [Reading ability of family physicians]. [Spanish]. Rev Invest Clin 1996; 48(5):373-6.
Notes: Reject #8

Garduno-Espinosa J, Martinez-Garcia MC, Fajardo-Gutierrez A et al. [Frequency and risk factors associated with metronidazole therapeutic noncompliance]. [Spanish]. Rev Invest Clin 1992; 44(2):235-40.
Notes: Reject #8, #7

Garello JA, Joss DM. Global health issue. World literacy: obstacles and opportunities. Work: a Journal of Prevention, Assessment & Rehabilitation 1997; 9(2):177-86.
Notes: Reject #1

Gausman Benson J, Forman WB. Comprehension of written health care information in an affluent geriatric retirement community: use of the Test of Functional Health Literacy. Gerontology 2002; 48(2):93-7.
Notes: Reject #3

Geiger BF, Myers O, Atchison JH, LaFollette JL. Developing Health-Literate Citizens through the Alabama Course of Study in Health Education: Moving from Facts to Actions.  Columbus, OH:  ERIC, 2000.
Notes: Reject #1

Gillette Y. Pictures to print: a software scaffold to written literacy. J Head Trauma Rehabil 2001; 16(5):484-97.
Notes: Reject #1

Glanville IK. Moving towards health oriented patient education (HOPE). Holist Nurs Pract 2000; 14(2):57-66.
Notes: Reject #1

Glazer HR, Kirk LM, Bosler FE. Patient education pamphlets about prevention, detection, and treatment of breast cancer for low literacy women. Patient Educ Couns 1996; 27(2):185-9.
Notes: Reject #3

Gohdes D. Diet therapy for minority patients with diabetes. Diabetes Care 1988; 11(2):189-91.
Notes: Reject #1

Gollop CJ. Health information-seeking behavior and older African American women. Bull Med Libr Assoc 1997; 85(2):141-6.
Notes: Reject #3

Golova N, Alario AJ, Vivier PM, Rodriguez M, High PC. Literacy promotion for Hispanic families in a primary care setting: a randomized, controlled trial. Pediatrics 1999; 103(5 Pt 1):993-7.
Notes: Reject #3

Gordon D. MDs' failure to use plain language can lead to the courtroom. CMAJ 1996; 155(8):1152-4.
Notes: Reject #1

Gornemann I, Zunzunegui MV, Martinez C, Onis MD. Screening for impaired cognitive function among the elderly in Spain: reducing the number of items in the Short Portable Mental Status Questionnaire. Psychiatry Res 1999; 89(2):133-45.
Notes: Reject #3

Gottesman RL, Bennett RE, Nathan RG, Kelly MS. Inner-city adults with severe reading difficulties: a closer look. J Learn Disabil 1996; 29(6):589-97.
Notes: Reject #3

Gottesman RL, Kelly MS. Inadequate functional health literacy. J Am Med Assoc 1996; 275(11):840.
Notes: Reject #1

Grace GD, Christensen RC. Literacy and mental health care. Psychiatr Serv 1998; 49(1):7.
Notes: Reject #1

Greenberg D. A Critical Look at Health Literacy. Adult Basic Education 2001; 11(2):67-79.
Notes: Reject #1

Griffin PT, Kogut D. Validity of orally administered Beck and Zung Depression Scales in a state hospital setting. J Clin Psychol 1988; 44(5):756-9.
Notes: Reject #3

Grosse RN, Auffrey C. Literacy and health status in developing countries. Annu Rev Public Health 1989; 10:281-97.
Notes: Reject #1

Grosse RN, Perry BH. Correlates of life expectancy in less developed countries. Health Policy Educ 1982; 2(3-4):275-304.
Notes: Reject #7

Guidry JJ, Fagan P. The readability levels of cancer-prevention materials targeting African Americans. J Cancer Educ 1997; 12(2):108-13.
Notes: Reject #3

Guidry JJ, Fagan P, Walker V. Cultural sensitivity and readability of breast and prostate printed cancer education materials targeting African Americans. J Natl Med Assoc 1998; 90(3):165-9.
Notes: Reject #3

Gulis G. Life expectancy as an indicator of environmental health.  Eur J Epidemiol 2000; 16 (2):161-5.
Notes: Reject #11

Gwatkin DR. Literacy, education and health development: policy implications. Health Policy  Educ 1982; 3(1):109-12.
Notes: Reject #1

Habel M. Continuing education. Get your message across to low-literacy patients. Healthweek 2000; 5(12):20-2.
Notes: Reject #1

Habel M. Continuing education. Get your message across to low-literacy patients. Nurseweek 2000; 13(12):14-6.
Notes: Reject #1

Hall JM. Women survivors of childhood abuse: the impact of traumatic stress on education and work. Issues Ment Health Nurs 2000; 21(5):443-71.
Notes: Reject #2

Hanson-Divers EC. Developing a medical achievement reading test to evaluate patient literacy skills: a preliminary study. J Health Care Poor Underserved 1997; 8(1):56-69.
Notes: Reject #3

Hardy LK, Segatore M, Edge DS. Illiteracy: implications for nursing education. Nurse Educat Today 1993; 13(1):24-9.
Notes: Reject #1

Harlander C, Ruccione K. Fotoplatica: an innovative teaching method for families with low literacy and high stress. J Pediatr Oncol Nurs 1993; 10(3):112-4.
Notes: Reject #1

Harmon KS. Inbox. Wasted words: why spend time and money giving instruction that can't be understood? Hosp Health Networks 2001; 75(11):30, 32.
Notes: Reject #1

Harrison LL. Florida outreach for maternity patients with low literacy skills. MCN Am J Matern Child Nurs 1990; 15(6):381.
Notes: Reject #3

Hart RR, Norman WB, Sergent MW. The auditory form of the Ohio Literacy Test: preliminary correlational analysis with Wechsler Adult Intelligence Scale. Psychol Rep 1979; 45(2):629-30.
Notes: Reject #3

Hartley LA. Congruence between teaching and learning self-care: a pilot study. Nurs Sci Q 1988; 1(4):161-7.
Notes: Reject #2

Hartman TJ, McCarthy PR, Park RJ, Schuster E, Kushi LH. Focus group responses of potential participants in a nutrition education program for individuals with limited literacy skills. J Am Diet Assoc 1994; 94(7):744-8.
Notes: Reject #3

Hayes KS. Literacy for health information of adult patients and caregivers in a rural emergency department. Clin Excell Nurs Practit 2000; 4(1):35-40.
Notes: Reject #3

Hayes RP, Bernard AM, Slocum W et al. Diabetes in urban African Americans: assessment of diabetes-specific locus of control in patients with type 2 diabetes. Diabetes Educ 2000; 26(1):121-8.
Notes: Reject #2

Hearth-Holmes M, Murphy PW, Davis TC et al. Literacy in patients with a chronic disease: systemic lupus erythematosus and the reading level of patient education materials. J Rheumatol 1997; 24(12):2335-9.
Notes: Reject #3

Hendricson WD, Russell IJ, Prihoda TJ, Jacobson JM, Rogan A, Bishop GD. An approach to developing a valid Spanish language translation of a health-status questionnaire. Medical Care 1989; 27(10):959-66.
Notes: Reject #3

Henry D. Healing words: working through literacy barriers. Healthweek 1998; 3(20):14.
Notes: Reject #1

Hertz E, Hebert JR, Landon J. Social and environmental factors and life expectancy, infant mortality, and maternal mortality rates: results of a cross-national comparison. Soc Sci Med 1994; 39(1):105-14.
Notes: Reject #11

Hess VT. Literacy and learning for hospital employees. J Nurs Staff Dev 1998; 14(3):143-6.
Notes: Reject #3

High P, Hopmann M, LaGasse L, Linn H. Evaluation of a clinic-based program to promote book sharing and bedtime routines among low-income urban families with young children. Archo  Pediatr Adolesc Med 1998; 152(5):459-65.
Notes: Reject #2

High P, Hopmann M, LaGasse L et al. Child centered literacy orientation: a form of social capital?. Pediatrics 1999; 103(4):e55.
Notes: Reject #3

High PC, LaGasse L, Becker S, Ahlgren I, Gardner A. Literacy promotion in primary care pediatrics: can we make a difference?. Pediatrics 2000; 105( 4 Pt 2):927-34.
Notes: Reject #1

Hildebrandt E, Robertson B. Self-care of older black adults in a South African community . Perspect Commun 1995; 16(3):136-43.
Notes: Reject #7

Hill KS. Commentary on Materials and strategies that work in low literacy health communication [original article by Plimpton S et al appears in PUBLIC HEALTH REP 1994;109(1):86-92]. Aone's Leadership Prospectives 1995; 3(2):16.
Notes: Reject #3

Hobbie C. Patient education review. Maximizing healthy communication: readability of parent educational materials. J Pediatr Health Care 1995; 9(2):92-3.
Notes: Reject #1

Hochhauser M. Can consumers understand managed care report cards?  Manag Care Interface 1998; 11(11):91-5.
Notes: Reject #3

Hochhauser M. Medical jargon and legalese: constant threats to patients' 'Bill of Rights' and other communications. Patient Care Manag 2001; 16(8):4-6.
Notes: Reject #1

Holtsberg PA, Poon LW, Noble CA, Martin P. Mini-Mental State Exam status of community-dwelling cognitively intact centenarians. Int  Psychogeriatr 1995;  7(3):417-27.
Notes: Reject #2

Hooker EZ. Research corner. Can your research subjects read your study's informed consent form? Sci Nurs 1995; 12(2):57-8.
Notes: Reject #1

Horn L, Cohen CI, Teresi J. The EASI: a self-administered screening test for cognitive impairment in the elderly. J Am Geriatr Soc 1989; 37(9):848-55.
Notes: Reject #2

Hosey GM, Freeman WL, Stracqualursi F, Gohdes D. Designing and evaluating diabetes education material for American Indians. Diabetes Educ 1990; 16(5):407-14.
Notes: Reject #3

Houts PS, Witmer JT, Egeth HE, Loscalzo MJ, Zabora JR. Using pictographs to enhance recall of spoken medical instructions II. Patient Educ Couns 2001; 43(3):231-42.
Notes: Reject #3

Hussey LC. Overcoming the clinical barriers of low literacy and medication noncompliance among the elderly. J Gerontolog Nurs 1991; 17(3):27-9.
Notes: Reject #10

Hussey LC, Gilliland K. Compliance, low literacy, and locus of control. Nurs Clin North Am  1989; 24(3):605-11.
Notes: Reject #1

Hutton BM. Comment. Numeracy must become a priority for nurses. Br J Nurs 2000; 9(14):894.
Notes: Reject #1

Hutton BM. Do school qualifications predict competence in nursing calculations?. Nurs Educ Today 1998; 18(1):25-31.
Notes: Reject #2

Hutton BM. Numeracy must become a priority for nurses. Br J Nurs 2000; 9(14):894.
Notes: Reject #1

Hutton M. Numeracy skills for intravenous calculations. Nurs Stand 1998; 12(43):49-52; quiz 55-6.
Notes: Reject #1

Hutton M. RCN continuing education. Numeracy skills for intravenous calculations. Nursing Stand 1998; 12(43):49-52, 55-6.
Notes: Reject #1

Iacono T, Balandin S, Cupples L. Focus group discussions of literacy assessment and World Wide Web-based reading intervention. AAC: Augmentative & Alternative Communication 2001; 17(1):27-36.
Notes: Reject #3

Ireland M. Lost in translation... 'promoting health literacy' (February). AJN, Am J Nurs 2001; 101(6):14.
Notes: Reject #1

Jackson RH, Davis TC, Bairnsfather LE, George RB, Crouch MA, Gault H.  Patient reading ability: an overlooked problem in health care.  South Med J 1991; 84(10):1172-5.
Notes: Reject #3

Jackson RH, Davis TC, Murphy P, Bairnsfather LE, George RB. Reading deficiencies in older patients. Am J Medl Sci 1994; 308(2):79-82.
Notes: Reject #3 

Jaycox S. Smoking literature and literacy levels. Am J Public Health 1989; 79(8):1058.
Notes: Reject #1

Jenks S. Researchers link low literacy to high health care costs.  J Natl Cancer Inst 1992; 84(14):1068-9.
Notes: Reject #1

Jensen BJ, Witcher DB, Upton LR. Readability assessment of questionnaires frequently used in sex and marital therapy. J Sex Marital Ther 1987; 13(2):137-41.
Notes: Reject #3

Jesudason V, Roy P, Dighe A, Chatterjee BB. Outcomes of literacy: how to measure them. Health Policy  Educ 1982; 3(1):51-70.
Notes: Reject #1

Joel LA. Teach a woman, educate the world.  Am J Nurs 1994; 94(7):7.
Notes: Reject #1

Johnson ME, Fisher DG. Evaluating three reading tests for use with alcohol and other drug-abusing populations. Alcohol Clin Exp Res 1996; 20(6):1125-9.
Notes: Reject #3 

Johnson ME, Fisher DG, Davis DC, Cagle HH. Reading abilities of drug users in Anchorage, Alaska. J Drug Edu 1995; 25(1):73-80.
Notes: Reject #3

Johnson ME, Fisher DG, Davis DC et al. Assessing reading level of drug users for HIV and AIDS prevention purposes. AIDS Educ Prev 1996; 8(4):323-34.
Notes: Reject #3

Johnson RK, Soultanakis RP, Matthews DE. Literacy and body fatness are associated with underreporting of energy intake in US low-income women using the multiple-pass 24-hour recall: a doubly labeled water study. J Am Dietetic Assoc 1998; 98(10):1136-40.
Notes: Reject #1

Jones VF, Franco SM, Metcalf SC, Popp R, Staggs S, Thomas AE. The value of book distribution in a clinic-based literacy intervention program. Clin Pediatr 2000; 39(9):535-41.
Notes: Reject #3 

Joss DM. Global health issues literacy: has the time come? Work: a Journal of Prevention, Assessment & Rehabilitation 1998; 10(2):193-7.
Notes: Reject #1

Kalichman SC, Benotsch EG, Weinhardt L, Austin J, Luke W, Cherry C. Health-related Internet use, coping, social support, and health indicators in people living with HIV/AIDS: preliminary results from a community survey. Health Psychol 2003; 22(1):111-6.
Notes: Reject #2

Kane J. Literacy of mental patients for whom community care is planned. Lancet 1983; 2(8342):173-4.
Notes: Reject #3

Kanonowicz L. National project to publicize link between literacy, health. CMAJ 1993; 148(7):1201-2.
Notes: Reject #1

Kaul L, Nidiry JJ. Management of obesity in low-income African Americans. J Natl Med Assoc  1999; 91(3):139-43.
Notes: Reject #2

Kefalides PT. Illiteracy: the silent barrier to health care. Ann Intern Med 1999; 130(4 part 1):333-6.
Notes: Reject #1

Kellerman R, Weiss BD. Health literacy and the JAMA Patient Page. JAm Med Assoc 1999; 282(6):525-6; discussion 526-7.
Notes: Reject #2

Kelly CK. Helping low-literacy patients: what they don't know can hurt them. Prof Med Assist 1999; 32(1):8-13.
Notes: Reject #1

Kelly LJ. The readability of hearing aid brochures. J Acad Rehabilitat Audiol 1996; 29:41-8.
Notes: Reject #3

Kerka S. Health and Adult Literacy. Practice Application  Brief No. 7. Columbus, OH: ERIC Clearinghouse on Adult, Career, and Vocational Education, 2000.
Notes: Reject #1

Kickbusch I. Health literacy: a search for new categories. Health Promot Int 2002; 17(1):1-2.
Notes: Reject #1

Kickbusch I, Ratzan SC. Health literacy: making a difference in the USA. J Health Commun 2001; 6(2):87-8.
Notes: Reject #1

Kickbusch IS. Health literacy: addressing the health and education divide. Health Promot Int 2001; 16(3):289-97.
Notes: Reject #1 

Kicklighter JR, Stein MA. Factors influencing diabetic clients' ability to read and comprehend printed diabetic diet material. Diabetes Educ 1993; 19(1):40-6.
Notes: Reject #3

Kilker K. Considering health literacy. Issue Brief  Cent Med Educ 2000; 1(6):1-8.
Notes: Reject #1

Kim SP, Bennett CL, Chan C et al. QOL and outcomes research in prostate cancer patients with low socioeconomic status. Oncology 1999; 13(6):823-32; discussion 835-8.
Notes: Reject #1

Kimble LP, Dunbar SB, McGuire DB, De A, Fazio S, Strickland OL.  Cardiac instrument development in a low-literacy population: the revised Chest Discomfort Diary. Heart  Lung 2001; 30(4):312-20.
Notes: Reject #3 

Kinzie MB, Schorling JB, Siegel M. Prenatal alcohol education for low-income women with interactive multimedia. Patient Educ Couns 1993; 21(1-2):51-60.
Notes: Reject #2 

Klimczak NC, Bradford KA, Burright RG, Donovick PJ. K-FAST and WRAT-3: are they really different?. Clin Neuropsychol 2000; 14(1):135-8.
Notes: Reject #3 

Knauft MM. Workplace literacy: meeting change head-on. Nurs Staff Dev Insid 1993; 2(1):4, 8.
Notes: Reject #1 

Knowlton M, Jansen K. Teaching a client with low literacy skills. Imprint 1995; 42(5):67-9.
Notes: Reject #10

Kohlmeier L, Mendez M, McDuffie J, Miller M. Computer-assisted self-interviewing: a multimedia approach to dietary assessment. Am J ClinNutr 1997; 65(4 Suppl):1275S-81S.
Notes: Reject #3

Kolasa KM, Peery A, Harris NG, Shovelin K. Food Literacy Partners Program: a strategy to increase community food literacy.  Top Clin Nutr 2001; 16(4):1-10, 77-9.
Notes: Reject #3 

Kruse AY, Kjaergard LL, Krogsgaard K et al. A randomized trial assessing the impact of written information on outpatients' knowledge about and attitude toward randomized clinical trials. The INFO trial group.  Control Clin Trials 2000; 21(3):223-40.
Notes: Reject #2

Kubba H. Reading skills of otolaryngology outpatients: implications for information provision. J Laryngol Otol 2000; 114(9):694-6.
Notes: Reject #3

Kureshi J, Rocke AD, Tariq AQ. Perioperative knowledge and anxiety score of patients undergoing surgery. Middle East J Anesthesiol  1995; 13(3):325-33.
Notes: Reject #7

Landis M. Language and literacy, digitally speaking. Top Lang Disord 2002; 22(4):55-6, 91-4.
Notes: Reject #1

Lara M, Sherbourne C, Duan N, Morales L, Gergen P , Brook RH. An English and Spanish Pediatric Asthma Symptom Scale. Med Care 2000; 38(3):342-50.
Notes:  Reject #2

Larson I, Schumacher HR. Comparison of literacy level of patients in a VA arthritis center with the reading level required by educational materials. Arthritis Care Res 1992; 5(1):13-6.
Notes: Reject #3

Lasater L, Mehler PS. The illiterate patient: screening and management. Hosp Pract 1998; 33(4 ):163-5, 169-70.
Notes: Reject #1

Lasch KE, Wilkes G, Montuori LM, Chew P, Leonard C, Hilton S. Using focus group methods to develop multicultural cancer pain education materials. Pain Manag Nurs  2000; 1(4):129-38.
Notes: Reject #2

Ledbetter C, Hall S, Swanson JM, Forrest K. Readability of commercial versus generic health instructions for condoms. Health Care Women Int 1990; 11(3):295-304.
Notes: Reject #3

Lee KS, Park SC, Khoshnood B, Hsieh HL, Mittendorf R. Human development index as a predictor of infant and maternal mortality rates. J Pediatr 1997; 131( 3):430-3.
Notes: Reject #2

Lee PP. Why literacy matters. Links between reading ability and health. Arch Ophthalmol 1999; 117(1):100-3.
Notes: Reject #1

LeFevre JA. Research on the development of academic skills: introduction to the special issue on early literacy and early numeracy. Can J Exp Psychol 2000; 54(2):57-64.
Notes: Reject #1

Leichter SB, Nieman JA, Moore RW, Collins P, Rhodes A. Readability of self-care instructional pamphlets for diabetic patients. Diabetes Care 1981; 4(6):627-30.
Notes: Reject #3

Lenert L, Kaplan RM. Validity and interpretation of preference-based measures of health-related quality of life. Med Care 2000; 38(9 Suppl):II138-50.
Notes: Reject #2

Levin-Zamir D, Peterburg Y. Health literacy in health systems: perspectives on patient self-management in Israel. Health Promot Int 2001; 16(1):87-94.
Notes: Reject #1

 Levine DA. Health Literacy: Implications for Seniors.  Symposium Proceedings . Research Triangle Park, NC: Research Triangle Inst., 2001.
Notes: Reject #1

LeVine RA, Dexter E, Velasco P et al. Maternal literacy and health care in three countries: a preliminary report. Health Transit Rev 1994; 4(2):186-91.
Notes: Reject #7

Ley P, Florio T. The use of readability formulas in health care. Psychol Health  Med 1996; 1(1):7-28.
Notes: Reject #1

Leyva Gonzalez FA, Viniegra Velazquez L. [Critical reading for medical residents in main specialties]. [Spanish]. Rev Invest Clin 1999; 51(1):31-8.
Notes: Reject #8

Licciardone JC, Smith-Barbaro P, Coleridge ST. Use of the internet as a resource for consumer health information: results of the second osteopathic survey of health care in America (OSTEOSURV-II). J Med Internet Res 2001; 3(4):E31.
Notes: Reject #2

Lindau ST, Tomori C, McCarville MA, Bennett CL. Improving rates of cervical cancer screening and Pap smear follow-up for low-income women with limited health literacy. Cancer Invest 2001; 19(3):316-23.
Notes: Reject #1

Lindesay J, Jagger C, Hibbett MJ, Peet SM, Moledina F. Knowledge, uptake and availability of health and social services among Asian Gujarati and white elderly persons. Ethn  Health 1997; 2(1-2):59-69.
Notes: Reject #7

Lipkus IM, Hollands JG. The visual communication of risk.  J Natl Cancer Inst Monogr 1999; (25):149-63.
Notes: Reject #1

Lipkus IM, Samsa G, Rimer BK. General performance on a numeracy scale among highly educated samples. Medical Decis Making 2001; 21(1):37-44.
Notes: Reject #3 

List MA, Lacey L, Hopkins E, Burton D. The involvement of low literate elderly women in the development and distribution of cancer screening materials. Fam Community Health 1994; 17(1):42-55.
Notes: Reject #3 

Littlewood J. Mapping diarrhoeal disease in Nepal. J Child Health Care 1999; 3(4):17-20.
Notes: Reject #7

Logan PD, Schwab RA, Salomone JA3, Watson WA. Patient understanding of emergency department discharge instructions. South Med J 1996; 89(8):770-4.
Notes: Reject # 2

LoMaglio LJ. Using the TOEFL to measure the reading proficiency levels of deaf college applicants. Am Ann Deaf 1991; 136(3):261-4.
Notes: Reject #3

Longo PJ, Donahue V. Amplifying the Health Literacy of Migrant Farmworkers. Richmond, VA : Virginia State Dept. of Education, Richmond.  Div. of Adult Education Services.   January 1, 1997.
Notes: Reject #2 

Lorish CD, Maisiak R. The Face Scale: a brief, nonverbal method for assessing patient mood. Arthritis  Rheum 1986; 29(7):906-9.
Notes: Reject #3

Luckner JL. Written-language assessment and intervention: links to literacy. Volta Rev 1996; 98(1):v-vi, 1-215.
Notes: Reject #3

Luker K, Caress AL. Rethinking patient education. J Advanc Nurs 1989; 14(9):711-8.
Notes: Reject #1

Lynch ME. When the patient is illiterate: how nurses can help. J Pract Nurs 1992; 42(1):41-2.
Notes: Reject #1

Lyons GK, Woodruff SI, Candelaria JI, Rupp JW, Elder JP. Development of a protocol to assess dietary intake among Hispanics who have low literacy skills in English. J Am Dietetic Assoc 1996; 96(12):1276-9.
Notes: Reject #2

Macario E, Emmons KM, Sorensen G, Hunt MK, Rudd RE. Factors influencing nutrition education for patients with low literacy skills. J Am Dietetic Assoc 1998; 98(5):559-64.
Notes: Reject #3 

MacDiarmid SA, Goodson TC, Holmes TM, Martin PR, Doyle RB. An assessment of the comprehension of the American Urological Association Symptom Index.  J Urol 1998; 159(3):873-4.
Notes: Reject #3 

Mahloch J, Jackson JC, Chitnarong K, Sam R, Ngo LS, Taylor VM. Bridging cultures through the development of a cervical cancer screening video for Cambodian women in the United States. J Cancer Educ 1999; 14(2):109-14.
Notes: Reject #3 

Malzberg B. Social and biological aspects of mental disease. Oxford, England: State Hosp. Press, 1940.
Notes: Reject #1

Manly JJ, Jacobs DM, Sano M et al. Effect of literacy on neuropsychological test performance in nondemented, education-matched elders. J Intl Neuropsychol Soc 1999; 5(3):191-202.
Notes: Reject #3 

Manly JJ, Jacobs DM, Touradji P, Small SA, Stern Y. Reading level attenuates differences in neuropsychological test performance between African American and White elders. [erratum appears in J Int Neuropsychol Soc 2002 May;8(4):605.]. J Intl Neuropsychol Soc 2002; 8(3):341-8.
Notes: Reject #3

Marder DA, Cloutier MM. Asthma education: are inner-city families getting the message? Journal of Respiratory Diseases 1999; 20(9):630-5.
Notes: Reject #3 

Martin KS. The ABCs of health education and teaching guides. Home Care Provid 2000; 5(4):116-7.
Notes: Reject #1

Martinez JA, Straccia L, Sobrani E, Silva GA, Vianna EO, Filho JT. Dyspnea scales in the assessment of illiterate patients with chronic obstructive pulmonary disease. Am J Med Sci 2000; 320(4):240-3.
Notes: Reject #7 

Marwick C. Patients' lack of literacy may contribute to billions of dollars in higher hospital costs. J Am Med Assoc 1997; 278(12):971-2.
Notes: Reject #1

Mason DJ. Promoting health literacy. Patient teaching is a vital nursing function.  Am J Nurs 2001; 101(2):7.
Notes: Reject #1

Matthew JT. The need for numeracy in midwifery. Midwives Chron 1988; 101(1206):204-5.
Notes: Reject #1

Mayeaux EJJ, Davis TC, Jackson RH et al. Literacy and self-reported educational levels in relation to Mini-mental State Examination scores. Fam Med 1995; 27(10):658-62.
Notes: Reject #3

Mayeaux EJJ, Murphy PW, Arnold C, Davis TC, Jackson RH, Sentell T. Improving patient education for patients with low literacy skills. Am Fam Physician 1996; 53(1):205-11.
Notes: Reject #1

Mazta SR, Ahelluwalia SK. Literacy campaign and health education go hand in hand. World Health Forum 1995; 16(2):184-5.
Notes: Reject #1

McComb TF, Duffy MM, Pearson IP. Making handouts easy to read. Contemp Pediatr 2000; 17(4):145-6, 148, 150.
Notes: Reject #1

McDonald T, Blignaut PJ. A comparison of a manual and a computer system in a primary health care clinic. Curationis 1998; 21(3):8-13.
Notes: Reject #3

McDougall AC, Georgeiv GD. Educational material for the patient with leprosy. Lepr Revi 1989; 60(3):221-8.
Notes: Reject #1

McIntosh L. My patient can't read. Nurs Spectr 2002; 6(3):22.
Notes: Reject #1

Meade CD, Byrd JC. Patient literacy and the readability of smoking education literature. [see comments.] [erratum appears in Am J Public Health 1989 Jun;79(6):702.]. Am J Public Health 1989; 79(2):204-6.
Notes: Reject #3

Meade CD, Diekmann J, Thornhill DG. Readability of American Cancer Society patient education literature. Oncol Nurs Forum 1992; 19(1):51-5.
Notes: Reject #3

Meade CD, Smith CF. Readability formulas: cautions and criteria. Patient Educ Couns 1991; 17(2):153-8.
Notes: Reject #1 

Meade CD, Thornhill DG. Illiteracy in healthcare . Nurs Manage 1989; 20(10):14-5.
Notes: Reject #1

Mendelsohn AL. Promoting language and literacy through reading aloud: the role of the pediatrician. Curr Probl Pediatr Adolesc Health Care 2002; 32(6):188-202.
Notes: Reject #1

Mendelsohn AL, Mogilner LN, Dreyer BP et al. The impact of a clinic-based literacy intervention on language development in inner-city preschool children. Pediatrics 2001; 107(1):130-4.
Notes: Reject #3

Merriman B, Ades T, Seffrin JR. Health literacy in the information age: communicating cancer information to patients and families. CA Cancer J Clin 2002; 52(3):130-3.
Notes: Reject #1

Merritt SL, Gates MA, Skiba K. Readability levels of selected hypercholesterolemia patient education literature. Heart  Lung 1993; 22(5):415-20.
Notes: Reject #2

Meyer J, Rainey J. Writing health education material for low-literacy populations. J Health Educ 1994; 25(6):372-4.
Notes: Reject #1

Michielutte R, Alciati MH, el Arculli R. Cancer control research and literacy. J Health Care Poor Underserved 1999; 10(3):281-97.
Notes: Reject #1 

Mintzer MZ, Stitzer ML. Cognitive impairment in methadone maintenance patients. Drug  Alcohol Depend 2002; 67(1):41-51.
Notes: Reject #3

Mohrmann CC, Coleman EA, Coon SK et al. An analysis of printed breast cancer information for African American women. J Cancer Educ 2000; 15(1):23-7.
Notes: Reject #3 

Moll JM. Doctor-patient communication in rheumatology: studies of visual and verbal perception using educational booklets and other graphic material. Ann Rheum Dis 1986; 45(3):198-209.
Notes: Reject #3 

Montalto NJ, Spiegler GE. Functional health literacy in adults in a rural community health center. West Virginia Med J 2001; 97(2):111-4.
Notes: Reject #3 

Montgomery J. The challenge of literacy. ASHA 1995; 37(5):5.
Notes:  Reject #1

Morgan K. Gerontology: responding to an ageing society.  London, England:  J. Kingsley Publishers in association with The British Society of Gerontology, 1992.
Notes: Reject #1

Morgan PP. Illiteracy can have major impact on patients' understanding of health care information.  Can MedAssoc J 1993; 148(7):1196-7.
Notes: Reject #1

Morgan PP. Numeracy--what is it, and who needs it?.  Can Med Assoc J 1985; 133(3):178.
Notes: Reject #1

Morra ME. Future trends in patient education. Semin Oncol Nurs 1991; 7(2):143-5.
Notes: Reject #1

Morrow GR. How readable are subject consent forms?. J Am Med Assoc 1980; 244(1):56-8.
Notes: Reject #3

Mullins RM. Reading ability and the use of condoms. Med J Aust 1989; 151(6):358-9.
Notes: Reject #1

Mumford ME. A descriptive study of the readability of patient information leaflets designed by nurses. J Adv Nurs 1997; 26(5):985-91.
Notes: Reject #3 

Murphy PW, Chesson AL, Berman SA, Arnold CL, Galloway G. Neurology patient education materials: do our educational aids fit our patients' needs?.  J Neurosci Nurs 2001; 33 (2):99-104.
Notes: Reject #3

Murphy PW, Davis TC. When low literacy blocks compliance. RN 1997; 60(10):58-63; quiz 64.
Notes: Reject #1

Murphy PW, Davis TC, Ventura MJ. Don't assume your patient can read. Office Nurse 1997; 10(4):33-5, 38, 40.
Notes: Reject #1

Murphy PW, Davis TC, Jackson RH, Decker BC, Long SW. Effects of literacy on health care of the aged: implications for health professionals . Educ Gerontol 1993; 19(4 ):311-6.
Notes: Reject #1

Nagamine WH, Ishida JT, Williams DR, Yamamoto RI, Yamamoto LG. Child literacy promotion in the emergency department. Pediatr Emerg Care 2001; 17(1):19-21.
Notes: Reject #2 

Nath CR, Sylvester ST, Yasek V, Gunel E. Development and validation of a literacy assessment tool for persons with diabetes. Diabetes Educ 2001; 27(6):857-64.
Notes: Reject #3

Needlman R, Bauchner H, Zuckerman B. Literacy and the pediatrician. Pediatr Rev 1990; 11(9):259-60.
Notes: Reject #1

Needlman R, Fried LE, Morley DS, Taylor S, Zuckerman B. Clinic-based intervention to promote literacy. A pilot study. Am J Dis Child 1991; 145(8):881-4.
Notes: Reject #3

Neff JA, Zule WA. Predicting treatment-seeking behavior: psychometric properties of a brief self-report scale. Subst Use  Misuse 2000; 35(4):585-99.
Notes: Reject #3 

Ngoh LN, Shepherd MD. Design, development, and evaluation of visual aids for communicating prescription drug instructions to nonliterate patients in rural Cameroon. Patient Educ  Couns 1997; 30(3):257-70.
Notes: Reject #7

Nichols-English G. Improving health literacy: a key to better patient outcomes. J Am Pharm Assoc 2000; 40(6):835-6.
Notes: Reject #1

Nurss JR, el-Kebbi IM, Gallina DL et al. Diabetes in urban African Americans: functional health literacy of municipal hospital outpatients with diabetes. Diabetes Educ 1997; 23(5):563-8.
Notes: Reject #3

Nurss JR. Adult literacy and health care. Smith MC. Literacy for the twenty-first century:  Research, policy, practices, and the National Adult Literacy Survey.  Westport, CT: Praeger Publishers/Greenwood Publishing Group, Inc., 1998: 195-209.
Notes: Reject #1 

Nurss JR, et al. Difficulties in Functional Health Literacy  Screening in Spanish-Speaking Adults. J Read 1995; 38(8):632-37.
Notes: Reject #3 

Nutbeam D. Literacies across the Lifespan: Health Literacy. Literacy & Numeracy Studies 1999; 9(2):47-55.
Notes: Reject #1

O'Carroll RE, Prentice N, Murray C, van Beck M, Ebmeier KP, Goodwin GM. Further evidence that reading ability is not preserved in Alzheimer's disease. Br J Psychiatr 1995; 167(5):659-62.
Notes: Reject #3

Ollo C, Lindquist T, Alim TN, Deutsch SI. Predicting premorbid functioning in crack-cocaine abusers. Drug  Alcohol Depend 1995; 40(2):173-5.
Notes: Reject #3 

Olson IA, Diack H, Harrold PJ. Significance of literacy in the performance of students in the first year of the Nottingham Medical Course. Br Med J 1973; 1(5848):282-4.
Notes: Reject #3

Olson RB, Cohen N, Atallah E, Cunningham J. Gem no. 322. NIBBLE for adult basic education: Website and lessons for low-literate learners... Nutrition Information Bulletin Board and Learning Experience. J Nutr Educ 2000; 32(5):285A.
Notes: Reject #1

Olson RM, Blank D, Cardinal E, Hopf G, Chalmers RK . Understanding medication-related needs of low-literacy patients. J Am Pharm Assoc 1996; NS36(7):424-9.
Notes: Reject #1

Osborne H. Health communications can affect the bottom line. Patient Care Manag 2001; 16(9):9-10.
Notes: Reject #1

Osborne H. In other words... Can they understand? Testing patient education materials with intended readers. On-Call 2001; 4(11):26-7.
Notes: Reject #12

Osborne H. In other words... Getting through... lives can depend on simplifying the written word. On-Call 1999; 2(9):42-3.
Notes: Reject #12

Osborne H. In other words... literacy and the older adult. On-Call 1999; 2(10):42-3.
Notes: Reject #12

Osborne H. In other words... Making the match... choosing patient education materials.  On-Call 2002; 5(1):30-1.
Notes: Reject #12 

Osborne H. In other words... When you need to know.. literacy resources for health professionals. On-Call 2001; 4(2):34-5.
Notes: Reject #12

Ott BB, Hardie TL. Readability of written materials: implications for critical care nurses. Dimens Crit Care Nurs 1995; 14(6):328-34.
Notes: Reject #3

Overland JE, Hoskins PL, McGill MJ, Yue DK. Low literacy: a problem in diabetes education. Diabet Med 1993; 10(9):847-50.
Notes: Reject #3

Paque L, Warrington EK. A longitudinal study of reading ability in patients suffering from dementia. J Intl Neuropsychol Soc 1995; 1 (6):517-24.
Notes: Reject #3

Parikh NS, Parker RM, Nurss JR, Baker DW, Williams MV. Shame and health literacy: the unspoken connection. Patient Educ Couns 1996; 27(1 ):33-9.
Notes: Reject #3

Parker RM, Baker DW, Williams MV, Nurss JR. The test of functional health literacy in adults: a new instrument for measuring patients' literacy skills. J Gen Intern Med 1995; 10(10):537-41.
Notes: Reject #3 

Parker RM, Jacobson TA. The role of health literacy in narrowing the treatment gap for hypercholesterolemia. Am J Manag Care 2000; 6(12):1340-2.
Notes: Reject #1

Parker RM, Schwartzberg JG. Guest editorial. What patients do -- and don't -- understand: widespread ignorance has triggered a silent epidemic. Postgrad Med 2001; 109(5):13-6.
Notes: Reject #1

Parker RM, Williams MV, Baker DW, Nurss JR. Literacy and contraception: exploring the link. Obstetr Gynecol 1996; 88(3 Suppl):72S-7S.
Notes:  Reject #1

Parker R. Health literacy: A challenge for American patients and their health care providers. Health Promot Intl 2000; 15(4):277-83.
Notes: Reject #1  

Parmar S, Baltej S, Vaidyanathan S. Teaching the procedure of clean intermittent catheterisation. Paraplegia 1993; 31(5):298-302.
Notes: Reject #7

Paskett ED, Tatum C, Wilson A, Dignan M, Velez R. Use of a photoessay to teach low-income African American women about mammography. J Cancer Educa 1996; 11(4):216-20.
Notes: Reject #3 

Patberg JP, Yonas A. The effects of the reader's skill and the difficulty of the text on the perceptual span in reading. J Exp Psychol Hum Percept Perform 1978; 4(4):545-52.
Notes: Reject #3

Patel C, Nicol A. Adaptation of African-American cultural and food preferences in end-stage renal disease diets. Adv Ren Replace Ther 1997; 4(1):30-9.
Notes: Reject #1

Perbohner A. Improving health: patient education resources on the Internet. Health Care on the Internet 1999; 3(3):29-39.
Notes: Reject #1

Perdue BJ, Degazon C. You make the diagnosis. Case study: diagnoses and interventions with low literacy. Nurs Diagn 1999; 10(1):4, 36-9.
Notes: Reject #1

Perez CM, Widom CS. Childhood victimization and long-term intellectual and academic outcomes. Child Abuse Negl 1994; 18(8):617-33.
Notes: Reject #3

Pernotto DA, Bairnsfather L, Sodeman W. 'Informed consent' interactive videodisc for patients having a colonoscopy, a polypectomy, and an endoscopy.  Medinfo 1995; 8 Pt 2:1699.
Notes: Reject #3

Peterson FL, Cooper RJ, Laird JM. Enhancing teacher health literacy in school health promotion: a vision for the new millennium. J Sch Health 2001; 71(4):138-44.
Notes: Reject #1

Petersson KM, Reis A, Askelof S, Castro-Caldas A, Ingvar M. Language processing modulated by literacy: a network analysis of verbal repetition in literate and illiterate subjects. J Cogn Neurosci 2000; 12(3):364-82.
Notes: Reject #6

Petersson KM, Reis A, Ingvar M. Cognitive processing in literate and illiterate subjects: a review of some recent behavioral and functional neuroimaging data. Scand J Psychol 2001; 42(3):251-67.
Notes: Reject #6 

Philipson SJ, Doyle MA, Gabram SG, Nightingale C, Philipson EH. Informed consent for research: a study to evaluate readability and processability to effect change. J Investig Med 1995; 43(5):459-67.
Notes: Reject #3 

Phillips JM. Commentary on Educating patients with limited literacy skills: the effectiveness of printed and videotaped materials about colon cancer [original article by Meade K et al appears in AM J PUBLIC HEALTH 1994;84(1):119-21]. ONS Nursing Scan in Oncology 1994; 3(4):6-7.
Notes: Reject #1

Pi J, Olive JM, Esteban M. [Mini Mental State Examination: association of the score obtained with the age and degree of literacy in an aged population]. [Spanish]. Med Clin 1994; 103(17):641-4.
Notes: Reject #8

Pinto A, Scheer P, Tuqa S, Ebrahim GJ, Abel R, Mukherjee DS. Does health intervention ameliorate the effects of poverty related diseases? II. The role of female literacy. J Trop Pediatr 1985; 31(5):257-62.
Notes: Reject #7

Pirisi A. Low health literacy prevents equal access to care. Lancet 2000; 356(9244):1828.
Notes: Reject #1

Pizzichini MM, Rennie D, Senthilselvan A, Taylor B, Habbick BF, Sears MR. Limited agreement between written and video asthma symptom questionnaires. Pediatr Pulmonol 2000; 30(4):307-12.
Notes: Reject #3

Plimpton S, Root J. Materials and strategies that work in low literacy health communication. Public Health Rep 1994; 109(1):86-92.
Notes: Reject #3 

Plomer K, Schneider L, Barley G, Cifuentes M, Dignan M. Improving medical students' communication with limited-literacy patients: project development and implementation. J Cancer Educ 2001; 16(2):68-71.
Notes: Reject #3 

Podschun GD. Teen Peer Outreach-Street Work Project: HIV prevention education for runaway and homeless youth. Public Health Rep 1993; 108(2):150-5.
Notes: Reject #3 

Pope SK, Whiteside L, Brooks-Gunn J et al. Low-birth-weight infants born to adolescent mothers. Effects of coresidency with grandmother on child development. J Am Med Assoc 1993; 269(11):1396-400.
Notes: Reject #2

Portes PR, Cuentas TE, Zady M. Cognitive socialization across ethnocultural contexts: literacy and cultural differences in intellectual performance and parent-child interaction. J Genet Psychol 2000; 161(1):79-98.
Notes: Reject #3

Powers RD. Emergency department patient literacy and the readability of patient-directed materials. Ann Emerg Med 1988; 17(2):124-6.
Notes: Reject #3

Quirk PA. Screening for literacy and readability: implications for the advanced practice nurse. Clin Nurse Spec 2000; 14(1):26-32.
Notes: Reject #1

Raich PC, Plomer KD, Coyne CA. Literacy, comprehension, and informed consent in clinical research. Cancer Invest 2001; 19(4):437-45.
Notes: Reject #1

Randolfi EA. Teaching online consumer health skills. International Electronic Journal of Health Education 1998; 1(4):201-6.
Notes: Reject #3 

Ratzan SC. Health literacy: communication for the public good. Health Promot 2001; 16(2):207-14.
Notes: Reject #1

Reason R. Re: Critical response to dyslexia, literacy and psychology assessment. Dyslexia 2001; 7(3):174.
Notes: Reject #1

Reese E, Cox A. Quality of adult book reading affects children's emergent literacy. Dev  Psychol 1999; 35(1):20-8.
Notes: Reject #4

Reid JMV. Assessing the literacy of adults who are visually impaired: conceptual and measurement issues. Journal of Visual Impairment & Blindness 1998; 92(7):447-53.
Notes: Reject #1

Reis A, Petersson KM, Castro-Caldas A, Ingvar M. Formal schooling influences two- but not three-dimensional naming skills. Brain Cogn 2001; 47(3):397-411.
Notes: Reject #3

Renkert S, Nutbeam D. Opportunities to improve maternal health literacy through antenatal education: an exploratory study. Health Promot 2001; 16(4):381-8.
Notes: Reject #2

Revell L. Understanding, identifying, and teaching the low-literacy patient. Sem Periop Nurs 1994; 3(3):168-71.
Notes: Reject #1

Richards M, Hardy R, Wadsworth ME. Long-term effects of breast-feeding in a national birth cohort: educational attainment and midlife cognitive function. Public Health Nutr 2002; 5(5):631-5.
Notes: Reject #3

Rieder MJ, Morrison C. A survey of information provided by North American Teratogenic Information Services.  Reprod Toxicol 1994; 8(5):425-6.
Notes: Reject #3

Riley L. The hidden disability -- what nurses can do about illiteracy. Nurs Spectr 2002; 11(3):10-1.
Notes: Reject #1

Ritchie KA, Hallerman EF. Cross-validation of a dementia screening test in a heterogeneous population. Int J Epidemiol 1989; 18(3):717-9.
Notes: Reject #2 

Rollins G. AHA NOVA award winners 2002. Hospitals direct scarce resources to help their communities get healthy, fit, strong. Hosp Health Netw 2002; 76(7):49-55, 2.
Notes: Reject #1

Root J, Stableford S. Easy-to-read consumer communications: a missing link in Medicaid managed care. J Health Polit Pol Law 1999; 24(1):1-26.
Notes: Reject #1

Roter D, Rudd R, Koch-Weser S. Health literacy and the JAMA Patient Page. J Am Med Assoc 1999; 282(6):526-7.
Notes: Reject #3

Roter DL, Rudd RE, Comings J. Patient literacy. A barrier to quality of care. J Gen Intern Med 1998; 13(12):850-1.
Notes: Reject #1

Rudd P, Ramesh J, Bryant-Kosling C, Guerrero D. Gaps in cardiovascular medication taking: the tip of the iceberg. J Gen Intern Med 1993; 8(12):659-66.
Notes: Reject #2 

Rudd R, Zahner L, Banh M. Findings from a National Survey of State Directors of Adult Education. NCSALL Reports #9. Boston, MA.: National Center for the Study of Adult Learning  and Literacy, 1999.
Notes: Reject #1

Rudd RE, Colton T, Schacht R. An Overview of Medical and Public Health Literature Addressing Literacy Issues: An Annotated Bibliography. NCSALL Reports #14. Boston, MA: National Center for the Study of Adult Learning   and Literacy, 2000.
Notes: Reject #1 

Rudd RE, Moeykens BA. Adult Educators' Perceptions of Health Issues and Topics in Adult Basic Education Programs. NCSALL Reports #8. Boston, MA.  National Center for the Study of Adult Learning and Literacy, 1999.
Notes: Reject #2 

Rutledge DN, Donaldson NE. Improving readability of print materials in patient care & health services. Online J Clin Innov 1998; 1(3):1-27.
Notes: Reject #1

Ryan JW, Kim JG. Can literacy instruction contribute to the training of traditional birth attendants?. WHO Offset Publication 1986; (95):90-5.
Notes: Reject #1

Rymes-Barley C. A secret inability to comply. The price of illiteracy. Can Pharmaceut J 1989; 122(2):86-8, 91-4.
Notes: Reject #1

Sanders LM, Gershon TD, Huffman LC, Mendoza FS. Prescribing books for immigrant children: a pilot study to promote emergent literacy among the children of Hispanic immigrants. Arch Ped Adolesc Med 2000; 154(8):771-7.
Notes: Reject #3 

Sandiford P, Cassel J, Sanchez G, Coldham C. Does intelligence account for the link between maternal literacy and child survival?. Soc Sci Med 1997; 45(8):1231-9.
Notes: Reject #7

Scarborough HS, Dobrich W, Hager M. Preschool literacy experience and later reading achievement. J Learn Disabil 1991; 24(8):508-11.
Notes: Reject #2

Schein JD. Reading, writing and rehabilitation. Am Rehab 2000; 25(3):32-4.
Notes: Reject #1

Schillinger D. Improving the quality of chronic disease management for populations with low functional health literacy: a call to action. Dis Manage 2001; 4(3):103-9.
Notes: Reject #1

Schillinger D, Piette J, Grumbach K et al. Closing the loop: physician communication with diabetic patients who have low health literacy. Arch Int Med 2003; 163(1):83-90.
Notes: Reject #1 

Schmand B, Smit JH, Geerlings MI, Lindeboom J. The effects of intelligence and education on the development of dementia. A test of the brain reserve hypothesis. Psychol Med 1997; 27(6):1337-44.
Notes: Reject #3 

Schultz M. Low literacy skills needn't hinder care. RN 2002; 65(4):45-8.
Notes: Reject #1 

Schwartz LM, Woloshin S, Black WC, Welch HG. The role of numeracy in understanding the benefit of screening mammography. Ann Int Med 1997; 127(11):966-72.
Notes: Reject #2 

Schwartzberg JG. Low health literacy: what do your patients really understand?. Nurs Econom 2002; 20(3):145-7.
Notes: Reject #1

Schwartzberg JG. Patient safety. Low health literacy: what do your patients really understand? Nurs Econom 2002; 20(3):145-7.
Notes: Reject #1

Senechal M, LeFevre JA. Storybook reading and parent teaching: links to language and literacy development. New Direct Child Adolesc Develop 2001; (92):39-52; discussion 91-8.
Notes: Reject #1

Serxner S. How readability of patient materials affects outcomes.  J Vascul Nurs 2000; 18(3):97-101.
Notes:  Reject #1

Sharif I, Reiber S, Ozuah PO. Exposure to Reach Out and Read and vocabulary outcomes in inner city preschoolers. J Natl Med Assoc  2002; 94(3):171-7.
Notes: Reject #4 

Sharif I, Rieber S, Ozuah PO. The pediatric forum: effective elements of literacy intervention: book, talk, or both? [erratum appears in Arch Pediatr Adolesc Med 2002 Aug;156(8):780.]. Arch Ped Adolesc Med 2002; 156(5):518-9.
Notes: Reject #2

Sharp LK, Knight SJ, Nadler R et al. Quality of life in low-income patients with metastatic prostate cancer: divergent and convergent validity of three instruments. Qual Life Res 1999; 8(5):461-70.
Notes: Reject #2

Sharp SM. Issues in human subject research. Readability of informed consent documents in medical device trials. Res Pract 2000; 1(6):211-4.
Notes: Reject #3 

Shaw RA, Crane J, Pearce N  et al. Comparison of a video questionnaire with the IUATLD written questionnaire for measuring asthma prevalence. Clinic Experiment Allergy 1992; 22(5):561-8.
Notes: Reject #2 

Shea S, Basch CE, Wechsler H, Lantigua R. The Washington Heights-Inwood Healthy Heart Program: a 6-year report from a disadvantaged urban setting. Am J Pub Health 1996; 86(2):166-71.
Notes: Reject #2

Sheridan SL, Pignone M. Numeracy and the medical student's ability to interpret data. Effective Clinic Pract 2002; 5(1):35-40.
Notes: Reject #3

Shire N. Effects of race, ethnicity, gender, culture, literacy, and social marketing on public health. J Gender-Specific Med 2002; 5(2):48-54.
Notes: Reject #1

Shogan MG. Creating clear and simple parent education materials. Mother Baby J 1998; 3(5):21-5.
Notes: Reject #1

Siecker BR. Literacy is the medium of the message. Am Pharm 1978; 18(9):46.
Notes: Reject #1

Silverstein M, Iverson L, Lozano P. An English-language clinic-based literacy program is effective for a multilingual population. Pediatrics. 2002; 109(5):E76-6.
Notes: Reject #3

Slavkin HC. Science, technology and health literacy for the 21st century. A future for dentistry. Percy T. Phillips Memorial Lecture. NY State Dent J 1998; 64(10):25-8.
Notes: Reject #1

Slimack N, Tomori C, Bennett CL. Quality of life assessment in culturally diverse populations... first in a series of reports on the conference presentations. Oncol News Int 2000; 9(6):10, 12.
Notes: Reject #1 

Snyder C. Can your patient read? Nurs Spectrum 2001; 11(6):5.
Notes:  Reject #1

Snyder RD. The right not to read. Pediatrics. 1979; 63(5):791-4.
Notes: Reject #1

Spell JJ, Edmondson K. Adult illiteracy and early childhood professionals. Infants Young Children 1991; 3(3):59-67.
Notes: Reject #1

Spracher MM. ASHA hosts three-day literacy workshop: speakers address prevention, identification, intervention. ASHA Leader 2000; 5(20):3, 12.
Notes: Reject #1 

Spracher MM. Learning about literacy: SLPs play key role in reading, writing. ASHA Leader 2000; 5(8):1, 18-9.
Notes: Reject #1

St Leger L. Schools, health literacy and public health: possibilities and challenges. Health Prom Int 2001;  16(2):197-205.
Notes: Reject #1 

Stanovich KE. Does reading make you smarter? Literacy and the development of verbal intelligence. Advan Child Develop Behav 1993; 24:133-80.
Notes: Reject #3

Stanovich KE, Cunningham AE. Studying the consequences of literacy within a literate society: the cognitive correlates of print exposure. Mem Cog 1992; 20(1):51-68.
Notes: Reject #3

Stein T. Unhealthy mismatch: major gaps in Americans' understanding of medical concepts. Healthweek 2000; 5(10):17.
Notes: Reject #1

Stein T. Unhealthy mismatch: major gaps in Americans' understanding of medical concepts. Nurseweek 2000;  13(11):10 .
Notes: Reject #1

Stephens ST. Patient education materials: are they readable? Oncol Nurs Forum 1992; 19(1):83-5.
Notes: Reject #1

Stevenson J, Fredman G. The social environmental correlates of reading ability. J Child Psychol Psychiatr Allied Disciplines. 1990; 31(5):681-98.
Notes: Reject #3 

Stewart JL. Commentary on Fotoplatica: an innovative teaching method for families with low literacy and high stress [original article by Harlander C et al appears in J PEDIATR ONCOL NURS 1993;10(3):112-4]. ONS Nurs Scan Oncol 1994; 3(1):5.
Notes: Reject #1

Storch SA, Whitehurst GJ. The role of family and home in the literacy development of children from low-income backgrounds. New Directions Child Adolesc Dev 2001; (92):53-71; discussion 91-8.
Notes: Reject #3

Struempler BJ, Marshall AC. Gem no. 293. Using low-literacy newsletters to provide nutrition education for limited-resource individuals. J Nutr Educ 1999; 31(1):60C-1C.
Notes: Reject #3

Sudore R. Low-Literacy Patient Education Handouts. Fifth Street Clinic Site, 525 5th St., San Francisco, CA 94103.: University of California - San Francisco Homeless Clinic , 1999.
Notes: Reject #1 

Sumerford S. Creating a community of readers to fight functional illiteracy. Am Lib 1997; 28(5):44-5.
Notes: Reject #1

Sutherland LA, Campbell M, Ornstein K, Wildemuth B, Lobach D. Development of an adaptive multimedia program to collect patient health data. Am J Prev Med 2001; 21(4):320-4.
Notes: Reject #2

Svensson I, Lundberg I, Jacobson C. The prevalence of reading and spelling difficulties among inmates of institutions for compulsory care of juvenile delinquents. Dyslexia: the Journal of the British Dyslexia Association. 2001; 7(2):62-76.
Notes: Reject #3 

Swanson JM, Forrest K, Ledbetter C, Hall S, Holstine EJ, Shafer MR. Readability of commercial and generic contraceptive instructions. Image J Nurs Sch 1990; 22(2):96-100.
Notes: Reject #3 

Sweeney MA, Gulino C. Interactive video in health care: blending patient care, computer technology, and research results. J Biocommun 1988; 15(4):6-11.
Notes: Reject #3

Tallal P. The science of literacy: from the laboratory to the classroom. Proc Natl Acad Sci U S A 2000; 97(6):2402-4.
Notes: Reject #1

Tappe MK, Galer-Unti RA. Health educators' role in promoting health literacy and advocacy for the 21st century. J School Health. 2001; 71(10):477-82.
Notes: Reject #1 

Temple MA. Teaching techniques. Using debate to develop health literacy. J School Health 1997; 67(3):116-7.
Notes: Reject #1

Terdy D. Workforce literacy: do we have a choice?. J Healthc Mater Manage 1991; 9(10):36, 38, 40 passim.
Notes: Reject #1

Thomas JJ. Enhancing patient education: addressing the issue of literacy. Phys Disabil Spec Int Sect Q 1999; 22(4):3-4.
Notes: Reject #1 

Thornberry J, Bhaskar B, Krulewitch CJ et al. Audio computerized self-report interview use in prenatal clinics: audio computer-assisted self interview with touch screen to detect alcohol consumption in pregnant women: application of a new technology to an old problem. Comp Inform Nurs 2002; 20 (2):46-52.
Notes: Reject #3 

Tirre WC. Can reading ability be measured with tests of memory and processing speed?. J Gen Psychol 1992; 119(2):141-60.
Notes: Reject #3 

Tones K. Health literacy: new wine in old bottles?. Health Educ Res 2002; 17(3):287-90.
Notes: Reject #1

Tooth L, Clark M, McKenna K. Poor functional health literacy: the silent disability for older people. Aust J Age 2000; 19(1):14-22.
Notes: Reject #1

Treacy JT, Mayer DK. Perspectives on cancer patient education. Semin Oncol Nurs 2000; 16(1):47-56.
Notes: Reject #1

Treiman R, Cassar M. Can children and adults focus on sound as opposed to spelling in a phoneme counting task?. Dev Psychol 1997; 33(5):771-80.
Notes: Reject #3

Tucker CC, Thornton SR. Workplace literacy education: writing skills. J Healthc Educ Train  1992; 6(3):15-8.
Notes: Reject #2, #3

Turner CF, Miller HG. Monitoring trends in drug use: strategies for the 21st century. Subst Use Misuse 1997; 32(14):2093-103.
Notes: Reject #1

Tuttle DW, Hatlen P. Point/counterpoint. Is listening literacy? An effective alternative... comprehensive literacy. J Visual Impair Blind 1996; 90(3):173-5.
Notes: Reject #1

Tziraki C, Sutton S, Eisner E, Saunders LS. National Cancer Institute's Ethnic and Low Literacy Nutrition Education Project. J Nutr Educ 1994; 26(2):101-6.
Notes: Reject #3

Valla JP, Bergeron L, Smolla N. The Dominic-R: a pictorial interview for 6- to 11-year-old children. J Am Acad Child Adolesc Psychiatry 2000; 39(1):85-93.
Notes: Reject #2

van de Walle E. Fertility transition, conscious choice, and numeracy. Demography. 1992; 29(4):487-502.
Notes: Reject #2 

Van Moorsel G. Do you Mini-Med School? Leveraging library resources to improve Internet consumer health information literacy. Med Ref Serv Q 2001; 20(4):27-37.
Notes: Reject #1

Vessey JA. Health promotion for children... commentary on High PC, LaGasse L, Becker S et al (2000). Literacy promotion in primary care pediatrics: can we make a difference? PEDIATRICS, 105(4), 927-934. J Child Fam Nurs 2000; 3(5):326-7.
Notes: Reject #1

Walker EA. Characteristics of the adult learner. Diabetes Educ 1999; 25(6 Suppl):16-24.
Notes: Reject #1

Walker G. Family planning, maternal mortality, and literacy. Lancet. 1986; 2(8499):162.
Notes: Reject #1

Wallerstein N. Health and safety education for workers with low-literacy or limited-English skills. Am J Ind Med 1992; 22(5):751-65.
Notes: Reject #1 

Walsh D, Shaw DG. The design of written information for cardiac patients: a review of the literature. J Clin Nurs 2000; 9(5):658-67.
Notes: Reject #1

Wands SE, Yassi A. 'Let's Talk Back': a program to empower laundry workers. Am J Ind Med 1992; 22(5):703-9.
Notes: Reject #3 

Weidmer B, Brown J, Garcia L. Translating the CAHPS 1.0 Survey Instruments into Spanish. Consumer Assessment of Health Plans Study. Med Care 1999; 37(3 Suppl):MS89-96.
Notes: Reject #3 

Weinrich SP. Prostate cancer: the high risk of low literacy. Reflections 1999; 25(4):22-4, 45 .
Notes: Reject #1

Weiss BD. Health literacy: an important issue for communicating health information to patients. Chung Hua i Hsueh Tsa Chih - Chinese Med J 2001; 64(11):603-8.
Notes: Reject #1

Weiss BD. Identifying and communicating with patients who have poor literacy skills. Fam Med 1993; 25(6):369-70.
Notes: Reject #1

Weiss BD, Coyne C. Communicating with patients who cannot read. New England J Med 1997; 337(4):272-4.
Notes: Reject #1

Weiss BD, Hart G, Pust RE.  The relationship between literacy and health. J Health Care Poor Underserved. 1991; 1(4):351-63.
Notes: Reject #1 

Weiss BD, Reed R, Kligman EW, Abyad A. Literacy and performance on the Mini-Mental State Examination. J Am Geriatr Soc 1995; 43(7):807-10.
Notes: Reject #3 

Weiss BD, Reed RL, Kligman EW. Literacy skills and communication methods of low-income older persons. Patient Educ Couns 1995; 25(2):109-19.
Notes: Reject #3

Weiss BD. Communicating with patients who have limited literacy skills. J Fam Pract 1998; 46(2):168-76.
Notes: Reject #1 

Wells JA. Readability of HIV/AIDS educational materials: the role of the medium of communication, target audience, and producer characteristics. Patient Educ Couns 1994; 24(3):249-59.
Notes: Reject #3 

Wells JA, Ruscavage D, Parker B, McArthur L. Literacy of women attending family planning clinics in Virginia and reading levels of brochures on HIV prevention. Fam Plann Perspect 1994; 26(3):113-5, 131.
Notes: Reject #2 

Wengreen HJ, Munger RG, Wong SS, West NA, Cutler R. Comparison of a picture-sort food-frequency questionnaire with 24-hour dietary recalls in an elderly Utah population. Pub Health Nutr 2001; 4(5):961-70.
Notes: Reject #3

Westaway MS, Wolmarans L. Depression and self-esteem: rapid screening for depression in black, low literacy, hospitalized tuberculosis patients. Soc Sci Med 1992; 35(10):1311-5.
Notes: Reject #2

Wheeler LA, Wheeler ML, Ours P, Swider C. Evaluation of computer-based diet education in persons with diabetes mellitus and limited educational background. Diabetes Care. 1985; 8(6):537-44.
Notes: Reject #2

Wielgosz AT. Impact of the social environment on blood pressure in women. Can J Cardiol 1996; 12 Suppl D:13D-15D.
Notes: Reject #1

Williams DM, Counselman FL, Caggiano CD. Emergency department discharge instructions and patient literacy: a problem of disparity. Am J Emerg Med 1996; 14(1):19-22.
Notes: Reject #3

Williams MV. Recognizing and overcoming inadequate health literacy, a barrier to care.  Cleveland Clin J Med 2002; 69(5):415-8.
Notes: Reject #1

Williams MV, Parker RM, Baker DW et al. Inadequate functional health literacy among patients at two public hospitals. J Am Med Assoc 1995; 274(21):1677-82.
Notes: Reject #3 

Williams SA, Swanson MS. The effect of reading ability and response formats on patients' abilities to respond to a patient satisfaction scale. J Cont Educat Nurs 2001; 32(2):60-7.
Notes: Reject # 3

Williams SA, Swanson MS. The effect of reading ability and response formats on patients' abilities to respond to a patient satisfaction scale. J Cont Educat Nurs 2001; 32(2):60-7.
Notes: Reject # 3

Wilson FL. Are patient information materials too difficult to read?. Home Healthc Nurs 2000; 18(2):107-15.
Notes: Reject #3

Wilson FL. Measuring patients' ability to read and comprehend: a first step in patient education. Nursingconnections. 1995; 8(4):17-25.
Notes: Reject #3 

Wilson FL. Measuring patients' ability to read and comprehend: a first step in patient education. Nursingconnections. 2000; 13(3):19-27.
Notes: Reject #1

Wilson FL. Research you can use. Are patient information materials too difficult to read? Home Healthc Nurs 2000; 18(2):107-15.
Notes: Reject #3

Wilson FL. The suitability of United States Pharmacopoeia Dispensory Information psychotropic drug leaflets for urban patients with limited reading skills. Arch Psychiat Nurs 1999; 13(4):204-11.
Notes: Reject #3 

Winkleby MA, Howard-Pitney B, Albright CA, Bruce B, Kraemer HC, Fortmann SP. Predicting achievement of a low-fat diet: a nutrition intervention for adults with low literacy skills. Prevent Med 1997; 26(6):874-82.
Notes: Reject #3

Winslow EH. Research for practice. Caring for patients with limited literacy. Am J Nurs 1998; 98(7):55, 57.
Notes: Reject #1

Wofford JL, Currin D, Michielutte R, Wofford MM. The multimedia computer for low-literacy patient education: a pilot project of cancer risk perceptions. Medgenmed [Computer File]: Medscape General Medicine. 2001; 3(2):23.
Notes: Reject #3 

Woloshin S, Schwartz LM, Moncur M, Gabriel S, Tosteson AN. Assessing values for health: numeracy matters. Med Decision Making 2001; 21(5):382-90.
Notes: Reject #3 

Wong M. Self-care instructions: do patients understand educational materials? Focus Crit Care 1992; 19(1):47-9.
Notes: Reject #1

Woodrow P. Numeracy skills. Nurs Stand 1998; 12(30):48-53; quiz 54-5.
Notes: Reject #1

Yajima S, Takano T, Nakamura K, Watanabe M. Effectiveness of a community leaders' programme to promote healthy lifestyles in Tokyo, Japan. Health Promotion Int 2001; 16(3):235-43.
Notes: Reject #2

Yasenchak PA, Bridle MJ. A low-literacy skin care manual for spinal cord injury patients. Patient Educ Counsel 1993; 22(1):1-5.
Notes: Reject #2 

Yoos HL, McMullen A, Bezek S et al. An asthma management program for urban minority children. J Pediatr Health Care 1997; 11(2):66-74.
Notes: Reject #3

Zarcadoolas C, Timm E, Bibeault L. Brownfields: a case study in partnering with residents to develop an easy-to-read print guide. J Environ Health. 2001; 64(1):15-20.
Notes: Reject #2, #3

Ziegler J. How illiteracy drives up health costs. Bus Health 1998; 16(4):53-4, 57, 61.
Notes: Reject #1

Zimm A. The need to understand: addressing issues of low literacy and health. On-Call 1998; 1(4):20-3.
Notes: Reject #1

Zimmerman T, Shenenberger DW. Health literacy and diabetic control. J Am Med Assoc 2002; 288(21):2688.
Notes: Reject #1

Zion AB, Aiman J. Level of reading difficulty in the American College of Obstetricians and Gynecologists patient education pamphlets. Obstetr Gynecol 1989; 74(6):955-60.
Notes: Reject #3

Zung WW, Gianturco J. Further validation of the Ohio literacy test: correlation with the Wechsler adult intelligence scale and grade achieved in school. J Clin Psychol 1968; 24(2):197-8.
Notes: Reject #3




� SEQ CHAPTER \h \r 1�This report may be used, in whole or in part, as the basis for development of clinical practice guidelines and other quality enhancement tools, or a basis for reimbursement and coverage policies.  AHRQ or U.S.  Department of Health and Human Services endorsement of such derivative products may not be stated or implied.





AHRQ is the lead Federal agency charged with supporting research designed to improve the quality of health care, reduce its cost, address patient safety and medical errors, and broaden access to essential services.  AHRQ sponsors and conducts research that provides evidence-based information on health care outcomes; quality; and cost, use, and access.  The information helps health care decisionmakers—patients and clinicians, health system leaders, and policymakers—make mor informed decisions and improve the quality of health care services.








� SEQ CHAPTER \h \r 1�The authors of this report are responsible for its content.  Statements in the report should not be construed as endorsement by the Agency for Healthcare Research and Quality or the U.S. Department of Health and Human Services of a particular drug, device, test, treatment, or other clinical service.





Jean Slutsky, P.A., M.S.P.H.


Acting Director, Center for Outcomes and Evidence


Agency for Healthcare Research and Quality








1990





1985





1980





50





45





40





35





30





25





20





15





10





5





0





Number of articles by year





1995





2000





2005





Year





 Cumulative Number of articles





KQ1





KQ2








� SEQ CHAPTER \h \r 1�This report may be used, in whole or in part, as the basis for development of clinical practice guidelines and other quality enhancement tools, or a basis for reimbursement and coverage policies.  AHRQ or U.S. Department of Health and Human Services endorsement of such derivative products may not be stated or implied.





AHRQ is the lead Federal agency charged with supporting research designed to improve the quality of health care, reduce its cost, address patient safety and medical errors, and broaden access to essential services.  AHRQ sponsors and conducts research that provides evidence-based information on health care outcomes; quality; and cost, use, and access.  The information helps health care decisionmakers—patients and clinicians, health system leaders, and policymakers—make more informed decisions and improve the quality of health care services.







































