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Executive Summary

This report analyzed data generated by a first attempt to scale up population surveillance of health literacy in the
context of large scale public health data collection. The data derived from a 3-question optional health literacy
module authorized for inclusion in the Behavioral Risk Factor Surveillance System (BRFSS/HL). In 2016, 17
states administered the health literacy module to a sample of 63,028,536 adults, after weighting. (The raw
number of valid cases was 104,790; however following convention, this document reports results in terms of the
larger stratified sample to which weighting formulas permit extrapolation.)

The connection between health literacy and public health is powerful. An abundance of empirical evidence
links health literacy with effective disease self-care, appropriate use of health services, and recommended
prevention behaviors such as vaccination, physical exercise and avoiding tobacco products. Compelling
evidence also suggests that health literacy can be a factor in mitigating otherwise intractable health disparities
among socially-segmented subgroups in the United States. A robust program of population-based health
literacy surveillance would enable better design and targeting of public health interventions.

Items for the BRFSS/HL module were devised based on a survey of existing health literacy instruments suitable
for large-scale administration. The items underwent cognitive testing. The final item set is as follows:
1. How difficult is it for you to get advice or information about health or medical topics if you needed it?
2. How difficult is it for you to understand information that doctors, nurses and other health professionals
tell you?
3. You can find written information about health on the Internet, in newspapers and magazines, and in
brochures in the doctor’s office and clinic. In general, how difficult is it for you to understand written
health information?

Data analysis of the 2016 BRFSS/HL module revealed no aberrant patterns of item nonresponse, suggesting that
respondents had no difficulty with these questions. Internal consistency among the three items was satisfactory,
and they were thus summed into a single HLrot scale. The distribution of HLrot scores was highly skewed in a
positive direction (left skewed). About 43% of respondents indicated that all three health literacy tasks were
“very easy” and thus obtained the highest possible score on the instrument. However, based on previous studies
that asked people to actually perform health literacy tasks, it is clear that this self-report grossly over-estimated
respondents’ actual proficiency. Therefore, the BRFSS/HL is deemed unacceptable for determining the
prevalence of health literacy levels. In addition, the distribution restricted variance and limited the utility of
HLrot for planned multiple regression analyses.

On the other hand, when dichotomized through a median split, health literacy scores yielded illuminating
bivariate associations with selected demographic variables and selected health status and health behavior
variables. For example, results confirmed previous findings showing that men, Spanish speakers, and persons
with less schooling are at risk of low health literacy. However, results also revealed that currently married
individuals and employed individuals were likely to belong to the higher health literacy group. Black
Americans were one minority group that had equal probability of highest health literacy, relative to white
Americans. Health literacy was associated with days of poor health and with chronic disease burden, as well as
with health protective behaviors such as seat belt use, tobacco avoidance, and health insurance coverage.



The report recommends continued development of a BRFSS health literacy module that might more adequately
discriminate among levels of health literacy. It points to ways in which the results warrant using health literacy
best practices in crafting campaigns for driver safety, tobacco control, and moderate alcohol consumption, since
these particular behaviors evinced a strong association with health literacy. The report encourages further
research using the 2016 BRFSS data, for example to examine associations between health literacy and
additional health status and health behavior variables, and to investigate geographic disparities within states and
territories.



Introduction

For more than two decades, scientists and practitioners alike have acknowledged health literacy as a major
determinant of individuals’ health status and disease prevention behaviors (National Academies of Sciences,
Engineering, and Medicine, 2015). But what is health literacy? Definitions of health literacy vary considerably
(Serensen, Van den Broucke, & Fullam, 2012). Some authorities and policy documents regard health literacy
as a trait of individual patients and consumers. Healthy People 2020, for example, defined health literacy as "the
degree to which individuals have the capacity to obtain, process, and understand basic health information and
services needed to make appropriate health decisions.” In contrast, one definition currently under consideration
for Healthy People 2030 expands the scope of health literacy to include more social and systemic factors:
“Health literacy occurs when a society provides accurate health information and services that people can easily
find, understand, and use to inform their decisions and actions” (see https://www.healthypeople.gov/
sites/default/files/10July2018CommitteeSlides508 1.pdf). What is common among all definitions of health
literacy is that clear, accessible, and actionable information is necessary to sustain optimal health for all people.

An abundance of empirical evidence links health literacy with effective disease self-care, appropriate use of
health services, and recommended prevention behaviors such as vaccination, physical exercise and avoiding
tobacco products (Berkman, Sheridan, Donoghue et al, 2011; Wolf, Gazmararian & Baker 2007; see also
resources posted at https://www.cdc.gov/healthliteracy/). Compelling evidence also suggests that health literacy
can be a factor in mitigating otherwise intractable health disparities among socially-segmented subgroups in the
United States (Scott, Paasche-Orlow & Wolf, 2010). When health information is delivered in a person’s native
language and in a culturally comfortable context, when information is presented clearly and in sufficient detail
to everyone, and when that information is readily available to all, group differences in health risks and
outcomes diminish.

Thus, the connection between health literacy and public health is powerful (I0M, 2014; Nutbeam, 2000;
Ratzan, 2001). Making health literacy central to public health and health promotion shapes a variety of
practices. Materials for public health campaigns are reviewed and tailored for usability in light of target
audiences’ expected levels of health literacy (Jhummon-Mahadnac, Knott & Marshall, 2012). Health literacy
interventions are conducted on a community-wide basis, appropriately leveraging community assets (Baur,
Martinez, Tchangalova & Rubin, 2018). Public health clinical care providers adopt best practices in patient-
provider communication (Horowitz, Mayberry, Kleinman et al, 2016).

Integrating health literacy into public health practice requires corresponding surveillance (US DHSS, 2009).
Systematically measuring health literacy across locales and across communities enables agencies to target
interventions to populations at greatest risk due to low health literacy. Measuring health literacy across time
enables agencies to assess progress in promoting health literacy. Measuring population health literacy using
surveys that also index health status and prevention behaviors enables agencies to strengthen the case for health
literacy as a determinant of the public’s health.

Some recent studies conduct population-based surveys of health literacy in nations other than the US (Levin-
Zamir, Baron-Epel, Cohen, et al, 2016; Sgrensen, Pelikan, Rothlin, et al. 2015). In the United States, prior to the
project described in the present report, only a single study purported to collect national, weighted data about
individuals’ health literacy. This was the 2003 National Assessment of Adult Literacy’s (NAAL) health literacy
scale (Kutner, Greenberg, Jin, et al., 2006). The NAAL health literacy scale is a composite of 28 items
embedded within the larger measure of adult prose, document, and quantitative literacy. The NAAL instrument
was a performance measure. That is, it consisted of tasks such as interpreting medication instructions or
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calculating a family’s share of health insurance premium expense. As such, the NAAL instrument was time
consuming. It also required one-on-one administration by an interviewer using computer assisted personal
interviewing (CAPI). The NAAL was administered to a sample of 19,000 individuals, weighted to be
representative of the US adult population. Based on NAAL findings, various predictive models depend solely
on demographic and geographic variables to ascribe health literacy (Martin, Ruder, Escarce, et al., 2009).

The NAAL administration resulted in the frequently cited statistic that 36% of Americans have basic or below
basic health literacy. Only 12% were judged proficient in health literacy. The NAAL included questions about
self-rated general health, about health insurance coverage, and about sources of health information. Each of
these health items was associated with health literacy in mainly predictable ways. Healthy People 2010 adopted
NAAL health literacy scores as an indicator for a health literacy objective [see
https://www.cdc.gov/nchs/data/hpdata2010/hp2010_final_review focus_area 11.pdf]. However, because the
NAAL was administered just a single time, it was not possible to evaluate progress over time using this
indicator.

As useful and as groundbreaking as was the 2003 NAAL, it was not feasible—because of its cost in
administration time and personnel--to ever re-administer it as part of recurring surveillance of the nation’s
health literacy. Moreover, the NAAL was never administered in conjunction with a general survey of public
health. Therefore, the NAAL was not helpful in linking health literacy with specific health status and health
behavior variables.

A need persisted, then, for a health literacy instrument that could be administered in an economical way on a
population basis, alongside a conventional survey of public health. To meet that need, many researchers have
considered the suitability for large scale administration of a well-validated set of three self-report questions
originally developed as a health literacy screener for VA patients (Chew, Bradley & Boyko, 2004). The original
items, each with 5 response levels, are:

1. How often do you have someone help you read hospital materials?

2. How confident are you filling out medical forms by yourself?

3. How often do you have problems learning about your medical condition because of difficulty
understanding written information?

This item set has been frequently adopted (and adapted) for purposes of clinical screening for low health
literacy (e.g., Wynia & Osborn, 2010). An augmented version of this measure was incorporated into electronic
medical records by one Veterans Health Administration region. An examination of nearly 93,000 health
records indicated that annual health care costs for veterans with low health literacy was about $32,000. For
those with adequate health literacy, that annual figure was about $17,000 (Haun, Patel & French, 2015).

Prior to the present project, a few states independently elected to administer some version of the brief health
literacy screening items as optional state modules incorporated into their Behavioral Risk Factor Surveillance
System (BRFSS). The BRFSS is an annual telephonic self-report survey administered to a weighted sample of
over 400,000 Americans. It is designed to yield prevalence data for a variety of health conditions and disease
prevention/risk behaviors (see https://www.cdc.gov/brfss/index.html). BRFSS results are widely regarded as
reliable and valid (Pierannunzi, Hu, Balluz, et al., 2013). For example,

Kansas did administer a state-optional health literacy BRFSS module in 2012, as did Georgia, Missouri, and
Nebraska in 2015. Hawaii included health literacy questions on three BRFSS administrations. The 2012 Kansas
findings indicated that about 9% of the population qualified as low health literacy, and that health literacy was
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associated with a variety of demographic, health status, and health behavior variables from that state’s BRFSS
(Chesser, Melhado, Hines, et al., 2016).



The Development of the BRFSS Health Literacy Optional Module (BRFSS/HL)

The BRFSS/HL instrument builds on the precedent of adapting the three-item health literacy screening
instrument for inclusion on a population-based public health survey. CDC/OADC staff, in consultation with
external subject matter experts, sought to develop an instrument that met the following criteria (Baur & Rubin,
2017):

e Reflects health literacy research literature

e Fits well with a state and population-based questionnaire on chronic diseases and health disparities
e Earns at least 80% support from states and territories to become an approved BRFSS module

e Relates to public health contexts and functions

Questions from a variety of sources were evaluated. These sources included:

e California Health Interview Survey (NHIS) 2007-2009

e Commonwealth Fund Health Care Quality Survey 2006

e Consumer Assessment of Healthcare Providers and Systems (CAHPS)

e Health Information National Trends Survey (HINTS)

e National Assessment of Adult Literacy (NAAL)

e Program for the International Assessment of Adult Competencies (PIAAC)
e State BRFSS pilot studies (e.g., Kansas, Nebraska, Georgia, Hawaii)

e Veterans Health Administration (VHA) electronic health records

Based on the criteria articulated above, seven candidate questions were selected for cognitive testing. In
addition to these seven items, a preamble regarding the language in which interviewees preferred to receive
health information was also tested. That is, even though the interview was administered in English, we
wished any speakers who preferred a different language to answer the questions in terms of information
received in that other language. The cognitive testing interview protocol employed scripted probes about
interviewees’ understanding of the questions. For example, the protocol asked interviewees to “Say in your
own words what that question is asking you.” As appropriate, the protocol tested understanding by asking
questions like, “Who did you think of when the question asked about ‘health professionals?’” Finally, the
cognitive testing assessed advantages of several variants of questions stem, for example, asking “how easy’
versus “how hard” versus “how difficult.

b

As a result of the cognitive testing, the language preamble was jettisoned because it was too distracting and
unnecessary. The question stem “how difficult” was adopted across items. Although all seven candidate
items appeared to be well understood following some minor revisions, three questions emerged as both
nonproblematic and also sampling across the domains of health literacy. The three questions adopted for
the BRFSS/HL were:

1. How difficult is it for you to get advice or information about health or medical topics if you needed it?
“Find information”
2. How difficult is it for you to understand information that doctors, nurses and other health professionals
tell you?
“Understand oral information”



3. You can find written information about health on the Internet, in newspapers and magazines, and in
brochures in the doctor’s office and clinic. In general, how difficult is it for you to understand written
health information?

“Understand written information”

The response options adopted for each item were:

Very easy (score=4)

Somewhat easy (score=3)

Somewhat difficult (score=2)

Very difficult (score=1)

For getting advice or information, add “I don’t look for health information” (score=0)

For written information, add “I don’t pay attention to written health information” (score=0)
“Refused” and “Don’t know” (interviewer entered)

In 2015 this version of the BRFSS/HL module was approved by over 80% of the state and territorial BRFSS
directors, making it eligible to be included as an optional module beginning with the 2016 BRFSS.

Research Questions

The following research questions guided the data analysis for the present project:

1. Does any evidence point to lack of acceptability to respondents or other problems in administering the
BRFSS/HL?

What is the overall distribution of BRFSS/HL scores?

How are BRFSS/HL scores associated with selected demographic factors?

How are BRFSS/HL scores associated with selected health status and health behavior variables?
What do BRFSS/HL scores contribute to the predictive value of selected demographic factors (social
determinants) in explaining variance in selected health status and health behavior variables?

agrwd



Administration of the 2016 BRFSS/HL Module

The first year that a uniform, CDC-approved health literacy module was available as an option for state BRFSS
administration was 2016. To encourage a strong pilot year for the BRFSS/HL, CDC/OADC provided funding
to the National Association of Chronic Disease Directors (NACDD) to recruit up to 10 states and territories to
administer the module and report its results. Another objective of the NACDD project was to report back to
CDC/OADC the experiences of the states that adopted this new module. The following states and territories
participated in the NACDD-sponsored pilot:

1. Alaska

2. Alabama

3. DC

4. Georgia

5. Kansas

6. Minnesota

7. Nebraska

8. North Carolina
9. Oklahoma
10. Pennsylvania

Seven additional states independently administered the BRFSS/HL module. Those states were:

11. lllinois

12. lowa

13. Louisiana
14. Maryland
15. Mississippi
16. Puerto Rico
17. Virginia

Most of the states administered the BRFSS/HL to their entire sample. Three states, however, elected to
administer this module to only a portion of respondents. By doing so, they freed resources to administer
other optional modules to a portion of their respondents. We used standard BRFSS procedure to make sure
that HL scores were weighted correctly in these three states (see
https://www.cdc.gov/brfss/annual_data/2016/pdf/2016moduleanalysis.pdf ).

As a partial window on the quality of the BRFSS/HL administration, patterns of item nonresponse were
examined. The issue in question is whether the BRFSS/HL posed difficulties to respondents such that they
opted out of responding. Nonresponse is different than responding “I don’t know” or explicitly refusing to
respond to an item. Likewise, nonresponse is different than an interviewer failing to ask one or two
questions out of the module, or a respondent giving an inaudible and therefore unrecordable reply. Rather,
nonresponse means dropping out of the survey, at least for the items under examination.

Investigating item nonresponse was a complex process. First, several thousand out-of-state responders had
to be deleted from the data set. Out-of-state responders may have been interviewed for a given state
because they were reached via a cell phone number associated with that state but had subsequently moved
elsewhere while retaining their original cell phone number. Core items from out-of-state responders are
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exported to their current, correct state of residence, but such responders are not even eligible for BRFSS
modules. Because they were not eligible for BRFSS/HL, they do not count as true non-responders.

In addition, it is possible that an interviewer may have neglected to ask one of the three BRFSS/HL
questions, or a respondent may have given an inaudible response. These sporadic missing variables were
not counted as nonresponse either. Only an individual who responded to none of the three items was
counted.

A flow diagram indicating how sample size was affected by these various forms of nonvalid or nonresponse
data appears in Appendix A.

Figure 1 below shows the amount of nonresponse, thus defined, by state.

Figure 1: BRFSS/HL nonresponse by state
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Across all states, the nonresponse rate was about 6.5% of valid cases.

All 3 HL items have values = 93.2% (n (unweighted)=104790)
Only 2 HL items have values = 0.2% (n=165)

Only 1 HL item has values = 0.1% (n=101)

Zero HL items have values = 6.5% (n=7333)

Next, it was necessary to distinguish baseline levels of nonresponse from nonresponse that was likely
engendered by BRFSS/HL in particular. This was done by comparing nonresponse to the item preceding
BRFSS/HL with nonresponse to BRFSS/HL, and with nonresponse to the item following BRFSS/HL.
However, the order of administration for various modules was not uniform across states. Therefore, we
inquired of state BRFSS coordinators which items preceded and which items followed BRFSS/HL, and we
obtained nonresponse rates for those items.
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Figure 2 graphically demonstrates that nonresponse for HL/BRFSS was not appreciably lower than for the
preceding items, whereas nonresponse was a great deal higher for the following items (for those states in
which BRFSS coordinators provided these data).

Figure 2: Nonresponse to HL module relative to preceding and succeeding items
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Based on the available evidence, then, there appears to be no warrant for supposing that administration of the
BRFSS/HL was any more problematic—that is, engendered higher proclivity to withhold response--than any
other section of the BRFSS. Research question 1, which enquires about evidence suggesting nonresponse
problems in BRFSS/HL administration, is answered in the negative.
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Analysis

This analysis made use of public-facing data for the 2016 BRFSS administration (see
https://www.cdc.gov/brfss/annual_data/annual 2016.html) supplemented as needed by additional data sets
indicating out-of-state respondents and by a questionnaire sent to BRFSS coordinators for the 17 states that
administered BRFSS/HL. CDC-determined weights were applied to the raw data, so they represented
population parameters. All results reported here are weighted.

The first order of business was to assure the accuracy of the public-facing data. To do so, surveys were sent out
to the BRFSS coordinators for the 17 states and territories that had administered the BRFSS/HL in 2016. The
questionnaire appears in Appendix A. Most of the questionnaire is devoted to asking for frequencies for key
variables such as the three health literacy items and demographic factors. The questionnaire also requested
frequencies broken down by geographic regions and information about the order in which the BRFSS/HL
module was administered, since that information is not available on the public-facing data sets. After two
reminders, the response rate for the state and territory questionnaires was 10/17 or about 60%.

Frequencies for the key variables run from the public-facing data were compared to frequencies reported by the
state and territory coordinators. Meaningful discrepancies were not found in any instance. Therefore, the
public-facing data were regarded as accurate.

Once the public facing data were authenticated against state data, a second procedure ascertained whether
scores on the three health literacy items could be summed into a single composite scale, HLwt. A unitary
composite scale was a better option than tripling the number of analyses (and the attendant chances of family-
wise error) by treating each item as a separate variable. Toward that end, the SPSS (Version 15) RELIABILITY
procedure was used to analyze 80,640 raw or 55,130,312 weighted complete BRFSS/HL responses.

The overall internal consistency reliability (Cronbach’s alpha) was .733, which is generally considered adequate

in for social science applications (Babbie, 2013). Table 1 presents associated descriptive statistics regarding the
three items and the composite scale.
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Table 1: Descriptive statistics for evaluating the internal consistency reliability of HL ot

Mean 5td. Deviation N
medadvic2 1.2882 57515 80640
undrstnd?2 1.4110 61499 80640
written2 1.4333 64968 80640

Inter-ltem Correlation Matrix

medadvic2 undrstnd2 written2
medadvic2 1.000 437 381
undrstnd2 437 1.000 591
written2 381 591 1.000
Item-Total Statistics
Scale Corrected Squared Cronbach's
Scale Mean if Variance if ltem-Total Multiple Alpha if ltem
ltem Deleted ltem Deleted Correlation Correlation Deleted
medadvic2 28442 1272 458 214 742
undrstnd2 27214 1.038 623 401 549
written2 2.6991 1.018 577 368 607
Scale Statistics
Mean Variance | Std. Deviation | N of ltems
41324 2197 1.48220 3

The item-total correlations indicate that each item is moderately and positively associated with the total. The
scale variance—a desirable trait for an instrument intended to discriminate among skill levels--with all three
items included is just about twice the variance if any of the items were excluded. Moreover, an exercise was
undertaken wherein the regression of total number of poor physical and mental health was re-run using each of
the three individual items rather than the composite HLiwt. (See Appendix C for details of that analysis.) The
exercise indicated that none of the three individual items could explain variance in the dependent variable as
adequately as could HLwt. Thus, there was ample rationale for summing the three items into a composite HLot
scale with a theoretic range of 0-12.

For some analyses, it was necessary to dichotomize composite health literacy scores rather than treating it as a
continuous variable. The results section of this report, below, details the distribution of HLtt scores. As it
indicates, the measure turned out to be highly skewed to the left. In fact, 42.7% of respondents gave the highest
possible response on all three questions, for a HLt Score of 12. That distribution precluded characterizing the
scores as “proficient,” “adequate,” “basic,” and “less than basic” --as the NAAL had established as a standard
way of talking about levels of health literacy in America. Instead, for purposes of establishing bivariate
associations between health literacy and other BRFSS variables, HLt needed to be dichotomized.
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But on what basis should health literacy be dichotomized? Three possible methods of dichotomization were
considered. The first method—which was eventually adopted--was a simple median split. A median split in this
instance meant that scores of 12 were “highest” and all other scores were “less than highest.” Alternative
analysis B eliminated the 43% of respondents who simply gave themselves the highest possible score on all
three HL items. The median split was recalculated among the remaining 36,115,871 (weighted sample size)
respondents. Alternative analysis C compared respondents scoring at or below the 36th percentile versus all
other respondents. The rationale for this cut-off is that population-based estimates derived from surveys like the
2003 NALS concluded that 36% of the populations possesses basic or below basic health literacy.

To compare the efficacy of those three methods of dichotomization, each was utilized in bivariate analyses of
15 BRFSS health status and health behavior variables. (See table 5 below for the analysis using the true median
split.) The pattern of results among the three alternative analyses was essentially the same. Because the simple
median split (Alternative A) is the most conventional and most economical to explain, it was selected as the
method for dichotomizing HLtt in the remainder of this report.

Statistical analyses utilizing BRFSS/HL scores consisted of four phases.
1. Descriptive statistics and frequency distribution

2. Bivariate associations between health literacy and eight selected demographic variables (age, sex,
race/ethnicity, education, income, employment, marital status, and language in which BRFSS was
administered). These variables were selected because they represented some social determinants of
health. Because data for all these variables were collected as categorical rather than continuous
variables, and because dichotomized (media split) health literacy scores were used, crosstabs or
contingency tables were constructed. The significance of each bivariate association was tested via
the Chi? statistic. Odds ratios were calculated to ascertain effect sizes.

3. Bivariate associations between health literacy and 15 selected health status indicators and health
protection behaviors. Eight of these 15 outcome variables were collected as categorical rather than
continuous variables, and because dichotomized (media split) health literacy scores were used,
crosstabs or contingency tables were constructed in these eight instances. The significance of each
bivariate association was tested via the Chi? statistic. Odds ratios were calculated to ascertain effect
sizes. For the 7 outcome variables that were continuous variables, t-tests comparing highest versus
less than highest health literacy groups were conducted. Cohen’s d statistic was calculated for each
of these 7 comparisons as an indicator of effect size.

4. Regressions were run to ascertain the predictive power of HL - treated in these regressions as a
continuous variable rather than dichotomized. Separate regressions were run for each of the 15
selected health status indicators and health protection behaviors. Logistic regressions were run for
the 8 dependent variables that were categorical. Linear regressions were calculated for the 7
dependent variables that were continuous. For each regression analysis, a model was run first
without HLror at Step 1, and then forcing HLtot into the equation at Step 2. At both Step 1 and
Step 2 the 8 selected demographic variables—representing social determinants of health—were
forced into the equations. In this way it was possible to ascertain the increment of variance
explained by adding in health literacy as a predictor, along with social determinants of health.

To simplify some analyses and to reduce their number, transformations were undertaken on certain
demographic variables and dependent variables. They are as follows:
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. A chronic disease index was created by summing the number of 11 chronic diseases for which a
respondent reported having been diagnosed. The resulting index could range from 0-11. The diseases included
were the following:

coronary heart disease

heart attack

stroke

asthma

skin cancer

other cancer

COPD

Arthritis

Depression

kidney disease

diabetes

O OO0 O0OO0OO0OO0OO0OOoOOoOOo

. To reduce the number of race and ethnicity categories to a more manageable number, the following
were combined:

0 Multiracial + “other”

0 Asian + Pacific Islander + Native Hawaiian

0 American Indian + Native Alaskan

. To reduce the number of marital status categories to a more manageable number, the analysis combined
Divorced + Widowed + Separated

. To make the alcoholic consumption variable more transparent, data from the drinks per week responses
and drinks per month responses were transformed to the same time scale, average drinks per day

e Certain dependent variables had four ordinal categories. To make them work as criterion variables in

logistic regression analyses, it was necessary to reduce those four categories to two. This
dichotomization operation was done for the logistic regressions of general health and seat best use.
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Results

[. What was the distribution of HLt scores?

Table 2 presents basic descriptive statistics for HLTOT. The most evident characteristic of HLTOT is the
extreme skew. The skewness statistic exceeds the value of “1,” which is a rule-of-thumb indicator for a highly
skewed distribution (see https://www.spcforexcel.com/knowledge/basic-statistics/are-skewness-and-kurtosis-
useful-statistics). That skewness is confirmed by the frequency distribution portrayed in table 3 and figure 3,
below. For parallel descriptive statistics for each state individually, see Appendix D.

Table 2: HLt Descriptive Statistics

I Yalid
Missing
Mean
Median
Std. Deviation
Wariance
Skewness
Stad. Error of Skewness
Kurtosis
Std. Error of Kurtosis
Range
Minirmum
i
Fercentiles 24
a0
kil

B3023536
29645
101753
11.0000
229011
59.2445
-1.482
.oao
1.964
.0m
12.00
00
12.00
9.0000
11.0000
12.0000
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Table 3: Frequency distribution of HL:t scores

hi_tot
Cumulative
Frequency Percent Valid Percent Percent

Valid .00 88762 A A A1
1.00 94448 A A1 .3
2.00 346452 5 5 .8
3.00 772467 1.2 1.2 2.1
4.00 956039 1.5 1.5 3.6
5.00 928087 15 15 5.1
6.00 2204880 3.5 3.5 8.6
7.00 2442788 3.9 3.9 12.4
8.00 4476529 7.1 7.1 195
9.00 6443714 10.2 10.2 29.8
10.00 8298287 131 13.2 42.9
11.00 9063418 14.4 14.4 57.3
12.00 26912665 42.6 42.7 100.0
Total 63028536 99.9 100.0

Missing System 89645 A

Total 63118182 100.0
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Figure 3: Histogram of HLot scores
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The modal value is the highest possible data point, 12. This score of 12 also defines those respondents who fall
above the median (11) in terms of a median split. This configuration suggests a kind of “ceiling effect” for the
measure. That is, HLTOT questions elicited high self-assessments of health literacy among respondents. They
apparently provided insufficient discrimination among levels of health literacy. In this sense, HLTOT proved
inadequate as a measure of health literacy prevalence.

Notwithstanding its skewed distribution, HLTOT did evince reasonable variance. Note that the standard
distribution, 2.29, falls only a little short of the rule-of-thumb that says a standard deviation is about ¥ of the
range of scores (see https://www.tutorialspoint.com/statistics/range_rule_of _thumb.htm ). Thus, the variance in
this distribution—together with the robustness of most regression procedures against violations of normality
assumptions—suggests that HLTOT could be eligible to function as a predictor in regression analyses.
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Il. How did states rank in (a) percent of respondents above the national median and in (b) mean HLot
scores? What was the correlation between these two ways of ranking states?

As mentioned in the preceding section on descriptive statistics, the median split for HLTOT placed the 43% of
respondents with the highest possible score, 12, above the median. All others fell below the median. Does this
median split classification distort the portrait of health literacy among each of the states administering the
BRFSS/HL module? To investigate that question, the 17 administering states were rank ordered according to
the percentage of their respective respondents falling above the national median score. They were also rank
ordered according to their respective

Table 4: Percent HLtot scores above national median and mean HLtot scores by state

High HL rank order
State percent rank mean correlation
D.C. 54.70% 1 10.84
North
Carolina 47.40% 2 10.34
Mississippi 47.10% 3 10.33
Minnesota 46.80% 4 10.38
Oklahoma 46.10% 5 10.07
Maryland 44.60% 6 10.31
Louisiana 44.40% 7 10.21
lowa 43.80% 8 10.21
Alabama 43.60% 9| 1023 0.754
Virginia 43.40% 10 10.34
Alaska 41.20% 11 10.14
Pennsylvania 41.20% 12 10.07
Georgia 41.10% 13 10.23
Kansas 40.90% 14 10.12
Nebraska 40.40% 15 10.10
Puerto Rico 39.00% 16 9.75
lllinois 36.40% 17 9.93

mean HLTOT scores. These data are displayed in Table 4. As the table indicates, there was high
correspondence between ranks as defined by that national median and the average HLTOT score. The rank
order correlation was -.75. This result indicates that the pattern imposed by the median split procedure mirrors
the pattern of average total scores.
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lll. What are the bivariate associations between demographic variables and health literacy (median

split)?

A considerable body of literature has demonstrated that health literacy is not enjoyed equally among all
segments of the population. The finding of BRFSS/HL in 17 states confirms that inequality. Table 5 displays

the median split associations between health literacy and 8

Table 5: Bivariate associations between dichotomized HL scores and demographic factors
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Higher Literacy

Lower Literacy

Demographic Characteristics N % N % Odds ratio p-%2
Sex
Male 11,904,762 39.4 18,342,982 57.3 1.30 0.000
Female 15,007,111 45.8 17,770,074 54.2 REF
Age
Ages 18 to 24 2,788,591 36.5 4,847,658 63.5 1.14
Ages 25 to 34 4,310,638 43.8 5,535,454 56.2 0.84
Ages 35to 44 4,725,079 46.4 5,450,658 53.6 0.76 0.000
Ages 45 to 54 4,928,700 44.8 6,075,233 55.2 0.81
Ages 55 to 64 4,875,045 44.2 6,161,558 55.8 0.83
Ages 65 or older 5,284,612 39.6 8,045,309 60.4 REF
Race
White 18,365,954 44.7 22,726,336  55.3 REF
Black
1.01
4,675,421 445 5,830,499 55.5 0.000
American Indian or Alaskan Native 308,185 42.2 422,796 57.8 1.11
Asian, Pacific Islander, Native Hawaiian 622,815 34.6 1,178,882 65.4 1.53
Hispanic 2,198,692 30.6 4,996,479 69.4 1.84
Multiracial, and other races 443,602 44.6 550,641 554 1.00
Marital Status
Married 15,074,839 47.0 17,004,900 53.0 REF
Divorced/Widowed/Separated 4,966,501 38.1 8,084,938 61.9 1.44 0.000
Never married 5,757,329 38.5 9,185,787 61.5 1.41
A member of an unmarried couple 998,016 37.4 1,668,680 62.6 1.48
Level of Education Completed [Var:EDUCAG]
Did not graduate High School 1,837,275 21.5 6,725,225 78.5 REF
Graduated High School 6,355,435 34.3 12,168,890 65.7 0.52 0.000
Attended College or Technical School 9,112,005 47.0 10,279,920 53.0 0.31
Graduated from College or Technical School 9,567,399 58.3 6,835,805 41.7 0.20
Employment Status [Var:EMPLOY1]
Employed for wages 14,376,828 47.7 15,768,975 52.3 0.40
Self-employed 2,284,471 43.3 2,987,540 56.7 0.47
Out of work for 1 year or more 547,091 34.1 1,056,846 65.9 0.70
Out of work for less than a year 586,851 36.3 1,031,802 63.7 0.63 0.000
A homemaker 1,509,753 38.8 2,378,879 61.2 0.57
A student 1,285,789 37.6 2,134,447 62.4 0.60
Retired 4,922,418 41.2 7,022,044 58.8 0.51
Unable to work 1,261,879 26.5 3,508,130 73.5 REF
Income Level [Var:INCOME2]
Less than $10,000 889,402 27.1 2,397,975 72.9 REF
$10,000 to 14,999 806,449 28.8 1,991,133 71.2 0.92
$15,000 to 19,999 1,414,049 30.9 3,156,570 69.1 0.83 0.000
$20,000 to 24,999 1,645,049 32.3 3,450,710 67.7 0.78
$25,000 to 34,999 2,096,872 38.2 3,390,089 61.8 0.60
$35,000 to 49,999 3,095,779 42.4 4,197,632 57.6 0.50
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$50,000 to 74,999 3,910,417 47.1 4,398,054 52.9 0.42

$75,000 or more 9,632,550 56.3 7,468,364 43.7 0.29
Don't know/Not sure 1,574,429 30.8 3,536,682 69.2 0.83
Language [Var:QSTLANG]
English 25,595,322 43.9 32,745,069 56.1 0.50 0.000
Spanish 1,317,344 28.1 3,370,802 71.9 REF

demographic variables implicated in social determinants of health and recorded on the BRFSS. Chi? statistics
were calculated, and the significance levels are reported in the right-most column. In each case, the associations
with health literacy were statistically significant. As a means of indicating effect sizes, odds ratios were
calculated using least squares regression. Parallel analyses of bivariate associations between health literacy
(median split) and demographic variables within each of the 17 states and territories separately appear in
Appendix D. Among the highlights of this analysis for the aggregated national sample are the following
findings:

Sex was associated with health literacy. Relative to women, men were 30% more likely to have health
literacy scores below the median.

Except for young adults, older adults were more likely to experience lower health literacy. Relative to
respondents over the age of 65, most age groups were about 15% more likely to be above the median in
health literacy; the one exception were youths 18-24, who were 14% more likely to have lower health
literacy, again relative to adults over the age of 65.

Some minority groups had a greater likelihood of experiencing lower health literacy. Relative to self-
identified white persons, Asian Americans and Pacific Islanders and Native Hawaiians were about 50%
more likely to fall into the lower health literacy grouping.

Relative to white persons, Hispanic Americans were about 80% more likely to fall into the low literacy
grouping.

Not all minority groups displayed a higher likelihood of experiencing lower health literacy. Black
Americans and multiracial individuals did not differ appreciably from white persons in terms of health
literacy classification.

Married individuals were least likely to fall below the median in health literacy. Relative to presently
married individuals, adults with other marital status were at least 40% more likely to fall into the lower
health literacy grouping.

Education was associated with health literacy. Relative to individuals who never graduated high school,
high school graduates were half as likely to experience lower health literacy, whereas college graduates
are 80% less likely to experience lower health literacy.

Employment status was associated with health literacy. Relative to those who were unable to work,
individuals who worked for wages were 60% less likely to experience lower health literacy. Even those
who had been unemployed for a year or more were 30% less likely to fall below the median on health
literacy.

Income was associated with health literacy. There appears to be a monotonic relation such that, relative
to those who earn less than $10,000 per year, those with higher family incomes were less likely to fall
below the median in health literacy. Those earning over $75,000 per year were 70% less likely to fall
below the median health literacy score.
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e The language in which respondents asked interviewers to administer the BRFSS was associated with
health literacy. Those who responded to an English language BRFSS were half as likely to fall into the
low health literacy group, relative to those who requested the survey in Spanish

IV. What are the associations between health status and health behaviors and health literacy (median
split)?

A prodigious literature links health literacy to health outcomes and also to engagement with various disease and
injury prevention behaviors. Of the multitude of health status and behavior variables reported on the BRFSS,
the present project selected 15. Table 6 reports the bivariate associations

Table 6: Bivariate associations between dichotomized HL scores and selected BRFSS health status

and health behavior categorical variables

Higher Literacy

Lower Literacy

Categorical Variables N=26,912,665 N=36,115,871 ?:L?; p-x2
N % N %

General Health Status
Excellent 6,125,608 55.8% 4,851,918 44.2%  4.088
Very good 9,779,685 49.1% 10,142,080 50.9%  3.123
Good 7,720,817  38.3% 12,462,301 61.7%  2.006 0.000
Fair 2,532,505 28.6% 6,313,681 71.4%  1.299
Poor 690,686 23.6% 2,236,648 76.4% REF

Have any health care coverage
Yes 24,932,491  44.4% 31,223,944 55.6% 1993 0.000
No 1,879,706  28.6% 4,690,761 71.4%

Multiple Health Care Professionals
Yes 22,760,575  44.9% 27,926,430 55.1% 1,600 0.000
No 4,100,796  33.7% 8,052,404 66.3%

Smoke cigarettes now
Yes 3,842,278 354% 7,010,877 64.6% 0.692 0.000
No 22,926,801 44.2% 28,932,375 55.8%

Currently use chewing tobacco, snuff, or

snus
Yes 819,394 32.9% 1,668,727 67.1% 0.648 0.000
No 26,063,270 43.1% 34,412,421 56.9%

Exercise in Past 30 Days
Yes 21,404,738 45.7% 25,431,941 54.3% 1,630 0.000
No 5,488,716  34.1% 10,627,873 65.9%

Adult flu shot/spray past 12 months
Yes 11,928,290 47.7% 13,055,178 52.3% 1.404 0.000
No 14,896,221 39.4% 22,895,919 60.7%

24



Frequency of seat belts use when driving or riding in a

car

Never 334,506  30.6% 759,691 69.4% REF

Seldom 24,085,960 44.3% 30,227,988 55.7%  1.003 0.000
Sometimes 1,647,624 34.1% 3,189,386 65.9%  0.998

Nearly always 598,148  30.5% 1,361,520 69.5% 1.173

Always 206,339  30.6% 466,998 69.4% 1.810

between 8 of those BRFSS variables and health literacy, dichotomized at the median. Chi? statistics were
calculated, and the significance levels are reported in the right-most column. In each case, the associations with
health literacy were statistically significant. As a means of indicating effect sizes, odds ratios were calculated
using least squares regression. Among the highlights of this analysis are the following findings:

Self-reported general health status was associated with health literacy. There appears to be a monotonic
relation such that, relative to those who reported themselves to be in poor health, there was increasing
likelihood that one would fall into the highest health literacy category with better levels of general
health. For example, relative to those who reported poor general health, those who reported excellent
health were four times more likely to score above the median in health literacy.

Health insurance coverage of any kind was associated with health literacy. Those with health insurance
were about twice as likely to score above the median in health literacy as those without health insurance.
Being served by multiple health care professionals was associated with health literacy such that those
who have multiple health care providers were 60% more likely to score above the median in health
literacy than are those with only one provider or none.

Use of tobacco products was associated with health literacy. Those who smoke cigarettes, along with
those who use smokeless tobacco, were at least 30% less likely to score above the median in health
literacy, compared with those who did not use tobacco products.

Exercising in the last 30 days was associated with health literacy. Those who did exercise at least once
in the last 30 days were 60% more likely to be among the higher health literacy group than those who
did not exercise.

Receiving a flu shot was associated with health literacy. Those who did receive a flu shot in the last
year were 40% more likely to be above the median in health literacy, relative to those who did not
receive the vaccination.

Using a seat belt was associated with health literacy.

Table 7 continues the analysis of associations between health literacy and health status and health behavior.
However, because the 7 variables in table 7 are continuous rather than

Table 7: Mean differences by dichotomized HL scores for selected BRFSS health status and health behavior
continuous variables
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Higher Literacy Lower Literacy

Continuous Variables t p cohen's d

N Mean SD N Mean SD
Number of Days Physical Health Not -
Good (30 days) 26,629,769 297 7.31 35,321,706 4.71 9.09 834.33 0.000 0.21
Number of Days Mental Health Not -
Good (30 days) 26,663,060 2.87 7.04 35,432,430 4.36 8.53 749.34 0.000 0.19
Poor Physical or Mental Health (30 -
days) 12,284,169 3.68 7.82 20,070,608 5.55 9.50 609.45 0.000 0.21
Doctor Visits Past 12 Months (times) 10,360,899 4.74 7.26 13,408,783 5.00 8.48 -81.52 0.000 0.03
Rate of alcoholic beverage consumption
in the past 30 26,577,967 0.17 0.27 35,640,156 0.14 0.25 460.22 0.000 0.12
Most drinks on single occasion past 30 -
days (#drinks) 14,407,899 3.41 3.25 16,476,073 3.92 4.02 387.43 0.000 0.14
Chronic disease burden index (0-11) 26,903,129 0.95 1.22 36,112,217 1.17 1.43 668.86 0.000 0.16

categorical, they needed to be analyzed via parametric statistics. Accordingly, each of the 7 variables here was
subjected to t-testing. Each of the t-tests was statistically significant. The independent variable in each case was
health literacy group (higher versus lower). The right-most column displays Cohen’s d, a common measure of
effect size. The effect sizes were small. These analyses indicate that
e Health literacy affects days of poor health.
o Individuals with lower health literacy experience about 59% more days of poor physical
health each month, compared with persons with higher health literacy.
o Individuals with lower health literacy experience about 52% more days of poor mental
health each month, compared with persons with higher health literacy.
o Individuals with lower health literacy experience about 51% more days of poor mental or
physical health each month, compared with persons with higher health literacy.
e Health literacy barely affects number of times people visit the doctor; but the effect size is quite
small.
e Health literacy has an impact on use of alcohol.
o People with higher health literacy drink on slightly more days per month than people with
lower health literacy.
o People with lower health literacy consume about 15% more drinks on a single occasion
than do people with higher health literacy.
e Health literacy affects chronic disease burden such that people with lower health literacy have
been diagnosed with more chronic diseases than have people with higher health literacy.

V. How well does health literacy (total score) predicting health outcomes and health behaviors after
controlling for demographic factors?

A series of regressions addressed the value of BRFSS/HL for explaining variance in selected health status and
health behavior indicators. Dependent variables were the 15 selected BRFSS variables analyzed in the
preceding section of this report. Independent variables—predictors-- were the eight demographic factors
analyzed above (i.e., gender, marital status, race/ethnicity, education, employment status, income, age,
language) plus HLtoT. Two separate regression models were run for each. The first was run without HLor,
that is, with the social determinants only. In the second, HLrot was added to the equation in order to ascertain
the increment in total variance (R? change) accounted for.
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When dependent variables were dichotomous, logistic regression was used. When those variables were
continuous, linear regression was used. It should be noted that directly interpretable estimate of R? change
exists for logistic regression; the available analogue statistics cannot be regarded as percent of variance
accounted for.

In interpreting these regression results, this report focusses only on the efficacy and directionality of health
literacy as a predictor. Findings for other predictors are mentioned only insofar as they help understand the
magnitude of variance explained by health literacy.

The highlights of all of the following 15 regression analyses, taken as a whole, are previewed as follows:
e The full-rank regression models (including 8 demographic factors plus health literacy) were in no

instance powerful predictors. The highest R? statistic found was for the index of chronic disease burden.

For that dependent variable, the full-rank model accounted for about 25% of the variance.

e Adding health literacy to regression models that already included 8 demographic (social determinant)
variables contributed less than 1% additional variance explained.

e After controlling for all 8 other demographic variables, unique variance attributable to health literacy
was negligible for all variables.

e For the logistic regressions, health literacy yielded odds ratios greater than .10 or less than .90 for two
dependent variables: self-rated general health and seat belt use.

¢ In many cases, the magnitude of the health literacy effect was similar to that of other predictors.
However respondent sex, age, employment status, income, and language preference were powerful
predictors, depending on dependent variable.

Table 8 conveys the results of logistic regression of general health status. Here general health status was
dichotomized into good versus poor, rather than using the four ordinal categories reported in

Table 8: Logistic regression for dichotomized general health status

Beta S.E. OR p-val
Female .000
Male -.036 .001 .964 .000
Ages 65 or older .000
Ages 18 to 24 -.325 .002 722 .000
Ages 2510 34 -.695 .002 499 .000
Ages 35to 44 -.912 .002 402 .000
Ages 45to 54 -1.055 .002 .348 .000
Ages 55to 64 -.996 .002 .369 .000
Married .000
Divorced/Widowed/Separated -.016 .001 .984 .000
Never married .062 .001 1.064 .000
Member of an unmarried couple -.085 .002 919 .000
White .000
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Black -.091 .001 913 .000
American Indian or Alaskan Native -.215 .003 .807 .000
Asian, Pacific Islander, Native Hawaiian 235 .003 1.265 .000
Hispanic -.097 .002 .907 .000
Multiracial, and other races -.187 .003 .829 .000
Did not graduate High School .000
Graduated High School 275 .001 1.317 .000
Attended College or Technical School .316 .001 1.372 .000
Graduated from College or Technical School 781 .001 2.185 .000
Unable to work .000
Employed for wages 2.017 .001 7.516 .000
Self-employed 2.231 .002 9.313 .000
Out of work for 1 year or more 1.289 .002 3.631 .000
Out of work for less than a year 1.344 .002 3.833 .000
Homemaker 1.619 .002 5.050 .000
Student 2.199 .003 9.012 .000
Retired 1.482 .002 4.404 .000
Less than $10,000 .000
$10,000 to 14,999 -133 .002 .875 .000
$15,000 to 19,999 .076 .002 1.079 .000
$20,000 to 24,999 .019 .002 1.019 .000
$25,000 to 34,999 315 .002 1.370 .000
$35,000 to 49,999 497 .002 1.643 .000
$50,000 to 74,999 735 .002 2.085 .000
$75,000 or more 1.129 .002 3.093 .000
Don't know/Not sure .254 .002 1.289 .000
Spanish survey requested .000
English survey 437 .002 1.547 .000
HL Total Score .104 .000 1.109 .000
Constant -1.546 .004 213 .000
Model 1 Model 2
Log likelihood 45105251.81  Log likelihood 44694652.87
Cox & Snell R Square 0.1742  Cox & Snell R Square 0.1800
Nagelkerke R Square 0.2806  Nagelkerke R Square 0.2900

BRFSS. (The rationale for this decision is that a variable with only 4 levels is not suitable for linear regression.)

A comparison of R? analogues for Model 1 (without health literacy) versus Model 2 (including health literacy)
for this dependent variable appears at the bottom of table 8. That comparison reveals that total R? changed less
than 1%. On the other hand, the odds ratio reveals that controlling for all demographic variables, for each unit

of increase in health literacy, an individual is about 11% more likely to be in good health. (Note the skewed
distribution of HLroTt scores renders the exact magnitude of that step-up at each point in the distribution very
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uncertain.) Nevertheless, that is a larger effect size than for respondent sex, but less than, for example,
language preference.

Table 9 conveys the results of linear regression of the number of days (in the last 30) that respondents
experienced poor physical health. A comparison of R? values for Model 1 (without health literacy)

Table 9: Linear regression for number of days physical health not good

Unstandardized Coefficients ~ Standardized t p-val R-Square  R-Square
Model Coefficients (-HL) (+HL)
B Std. Error Beta

(Constant) 6.665 .010 697.68 .000

GENDER -.260 .002 -.015 -121.94 .000

MARITAL STATUS -.099 .001 -.011 -77.17 .000

RACE/ETHNICITY -.063 .001 -.011 -65.27 .000

EDUCATION -.351 001 -.042 -297.23 000 0107
EMPLOYMENT .697 .000 225 1585.10 .000 0.112
INCOME -.445 .001 -121 -856.94 .000

AGE .235 .001 .047 305.70 .000

LANGUAGE REQUESTED 1.227 .005 .039 236.65 .000

HEALTH LITERACY TOTAL SCORE -.289 .000 -.077 -583.01 .000

versus Model 2 (including health literacy) for this dependent variable appears in the right-most columns of table
9. That comparison reveals that total R2 changed less than 1%. The full-scale model—including all 9
predictors—accounts for only 11% of the variance in number of days of poor physical health. The Beta weight
indicates that health literacy accounts for about 0.6% of the variance in this dependent variable. Only income
and employment status are more powerful predictors. The negative sign on the regression weight for health
literacy indicates an inverse relation; as health literacy increases, days of poor physical health decrease slightly.

Table 10 conveys the results of linear regression of the number of days (in the last 30) that respondents
experienced poor mental health. A comparison of R? values for Model 1 (without health literacy)

Table 10: Linear Regression for number days mental health not good

Unstandardized Standardized ¢ p-val R-Square R-Square
Model Coefficients Coefficients (-HL) (+HL)
B Std. Error Beta
(Constant) 10.490 .009 1128.79 .000
GENDER -1.256 .002 -.078 -604.77 .000
MARITAL STATUS 114 .001 .013 91.05 .000
RACE/ETHNICITY -.156 .001 -.028 -166.63 .000
EDUCATION -191 .001 -.024 -166.15 .000 0.057 0.065
EMPLOYMENT 344 .000 117 804.07 .000
INCOME -.394 .001 -.113 -779.42 .000
AGE -.658 .001 -.138 -881.74 .000
LANGUAGE REQUESTED 1.855 .005 .061 367.55 .000
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HEALTH LITERACY TOTAL -.348 .000 -.098 -720.81 .000
SCORE

versus Model 2 (including health literacy) for this dependent variable appears in the right-most columns of table
10. That comparison reveals that total R2 changed less than 1%. The full-scale model—including all 9
predictors—accounts for only 6.5% of the variance in number of days of poor physical health. The Beta weight
indicates that health literacy accounts for about 0.8% of the variance in this dependent variable.  Only age,
income, and employment status are more powerful predictors. The negative sign on the regression weight for
health literacy indicates an inverse relation; as health literacy increases, days of poor mental health decrease.

Table 11 conveys the results of linear regression of the number of days (in the last 30) that respondents
experienced poor physical or mental health. A comparison of R? values for Model 1 (without health

Table 11: Linear regression for days with poor physical or mental health days

Unstandardized Standardized t p-val Sqﬁare R-Square
Model Coefficients Coefficients (-HL) (+HL)
B Std. Error Beta
(Constant) 6.927 .014 505.12 .000
GENDER .379 .003 .021 123.13 .000
MARITAL STATUS -.314 .002 -.033 -171.63 .000
RACE/ETHNICITY -.008 .001 -.001 -5.86 .000
EDUCATION -.301 .002 -.034 -177.58 .000 0.134
EMPLOYMENT .892 .001 .282 1459.32 .000 0.141
INCOME -.400 .001 -.107 -566.65 .000
AGE .145 .001 .027 132.50 .000
LANGUAGE SPOKEN 1.235 .008 .034 159.62 .000
HEALTH LITERACY TOTAL -.341 .001 -.088 -488.12 .000
SCORE

Literacy) versus Model 2 (including health literacy) for this dependent variable appears in the right-most
columns of table 11. That comparison reveals that total R2 changed less than 1%. The full-scale model—
including all 9 predictors—accounts for 14% of the variance in number of days of poor physical or mental
health. The Beta weight indicates that health literacy accounts for about 0.8% of the variance in this dependent
variable.  Only income and employment status are more powerful predictors. The negative sign on the
regression weight for health literacy indicates an inverse relation; as health literacy increases, days of poor
physical and mental health decrease.

Table 12 conveys the results of logistic regression of health insurance coverage (a dichotomous

Table 12: Logistic regression for +/- health insurance coverage

Beta S.E. OR p-val
Female .000
Male -.424 .001 .655 .000
Ages 65 or older .000
Ages 18 to 24 -.276 .002 759 .000
Ages 25to0 34 -.163 .002 .850 .000
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Ages 35to 44 157 .002 1.170 .000
Ages 45 to 54 .634 .002 1.886 .000
Ages 55to 64 2.297 .003 9.945 .000
Married .000
Divorced/Widowed/Separated -.264 .001 768 .000
Never married -.115 .001 .891 .000
Member of an unmarried couple -.400 .002 671 .000
White .000
Black -.300 .001 741 .000
American Indian or Alaskan Native -.110 .004 .896 .000
Asian, Pacific Islander, Native Hawaiian -.092 .003 912 .000
Hispanic -.490 .002 .613 .000
Multiracial, and other races -.055 .004 .946 .000
Did not graduate High School .000
Graduated High School .683 .001 1.980 .000
Attended College or Technical School 932 .001 2.540 .000
Graduated from College or Technical School 1.478 .002 4.385 .000
Unable to work .000
Employed for wages -.671 .002 511 .000
Self-employed -1.609 .002 .200 .000
Out of work for 1 year or more -1.131 .003 .323 .000
Out of work for less than a year -1.245 .003 .288 .000
Homemaker -1.034 .002 .356 .000
Student -.365 .003 .694 .000
Retired -.132 .003 .876 .000
Less than $10,000 .000
$10,000 to 14,999 .002 .002 1.002 361
$15,000 to 19,999 -.158 .002 .854 .000
$20,000 to 24,999 -.049 .002 952 .000
$25,000 to 34,999 244 .002 1.276 .000
$35,000 to 49,999 543 .002 1.721 .000
$50,000 to 74,999 1.036 .002 2.817 .000
$75,000 or more 1.811 .003 6.115 .000
Don't know/Not sure 118 .002 1.125 .000
Spanish survey requested .000
English -.164 .002 .849 .000
HL Total Score .079 .000 1.083 .000
Constant 1.180 .004 3.254 .000
Model 1 Model 2
Log likelihood 30478738.81  Log likelihood 30309061.83

Cox & Snell R Square
Nagelkerke R Square

0.1427
0.2890

Cox & Snell R Square
Nagelkerke R Square

0.1453
0.2941
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variable). A comparison of R? analogues for Model 1 (without health literacy) versus Model 2 (including health
literacy) for this dependent variable appears at the bottom of table 12. That comparison reveals that total R?
changed less than 1%. On the other hand, the odds ratio reveals that controlling for all demographic variables,
for each unit of increase in health literacy, an individual is about 8% more likely to possess health insurance.
(Note the skewed distribution of HLtot scores renders the exact magnitude of that step-up at each point in the
distribution very uncertain.) That is a smaller effect size than for respondent sex or language preference, for
example.

Table 13 conveys the results of linear regression of the number of occasions (in the last year) that respondents
visited a doctor. A comparison of R? values for Model 1 (without health

Table 13 Linear Regression for visits to doctors’ office in the past 12 months

Unstandardized R-Square

Cosiiens  eens 0GRy
Std.
B Error Beta

(Constant) 2.089  .018 114.09 .000

GENDER -741 .003 -.046 -216.62 .000

MARITAL STATUS -.028 .002 -.003 -13.64 .000

RACE/ETHNICITY -179 .001 -.027 -120.00 .000

EDUCATION .243 .002 .030 128.64 .000 0.039
EMPLOYMENT 488 .001 167 694.86 .000 0.039
INCOME -.109 .001 -.030 -129.16 .000

AGE .085 .001 .018 68.92 .000

LANGUAGE REQUESTED 1471  .014 .024 104.60 .000

HEALTH LITERACY TOTAL .017 .001 .005 21.25 .000

SCORE

Literacy) versus Model 2 (including health literacy) for this dependent variable appears in the right-most
columns of table 13. That comparison reveals zero R2 change. The full-scale model—including all 9
predictors—accounts for less than 4% of the variance in number of doctors’ visits. The Beta weight indicates
that health literacy accounts for virtually none of the variance in this dependent variable, despite the statistical
significance of the regression line.  Only marital status is a less potent predictor of visits to doctors’ offices.

Table 14 conveys the results of the logistical regression on use of multiple health care providers,

Table 14: Logistic regression for +/- have multiple health care professionals

Beta S.E. OR p-val
Female .000
Male -.739 .001 478 .000
Ages 65 or older .000
Ages 18 to 24 -.164 .001 .849 .000
Ages 25 to 34 .325 .001 1.384 .000
Ages 35to 44 .850 .002 2.340 .000
Ages 45 to 54 1.279 .002 3.593 .000
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Ages 55 to 64 1.907 .002 6.736 .000

Married .000
Divorced/Widowed/Separated -.239 .001 787 .000
Never married -.256 .001 774 .000
Member of an unmarried couple -454 002 635 .000
White .000
Black -.031 .001 .970 .000
American Indian or Alaskan Native -.101 .003 .826 .000
Asian, Pacific Islander, Native Hawaiian -.324 .002 723 .000
Hispanic -.045 .002 .956 .000
Multiracial, and other races -.320 .003 726 .000
Did not graduate High School .000
Graduated High School -346 .001 1.413 .000
Attended College or Technical School 463 .001 1.589 .000
Graduated from College or Technical School 552 .001 1.736 .000
Unable to work .000
Employed for wages -1.058 .002 .347 .000
Self-employed -1.230 .002 292 .000
Out of work for 1 year or more -1.001 .003 .367 .000
Out of work for less than a year -1.046 .002 351 .000
A homemaker -1.034 .002 .356 .000
A student -.754 .002 470 .000
Retired -.459 .003 .632 .000
Less than $10,000 .000
$10,000 to 14,999 .061 .002 1.063 .000
$15,000 to 19,999 -.036 .002 .965 .000
$20,000 to 24,999 .021 .002 1.021 .000
$25,000 to 34,999 .063 .002 1.065 .000
$35,000 to 49,999 .338 .002 1.402 .000
$50,000 to 74,999 453 .002 1.573 .000
$75,000 or more .696 .002 2.005 .000
Don't know/Not sure 110 002 1.116 000
Spanish survey requested .000
English .055 .002 1.057 .000
HL Total Score .088 .000 1.092 .000
Constant .694 .003 2.002 .000
Model 1 Model 2
Log likelihood 48669548.16  Log likelihood 48360171.63
Cox & Snell R Square 0.1406 Cox & Snell R Square 0.1452
Nagelkerke R Square 0.2235 Nagelkerke R Square 0.2308

a dichotomous variable). A comparison of R? analogues for Model 1 (without health literacy) versus Model 2
(including health literacy) for this dependent variable appears at the bottom of table 14. That comparison
reveals that total R? changed less than 1%. On the other hand, the odds ratio reveals that controlling for all
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demographic variables, for each unit of increase in health literacy, an individual is about 9% more likely to
receive services from multiple health care providers. (Note the skewed distribution of HLtoT scores renders the
exact magnitude of that step-up at each point in the distribution very uncertain.) That is a smaller effect size
than for respondent sex or age or income, for example.

Table 15 presents the logistic regression results for current cigarette smoking (a dichotomous

Table 15: Logistic regression for current cigarette smoking

Beta S.E. OR p-val
Female .000
Male .276 .001 1.318 .000
Ages 65 or older .000
Ages 18 to 24 .612 .002 1.844 .000
Ages 25 to 34 .692 .002 1.999 .000
Ages 35to 44 .509 .002 1.664 .000
Ages 45 to 54 .297 .002 1.346 .000
Ages 55 to 64 -.701 .002 .496 .000
Married .000
Divorced/Widowed/Separated .500 .001 1.649 .000
Never married .338 .001 1.402 .000
Member of an unmarried couple 666 .002 1.946 .000
White .000
Black -.446 .001 .640 .000
American Indian or Alaskan Native 220 .003 1.246 .000
Asian, Pacific Islander, Native Hawaiian -1.059 .003 .347 .000
Hispanic -.612 .002 .542 .000
Multiracial, and other races .356 .003 1.428 .000
Did not graduate High School .000
Graduated High School -.358 .001 .699 .000
Attended College or Technical School -.596 .001 551 .000
Graduated from College or Technical School -1.452 .002 234 .000
Unable to work .000
Employed for wages -.249 .001 .780 .000
Self-employed -.233 .002 792 .000
Out of work for 1 year or more 189 .002 1.207 .000
Out of work for less than a year 107 002 1.113 .000
Homemaker -.351 .002 704 .000
Student -1.060 .003 .346 .000
Retired -.401 .002 .670 .000
Less than $10,000 .000
$10,000 to 14,999 -.185 .002 .831 .000
$15,000 to 19,999 -.223 .002 .800 .000
$20,000 to 24,999 -.294 .002 .745 .000
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$25'000 to 34,999 -.308 .002 735 .000

$35,000 to 49,999 -.413 .002 .662 .000
550'000 to 74,999 -.702 .002 .496 .000
$75,000 or more -1.033 .002 .356 .000
Don't know/Not sure -519 002 595 .000
Spanish survey requested .000
English 1.107 .002 3.026 .000
HL Total Score -.029 .000 972 .000
Constant -1.414 .004 .243 .000
Model 1 Model 2
Log likelihood 47413081.27 Log likelihood 47381731.61
Cox & Snell R Square 0.1080 Cox & Snell R Square 0.1084
Nagelkerke R Square 0.1778  Nagelkerke R Square 0.1786

variable). A comparison of R? analogues for Model 1 (without health literacy) versus Model 2 (including health
literacy) for this dependent variable appears at the bottom of table 15. That comparison reveals that total R?
changed less than 1%. The odds ratio reveals that controlling for all demographic variables, for each unit of
increase in health literacy, an individual is about 3% less likely to smoke. (Note the skewed distribution of
HLrot scores renders the exact magnitude of that step-up at each point in the distribution very uncertain.) That
is a smaller effect size than for any other variable, especially language preference.

Table 16 presents results for the logistic regression of current use of smokeless tobacco (a dichotomous

Table 16: Logistic regression for current use of smokeless tobacco

Beta S.E. OR p-val
Female .000
Male 2.134 .002 8.445 .000
Ages 65 or older .000
Ages 18 to 24 -.122 .003 .885 .000
Ages 25 to 34 -.345 .003 .709 .000
Ages 35to 44 -.309 .003 734 .000
Ages 45 to 54 -.704 .003 495 .000
Ages 55 to 64 -.999 .004 .368 .000
Married .000
Divorced/Widowed/Separated 149 .002 1.161 .000
Never married -.128 .002 .880 .000
Member of an unmarried couple -255 004 775 .000
White .000
Black =747 .002 474 .000
American Indian or Alaskan Native .252 .005 1.286 .000
Asian, Pacific Islander, Native Hawaiian -.643 .005 .526 .000
Hispanic -.990 .004 372 .000
Multiracial, and other races -.267 .005 .766 .000
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Did not graduate High School

.000

Graduated High School -.305 .002 737 .000
Attended College or Technical School -.628 .002 533 .000
Graduated from College or Technical School -1.028 .003 .358 .000
Unable to work .000
Employed for wages .026 .003 1.027 .000
Self-employed -231 .003 794 .000
Out of work for 1 year or more -457 .005 633 .000
Out of work for less than a year -.081 .005 922 .000
Homemaker -.013 .006 .987 .022
Student -.769 .005 464 .000
Retired -.224 .004 .799 .000
Less than $10,000 .000
$10,000 to 14,999 -.052 .005 .950 .000
$15,000 to 19,999 .074 .004 1.077 .000
$20,000 to 24,999 .109 .004 1.116 .000
$25,000 to 34,999 142 .004 1.153 .000
$35,000 to 49,999 .110 .004 1.116 .000
$50,000 to 74,999 .063 .004 1.065 .000
$75,000 or more -.136 .004 .873 .000
Don't know/Not sure -021 .004 .980 .000
Spanish survey requested .000
English 1.070 .006 2.915 .000
HL Total Score -.069 .000 .933 .000
Constant -3.813 .008 .022 .000
Model 1 Model 2
Log likelihood 16849355.31  Log likelihood 1679