A Health Literacy Report:
Analysis of 2016BRFSS Health LiteracyData

Office of the Associate Director for Communication
Centers for Disease Contrahd Prevention

Preparedy:
Donald Rubin, Ph.D
Consultanto Creative Thinkers, LLC

Data analysis assistance from:
Semret Nicodimos, MPH



Table of Contents

EXECULIVE SUMIMIALY. ...ttt i i i ettt e e e e e e e e e e eeeeeeaeeaaeaaeaeaeeeeaeeaaaaasaassaasaasnsssnssnsesneensesseessnnnnneeneeeeeeeees 3
[ a1 feo [0 o i o] o DO PP PP PPRPTT PP 5
The Development of the BRFSS Health Literacy Optional Module (BRESS/IHLY)...........ociiieiiiiiiiie e, 8
RESEAIC QUESHIONS. ... .cciiiiieeeitiiee ittt ettt e e e et et e e e e b e et eeeeeeeeeee s s b e s eeeeaeeesese s s s bt eteeesseeesssbbarananeaeeeenss 9.
Administration of the 2016 BRFESS/HL MOUULE.............uuiiiiiiiieiiiiee et 10
L 4 E= 11T T PP PP P PP PPPPPP PP 13
TS U ]| PP EPT P PPPRPPRPPP 17

I. What was the distribution Of FLSCOIES?.......ceee it e e e e 17

lll. What are the bivariate associations between demographic variables and health literacy (median.split)?..21
IV. What are the associations between health status and health behaviors and health literacy (median splitP%

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

(oL=TaaTo o] g=T o] o1 ol £=Tod (o] £ 1S PP PEPPPUPPPPPPRRPP 26
DiscusSION and RECOMMIENUALIONS. ... ..ciiiiiiitiiiiieeeee ettt e e e s e e e e e s s s s bbeeeaeeesssasbbbeeeeeesaaassbbseeeaeesaasbaneeeeessannnes 43

ETo 00T g =T 0 Fo i 0] o PP PRRPTPPPPRRP 47
L] 1T €= 07 PSR PPRSUUPPPRRPRRRY” Lo
Appendix A: FlowiBgram Showing Sources of INValid CaSES.........c.uuuiiiiiiiiiiiiiiiieee e 52
Appendix B: Questionnaire Sent to 17 BRFSS Coordinators from States and Territomestéxahg the 2016 BRFSS/HL
1Yo o 11O EPUP R PUPPPPRRR 53

Appendix C Regression Analyses Using Individual Hdattracy Items in Lieu of Blto Predict Number of Days of
Poor Physical and Mental HEAIL........... ... e e e e e e e e e e e et e e e s s s s s s s s e s eesrnreesrennnnnnns] 60

Appendix D HLtot Descriptive Statistics and Demographic Distribution for Each of 17 States/Territories Separétely
Appendix E Glossary of Dependent Variable NAmMES.............oooii e aaaaaa e 98



Executive Summary

This report analyzed data generated by a first attempt to scale up population surveillance of health literacy in
context of large scale public health data collection. Thed#ataed from a 3juestion 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 63,028,53padthrliseighting(Theraw

number ofvalid casesvas104,790;howeverfollowing convention, thislocumentepors results in terms of the
larger stratified sample to which weighting formulas permit extedjmm)

The connection between health literacy and public heaftbwerful. An abundance of empirical evidence

links health literacy with effective disease sedfe, appropriate use of health services, and recommended
prevention behaviors such as vaccination, physical exercise and avoiding tobacco products.r@ompelli
evidence also suggests that health literacy can be a factor in mitigating otherwise intractable health disparitie
among sociallysegmented subgroups in the United States. A robust program of popbkdieh health

literacy surveillance would enabletber design and targeting of public health interventions.

Items for the BRFSS/HL module were devised based on a survey of existing health literacy instruments suita
for largescale administration. The items underwent cognitive testing. The finasédeim 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 professional

tell you?
3. You can fird written information about health on the Internet, in newspapers and magazines, and in
brochures in the doctords office and clinic.

health information?

Data analysis of the 2016 BRFSS/HL maatgvealed no aberrant patterns of item nonresponse, suggesting the
respondents had no difficulty with these questions. Internal consistency among the three items was satisfact
and they were thus summed into a singledtlscale. The distribution dfLtor scores was highly skewed in a
positive directior(left skewed) About 43% of respondents indicated that all three health literacy tasks were
Afvery easyo and thus obtai ned tHowevehhbagped on previoysstsdes b
that asked people to actually perform health literacy tasks, it is clear that thispsetfgrossly oveestimated
respond e profisiehcy dherefarethe BRFSS/HLIs deemedinacceptable for determining the
prevalenceof health literacy levels. In addition, the distribution restricted variance and limited the utility of
HLot for planned multiple regression analyses.

On the other hand, when dichotomized through a median split, health literacy scores yielded ifigminat
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 perso
with less schooling are at risk ofdchealth literacy. Howeveresults 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 heaklicy, relative to white
Americans. Health literacy was associated with days of poor health and with chronic disease burden, as well
with health protective behaviors such as seat belt use, tobacco avoidance, and health insurance coverage.



The rert recommends continued development of a BRFSS health literacy module that might more adequate
discriminate among levels of health literacy. It points to ways in which the results warrant using health litera
best practices in crafting campaigns doiver safety, tobacco control, and moderate alcohol consumptiare

these particular behaviors evinced a strong association with health litdfaeyeport encourages further

research using the 2016 BRFSS data, for example to examine associati@enldetalth literacy and

additional health status and health behavior variables, and to investigate geographic disparities within states
territories.



Introduction

For more than two decadesientists and practitioners alike have acknowledgpadth literacy as a major
determinant of i nddiseasgrevartian behdviergNational AcademieswEScienoed,
Engineering, and Medicine, 20133ut what is health literacy? Definitions of health literaayy considerably
(Sarensn, Van den Broucke, & Fullam, 2012). Soawthorities and policy documentsgard health literacy

as a trait of idividual patients and consumekealthy People 2020or exampledefined health literacy as "the
degree to which individuals have the ceipato obtain, process, and understand basic health information and
services needed to make appropriate health decisions.” In contrast, one defimieotlyunder consideration

for Healthy People 2030 expands the scope of health literacy to includesowal andystemidactors:

AfiHeal th | iteracy occurs when a society provides
find, understand, and use t otpsiwive.heaithypdo@eigov/ deci s i
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 optimialrtegtibople

An abundance of empirical evidence links health literacy efitbctivedisease sel€are, appropriate use of

health services, ameécommendegrevention behaviors such as vaccination, physical exercisavaiaing
tobaccoproducts(Berkman, Sheridan, Donoghue et al, 2011; Wolf, Gazmararian & Baker 2007; see also
resources posted lattps://www.cdc.gov/healthliteragy/Compelling evidence also suggests that health literacy
can be a faadr in mitigating otherwise intractable health dispasiamong sociallgegmentedubgroups in the
United StategScott,Paasch@®rlow & Wolf, 2010). When heal th i nformation 1is
language and in a culturally comfortable context, when information is presented clearly and in sufficient detalil
to everyone, and when that information is readily available tgraiip difference in health risks and

outcomes diminish.

Thus the connection between health literacy and public health is powkdil, 2014; Nutbeam, 2000;

Ratzan, 2001). Making health literacy central to public health and health promotion shapes a variety of
practices. Materials for public health campaigare reviewed and tailored for usability in light of target
audiencesd expected | e wvMahadnag Knothkeviarshiallh2012). Health btezagy ( J
interventions are conducted on a commumitgte basis appropriately leveraging community ass@aur,

Martinez, Tchangalova & Rubin, 2018f.ublichealthclinical careprovidersadopt best practices in patient
provider communicatiofHorowitz, Mayberry, Kleinman et al, 2016)

Integratinghealth literacy into public health practice requitesrespondingurveillance (US DHSS, 20D9
Systematically measurgnhealth literacy across localasd across communitiesables agencigs target
interventions to populations gteatestisk due b low health literacyMeasuring health literacy across time
enables agencies &ssess progress pmomotinghealth literacy Measuring population health literaaging
surveys that also index health status and prevention behaviors enables ageneiegthestthe case for health
literacy as a determinant tfe publicd kealth.

Some recent studies condpcipulationbasedsurveys of health literacy in nations other than the US (Levin
Zamir, BarorEpel, Cohen, et al, 2016grensen, Pelikan, Réthliet al. 201%. In the United States, prito the
project described in the present report, only a single study purported to collect national, weighted data about
individual s6 health Iiteracy. This was hdalthlit&ay 3
scale(Kutner, Greenberg, Jin, et al., 200@he NAAL health literacy scale is a composite of 28 items
embedded within the larger measure of adult prose, document, and quantitative liitia®NAAL instrument

was a performanameasure.That is, it consisted dasks such asiterpreting medication instructions or


https://www.healthypeople.gov/
https://www.cdc.gov/healthliteracy/

calculating a familyds share of health insurance
consuming. It also required coo@-one administration by an interviewusing computer assisted personal
interviewing (CAPI). The NAAL was administered to a sample of 19,000 individuals, weighted to be
representative of the US adult populatiddased orNAAL findings, various predictive models depend solely

on demographiand geographic variables to ascribe health literacy (Martin, Ruder, Escarce, et al., 2009).

The NAAL administration resulted in the frequily cited statistidhat 36% of Americans have basic or below
basic health literacyOnly 12% were judged proficient in health literacy. The NAAL included questions about
seltrated general health, about health insurance coverage, and about sources of health information. Each of
these health items was associated with health literacwinlympredictable waysHealthy People 2018dopted
NAAL health literacyscores as an indicator for a health literacy obje¢tee
https://www.cdc.gov/nchs/data/hpdata2010/hp2010_final_review focus_area 11.pdf]. Hdeeaase the

NAAL was administexd just a single time, it was not possible to evaluate progress ovaersiingethis

indicator.

As useful and as groundbreaking as was the 2003 NAAL, it was not féabibause of its cost in
administratiortime and personneto ever readministeritap art of recurring survei
health literacy. Moreover, the NAAL was never administered in conjunction with a general survey of public
health. Thereforghe NAAL was not helpful in linking health literacy with specific health statusheealth

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 h&altineet that needpanyresearchers have
consderedthe suitability for large scale administration of a wellidated set of three seaiéport questions

originally developed as a health literacy screener for VA patients (Chew, Bradley & Boyko, P@@4byiginal

items, each with 5 response levelg:a

1. How often do you have someone help you read hospa&drials?

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 adogfet adaptedpr 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 Healttmfnistration region. An examination of nea®@§,000 health

records indicated that annual health care costs for veterans with lowlhegdtty was about $32,000. For

those with adequate health literacy, that annual figure was about $17,000 (Haluk,FrPateh, 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 modulesporated intaheir Behavioral Risk Factor Surveillance
System (BRFSE The BRFSS is an annual telephonic-seffort surveyadministered to a weighted sample of
over 400,000 Americans. It is designed to yield prevalence data for a variety of health conditions and diseas
prevention/risk behaviors (se€&tps://www.cdc.gov/brfss/index.htin|BRFSS results are widely regarded as
reliable and valid (Pierannunzi, Hu, Balluz, et al., 20E8y.example,

Kansadid administera stateoptiond health literacyBRFSSmodule in2012 as did Georgia, Missouri, and
Nebraska in 2013-awaii included health literacy questions on three BRFSS administrafioe2012Kansas
findings indicated that about 9% of the population qualified as low health literacthathealth literacy \as
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associated with a variety of demographic, health
(Chesser, Melhado, Hines, et al., 2016).



The Developmentf the BRFSS Health Literacy Optional Module (BRFSS/HL)

The BRFSS/HL instrument bBds on the precedent of adapting the thiteen health literacy screening
instrument for inclusion on a populatiased public health survey. CDC/OADC staff, in consultation with
external subject matter experts, sought to develop an instrument thaerf@tadwing criteria (Baur & Rubin,
2017):

Reflects health literacy research literature

Fits well with a state and populatidrased questionnaire on chronic diseases and health disparities
Earns at least 80% support from states and territories to become an approved BRFSS module
Relates to public health contexts and functions

= =4 =4 4

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

California Health Interview Survey (NH)2007%2009

Commonwealth Fund Health Care Quality Survey 2006

Consumer Assessment of Healthcare Providers and Systems (CAHPS)
Health Information National Trends Survey (HINTS)

National Assessment of Adult Literacy (NAAL)

Program for the International Asssment of Adult Competencies (PIAAC)
State BRFSS pilot studi€s.g., Kansas, Nebraska, Georgia, Hawaii)
VeterandHealthAdministration(VHA) electronic health records

=4 =4 =4 -4 A 4 42 2

Based on the criteria articulated above, seadidatejuestions were selected for cognitive testihg.

addition to these seven items, a preamble regarding the language inntdncieweegpreferred to receive
health information was also tested. That is, even though the interview was administeredsim &egli

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

i nterviewees® undoenrss.t amodri negx aonip Iteh,e tghuee sptriot oc ol
own words what that question is asking you. oo A
guestions |like, AWho did you thinkoahtl EBr§uahet he
cognhitive testing assessed advantages of severa
versus fAhow hardo versus Ahow difficult.

As a result of the cognitive testing, the language preamble was jettisoned beeass®o distractingnd
unnecessary The question stem Ahow difficulto was a
items appeared to be well understood following some minor revisions, three questions emerged as both
nonproblematic and alsampling 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?

I AFind informationo
2. How difficult is it for you b understand information that doctors, nurses and other health professionals
tell you?
I AUnderstand or al i nformationo



3.

You can find written information about health on the Internet, in newspapers and magazines, and in
brochures i n t hcknic.dnogeneral rh@nsdiffioutt i§ it far gou @ onderstand written
health information?

i AUnder stand written informationo

The response options adopfed each itenwere:

I I > T D D

Very easy(score=4)

Somewhat easfscore=3)

Somewhat difficul{score=2)

Very difficult (score=1)

For getting advice or informati(swore=0)add @Al don
For written informati on, add Al d(ecoré=0) pay at't
ARef usedn dd n @iefoiBwer entered)

In 2015 thisversion 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 theadaalysigor the present project

1.

ablrown

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 giexplbic 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
determinantsin explaining variance in selected health status and health behavior v&iables



Administration of the 2016 BRFSS/HL Module

The first year that a uniforngDC-approved health literacy module was available as an option for state BRFSS
administrationwas D16 To encourage a strong pilot year for the BRFSS/HL, CDC/OADC provided funding
to the National Associatioof Chronic Disease Directors (NACDD) to recruit up to 10 states and territories
administer the module and report its resulisother objectre of the NACDD project was to report back to
CDC/OADC the experiences of the states that adopted this new mokelfallowing states and territories
participated in the NACDBponsored 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:

11.1llinois
12.lowa
13.Louisiana
14.Maryland
15. Mississippi
16.Puerto Rico
17.Virginia

Most of the states administered the BRFSS/HL ta thetire sample. Three states, howeetcted to
administerthis module to only a portion of respondenBs; doing so, they freed resources to administer
other optional modules to a portion of their respondédesused 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 difficultespomdents such that they
opted out of responding. Nonresponse is differ
respond to an itenkikewise, nonresponse is different than an interviewer failing to ask one or two
guestions out of the odlule, or a respondent giving an inaudible and therefore unrecordable Reypher,
nonresponse means dropping out of the survey, at least for the itemexesuti@ration

Investigating item nonresponse was a complex process. First, several thausairstate responders had

to be deleted from the data set. @fistate 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 mov
elsewhere while retaing their original cell phone number. Core items fromattgtate responders are

1C



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 doonot as true neresponders.

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

A flow diagramindicatinghow sample size was affected by these various forms of nomratichresponse
data appears in Appendix A.

Figure 1 below shows the amowfitnonresponse, thus defined, by state.

Figure 1: BRFSS/HInonresponse by state

RESPONSE RATES

100%
90%
80%
70%
60%
50%
40%
30%
20%

10% 2%

0%

w,

Non-eligible Non-response ™ Final data

Across all states, the nonresponste wasabout6.5% of valid cases

All 3 HL items have values 83.26 (n (unweighted¥10479Q
Only 2HL items have values =86 (n=165

Only 1HL item has values = 0.19%£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 comparingsponee 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 moduless not uniform across states. Therefove
inquired of state BRFSS coonditors which items preceded and which items followed BRFSShtl we
obtained nonresponse rates for those items.
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Figure 2 graphically demonstrates that nonresponse for HL/BRFSS was not appreciablydofoerthe
preceding items, whereas nonrespomas a great deal higher for the following itefts those states in
which BRFSS coordinators provided these data)

Figure 2: Nonresponse to HL module relative to preceding and succeeding items

Item Nonresponse for HL Items Relative to Preceding and
Trailing Items for Eight Responding States
8000
7000
6000
5000
4000
3000
2000

1000

item preceding HL HL item following HL

s (D e GA AK IL AL KS NC OK

Based on the available evidence, then, there apfmebesno warrant for supposing that administration of the
BRFSS/HL was any more problematithat is, engendered higher proclivity to withhold respetisan any
other section of the BRFSResearch question 1, whichquires about evidence suggestiragresponse
problems in BRFSS/HL administration, is answered in the negative.

12



Analysis

This analysis made use of publacing data for the 2016 BRFSS administration (see
https://www.cdc.gov/brfss/annual_data/annual 2016)dopplementeds neededy additional data sets
indicating outof-state respondents and by a questionnaire sent to BRFSS coordinators for the 17 states that
administered BRFSS/HL. CDG@etermined weigis were applied to the rasata,so they represented

population parameters.lxesults reported here are weighted.

The first oder of business was to assure the accuracy of the gabiig data.To do so, surveys were sent out

to the BRFSS coordinat® for the 17 states and territories that had administered the BRFSS/HL in 2016. The
guestionnaire appears in Appendix 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 éreérowhich the BRFSS/HL

module was administered, since that information is not available on the-fadatig data setsAfter two
remindersthe response rate for the state and territory questionnaires was 10/17 or about 60%.

Frequencies for the keyaxiables run from the pubkacing data were compared to frequencies reported by the
state and territory coordinators. Meaningful discrepancies were not found in any inStereéore the
public-facing data were regarded as accurate.

Once the publicdcing data were authenticated against state daggaamd procedure ascertairvaaether
scores on the three health literacy items could be summed into a single compositéLsgald, unitary
composite scale was a better optiban tripling the numbeof analyses (and thetendanthances of family
wise error) by treating each item as a separate variableard that endhe SPSS (Version 15) RELIABILITY
procedure was uséd analyze 80,640 raw or 55,130,312 weighted complete BRFSS/HL responses

The overall internal consistency reliability (Cr

in for social science applications (Babbie, 2013). Table 1 presents associated descriptive statistics regarding
three items and the compiesscale.

13
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Table 1: Descriptive statistics for evaluating the internal consistency reliabilityaf HL

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
undrstnd?2 437 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 1.272 458 214 742
undrstnd?2 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 itemtotal correlations indicate that each item is moderately and positively associated with the total. The
scale variana® a desirable trait for an instrument intended to discriminate among skill-levighsall three

items included is just about teé the variance if any of the items were excludddreover, an exercise was
undertaken wherein the regression of total number of poor physical and mental healthunassieg each of

the three individual items rather than the compositeiH{See Appendi 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 Hk Thus there was ample rationale for summing the three itemsiotmposite His

scale with a theoretic range oflQ.

For some analyses, it was necessary to dichotomize composite health literacy scores rather than treating it a
continuous variableThe results section of this repdoelow, details the distriltion of HL:t SCOres.As it

indicates, the measure turned out to be highly skewed to the left. In fact, 42.7% of respondents gave the hig|
possible response on all three questions, for @ Bitore of 12. That diribution precluded characterizing the
scores as fproficient, 0O bfaasdasthe MAAl hadestabbshes asa standaadn d
way of talking about levels of health literacy in Ameridastead, for purposes of establishing bivigria
associations between health literacy and other BRFSS variablgspétided to be dichotomized.

14



But on what basis should health literacy be dichotomized? Three possible methods of dichotomization were
considered. The first methédwvhich was eventualladopted-was a simple median split. A median split in this
instance meant that scores of 12 wer e Athmnatwvbest 0
analysis B eliminated the 43% of respondents who simply gave themselves the highbk posre 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. Thationale for this cubff is that populatiorbased 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 dichotomizatmh wasitilized in bivariate analyses of

15 BRFSS health status and health behavior variables. (Seé tadmv for the analysis using the true median
split.) The pattern of results among the three alternative analyses was essentially the sause tBe simple
median split (Alternative A) is the mosbnventionabndmost economical texplain, it was selected as the
method for dichotomizing Hk: 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, inc@npemployment, marital status, and language in which BRFSS was
administered). These variables were selected because they represented some social determinan
health. Because data for all these variables were collected as categorical rather thaousontin
variables, and because dichotomized (media split) health literacy scores weasstdbs or
contingency tables were constructed. The significance of each bivariate association was tested vi
the Chf statistic. Odds ratios were calculated toeasin effect sizes.

3. Bivariate associations between health literacy and 15 selected health status indicators and health
protection behaviors. Eight of thes&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 ea
bivariate association was tested via the?Gtitistic. Odds ratios were calculated to ascertain effect
sizes. For the 7outcome variables that were continuous variablessts comparing highest versus
less than highest health literacy groups weredou c t e d . C 0 h=caldulateddor ea¢ha t i
of these tomparisons as an indicator of effect size.

4. Regressions were run to ascertain the predictive power wf-Hileated in these regressions as a
continuous variable rather than dichotomiz&dparate regressions were run for each of the 15
selected health status indicators and health protection behaviors. Logistic regressions were run f
the 8 dependent variables that were categorical. Linear regressions were calculated for the 7
dependenvariables that were continuous. For each regression analysis, a model was run first
without HLrot at Step 1, and then forcing Férinto the equation at Step 2. At both Step 1 and
Step 2 the 8 selected demographic varigblepresenting social deternaints of healtd 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 reducerthember, transformations were undertaken on certain
demographic variables awlgépendent variables. They are as follows:

15



A A chronic disease index was created by summing the number of 11 chronic diseases for which a
respondent reported having bekagnosed. The resulting index could range fretrd 0 The diseases included
were the following:

coronary heart disease

heart attack

stroke

asthma

skin cancer

other cancer

COPD

Arthritis

Depression

kidney disease

diabetes

O 00000000 O0Oo

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

0 Mul tiraci al + fAothero

o] Asian + Pacific Islander + Native Hawaiian

0] American Indian + Native Alaskan

A To reduce the number of marital status catiegdo a more manageable number, the analysis combined
Divorced + Widowed + Separated

A To make the alcoholic consumption variable more transpafatat from the drinks per week responses
and drinks per month responses weaasformed to the same timeate, average drinks per day

1 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 regrassad general health and seat best use.

16



Results

I. Whatwas the distribution of K. scores?

Table 2 presents basic descriptive statistics for HLTOT. The most evident characteristic of HLTOT is the
extreme skew. The skewness st at i-d-thumb indicatar mreadhighlyt h e
skewed distribution (see https://wwwesprexcel.com/knowledge/basstatistics/areskewnessandkurtosis
usefulstatistics). That skewness is confirmed by the frequency distribution portrayed in table 3 and figure 3,
below.For parallel descriptive statistics for each state individuallyAppendix D.

Table 2: Hlot Descriptive Statistics

I Yalid B3028536

Missing 29644
Mean 101743
Median 11.0000
Std. Deviation 229011
Wariance 5.2445
Skewness -1.482
Stad. Error of Skewness .aoo
Kurtosis 1.964
Std. Error of Kurtosis .0om
Range 12.00
Minirmum 0o
i 12.00
Fercentiles 24 q.0000

a0 11.0000

kil 12.0000
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Table3: Frequency distribution of Hé: scores

hl_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 Hk: scores
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The modal value is the highgsissible data point, 12. This score of 12 also defimese respondents who fall
above the median (11) in terms of a median split
measure. That is, HLTOT questions elicited high-asffessments of health literacy among respondents. They
appaently 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 reasonatrlance Note thathe standard
distribution, 2.29, falls only a little short of the rndé&thumb that says a standard deviation is about ¥ of the
range of scores (see https://www.tutorialspoint.com/statistics/range_rule_of thumbThtos the variance in
this distributio® together with the robustness of most regression procedures against violations of normality
assumptiond suggests that HLTOT could be eligible to function as a predictor in regression analyses.
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Il.How did states rank im) percent of respondents above the national median and in (b) mean HL
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 placéd tie 43
respondents with the highest possible score, 12, above the median. All others fell below the median. Does t
median split classification distort the portrait of health literacy among each of the states administering the
BRFSS/HL module? To invegate 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

Table4: Percent HLtot scas 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| 10.23 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 HLTOhacandk

order correlation was75. This result indicates that the pattern imposed by the median split procedure mirrors
the pattern of average total scores.
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[ll.What are the bivariate associations between demographic variables and health (ibeeacyn
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 assotians between healtiteracy and 8

Table5: Bivariate associations between dichotomized HL scores and demographic factors
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Higher Literacy

Lower Literacy

Demographic Characteristics Odds ratio p-c2
N % N %
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 5,635,454 56.2 0.84
Ages 35 to 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 55.4 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 Schc 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
Selfemployed 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 BRES&itisTics

were calculated, and the significance levels are reported in thewagitcolumn. In each case, the associations
with health literacy were statistically significant. As a means of indicating effect sizes, odds ratios were
calculated usingelast squares regressidparallel 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 analydisr theaggregatedational samplare the following

findings:

T

T

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 egped lower health literacy. Relative to
respondents over the age of 65, most age groups were about 15% more likely to be above the median
health literacy; the one exception were youth®248who were 14% more likely to have lower health
literacy, agairrelative 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 509
more likely b 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 literdagk B
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 individals, 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 schot
high school graduates were halfli&ely 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 thost
who had been unemployed for a year or more were 38&ilesly to fall below the median on health
literacy.

Income was associated with health literacy. There appears to be a monotonic relation such that, relat
to those who earn less than $10,000 per year, those with higher family incomes were Yetssfikel

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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1 The language in which respondents asked interviewers to administer the BRFSS was associated with
healh 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 behawvidrisealthiteracy (median
split)?

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

Table6: Bivariate associations between dichotomized HL scoresalrdted BRFSS health status
and health behavior categorical variables

Higher Literay Lower Literacy Odds
Categorical Variables N=26,912,665 N=36,115,871  (atio p-c2
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%
1.993 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 35.4% 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, «
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%
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Frequency of seat belts use when driving or riding in

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 n@hdtastatistics were

calculated, and the significance levels are reported in themght column. In each case, the associations with
health literacy were statistically significant. As a means of indicating effect sizes, odds ratios were calculated
using kast squares regression. Among the highlights of this analysis are the following findings:

T

Selfreported general health status was associated with health literacy. There appears to be a monotc
relation such that, relative to those who reported themselves to be in poor health, there was increasinc
likelihood that one would fall into the higéiehealth 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 insuance coverage of any kind was associated with health literacy. Those with health insuranc
were about twice as likely to score above the median in health literacy as those without health insuran
Being served by multiple health care professionals wssaated 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 healthdiyeiThose 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 associateld ealth 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 dideracki 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 associati@ta/ben health literacy and health status and health behavior.
However,because the 7 variables in table 7 are continuous rather than

Table7: Mean differences by dichotomized HL scores for selected BRFSS health status and health behavior
continuousvariables
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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 2.97 7.31 35,321,706 4.71 9.09 834.33 0.000 0.21
Number of Days Mental Health Not -
Good (30days) 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 consumptic
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 3( -
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 index1Q) 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 w
subjected to-testing. Each of thietests was statistically significant. The independent variable in each case was
health literacy group (higher versus lower). TheaAgld st col umn di spl ays Coheni

effect size. The effect sizes were small. These analyses intliaaite
1 Health literacy affects days of poor health.
o Individuals with lower health literacy experience about 59% more days of poor physi
health each month, compared with persons with higher health literacy.
o Individuals with lower health literacy experienaigout 52% more days of poor mental
health each month, compared with persons with higher health literacy.

cal

o Individuals with lower health literacy experience about 51% more days of poor mental or

physical health each month, compared with persons with hirgiadth literacy.

1 Health literacy barely affects number of times people visit the doctor; but the effect size is quite

small.
1 Health literacy has an impact on use of alcohol.
o People with higher health literacy drink on slightly more days per month thale petip
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.

1 Health literacy affects chronic disease burden such that people with lower health liteeacy hav

been diagnosed with more chronic diseases than have people with higher health literacy.

V. How well does health literacy (total scoreggictinghealth outcomes and healtlrebavios after
controlling for demographi@attors?

A series of regressioraidressed the value of BRFSS/HL for explaining variance in selected health status
health behavior indicators. Dependent variables were the 15 selected BRFSS variables analyzed in the
preceding section of this report. Independent varidbfaedictors- were the eight demographic factors
analyzed above (i.e., gender, marital status, race/ethnicity, education, employment status, income, age,
language) plus Htor. Two separate regression models were run for each. The first was run withewt HL
that is with the social determinants only. In the secondidilvas added to the equation in order to ascertain
the increment in total variance{Bhange) accounted for.
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When dependent variables were dichotomous, logistic regression was used. When igiuss vwaare
continuous, linear regression was used. It should be noted that directly interpretable estifetangd®
exists for logistic regression; the available analogue statistics cannot be regarded as percent of variance
accounted for.

In intempreting 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 hediligracy.

The highlights of all of the following 15 regression analyses, taken as a whole, are previewed as follows:

T

The full-rank regression models (including 8 demographic factors plus health literacy) were in no
instance powerful predictors. The high R statistic found was for the index of chronic disease burden.
For that dependent variable, the ftdhk model accounted for about 25% of the variance.

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

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

For the logistic regressions, hedlitleracy yielded odds ratios greater than .10 or less than .90 for two
dependent variables: setited general health and seat belt use.

In many cases, the magnitude of the health literacy effect was similar to that of other predictors.
However respondersex, 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 goodersus poor, rather than using the four ordinal categories reported in

Table8: 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 25 to 34 -.695 .002 499 .000
Ages 35 to 44 -.912 .002 402 .000
Ages 45 to 54 -1.055 .002 .348 .000
Ages 55 to 64 -.996 .002 .369 .000
Married .000
Divorced/Widowed/Separated -.016 .001 .984 .000
Never married .062 .001 1.064 .000
Memberof 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 Schc 781 .001 2.185 .000
Unable to work .000
Employed for wages 2.017 .001 7.516 .000
Selfemployed 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
Sudent 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
Englistsurvey 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 regressiol

A comparison of Ranalogues 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 tHathatajeRl less
than 1%. On the other hand, the odds ratio revéalt 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 HLrot scores renders the exact magnitude of thatigbegt each @int 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 @3pitradents
experienced poor physical health. A comparison®ifdRues 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 theogghtolumns of table

9. That comparison reveals that total R2 changed less than 1%ullfeealemodeb including all 9

predictor® 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 employmeinstatus 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 sligh

Table 10 conveys the results of lineagression of the number of days (in the last 30) that respondents
experienced poor mental health. A comparison®ofdRues 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 thaogghtolumns of table

10. That comparison reveals that total R2 changed less than 1%tllTéealemodebd including all 9

predictor® accounts for only 6.5% of the variance in number of days of poor physical health. The Beta weigh
indicates that health literacy accounts for about 0.8% of the variance in this dependent variable.  Only age,
income, aneémployment 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 linearresgion of the number of days (in the last 30) that respondents
experienced poor physical or mental health. A comparisor eélRes for Model 1 (without health

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

R-

Unstandardized Standardized t p-val Square 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 tmeasght

columns of table 11. That comparison reveals that total R2 changed less than 119-Sdaemodeb

including all 9 predicto® 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 depende
variable.  Only income andnployment 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 resultslogistic 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 25 to 34 -.163 .002 .850 .000
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Ages 3510 44 157 .002 1.170 .000
Ages 45 to 54 634 .002 1.886 .000
Ages 55 to 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
Selfemployed -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
Sudent -.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
$35,000to 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 Cox & Snell R Square
0.2890 Nagelkerke R Square

0.1453
0.2941
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variable). Acomparison of Ranalogues 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 handydls 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 Hér scores renders the exact magnitud#hat stepup 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 lashtyespdohdents
visited a doctor. A comparison of Ralues for Model 1 (without health

Table 13 Linear Regressi on or vi t's
Unstandardized standardized t p-val R-Square Squ;ﬂe
Model Coefficients Coefficients (-HL) (+HL)
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 tmeasght

columns of table 13. That comparison reveals zero R2 changéullfsealemodeb including all 9

predictor® accounts for less than 4% of the variance in numbérmfc t visits.sTide Beta weight indicates

that health literacy accounts for virtually none of the variance in this dependent variable, despite the statistica
significance of the regression line.  Only marital status is a less potent predictor of dsitsctd offices. 6

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 35 to 44 .850 .002 2.340 .000
Ages45 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 .001 174 .000
Member of an unmarried couple -454 002 635 .000
White .000
Black -.031 .001 .970 .000
American Indian or Alaskan Native -191 .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 Schc 552 .001 1.736 .000
Unable to work .000
Employed for wages -1.058 .002 347 .000
Seltemployed -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 Squar¢ 0.2235 Nagelkerke R Square 0.2308

adichotomous variable). A comparison of &alogues 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 Rthanged less than 1%. On the other hand, the odds rati¢srthatacontrolling 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 distributiorgafddbres renders the
exactmagnitude of that stepp 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 dicisotomo

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 35 to 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 graduateHigh School .000
Graduated High School -.358 .001 699 .000
Attended College or Technical School --596 .001 551 .000
Graduated from College or Technical Schc -1.452 002 234 .000
Unable to work .000
Employed for wages -.249 .001 .780 .000
Seltemployed -.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
Sudent -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
$50,000 to 74,999 -.702 .002 496 .000
$75,0000r 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 ofRnalogues 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 tRat total R
changed less than 1%. The odds ratio reveals that contraliiagi demographic variables, for each unit of
increase in health literacy, an individual is about 3% less likely to smoke. (Note the skewed distribution of
HLtot scores renders the exact magnitude of thatigbegit each point in the distribution venyaertain.) 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 35 to 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

GraduatedHigh School -.305 .002 737 .000
Attended College or Technical School -628 002 533 .000
Graduated from College or Technical Schc -1.028 003 358 .000
Unable to work .000
Employed for wages .026 .003 1.027 .000
Seltemployed -.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 .006 087 .022
Sudent -.769 .005 464 .000
Retired -.224 .004 799 .000
Less than $10,000 .000
$10,000 t014,999 -.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 16790299.6
Cox & Snell R Square 0.0444 Cox & Snell R Square 0.0454
Nagelkerke R Square 0.1557 Nagelkerke R Square 0.1591

variable). A comparison offanalogues for Model 1 (without health literacy) versus Model 2 (including health
literacy) for this dependent variable appears at the bottom of table 16. That comparison reveals tAat total R
changed less than 1%. The odds ratio reveals that contraliia$j demographic variables, for each unit of
increase in health literacy, an individual is about 6% less likely to use smokeless tobacco. (Note the skewed
distribution of HLror scores renders the exact magnitude of thatugpegt each point in the digution very
uncertain.) That is a smaller effect size than for any other factor, especially language preference.

Table 17 conveys the linear regression for averaged number of days of alcohol consumption in

Table 17: Linear Regression for rate ofadlolic beverage consumption in the past 30 days

Unstandardized Standardized ¢ p-val R-Square R-Square
Model Coefficients Coefficients (-HL) (+HL)
Std.
B Error Beta
(Constant) -.010 .000 -32.88 .000 0.071 0.072
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GENDER .073 .000 141 1097.88 .000

MARITAL STATUS .005 .000 .017 116.69 .000
RACE/ETHNICITY -.017 .000 -.095 -572.05 .000
EDUCATION .028 .000 A11 777.78 .000
EMPLOYMENT -.007 .000 -.072 -499.16 .000
INCOME .008 .000 .069 480.47 .000
AGE .009 .000 .060 383.52 .000
LANGUAGE REQUESTED .005 .000 .005 29.95 .000
HEALTH LITERACY TOTAL .001 .000 .008 59.72 .000
SCORE

the pasBO days. An examination o?Rhange between Model 1 (without health Literacy) versus Model 2
(including health literacy) for this dependent variable appears in themigsit columns of table 17. That
comparison reveals less than 1%cRange. Théull-scalemodebB including all 9 prelictorsy accounts for

about 7% of the variance in rate of alcohol consumption. The Beta weight indicates that health literacy accou
for virtually none of the variance in this dependent variable, despite the statistical significance of the regressic
line. Only language preference is a less potent predictor of rate of alcohol consumption.

Table 18 presents the linear regression for most alcoholic drinks consumed on a single occasion

Table 18: Linear Regression for most drinks on a single occpagirB0 days (#drinks)

Unstandardized Standardized ¢ p-val R-Square R-Square
Model Coefficients Coefficients (-HL) (+HL)
B Std. Error Beta
(Constant) 6.997 .006 1101.13 .000
GENDER 1.719 .001 .231 1311.08 .000
MARITAL STATUS .208 .001 .054 266.46 .000
RACE/ETHNICITY -.181 .001 -.064 -305.78 .000
EDUCATION -.319 .001 -.082 -421.49 .000 0.128
EMPLOYMENT -.040 .000 -.027 -141.76 .000 0.131
INCOME .009 .000 .005 23.81 .000
AGE -.459 .000 -.200 -946.53 .000
LANGUAGE -.584 .004 -.033 -155.90 .000
REQUESTED
HEALTH LITERACY -.104 .000 -.059 -319.73 .000

TOTAL SCORE

in thepast 30 days. An examination of &hange between Model 1 (without health Literacy) versus Model 2
(including health literacy) for this dependent variable appears in themigsit columns of table 17. That
comparison reveals less than 1%cRange. Théull-scalemodeb including all 9 prelictorsy accounts for

about 13% of the variance in highest number of drinks consumed in a single day. The Beta weight indicates t
health literacy accounts for virtually none of the variance in this dependent variable, despite the statistical
significanceof the regression line.  Only gender and age emerge as potent predictors of the highest numbe
drinks consumed in one day.

Table 19 presents results for the logistic regression for exercise in the past 30 days (a

Table 19: Logistic regressidar +/- exercised in the past 30 days
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Beta S.E. OR p-val
Female .000
Male 244 .001 1.277 .000
Ages 65 or older .000
Ages 18 to 24 -211 .001 810 .000
Ages 25 to 34 -.389 .002 678 .000
Ages 35 to 44 -.499 .002 607 .000
Ages 45 t4 -.623 .002 536 .000
Ages 55 to 64 -.789 .002 454 000
Married .000
Divorced/Widowed/Separated 064 001 1.066 .000
Never married .084 .001 1.087 .000
Member of an unmarried couple 042 002 1.043 .000
White .000
Black -123 .001 .884 .000
American Indian or Alaskan Native .048 .003 1.049 .000
Asian, Pacific Islander, Native Hawaiian -.175 .002 .840 .000
Hispanic .037 .002 1.037 .000
Multiracial, and other races 034 .003 1.034 .000
Did not graduate High School .000
GraduatedHigh School 131 .001 1.140 .000
Attended College or Technical School 419 001 1.520 .000
Graduated from College or Technical Schc 856 .001 2.354 .000
Unable to work .000
Employed for wages .754 .001 2.125 .000
Selfemployed .788 .002 2.200 .000
Out of work for 1 year or more 608 002 1.836 .000
Out of work for less than a year 752 002 2.121 .000
Homemaker 818 .002 2.266 .000
Sudent 1.213 .002 3.363 .000
Retired 702 .001 2.018 .000
Less than $10,000 .000
$10,000 to 14,999 -.002 .002 .998 170
$15,000 to 19,999 .060 .002 1.062 .000
$20,000 to 24,999 156 .002 1.168 .000
$25,000 to 34,999 175 .002 1.192 .000
$35,000 to 49,999 .323 .002 1.382 .000
$50,000 to 74,999 485 .002 1.624 .000
$75,000 or more 811 .002 2.251 .000
Don't know/Not sure 072 002 1.075 .000
Spanish survey requested .000
English .385 .002 1.469 .000
HL Total Score .067 .000 1.070 .000
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Constant -1.012 .003 .364 .000

Model 1 Model 2

Log likelihood 60113574.61 Log likelihood 59886115.69
Cox & Snell R Square 0.0985 Cox & Snell R Square 0.1020
Nagelkerke R Square 0.1448 Nagelkerke R Square 0.1500

dichotomousvariable). A comparison ofFRanalogues for Model 1 (without health literacy) versus Model 2
(including health literacy) for this dependent variable appears at the bottom of table 19. That comparison
reveals that total Rehanged less than 1%. The odds ratio reveals that contrimliiadf demographic variables,

for each unit of increase in health literacy, an individual is about 7% more likely to exercise. (Note the skewec
distribution of HLror scores renders the exact magnitude of thatugbegt each point in the distribution very
uncertain.) That is a smaller effect size than for any other factor.

Table 20 presents results for the logistic regression for flu vaccination in last 12 months (a

Table 20: Logistic regression for-+Eeceived flu shot in past 12 months

Beta S.E. OR p-val
Female .000
Male -.270 .001 763 .000
Ages 65 or older .000
Ages 18 to 24 -.030 .001 970 .000
Ages 25 to 34 -.033 .001 .968 .000
Ages 3510 44 .159 .001 1.173 .000
Ages 45 to 54 531 .001 1.700 .000
Ages 55 to 64 1.152 .002 3.165 .000
Married .000
Divorced/Widowed/Separated -.067 .001 935 .000
Never married -.208 .001 812 .000
Member of an unmarried couple -.035 .002 .966 .000
White .000
Black -.184 .001 .832 .000
American Indian or Alaskan Native -.031 .003 .969 .000
Asian, Pacific Islander, Native Hawaiian 223 .002 1.250 .000
Hispanic -135 .001 874 .000
Multiracial, and other races -.086 .002 9018 .000
Did not graduate High School .000
Graduated High School -.186 .001 .830 .000
Attended College or Technical School -.062 .001 .940 .000
Graduated from College or Technical Schc 272 .001 1.312 .000
Unable to work .000
Employed fomwages -.381 .001 .683 .000
Selfemployed -.963 .002 .382 .000
Out of work for 1 year or more -.559 .002 572 .000
Out of work for less than a year -.509 .002 601 .000
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Homemaker -.698 .002 497 .000

Sudent -.055 .002 .947 .000
Retired -.200 .001 819 .000
Less than $10,000 .000
$10,000 to 14,999 173 .002 1.189 .000
$15,000 to 19,999 249 .002 1.283 .000
$20,000 to 24,999 .166 .002 1.181 .000
$25,000 to 34,999 182 .002 1.199 .000
$35,000 to 49,999 264 .002 1.302 .000
$50,000 to74,999 293 .002 1.341 .000
$75,000 or more 464 .002 1.591 .000
Don't know/Not sure .270 .002 1.310 .000
Spanish survey requested .000
English -.011 .002 .989 .000
HL Total Score .075 .000 1.078 .000
Constant -1.238 .003 290 .000
Model 1 Model 2
Log likelihood 72169845.37 Log likelihood 71876531.48
Cox & Snell R Square 0.0907 Cox & Snell R Square 0.0953
Nagelkerke R Square 0.1228 Nagelkerke R Square 0.1290

dichotomousvariable). A comparison offanalogues for Model 1 (without health literacy) versus Model 2
(including health literacy) for this dependent variable appears at the bottom of table 20. That comparison
reveals that total Rehanged less than 1%. The odds ratio reveals that contrimiiaf demographic variables,
for each unit of increase in health literacy, an individual is almost 8% more likely to have received a flu
vaccination. (Note the skewed distribution of+tdt.scores renders the exact magnitude of thatgbegt each
pointin the distribution very uncertain.) That is a smaller effect size than for any other factor.

Table 21 presents the logistic regression for seat best use. In order to analyze this BRFSS question using a
regression analysis, it was necessary to dich@omi t he f our response options
responses were coded as fAl. 0 ASeldomd and fAnever

Table 21. Logistic regression for dichotomized seatbelt use

Beta S.E. OR p-val
Female .000
Male -.686 .001 503 .000
Ages 65 or older .000
Ages 18 to 24 .054 .002 1.056 .000
Ages 25 to 34 335 .002 1.399 .000
Ages 35 to 44 531 .002 1.700 .000
Ages 45 to 54 526 .003 1.692 .000
Ages 55 to 64 .660 .003 1.935 .000
Married .000
Divorced/Widowed/Separated -.252 002 77 .000
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Never married -.180 .002 .836 .000

Member of an unmarried couple --300 003 741 .000
White .000
Black .065 .002 1.067 .000
American Indian or Alaskan Native -.308 .004 735 .000
Asian, Pacific Islander, Native Hawaiian 819 .005 2.267 .000
Hispanic 126 .003 1.134 .000
Multiracial, and other races 141 .004 1.152 .000
Did not graduate High School .000
Graduated High School 066 .002 1.068 .000
Attended College oFechnical School 405 002 1.499 .000
Graduated from College or Technical Schc 932 002 2.540 .000
Unable to work .000
Employed for wages -.004 .002 .996 .102
Selfemployed -.498 .003 .608 .000
Out of work for 1 year or more -.042 .004 .959 .000
Out of work for less than a year 054 .004 1.055 .000
A homemaker .185 .004 1.203 .000
A student .350 .003 1.419 .000
Retired .168 .003 1.183 .000
Less than $10,000 .000
$10,000 to 14,999 -.190 .003 827 .000
$15,000 to 19,999 .006 .003 1.006 .060
$20,000 to 24,999 114 .003 1.121 .000
$25,000 to 34,999 -.010 .003 .990 .001
$35,000 to 49,999 -.007 .003 .993 022
$50,000 to 74,999 133 .003 1.142 .000
$75,000 or more 247 .003 1.280 .000
Don't know/Not sure 097 003 1.101 .000
Spanish survey requested .000
English -1.170 .004 .310 .000
HL Total Score .099 .000 1.104 .000
Constant 2.593 .006 13.364 .000
Model 1 Model 2
Log likelihood 24661202.13 Log likelihood 24479775.74
Cox & Snell R Square 0.0283 Cox& Snell R Square 0.0314
Nagelkerke R Square 0.0776 Nagelkerke R Square 0.0859

A comparison of Ranalogues for Model 1 (without health literacy) versus Model 2 (including health literacy)
for this dependent variable appears at the bottom of table 21. That comparison reveals tHathtatge” less
than 1%. The odds ratio reveals that controlforgall demographic variables, for each unit of increase in
health literacy, an individual is about 10% more likely to use seat belts. (Note the skewed distributiesrof HL
scores renders the exact magnitude of thatugpegt each point in the distribom very uncertain.) That is a
smaller effect size than for respondent sex or language preference.
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Table 22 summarizes the regression for the index of chronic disease burden. As described in the methods
section above, this index was constructed by é¢ogrihe number of chronic diseases

Table 22: Linear Regression for chronic disease burden index

Unstandardized

ua Standardized t p-val R-Square R-Square
Model Coefficients Coefficients (-HL) (+HL)
B Std. Error Beta
(Constant) 404 .001 289.72 .000
GENDER -.119 .000 -.044 -379.65 .000
MARITAL STATUS .025 .000 .017 132.77 .000
RACE -.031 .000 -.033 -222.27 .000
EDUCATION -.073 .000 -.054 -421.90 000 0.246
EMPLOYMENT 124 .000 .251 1934.64 .000 0.247
INCOME -.060 .000 -.103 -796.73 .000
AGE .223 .000 278 1992.63 .000
LANGUAGE REQUESTED 325 .001 .064 429.42 .000
HEALTH LITERACY TOTAL -.025 .000 -.042 -343.76 .000
SCORE

for which each respondent reports receiving a diagnosis. The value of this index cdrorar@gl. An
examination of Rchange between Model 1 (without health Literacy) versus Model 2 (including health literacy)
for this dependent variable appears in the figbst columns of table 17. That comparison reveals very little R
change. Théull-scalemodeB including all 9 predicto® accounts for about 25% of the variance in the

number of chronic diseases diagnosed. The Beta weight indicates that health literacy accounts for virtually nc
unique variance in this dependent variable, despitst#iestical significance of the regression line.  Only
employment and age emerge as potent predictors of chronic disease.
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Discussion and Recommendations

This report analBeddata generated by a first attempt to scale up population surveillahealtf literacy in the
context of large scale public health data collection. The data derived frajunes®on optional module of the
BRFSS (BRFSS/HL). In 2016, 17 states administered the health literacy module to a sample of 63,028,536
adults (after wighting).

The project succeeded in answering the five research questions posed.

1. Does any evidence point to lack of acceptability to respondents or other problems in administering the
BRFSS/HL?No. The instrument appeared to pose no impediments tonssp

2. What is the overall distribution of BRFSS/HL scoréds@omposite Htot score was highly skewed in a
positive direction(left skewed)About 43% of respondents gave the highest possible response to all
three BRFSS/HL questions. This distribution readg¢he module unacceptable as an index of health
literacy prevalence. When dichotomized in a median split, however, the scores were useful in bivariat:
analyses.

3. How are BRFSS/HL scores associated with selected demographic f&ii@sate analyses found
health literacy associated with all of the demographic variables examined, not always in predictable
ways.

4. How are BRFSS/HL scores associated with selected health status and health behavior variables?
Bivariate analyses found hi¢da literacy meaningfully associated with most of the health status and
health behavior variables examined. Some of these variables have received scant attention in the ext
health literacy literature.

5. What do BRFSS/HL scores contribute to the predéctialue of selected demographic factors (social
determinants) in explaining variance in selected health status and health behavior vafiaditds?
literacy scores explained virtually no variance that was not already explained by demographic
variables. In general, Hkorwas not a strong predictor once variance from other social determinants of
health was partibed out.

The overall conclusion, taking this constellation of findings together, must be that the current version of the
BRFSS/HL module is inaquate to the task of determining the distribution of health literacy proficiency in the
U.S. population. Nonetheless, even thisgpiimal instrument reveals thigvels of health literacy differ
sometimes dramaticalyacross social and socioeconongi®ups in our nation. It also reveals that individuals
with the highest level of sekéported health literacy differ from their counterparts with lower health literacy in
terms of certain indices of health and certain health protective behaviors.

No evidence of aberrant item nonresponse patterns emerged for the BRFSS/HL module. Internal consistenc
for the three items was .733 (Cronbachosrtoestopha),
However the distribution of Hkot scores disiayed a problematic positive skewedness. About 43% of the
respondents chose the highest possible responses
all of the following questions:

1. How difficult is it for you to get advice or inforrtian 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?
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3. In general, how difficult is it for you to understand written health information?

By all accounts, however, itimtivery easyo for the majority of Am
i nformation. One assessment of ol der adultsdé co
found that only about half of discharged patients comprehended instaifdiodiet and for exercise (Albrecht,
GruberBaldini, Hishon, et al., 2014). Many patients with histories of treatment for a chronic disease have poo
ability to obtain reliable information on the Internet about their conditions (Kalichman, CherryeCalin,

2006). Clearly, then, BRFSS/HL is not suitable for estimating prevalence of health literacy. It fails as a
successor to the widely cited prevalence estimates of the 2003 NAAL instrument.

One can only speculate why so many respondents offered such an obvieestiovate of their health literacy

prowess. Perhaps fAvery easyo was the socially d
that had already traversed so mtetitory about personal health by the time it got to asking about health
l'iteracy. That is, respondents might have been

understand health information very well. It is well established that éaltthliteracy engenders much shame,
and one consequence of that shame is patient dissimulation (Parikh, Parker, Nurss, et al., 1996). As a follow
up, it would be interesting to see if this posit{left) skew was equally pronounced were the BRFSS/HL
administered in writing, and at the front end of a health survey rather than toward the end.

It is worth noting that although the BRFSS/HL yielded an overestimate of population health literacy, at its low
tail the estimate is not out of line with otHerdings using similar instruments in large scale surveys. If low

health |literacy were defined for the BRFSS/ HL by
three items (Hko1<7), then 8.4% of the sample qualifies as low health liferddis figure compares with 5%
Ainadequated health | iteracy among VHA patients

2012 BRFSS administration in Kansas (Chesser, 2016). Like the BRFSS/HL, both of those studies utilized
some variandf the three brief health literacy screening items.

The skewness of the distribution reduced its utility in statistical analyses. The highest possible scees on HL
was also the distributionbés mode. [rngthehmglgest pobsible e
score. In contrast, one would wish for a more dispersed distribution for this vaaatdemal, or even

uniform distribution-so that it could discriminate more effectively among respondents. Nor was this
distribution amendb to any nonlinear transformation that might have improved its ability to discriminate.
Although regressions are robust to violations of assumptions like normal distribution of residuals, no doubt a
more dispersed set of Hér scores would have rendéré a more potent predictor in regression analyses.

Notwithstanding its less than optimal distribution,fdt.proved to be a meaningful variable in the bivariate,
median split analyses in which respondents above the median in health literacy wemnedanthahose

below the median. A number of alternative ways of dichotomizingpirlvere testetbefore settling on a

simple median split as most suitable. In addition, a rank order analysis among states revealed that the medic
split rankings were constient with rankings of average s scores.

The empirical associations between health literacy and demographic factors in the present study mirror those
reported elsewhere (e.g., Berkman, et al., 2011; Pa&tbe, Gazmararian, Parker, et al., 2006pr
example, women were disproportionately represented among those with higher health literacy, and individual
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who preferred Spanish language survey administration were@wessented below the median. There was a
direct, monotonic relation betweerdith literacy and income. On the other hand, the relation between age and
health literacy is not monotonic. Both those over the age of 65 and those below the age of 25 were at risk fol
lower health literacy.

Findings regarding race/ethnicity in theepent study do not entirely echo previous studies. Whereas Asians,
Pacific Islanders, Native Hawaiians and Hispanics were among those at particular risk of lower health literacy
relative to white respondents, Black respondents were not (OR=1.013.findmg runs contrary to a plethora

of other studies which found lower health literacy among African Americans relative to white Americans (see
Sheridan et al., 2011). This contrary finding invites deeper analysis. For example, it might be infdomative
examine race/ethnicity in interaction with other socioeconomic factors like education and employment. It may
be that findings in the current research literature regarding the prevalence of low health literacy among Africa
Americans are an artifact tdw SES or of cliniebased samples only.

Other demographic findings may not have been directly studied at all prior to this research. For example,
marital status has been little studied with respect to health literacy, but the BRFSS does makblé foraila
investigation. In the present research, being a married adult seems to confer a protective benefit for health
literacy. This finding is consistent with conceptualizatithad highlight the role of social interaction in
undergirding health litey. Having a partner in oneds househol
accompany a patient to a medical appointnpeobably doesonfer health literacy benefits. Social isolation is
indeed inversely correlated with health literacy (Lee, Gaarnaar & Arazullah, 2006).

Employment status is another variable available on the BRFSS that has been little studied in conjunction witt
health |literacy. The analysis presented here us
oddsratios. Those unable to work are more likely to fall below the median in health literacy, relative to all
others, including even the unemployed. What might be the explanation? If there is meaningful overlap

bet ween fAunabl e t o wadiskhiity, shenda pgssible €xplanation emerges (Mational
Academies of Sciences, Engineering, and Medicine, 2017). For example, low health literacy is associated wi
visually impaired individuals who may experience particular difficulty obtainingthadormation through

reading or via the Internet (Echt & Burridge, 2011).

Just agshe BRFSS/HL sheslvaluable light on relations between health literacy and demographic factors, so too
did it yield insight into the association between health liteeacyd r espondent s6 heal th
behaviors. BRFSS offers data regarding a myriad of health outcomes and behaviors. This project selected |
15 of those, including a constructed index of chronic disease burden.

As in previous researciséeBerkman et al., 20)1health literacy was associated with health status. For
example, on average individuals with lower health literacy experienced about 50% more days of poor mental
physical health each month (M=5.55), compared with persons igitethhealth literacy (M=3.68). Similarly,
people below the median in health literacy reported about 20% more chronic disease conditions (M=1.17) the
those with highest health literacy (M=.95).

Likewise, results arising from the BRFSS/HL confirmed pes research indicating that health literacy is
associated with preventive behaviors (Scott, Gazmararian & Williams, 2002). For example, those who
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exercised regularly and those who obtained flu vaccination were respectively 60% and 40% more likely to be
among those with highest health literacy, rather than falling below the median in health literacy.

Because of the scope of prevention variables included on the BRFSS, the present study revealed some patte
in health behaviors that are not frequenttgrined in conjunction with health literacy. One example is use of
seat belts. Those who reported always using a seat belt were about 80% more likely to be in the highest hea
literacy group, relative to those who never used seat belts. Those &thtohacco products were about 30%

less likely to have highest health literacy. This analysis also confirmed a limited body of research that
associates health literacy with obtaining health insurance coverage (Chumbler & Rubin, 2014).

Those who reporteusing multiple health care providers were 60% more likely to be among the highest health
literacy group rather than in the lower group. It is difficult to interpret this finding. On the one hand, high
health literacy has been associated \wmtire pru@ént or moderatase of health servicestich as avoiding
emergency department visits or infrequent rehospitalizations due to pecarsgfeeBerkman et al, 2011; but

not in all researah see Cho, Lee & Arozullah, 2006). On the other hand, individuatshgh health literacy
might be expected to seek specialist referrals and second opinions.

A curious finding emerged from questions about alcohol use. Individuals from the highest health literacy grot
consumed alcohol on more occasions (days) petimtban did individuals falling below the median in health
literacy. On the other hand, individuals falling below the median in health literacy consumed a larger number
of alcoholic beverages at a single sitting. This pair of findings suggests thhtlteglty is associated more

with responsible drinking rather than with abstention. Previous literature has rarely addressed how health
literacy affects patterns of alcohol consumption.

While the bivariate analyses involving the BRFSS/HL wiueninating, the series of regressions were less so.
The value of pursuing multiple regression is that it permits an examination of health literacy while partialling
out the shared variance with the other demographic variables. That is, it isolateisjtieecontribution of

health literacy to each of the outcomes of interesepaddently of other social determinants of health. This
project evaluated two regression models for each of the 15 selected health status or health behavior depend:e
variables. The first model included eight demographic predictors, but netrHLhe second model included

those eight predictors along with IFy. For none of the 15 dependent variables did adding health literacy into
the second model appreciably iease the amount of variance explained. Moreover, most of thevBaghts

(for linear regressions of continuous variables like days of poor physical health) and odds ratios (for
dichotomous variables like smoked cigarettes in last 30 days) indicateceffierll sizes for health literacy.

The largest effect sizes for health literacy were indicated by the odds ratios for regressions of general health
seat belt use (both dichotomized). Odds ratios indicated that holding all other variables consaal, @init
increase in Hkot scores, respondents were about 10% more likely to experience good health and about 10%
more likely to use seat belts. Howewaveats must be invoked in interpreting even these two results, since
the distribution of Hkot was so skewed, the effect of unit changes in HLTOT scores would vary from one date
point to another on that instrument.

There are several mathematical explanations for the poor performanceafddla predictor of health status
and health behaviors the regression analyses. First, the skewedness of theg idistribution, especially the
high frequency of modal responses at the highest possible data point, limited the variance of this predictor
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variable. Second, the total variance explainedl {& each of the 15 regressions was never sizeable. The
highest R of the 15 regressions was about .25 for the full rank model predicting chronic disease burden.
Limited variance available to partition necessarily limits the impact of any given prediatatly, the

bivariate analyses suggested that there was a fair degree of collinearity betweenartdLseveral of the
demographic variables. High collinearity likewise limits the amount of unique variance any predictor variable
can display.

Reconmendations

1. While the current version of Hbt did not prove sufficiently discriminating to ascertain health literacy
prevalence, the refinement of a health literacy index that can be efficiently administered Vaitha a
scalepopulationbased surveyemains of key importance for public health policy and practice.

2. Selfreport scales have obvious advantages for administration as a BRFSS module, but because of the
shame factor may inevitably result in respondents-esgémating their health literacy cagpty. The
most weltaccepted populatiehased measure of health literdcthe NAAL health literacy scafewas
a direct performance measure. Direct performdased alternatives to sefport, such as a brief
health listening measure, should be pilotedBBFSS administration.

3. If a selfreport scale is to be retained in a BRFSS health literacy module, a systematic program exploril
the effects of small adjustments in wording should be undertaken. For example, reverting back to the
Ahow of t e nmsofitbeeosginal larief hemlth Bteracy screener (Chew et al., 2003) might
mitigate the extreme positiviieft) skewedness found in the current BRFSS/HL.

4. The present project could only explore a select number of demographic variables and healthdstatus a
health behavior variables among the myriad included in the BRFSS. Subsequent researchers should
investigate associations between health literacy and additional variables of interest using the 2016 dat
set.

5. Future studies should consider stratifyinglgses by potent demographic or health status variables. For
example, does the association between health literacy and use of multiple health care providers differ
among those who experience many days of poor health as opposed to those who experdaysedew
poor health? Does health literacy affect-sefforted overall health differently depending on the
respondent ds age? Are highly educated person
literacy than less educated persons withmalar chronic disease history?

6. Geography is in many ways a determinant of health. Region is also a common basis for public health
interventions. In most states, BRFSS data can be reliably disaggregated to region or health district.
That geographical formation is not available on the pubfacing dataset used in this project.

However a questionnaire sent to state BRFSS coordinators asked them to disaggregate scores on the
three health literacy module items by region. Although formal analysis wa®ssible, informal

inspection suggested significant geographic disparities in health literacy. Analyses of geographic
disparities in health literacy should be pursued at the state level.

7. Certain new or unexpected findings reported in this project\desarther analysis.

a. Racial/ethnic disparities found here were more nuanced than in some previous research.
Specifically, Black Americans showed no significant disparity in health literacy relative to white
Americans. This finding invites further expltiom utilizing race x income or race x education
interaction terms.
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b. Being currently married was protective of health literacy in the present study. That finding
invites more careful study of the role of social interaction andasagating health care in
mediating individual health literacy.

c. I ndividuals whose empl oyment status was du
in health literacy. This finding invites further research on health literacy among disabled
persons, a topic which is gnhow beginning to be explored.

d. Why was health literacy associated with using multiple health care providers? Could it be that
health literacy does not determine the amount of health services consumed, but rather the
sophistication of health services somed? This finding might prompt further research into the
role of health literacy in obtaining specialist referrals and second opinions, as opposed to
consuming expensive services like frequent ED visits with little payoff in terms of quality of care
or outcomes.

8. Most importantly, the results of this project need to be deployed in crafting better public health
promotion that is better targeted to those at risk. That is, these results can inform health literacy
interventions. Some examples warrantedheyfindings of BRFSS/HL include the following:

a. Receiving a flu vaccination was associated with health literacy. This finding suggests that flu
vaccination messages need to incorporate health literacy best practices such as making numer
probabilities canprehensible and need to be directed to low literate adults. Similar practices
should be adopted for tobacco control and for responsible consumption of alcohol.

b. Using seat belts was rather strongly associated with health literacy. Driving safetygrampai
might be recast as health promotion campaigns and make use of some techniques that have
proven useful in communitgased health literacy interventions. These techniques include use of
community health workers, periodic SMS messaging, and grajghibealth promotion
materials such gshoto novellas

c. The fact that being married was associated with health literacy suggests that public health in th
US can make better use of the dyad in health promotion and education, much as many success
HIV testingprograms have adopted a voluntary couples testing (VCT) model.

d. Young adults, like older adults, tended to score below the median in health literacy. While man
health literacy programs have been developed for older adults, sometimes the health literacy
deficits of young adult populations are ignored, since they use relatively fewer health services.
But results of this study demonstrate the urgent need for health literacy training for adolescents
and young adults as well.
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Appendix A:

FlowDiagram Showing Sources of Invalid Cases

N=7,333

Final data for
HL #2

Original N for 17
HL states
N =116,969
Cell participants
from a different
state I
4| N =453 :
42 Partially
— completed
: participants
I Spanish
System missing, Speakers
can't find reason N=3
L N=4
N = 105,056
state fips |
code| Freq. Percent Cum.
Alabama | I 1 2.22 2.22
Georgia | 9 20.00 22.22
lllinois | 1 222 2444
lowa | 2 4.44 .89
Maryland | 1 2.22
Mississippi | 2 4.44 35.56
Nebraska | 5 11.11 46.67
North Carolina | 2 4.44 51.11
Oklahoma | 4 8.89 60.00
Virginia | 18  40.00  100.00 Dropped call after |¢
"""""""" i A9 the second HL item

Dropped call after
the first HL item

Final data for
HL #3




AppendixB:

Questionnaire Sent to 17 BRFSS Coordinators from States and Territories Admithist20t§ BRFSS/HL

Module

Report of 2016 BRFSS Administratidthealth Literacy Optional Module

Please email your completed questionnaire to Don Rubin [drubin@uga.ed603011]. Please send it no later than January 10, 2018.

1) State or Territory:

2) Contact information
a. Contact Name:
b. Phone number:
c. Email address:

3) Raw and Weighted Frequencies of ltrehiteracy Respons@916 BRFSSIOTEIf possible please exclude eat-state residentssince theywould not have
been administered any of the optional modules.

Item responses

HL1: get advice or info about healtf

(Var: medadvic)

HL2: understand infthat that
doctors..tell you (Var: undrstnd)

HL3: understand written health infa
(Var: written)

unweighted data| weighted data

unweighted data

weighted data

unweighted data

weighted data

N % N

%

N

%

N

%

N

%

N

%

1¢very easy

2 ¢ somewhat easy

3 ¢ somewhat difficult

4 ¢ very difficult
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5¢L R2y QG LI @&
FGGSYydiA2ykR2) NON APPLICABLE
health info

7¢R2Yy QG (Yy26K
9 - refused

BLANK; not asked or
missing

4) Raw and Weighted Frequencies for Selected Demograpbid&BRFSSIOTEIf possible please exclude eot-state residentssince theywould not have
been administered any of the optional modules.

Selected variables Item responses unweighted weighted
N % N %

Final Disposition 1100- completed
1200¢ partial
complete

Language Identifier | 1-English

2 - Spanish

3¢ 99-other

BLANK missing

Sex 1-male

2 -female

9 - refused

BLANK: not asked or
missing

Education 1 ¢ never attended or
just K

2- Grade 18

3¢ Grade 911

4 ¢ Grade 12 or GED
5 ¢ Collegel-3 yrs

6 ¢ College 4+

9 - Refused




BLANK- not asked or

missing
Computed Race 1 ¢ white non
Ethnicity Grouping Hispanic

[SAS variable name
_RACE]

2 ¢ black nonHispanic

3- Al/AN non
Hispanic

4 ¢ Asiannon-Hispanic

5 ¢ NH/PI non
Hispanic

6 ¢ other nonHispanic

7 ¢ multi non-Hispanic

8 - Hispanic

9¢R2y Qi VY1
sure/refused

BLANK; not asked or

missing
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5) Frequencies of Health Literacy Scores by Geographic Log@fiérweighted scores only

(a) HL1: How difficult is it for you to get advice or information about health or medical topics if you need it? Pleakeganoyile size and percentage N(%).

1qvery |2c¢somewhat |3¢somewhat |4c¢very 5¢L R2y Qi7¢cR2y Qi|9- BLANK;
easy easy difficult difficult I GGSydA 2| knownotsure| refused | not asked/
look for health missing
info
Regionl
Region2
Region3
Region4
[add
regions
as
needed].

*Please list all the geographic regions to which your state or territory can disaggregate data.
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(b) HL2How difficult is it for you to understand information that doctors, nurses and other health professionals telPyjease provide sample size and

percentage N(%b).

easy

1qvery

2 ¢ somewhat
easy

3 ¢ somewhat
difficult

4 cvery
difficult

7¢R2Yy Qi
know/not sure

9 -refused

BLANK;, not
asked/ missing

Regionl

Region2

Region3

Region4

[add
regions]

*Please list all the geographic regions to which your state or territory can disaggregate data.

(c) HL3: How difficult is it for you to understand written health informatiBigase provide sample size and percentage N(%).

1¢ |2¢ 3¢ 4cvery [5¢L R2Yy (7¢R2Y|9- BLANK
very | somewhat| somewhat| difficult | I G G Sy ( A| know/not | refused | ¢ not
easy | easy difficult look for health| sure asked/
info missing

Regionl

Region2

Region3

Region4

[add

regions]

*Please list all the geographic regions to which your state or territory can disaggregate data.




(d) In your state or territory, do you have a way of dichotomizing between urban and rural regions?

6) Analysis of Item Nonrespongere and Post HL module

(a) What tem wasadministeredimmediately precedinghe health literacy modul@

a. Unweighted frequency BLANK on this preceding item:

D! ysSAIKGSR TNBljdzsSyoe .[!bY 2y I [ MY 126 RAFTTFA

(c) What tem wasadministeredimmediately followinghe health liteacy module?

a. Unweighted frequency BLANK on this following item:

(d) Is there evidence of different pattesof nonresponse for the health literacy module as

compared with other BRFSS item$30, why might that be so?

7)What is thewmber2 ¥ OF f ta Ay @2dzNJ adl GSKOSNNRG2NE GSNYAYL

z

What is thepercentof callsinyold a G F G SK i SNNAG2NE GSN¥YAYFGSR RdzS G

8) In your state or territory, how do you determine the best denominator to use in reporting relative
frequencies for BRFSS state or optional module items? That is, fmon@iguestionsywhat
respondents do you typicallgxcludein figuring percentages for each response category?

9) In your informed opinion, how might your state/territory public health agemeghealth literacy findings
from the BRFSS?
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10) In your informed opinion, wdt factors will determinavhenyour state will next administer the health
literacy optional module?
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AppendixC

Regression Analyses Using Individual Health Literacy Items in Lieu of

HLot to Predict Number of Days of Poor Physical and Mental Health

TableC.1: Linear multiple regression of number of days of poor physical and mental health (lasts}0 day
using health literacy item #ih lieu of Hkoras a predictor

Standardized

Unstandardized Coefficients Coefficients

Model B Std. Error Beta t Sig.

1 (Constant) 4,125 0.013 329.288 0.000
GENDER 0.494 0.003 0.027 159.971 0.000
MARITAL STATUS RECODED -0.288 0.002 -0.031 -156.664 0.000
RACE CATEGORY6 0.007 0.001 0.001 4.807 0.000
EDUCATIONAL CATEGORY MINUS REFUSAL -0.517 0.002 -0.058 -313.325 0.000
EMPLOYEMENT STATUS REMOVED REFUSAL/I 0.900 0.001 0.285 1464.897 0.000
DON'T KNOWS
INCOME LEVEL RECODED -0.429 0.001 -0.115 -604.800 0.000
IMPUTED AGE IN SIX GROUPS 0.153 0.001 0.029 139.570 0.000
Language spoken 1.165 0.008 0.032 149.758 0.000

2 (Constant) 1.876 0.013 141.704 0.000
GENDER 0.415 0.003 0.023 134.785 0.000
MARITAL STATUS RECODED -0.297 0.002 -0.032 -162.236 0.000
RACE CATEGORY6 -0.016 0.001 -0.003 -11.786 0.000
EDUCATIONAL CATEGORY MINUS REFUSAL -0.351 0.002 -0.039 -209.360 0.000
EMPLOYEMENT STATUS REMOVED REFUSAL/I 0.890 0.001 0.281 1453.884 0.000
DON'T KNOWS
INCOME LEVEL RECODED -0.409 0.001 -0.110 -578.697 0.000
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IMPUTED AGE IN SIX GROUPS

Language spoken

undrstnd2

0.151

1.264
1.117

0.001

0.008
0.002

0.029

0.035
0.089

138.338

163.131
506.632

0.000

0.000
0.000

TableC2: Linear multiple regression of number of days of poor physical and mental health (last 30 days)
using health literacy item #2 in lieu of dtas a predictor

Unstandardized Coefficients

Standardized
Coefficients

Model B Std. Error Beta t Sig.

1 (Constant) 4,191 0.013 334.775 0.000
GENDER 0.479 0.003 0.027  155.569 0.000
MARITAL STATUS RECODED -0.294 0.002 -0.031 -160.168 0.000
RACE CATEGORY®6 0.012 0.001 0.002 8.530 0.000
EDUCATIONAL CATEGORY MINUS REFUSAL -0.511 0.002 -0.057 -309.938 0.000
EMPLOYEMENT STATUS REMOVED 0.899 0.001 0.284 1465.083 0.000
REFUSAL/I DON'T KNOWS
INCOME LEVEL RECODED -0.425 0.001 -0.114 -600.034 0.000
IMPUTED AGE IN SIX GROUPS 0.151 0.001 0.029 137.636 0.000
Language spoken 1.077 0.008 0.030 138.496 0.000

2 (Constant) 3.066 0.013 236.755 0.000
GENDER 0.417 0.003 0.023  135.372 0.000
MARITAL STATUS RECODED -0.315 0.002 -0.034 -171.993 0.000
RACE CATEGORY6 0.004 0.001 0.001 2.944 0.003
EDUCATIONAL CATEGORY MINUS REFUSAL -0.422 0.002 -0.047 -252.595 0.000
EMPLOYEMENT STATUS REMOVED 0.896 0.001 0.283 1462.923 0.000
REFUSAL/I DON'T KNOWS
INCOME LEVEL RECODED -0.408 0.001 -0.110 -575.007 0.000

61



IMPUTED AGE IN SIX GROUPS

Language spoken

medadvic2

0.152

1.181
0.486

0.001

0.008
0.001

0.029

0.033
0.058

138.885

151.916

330.790

0.000

0.000
0.000

TableC3: Linear multiple regression of number of days of poor physical and mental health (last 30 days)
usinghealth literacy item #3 in lieu of Kiras a predictor

Unstandardized

Standardized

Coefficients Coefficients

Model B Std. Error Beta t Sig.

1 (Constant) 4,126 0.013 329.304 0.000
GENDER 0.524 0.003 0.029 169.800 0.000
MARITAL STATUS RECODED -0.294 0.002 -0.031 -160.108 0.000
RACE CATEGORY6 0.012 0.001 0.002 8.937 0.000
EDUCATIONAL CATEGORY MINUS REFUSAL -0.509 0.002 -0.057 -308.443 0.000
EMPLOYEMENT STATUS REMOVED 0.905 0.001 0.286 1472.321 0.000
REFUSAL/I DON'T KNOWS
INCOME LEVEL RECODED -0.428 0.001 -0.115 -603.690 0.000
IMPUTED AGE IN SIX GROUPS 0.153 0.001 0.029 139.592 0.000
Language spoken 1.113 0.008 0.031 143.120 0.000

2 (Constant) 3.120 0.013 241.047 0.000
GENDER 0.450 0.003 0.025 145.422 0.000
MARITAL STATUS RECODED -0.306 0.002 -0.033 -166.916 0.000
RACE CATEGORY6 0.003 0.001 0.000 1.912 0.056
EDUCATIONAL CATEGORY MINUS REFUSAL -0.400 0.002 -0.045 -236.831 0.000
EMPLOYEMENT STATUS REMOVED 0.896 0.001 0.283 1458.522 0.000
REFUSAL/I DON'T KNOWS
INCOME LEVEL RECODED -0.421 0.001 -0.113  -594.234 0.000
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IMPUTED AGE IN SIX GROUPS 0.146 0.001 0.028 133.244 0.000

Language spoken 1.167 0.008 0.032 150.278 0.000
written2 0.425 0.001 0.054  302.664 0.000
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Appendix D

HLltot Descriptive Statistics and Demographic Distribution for Each of 17
States/Territories Separately

D.1 Alabama HbrResults

Histogram

STATE FIPS CODE: Alabama

1,500,000

1,000,000

Frequency

500,000

-2.00 00 200 4.00

6.00 g.00

hi_tot

Cases weighted by FINAL_WT

10.00

Higher Literacy

12.00

Mean =10.23
Std. Dev, = 2.258
M = 3,376 664

Lower Literacy

Demographic Characteristics N % N % Od'ds p-
ratio c2

Sex [Var:Sex]

Male 636702 39.9% 958360 60.1% 1.33

Female 834107 46.82% 947494 53.2% REF 0.000
Age [Var:Sex]

Ages 18 to 24 179432 44.8% 221507 55.2% 0.79

Ages 25 to 34 247842 46.6% 284067 53.4% 0.74 0.000

Ages 35 to 44 265979 49.8% 267868 50.2% 0.65

Ages 45 to 54 254455 43.9% 325711 56.1% 0.82

Ages 55 to 64 232329 39.6% 354566 60.4% 0.98

Ages 65 or older 290772 39.1% 452135 60.9% REF
Race [var:RACE]

White 984300 42.7% 1319309 57.3% REF

Black 391645 47.0% 441510 53.0% 0.84 0.000

American Indian or Alaskan Native 15544  31.0% 34572 69.0% 1.66
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Asian, Pacific Islander, Native
Hawaiian
Hispanic
Multiracial, and other races
Marital Status [Var:MARITAL]
Married
Divorced/Widowed/Separated
Never married
A member of an unmarried couple
Level of Education Completed
[Var:EDUCAG]
Did not gratuate High School
Graduated High School
Attended College or Technical Schoo
Graduated from College or Technical
School
Employment Status [Var:EMPLOY1]
Employed for wages
Selfemployed
Out of work for 1 year or more
Out of work for less than a year
A homemaker
A student
Retired
Unable to work
Income Level [Var:INCOME2]
Less than $10,000
$10,000 to 14,999
$15,000 to 19,999
$20,000 to 24,999
$25,000 to 34,999
$35,000 to 49,999
$50,000 to 74,999
$75,000 or more
Don't know/Not sure

4686

34158
22843

806656
300877
308675
48473

128845
359648
552751

426740

733708
117817
25052
32792
82539
82182
278158
111445

74184
47161
82213
94671
125102
174933
224453
416424
103321

33.6%

36.4%
50.3%

46.7%
37.6%
42.2%
45.5%

24.0%
34.2%
51.4%

60.4%

49.9%
47.5%
29.6%
34.5%
43.3%
53.7%
42.0%
24.7%

35.3%
25.2%
32.9%
32.4%
40.5%
45.6%
53.1%
59.2%
30.6%

9241

59778
22570

918894
498964
422363
57947

407970
690434
523193

279405

737642
130147
59649
62324
107960
70740
384497
340649

136071
139653
167660
197591
183485
209003
197912
287110
234623

66.4%

63.6%
49.7%

53.3%
62.4%
57.8%
54.5%

76.0%
65.8%
48.6%

39.6%

50.1%
52.5%
70.4%
65.5%
56.7%
46.3%
58.0%
75.3%

64.7%
74.8%
67.1%
67.6%
59.5%
54.4%
46.9%
40.8%
69.4%

1.47

131
0.74

REF
1.46
1.20
1.05

REF
0.61
0.30

0.21

0.33
0.36
0.78
0.62
0.43
0.28
0.45
REF

REF
1.61
1.11
1.14
0.80
0.65
0.48
0.38
1.24
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0.000

0.000

0.000

0.000



D.2Alaska HiorResults

Histogram
STATE FIPS CODE: Alaska

200,000 Mean=1014

Std. Dev. = 2273
M =474 041

150,000

100,000

Frequency

50,000

-2.00 o 2.00 4.00 5.00 .00 10.00 12.00
hi_tot
Cases weighted by FINAL_WT

Demographic Characteristics Higher Literacy Lower Literacy Odds ratio
N % N %
Sex [Var:Sex]
Male 91633 37.4% 153601 62.6% 1.39
Female 103856 45.4% 124951 54.6% REF
Age [Var:Sex]
Ages 18 to 24 18651 31.8% 40010 68.2% 1.74
Ages 25 to 34 33667 36.9% 57469 63.1% 1.39
Ages 3510 44 38537 48.6% 40721 51.4% 0.86
Ages 45 to 54 34411 41.3% 48814 58.7% 1.15
Ages 55 to 64 36548 42.2% 50063 57.8% 1.11
Ages 65 or older 33675 44.8% 41475 55.2% REF
Race [var:RACE]
White 133855 43.8% 172017 56.2% REF
Black 10919 53.0% 9671 47.0% 0.69
American Indian or Alaskan Nativ 21332 34.8% 39893 65.2% 1.46
A__S|an, Pacific Islander, Native 9769 33.5% 19400 66.5% 1.55
Hawaiian
Hispanic 6428 25.6% 18642 74.4% 2.26
Multiracial, and other races 9427 41.4% 13355 58.6% 1.10
Marital Status [Var:MARITAL]
Married 109688 45.7% 130246 54.3% REF
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0.000
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Divorced/Widowed/Separated
Never married

A member of an unmarried couple
Level ofEducation Completed
[Var:EDUCAG]

Did not gratuate High School

Graduated High School

Attended College or Technical
School

Graduated from College or
Technical School

Employment Status [Var:EMPLOY1]
Employed for wages
Selfemployed
Out of work for 1 year or more
Out of work for less than a year
A homemaker
A student
Retired
Unable to work

Income Level [Var:INCOME2]
Less than $10,000
$10,000 to 14,999
$15,000 to 19,999
$20,000 to 24,999
$25,000 to 34,999
$35,000 to 49,999
$50,000 to 74,999
$75,000 or more
Don't know/Not sure

37523
39452
7415

13184
38534

75192

66460

102822
19590
3111
7009
13585
8154
33814
6246

2831
10381
8471
9247
12283
12726
22947
101860
3595

39.8%
34.8%
32.7%

33.5%
28.6%

42.1%

55.9%

42.2%
38.8%
26.6%
28.9%
48.2%
44.9%
49.6%
25.7%

15.9%
45.8%
37.6%
37.4%
34.9%
24.5%
36.0%
53.7%
15.8%

56671
73793
15229

26222
96219

103370

52440

140645
30933
8584
17229
14592
9990
34320
18083

14930
12297
14082
15479
22926
39234
40783
87842
19198

60.2%
65.2%
67.3%

66.5%
71.4%

57.9%

44.1%

57.8%
61.2%
73.4%
71.1%
51.8%
55.1%
50.4%
74.3%

84.1%
54.2%
62.4%
62.6%
65.1%
75.5%
64.0%
46.3%
84.2%

1.27
1.58
1.73

REF
1.26

0.69

0.40

0.47
0.55
0.95
0.85
0.37
0.42
0.35
REF

REF
0.22
0.32
0.32
0.35
0.58
0.34
0.16
1.01
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0.000

0.000

0.000



D.3 District of Columbia FisResults

300,000

Histogram
STATE FIPS CODE: D.C.

Mean =10.54
Std. Dev, =1.794
M=485812

200,000

Frequency

100,000

-2.00 00 200 4.00

6.00

hi_tot
Cases weighted by FINAL_WT

10.00

12.00

. - Higher Literacy Lower Literacy Odds
Demographic Characteristics N % N % ratio p-c2
Sex [Var:Sex]

Male 122566 54.5% 102332 45.5% 1.02

Female 142877 55.0% 117083 45.0% REF 0.001
Age [Var:Sex]

Ages 18 to 24 24611 44.2% 31116 55.8% 1.40

Ages 25 to 34 63899 54.0% 54504 46.0% 0.94

Ages 35 to 44 53000 60.2% 35073 39.8% 0.73 0.000

Ages 45 to 54 45199 60.3% 29713 39.7% 0.73

Ages 55 to 64 37188 53.7% 32123 46.3% 0.95

Ages 65 or older 41673 52.5% 37713 47.5% REF
Race [var:RACE]

White 110251 62.9% 65132 37.1% REF

Black 110813 51.4% 104905 48.6% 1.60

American Indian or Alaskan Native 1211 39.7% 1841 60.3% 2.57

A__S|an, Pacific Islander, Native 5861 43.6% 2505 £6.4% » 10 0.000
Hawaiian

Hispanic 21380 43.2% 28147 56.8% 2.23

Multiracial, and other races 10474 58.4% 7461 41.6% 1.21
Marital Status [Var:MARITAL]

Married 89267 62.4% 53883 37.6% REF 0.000
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Divorced/Widowed/Separated

Never married

A member of an unmarried couple
Level of Education Completed
[Var:EDUCAG]

Did not gratuate High School

Graduated High School

Attended College or Technical
School

Graduated from College or Technic
School

Employment Status [Var:EMPLOY1]
Employed for wages
Selfemployed
Out of work for 1 year or more
Out of work for less than a year
A homemaker
A student
Retired
Unable to work

Income Level [Var:INCOME2]
Less than $10,000
$10,000 to 14,999
$15,000 to 19,999
$20,000 to 24,999
$25,000 to 34,999
$35,000 to 49,999
$50,000 to 74,999
$75,000 or more
Don't know/Not sure

40240
117478
15603

15933
44206

55973

148800

157462
27472
7846
8171
4756
11226
36237
10119

7734
6063
9263
11827
16155
20267
29769
111541
25066

45.0%
53.4%
58.8%

30.7%
45.9%

55.6%

63.4%

60.3%
55.8%
35.3%
53.4%
61.8%
40.2%
52.1%
36.5%

37.8%
42.5%
41.7%
47.5%
49.4%
54.3%
61.3%
66.3%
36.7%

49174
102528
10922

36037
52088

44631

85946

103756
21754
14395
7143
2939
16728
33325
17585

12720
8206
12938
13077
16528
17049
18794
56820
43287

55.0%
46.6%
41.2%

69.3%
54.1%

44.4%

36.6%

39.7%
44.2%
64.7%
46.6%
38.2%
59.8%
47.9%
63.5%

62.2%
57.5%
58.3%
52.5%
50.6%
45.7%
38.7%
33.7%
63.3%

2.02
1.45
1.16

REF
0.52

0.35

0.26

0.38
0.46
1.06
0.50
0.36
0.86
0.53
REF

REF
0.82
0.85
0.67
0.62
0.51
0.38
0.31
1.05
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0.000

0.000

0.000



D.4 Georgia H&rResults

2,500,000

2,000,000

1,500,000

Frequency

1,000,000

500,000

Histogram

STATE FIPS CODE: Georgia

-2.00 .00 2,00

4.00 6.00

hi_tot

Cases weighted by FINAL_WT

g.00

Higher Literacy

10.00

12.00

Mean =10.23
Std. Dev. = 2157
M = 5,844 981

Lower Literacy

Demographic Characteristics N % N % Odds ratio p-c2
Sex [Var:Sex]

Male 1089148 39.1% 1699143 60.9% 1.18

Female 1314838 43.0% 1741852 57.0% REF 0.000
Age [Var:Sex]

Ages 18 to 24 236544 33.8% 462945 66.2% 1.48

Ages 25 to 34 339250 40.3% 501769 59.7% 1.12

Ages 35 to 44 404904 40.5% 595609 59.5% 1.11 0.000

Ages 45 to 54 483141 42.9% 644355 57.1% 1.01

Ages 55 to 64 435804 43.4% 568407 56.6% 0.98

Ages 65 or older 504343 43.0% 667909 57.0% REF
Race [var:RACE]

White 1429993 43.9% 1827909 56.1% REF

Black 748278 43.3% 978823 56.7% 1.02
NativAemerlcan Indian or Alaska 26749 47.5% 29546 52.5% 0.86 0,000
NativAeSIflg\;in?;rllﬂc Islander, 30826 18.6% 135028 81.4% 3.43

Hispanic 90598 19.6% 370573 80.4% 3.20

Multiracial, and other races 30560 42.4% 41561 57.6% 1.06
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Marital Status[Var:MARITAL]
Married

Divorced/Widowed/Separated

Never married

A member of an unmarried
couple
Level of Education Completed
[Var.EDUCAG]

Did not gratuate High Schoc

Graduated High School

Attended College or
Technical School

Graduated from College or
Technical School
Employment Status
[VarEMPLOY1]

Employed for wages
Selfemployed
Out of work for 1 year or
more
Out of work for less than a
year
A homemaker
A student
Retired
Unable to work
Income Level [Var:INCOME2]
Less than $10,000
$10,000 to 14,999
$15,000 to 19,999
$20,000 to 24,999
$25,000 to 34,999
$35,000 to 49,999
$50,000 to 74,999
$75,000 or more
Don't know/Not sure

1322194

466747

521057

64137

215825
621740

809168

756530

1209245
190997

66139

43584

132250
110402
489801
143396

74792

74470

146807
189463
181532
281500
291923
788986
143497

44.7%

37.3%

37.6%

30.5%

22.6%
36.2%

46.0%

54.2%

46.1%
40.8%

31.7%

26.8%

38.3%
32.1%
43.3%
27.8%

25.4%
25.4%
31.4%
33.0%
34.2%
44.2%
45.3%
55.5%
27.1%

1636607

784010

865326

146320

740521
1096502

949696

640533

1413110
276981

142232

119140

213488
233564
640222
371568

219604
218870
320555
384310
349229
355191
352436
631540
385063

55.3%

62.7%

62.4%

69.5%

77.4%
63.8%

54.0%

45.8%

53.9%
59.2%

68.3%

73.2%

61.7%
67.9%
56.7%
72.2%

74.6%
74.6%
68.6%
67.0%
65.8%
55.8%
54.7%
44.5%
72.9%

REF
1.36
1.34

1.84

REF
0.51

0.34

0.25

0.45
0.56

0.83

1.05

0.62
0.82
0.50
REF

REF
1.00
0.74
0.69
0.66
0.43
0.41
0.27
0.91
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0.000

0.000

0.000

0.000



D.5 Illinois HiotResults

Histogram

STATE FIPS CODE: lllinois

4,000,000

3,000,000

2,000,000

Frequency

1,000,000

-2.00 .00 2,00 4.00 6.00

hi_tot

10.00

Cases weighted by FINAL_WT

12.00

Mean = 9.93
St Dev. = 2.363
M =18,290943

: - Higher Literacy =~ Lower Literacy Odds p-
Demographic Characteristics N % N % ratio o2
Sex [Var:Sex]

Male 1363344  34.3% 2617021 65.7% 1.19

Female 1652007  38.3% 2658571 61.7% REF 0.000
Age [Var:Sex]

Ages 18 to 24 281841  27.1% 757186  72.9% 1.35

Ages 25 to 34 484760  39.5% 742173  60.5% 0.77

Ages 35 to 44 502781  37.4% 841998  62.6% 0.84 0.000

Ages 45 to 54 581237  39.5% 890127  60.5% 0.77

Ages 55 to 64 583991  39.8% 884303  60.2% 0.76

Ages 65 or older 580742  33.4% 1159805 66.6% REF
Race [var:RACE]

White 2144597  39.8% 3237699  60.2% REF

Black 428428  38.2% 694018  61.8% 1.07
NativAemerlcan Indian or Alaskan 9549 35.4% 17436  64.6% 1.21 0,000
Nativislfg\;v;?;rl]ﬂc Islander, 125383  33.3% 250791  66.7% 1.32

Hispanic 264174  21.5% 967394  78.5% 2.43

Multiracial, and other races 37732 30.7% 85256  69.3% 1.50
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Marital Status [Var:MARITAL]
Married

Divorced/Widowed/Separated

Never married
A member of an unmarried
couple
Level of Education Completed
[Var.EDUCAG]
Did not gratuate High Schoo
Graduated High School
Attended College or
Technical School
Graduated from College or
Technical School
Employment Status
[VarEMPLOY1]
Employed for wages
Selfemployed
Out of work for 1 year or
more
Out of work for less than a
year
A homemaker
A student
Retired
Unable to work
Income Level [Var:INCOME2]
Less than $10,000
$10,000 to 14,999
$15,000 to 19,999
$20,000 to 24,999
$25,000 to 34,999
$35,000 to 49,999
$50,000 to 74,999
$75,000 or more
Don't know/Not sure

1796005

489915

588236

138846

163302
578983

1070641

1202426

1690130
274723

65979

45126

152740
129449
547648
107062

80552
62995
142148
136591
205406
401467
486475
1335935
74456

41.7%

31.4%

29.8%

32.5%

15.6%
25.0%

40.4%

52.9%

41.0%
38.8%

32.4%

26.7%

29.0%
25.0%
35.6%
21.7%

20.2%
20.2%
25.3%
19.7%
28.2%
36.2%
38.5%
48.8%
26.6%

2511849

1069269

1388168

288130

883949
1738158

1579530

1072287

2427424
433512

137859

123802

373520
387679
992386
386944

319026
248337
420623
555550
523954
707103
776576
1402236
205429

58.3%

68.6%

70.2%

67.5%

84.4%
75.0%

59.6%

47.1%

59.0%
61.2%

67.6%

73.3%

71.0%
75.0%
64.4%
78.3%

79.8%
79.8%
74.7%
80.3%
71.8%
63.8%
61.5%
51.2%
73.4%

REF
1.56
1.69

1.48

REF
0.55

0.27

0.16

0.40
0.44

0.58

0.76

0.68
0.83
0.50
REF

REF
1.00
0.75
1.03
0.64
0.44
0.40
0.27
0.70

0.000

0.000

0.000

0.000
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D.6lowa HlrorResults

Histogram
STATE FIPS CODE: lowa

1,000,000 Mean =10.21

Std. Dev. = 2.265
N=2122048

800,000

00,000

Frequency

400,000

200,000

-2.00 o 2.00 4.00 .00 8.00 10.00 12.00
hi_tot
Cases weighted by FINAL_WT

Higher Literacy  Lower Literacy = Odds

Demographic Characteristics N % N % ratio p-c2
Sex [Var:Sex]

Male 403941  38.8% 637374 61.2% 1.49

Female 524511  485% 556223  51.5% REF 0.000
Age [Var:Sex]

Ages 18 to 24 94746 34.1% 183415 65.9% 1.20

Ages 25 to 34 158554  49.5% 161979  50.5% 0.63

Ages 35 to 44 160314  47.7% 175638  52.3% 0.68 0.000

Ages 45 to 54 163694  47.4% 181546  52.6% 0.69

Ages 55 to 64 172348  459% 203358 54.1% 0.73

Ages 65 or older 178796  38.3% 287661 61.7% REF
Racevar:RACE]

White 845503  44.9% 1036218 55.1% REF

Black 21113 43.9% 27005 56.1% 1.04
NatiVA(;mencan Indian or Alaskan 6345 45.7% 7530 54.3% 0.97 oo
Hawg}isall?]n, Pacific Islander, Native 9273 26.4% — 22.6% b7

Hispanic 23023  26.2% 64688 73.8% 2.29

Multiracial, and other races 13422 38.5% 21454 61.5% 1.30

Marital Status [Var:MARITAL]



Married
Divorced/Widowed/Separated

Never married

A member of an unmarried
couple
Level of Education Completed
[Var:EDUCAG]

Did not gratuate High School

Graduated High School

Attended College or Technica
School

Graduated from College or
Technical School
Employment Status
[Var:EMPLOY1]

Employed for wages
Selfemployed
Out of work for 1 year or more
Out of work for less than a yea
A homemaker
A student
Retired
Unable to work
Income Level [Var:INCOMEZ2]
Less than $10,000
$10,000 to 14,999
$15,000 to 19,999
$20,000 to 24,999
$25,000 to 34,999
$35,000 to 49,999
$50,000 to 74,999
$75,000 or more
Don't know/Not sure

561032
162337
163560

37403

32881
221703

371038

301881

556615
80355
7825
14211
33682
47113
159196
25724

11574
19644
39314
44491
66794
112590
176474
356494
49150

47.2%
39.5%
37.7%

46.2%

19.2%
33.3%

48.2%

58.8%

48.8%
39.0%
27.8%
31.9%
40.0%
39.8%
39.2%
30.9%

19.3%
29.1%
33.9%
33.6%
36.9%
41.0%
47.2%
56.5%
30.1%

628057
248966
269730

43499

138705
444515

398166

211332

584340
125753
20297
30385
50519
71227
247352
57411

48497

47803

76597

88074

114135
161846
197736
274127
113915

52.8%
60.5%
62.3%

53.8%

80.8%
66.7%

51.8%

41.2%

51.2%
61.0%
72.2%
68.1%
60.0%
60.2%
60.8%
69.1%

80.7%
70.9%
66.1%
66.4%
63.1%
59.0%
52.8%
43.5%
69.9%

REF
1.37
1.47

1.04

REF
0.48

0.25

0.17

0.47
0.70
1.16
0.96
0.67
0.68
0.70
REF

REF
0.58
0.46
0.47
0.41
0.34
0.27
0.18
0.55

0.000

0.000

0.000

0.000
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D.7 Kansas HérResults

1,000,000

Histogram
STATE FIPS CODE: Kansas

Mean=1012
St Dey, = 2.338
M =1 968 545
500,000
-2
g £00,000
L+
3
o
L
w 400,000
200,000
0 -2.00 .00 2.00 4.00 5.00 5.00 10.00 12.00
hi_tot
Cases weighted by FINAL_WT
Higher Literacy Lower Literacy Odds p-
Demographic Characteristics )
grap N % N % ratio c2
Sex [Var:Sex]
Male 364686 37.9% 596898 62.1% 1.27 0.000
Female 440145 43.7% 566057 56.3%  REF '
Age [Var:Sex]
Ages 18 to 24 96413  34.0% 187492 66.0%  1.21
Ages 25t0 34 134068 40.9% 193503 59.1% 0.90
Ages 3510 44 155284 49.4% 159317 50.6%  0.64 0.000
Ages 45 to 54 125133 40.3% 185251 59.7% 0.92 '
Ages 55 to 64 140715 42.4% 191492 57.6%  0.85
Ages 65 or older 153218 38.3% 246658 61.7% REF
Racevar:RACE]
White 677991 43.5% 880434 56.5% REF
Black 41905 37.5% 69747 62.5% 1.28
American Indian or Alaskan
, erican Indian or Alaska 11422  42.1% 15698 57.9% 1.06
Native
Asian, Pacific Islander, Native 0.000
o ’ 7321  28.8% 18131 71.2% 1.91
Hawaiian
Hispanic 40324 23.4% 131842 76.6%  2.52
Multiracial, and other races 20029 37.3% 33597 62.7% = 1.29

Marital Status [Var:MARITAL]
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Married
Divorced/Widowed/Separated

Never married

A member of an unmarried
couple
Level of Education Completed
[Var:EDUCAG]

Did not gratuate High School

Graduated High School

Attended College or Technical
School

Graduated from College or
Technical School

Employment Status [Var:EMPLOY1]
Employed for wages
Selfemployed
Out of work for 1 year or more
Out of work for less than a year
A homemaker
A student
Retired
Unable to work

Income Level [Var:INCOME2]
Less than $10,000
$10,000 to 14,999
$15,000 to 19,999
$20,000 to 24,999
$25,000 to 34,999
$35,000 to 49,999
$50,000 to 74,999
$75,000 or more
Don't know/Not sure

476018
144163
150250

31833

42713
157117

300746

302888

466848
62846
11927
12880
47159
36529
139132
22787

13513
15451
33212
43133
69047
101489
133784
291719
57381

44.6%
36.9%
36.3%

37.6%

21.1%
30.6%

43.1%

54.9%

44.9%
37.4%
32.9%
32.2%
37.8%
38.5%
40.1%
23.1%

21.2%
26.2%
30.2%
27.7%
35.0%
41.8%
44.9%
55.2%
28.5%

591304
246480
263763

52727

159493
356431

396525

249048

574058
105185
24320
27117
77555
58281
207475
76065

50277
43590
76745
112797
128317
141054
164427
236618
143944

55.4%
63.1%
63.7%

62.4%

78.9%
69.4%

56.9%

45.1%

55.1%
62.6%
67.1%
67.8%
62.2%
61.5%
59.9%
76.9%

78.8%
73.8%
69.8%
72.3%
65.0%
58.2%
55.1%
44.8%
71.5%

REF
1.38
141

1.33

REF
0.61

0.35

0.22

0.37
0.50
0.61
0.63
0.49
0.48
0.45
REF

REF
0.76
0.62
0.70
0.50
0.37
0.33
0.22
0.67

0.000

0.000

0.000

0.000
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D.8LouisianaHlrotResults

Histogram

STATE FIPS CODE: Louisiana

1,250,000

1,000,000

750,000

Frequency

500,000

250,000

-2.00 00 200 4.00

hi_tot

Cases weighted by FINAL_WT

6.00

g.00

10.00

12.00

Mean =10.21
Std. Dev, = 2,307
M=3001715

: - Higher Literacy Lower Literacy  Odds
Demographic Characteristics N % N % ratio c2
Sex [Var:Sex]

Male 592362 41.1% 847919 58.9% 1.29

Female 739040 47.3% 822393  52.7% REF 0.000
Age [Var:Sex]

Ages 18 to 24 132760 36.5% 231339 63.5% 1.23

Ages 25 to 34 239475 47.7% 262613 52.3% 0.77

Ages 35 to 44 252778 51.4% 239093 48.6% 0.67 0.000

Ages 45 to 54 224820 43.6% 290596 56.4% 0.91

Ages 55 to 64 232967 44.2% 294120 55.8% 0.89

Ages 65 or older 248602 41.4% 352551 58.6% REF
Racevar:RACE]

White 817377 445% 1019171  55.5% REF

Black 409963 45.5% 490862 54.5% 0.96
Natif(;mencan Indian or Alaskan 19131 53.1% 16876 46.9% 0.71 0,000
Haw;?al\?]n’ Pacific Islander, Native 3275 17.7% 15219 82.3% 3.73

Hispanic 44652 39.8% 67611 60.2% 1.21

Multiracial, and other races 21113 47.0% 23813 53.0% 0.90

Marital Status [Var:MARITAL]
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Married
Divorced/Widowed/Separated

Never married
A member of an unmarried
couple
Level of Education Completed
[Var:EDUCAG]
Did not gratuate High School
Graduated High School
Attended College or Technica
School
Graduated from College or
Technical School
Employment Status
[VarEMPLOY1]
Employed for wages
Selfemployed
Out of work for 1 year or more
Out of work for less than a yea
A homemaker
A student
Retired
Unable to work
Income Level [Var:INCOMEZ2]
Less than $10,000
$10,000 to 14,999
$15,000 to 19,999
$20,000 to 24,999
$25,000 to 34,999
$35,000 to 49,999
$50,000 to 74,999
$75,000 or more
Don't know/Not sure

697381
269737
311391

47337

153753
376869

412008

388029

639887
136293
33804
56899
86425
57973
231553
83767

63782
54349
75483
116463
130166
167283
182046
371916
91343

49.6%
38.4%
39.7%

49.2%

30.3%
36.4%

49.4%

62.9%

48.2%
50.3%
34.6%
49.5%
42.5%
39.3%
45.4%
26.5%

30.3%
33.6%
29.4%
41.8%
48.6%
48.2%
50.4%
53.4%
36.5%

709186
433470
472120

48810

353343
659028

421349

229038

688479
134581
64013
58069
117070
89403
277957
232503

146898
107462
181177
161948
137836
179935
178855
324636
159009

50.4%
61.6%
60.3%

50.8%

69.7%
63.6%

50.6%

37.1%

51.8%
49.7%
65.4%
50.5%
57.5%
60.7%
54.6%
73.5%

69.7%
66.4%
70.6%
58.2%
51.4%
51.8%
49.6%
46.6%
63.5%

REF
1.58
1.49

1.01

REF
0.76

0.45

0.26

0.39
0.36
0.68
0.37
0.49
0.56
0.43
REF

REF
0.86
1.04
0.60
0.46
0.47
0.43
0.38
0.76

0.000

0.000

0.000

0.000
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D.9 Maryland HiorResults

Histogram
STATE FIPS CODE: Maryland

2,000,000 Mean =10.31

Std. Dev. = 2.147
N=d4213577

1,500,000

1,000,000

Frequency

500,000

-2.00 00 200 4.00 6.00 g.00

hi_tot

10.00

Cases weighted by FINAL_WT

12.00

. e Higher Literacy Lower Literacy Odds
Demographic Characteristics N % N % ratio c2
Sex [Var:Sex]

Male 834231 41.0% 1201842 59.0% 1.33

Female 1044694 48.0% 1133110 52.0% REF 0-000
Age [Var:Sex]

Ages 18 to 24 182448 35.7% 329277 64.3% 1.39

Ages 25 to 34 307165 41.8% 427319 58.2% 1.07

Ages 35 to 44 341366 49.2% 352432 50.8% 0.80 0.000

Ages 45 to 54 372203 49.7% 377447 50.3% 0.78

Ages 55 to 64 323504 45.3% 391246 54.7% 0.93

Ages 65 or older 352240 43.5% 457230 56.5% REF
Race [var:RACE]

White 1058587 46.5% 1216516 53.5% REF

Black 550808 47.5% 607729 52.5% 0.96

American Indian or Alaskan Native 19526 45.7% 23236 54.3% 1.04
Hawg}isall?]n, Pacific Islander, Native 100962 30.20% 156867 £0.8% 135 0.000

Hispanic 76735 22.4% 266402 77.6% 3.02

Multiracial, and other races 35762 45.9% 42223 54.1% 1.03

Marital Status [Var:MARITAL]
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Married

Divorced/Widowed/Separated

Never married

A member of an unmarried couple
Level of Education Completed
[Var.EDUCAG]

Did not gratuate High School

Graduated High School

Attended College or Technical
School

Graduated from College or Technic
School

Employment Status [Var:EMPLOY1]
Employed for wages
Selfemployed
Out of work for 1 year or more
Out of work for less than a year
A homemaker
A student
Retired
Unable to work

Income Level [Var:INCOMEZ2]
Less than $10,000
$10,000 to 14,999
$15,000 to 19,999
$20,000 to 24,999
$25,000 to 34,999
$35,000 to 49,999
$50,000 to 74,999
$75,000 or more
Don't know/Not sure

1019691
344414
451050

58233

86112
404183

553637

832817

1078763
118312
30589
49387
89633
92978
327635
71877

37475
45394
50030
67503
88045
173534
244102
899029
138463

49.8%
42.1%
39.3%
31.9%

19.7%
36.7%

46.7%

56.1%

48.2%
38.2%
37.6%
35.9%
43.1%
35.2%
45.5%
32.8%

31.7%
33.8%
22.9%
28.6%
34.6%
45.2%
43.3%
57.0%
32.3%

1028301
473148
696327
124449

349904
696870

631705

650523

1160946
191734
50671
88269
118486
171098
393010
147409

80685

89052
168221
168261
166297
210736
319992
679072
289793

50.2%
57.9%
60.7%
68.1%

80.3%
63.3%

53.3%

43.9%

51.8%
61.8%
62.4%
64.1%
56.9%
64.8%
54.5%
67.2%

68.3%
66.2%
77.1%
71.4%
65.4%
54.8%
56.7%
43.0%
67.7%

REF
1.36
1.53
2.12

REF
0.42

0.28

0.19

0.52
0.79
0.81
0.87
0.64
0.90
0.58
REF

REF
0.91
1.56
1.16
0.88
0.56
0.61
0.35
0.97

81

0.000

0.000

0.000

0.000



D.10 Minnesota HtResults

2,000,000

1,500,000

1,000,000

Frequency

500,000

-2.00 00 200

Histogram
STATE FIPS CODE: Minnesota

4.00 6.00

hi_tot

Cases weighted by FINAL_WT

Mean =10.38
Std. Dev, = 2197
M=383221

g.00

10.00

12.00

. - Higher Literacy = Lower Literacy Odds
Demographic Characteristics N % N %  ratio c2
Sex [Var:Sex]

Male 767158 40.9% 1109982 59.1% 1.60

Female 1026069  52.5% 929002 47.5% REF 0.000
Age [Var:Sex]

Ages 18 to 24 181499 40.0% 272482 60.0% 1.18

Ages 25 to 34 280398 452% 340214 54.8% 0.95

Ages 3510 44 314348 50.3% 310028 49.7% 0.78 0.000

Ages 45 to 54 332513 50.1% 331438 49.9% 0.78

Ages 55 to 64 338432 495% 344977 50.5% 0.80

Ages 65 or older 346036 44.0% 439845 56.0% REF
Race [var:RACE]

White 1552166  48.6% 1642623 51.4% REF

Black 81288 44.9% 99673 55.1% 1.16
Nativﬂ(;mencan Indian or Alaskan 12637 31.9% 97012 68.1%  2.02 oo
Hawg}isall?]n, Pacific Islander, Native 65308 40.0% 08104  60.0% 142

Hispanic 41455 26.1% 117623 73.9% 2.68

Multiracial, and other races 23063 48.8% 24176  51.2% 0.99

Marital Status [Var:MARITAL]
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Married
Divorced/Widowed/Separated

Never married

A member of an unmarried
couple
Level of Education Completed
[Var:EDUCAG]

Did not gratuate High School

Graduated High School

Attended College or Technical
School

Graduated from College or
Technical School

Employment Status [Var:EMPLOY1
Employed for wages
Selfemployed
Out of work for 1 year or more
Out of work for less than a year
A homemaker
A student
Retired
Unable to work

Income Level [Var:INCOME2]
Less than $10,000
$10,000 to 14,999
$15,000 to 19,999
$20,000 to 24,999
$25,000 to 34,999
$35,000 to 49,999
$50,000 to 74,999
$75,000 or more
Don't know/Not sure

1071341
288000
353384

73886

65009
368788

631987

725189

1049372
144497
19745
29804
69376
80665
340335
48675

28786
32933
59366
97138
128344
202009
284473
776722
89661

51.0%
42.5%
40.6%

45.9%

20.6%
36.3%

47.9%

61.7%

49.9%
44.4%
34.4%
35.0%
46.8%
45.2%
45.9%
30.8%

29.7%
31.5%
33.9%
36.7%
40.4%
42.3%
48.5%
59.4%
30.9%

1030190
388930
516740

86927

249912
646210

687520

449664

1054784
181148
37698
55313
78975
97788
401227
109364

68248

71492
115997
167839
189648
275781
302219
530711
200634

49.0%
57.5%
59.4%

54.1%

79.4%
63.7%

52.1%

38.3%

50.1%
55.6%
65.6%
65.0%
53.2%
54.8%
54.1%
69.2%

70.3%
68.5%
66.1%
63.3%
59.6%
57.7%
51.5%
40.6%
69.1%

REF
1.40
1.52

1.22

REF
0.46

0.28

0.16

0.45
0.56
0.85
0.83
0.51
0.54
0.52
REF

REF
0.92
0.82
0.73
0.62
0.58
0.45
0.29
0.94

0.000

0.000

0.000

0.000
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D.11 MississippHLrorResults

1,000,000

800,000

600,000

Frequency

400,000

200,000

-2.00 00 200

Histogram

STATE FIPS CODE: Mississippi

4.00 6.00 g.00

hi_tot

10.00

Cases weighted by FINAL_WT

12.00

Mean =10.33
Std. Dev. = 2.253
M =2 065690

Higher Literacy Lower Literacy Odds p-
Demographic Characteristics )
grap N % N % ratio c2
Sex [Var:Sex]
Male 431511 44.1% 546186 55.9% 1.25 0.000
Female 541663 49.8% 546330 50.2% REF
Age [Var:Sex]
Ages 18 to 24 126267 48.3% 135269 51.7% 0.76
Ages 25 to 34 186781 54.2% 158106 45.8% 0.60
Ages 35 to 44 169569 50.9% 163277 49.1% 0.68 0.000
Ages 45 to 54 151079 44.5% 188468 55.5% 0.88 )
Ages 55 to 64 160541  45.3% 193837 54.7% 0.85
Ages 65 or older 178937 41.4% 253559 58.6% REF
Racevar:RACE]
White 590493 48.2% 635191 51.8% REF
Black 328476  45.0% 401593 55.0% 1.14
_ American Indian or Alaskan 8837  56.2% 6875 43.8% 0.72
Native
Asian, Pacific Islander, Native 0.000
o ’ 7371 63.2% 4287 36.8% 0.54
Hawaiian
Hispanic 20968  42.6% 28208 57.4% 1.25
Multiracial, and other races 10368 55.8% 8216 44.2% 0.74
Marital Status [Var:MARITAL]
Married 501817 50.5% 491157 49.5% REF 0.000
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Divorced/Widowed/Separated

Never married

A member of an unmarried
couple
Level of Education Completed
[Var.EDUCAG]

Did not gratuate High School

Graduated High School

Attended College or Technical
School

Graduated from College or
Technical School

Employment Status [Var:EMPLOY:
Employed for wages
Selfemployed
Out of work for 1 year or more
Out of work for less than a year
A homemaker
A student
Retired
Unable to work

Income Level [Var:INCOMEZ2]
Less than $10,000
$10,000 to 14,999
$15,000 to 19,999
$20,000 to 24,999
$25,000 to 34,999
$35,000 to 49,999
$50,000 to 74,999
$75,000 or more
Don't know/Not sure

193306
256932

18177

104846
240799

374687

251301

509818
64589
20074
19747
50630
47087
177640
82006

35105
43654
82472
90087
99521
128848
126685
209076
104633

40.0%
47.1%

45.5%

28.2%
38.8%

54.3%

66.2%

53.3%
46.5%
35.5%
33.9%
52.5%
60.4%
43.9%
30.1%

25.1%
37.5%
40.1%
41.9%
45.1%
53.8%
56.0%
62.5%
40.4%

289938
288295

21815

266938
379147

315692

128493

447544
74205
36409
38450
45725
30838
226598
190532

104523
72654
123318
124815
121330
110814
99714
125686
154575

60.0%
52.9%

54.5%

71.8%
61.2%

45.7%

33.8%

46.7%
53.5%
64.5%
66.1%
47.5%
39.6%
56.1%
69.9%

74.9%
62.5%
59.9%
58.1%
54.9%
46.2%
44.0%
37.5%
59.6%

1.53
1.15

1.23

REF
0.62

0.33

0.20

0.38
0.49
0.78
0.84
0.39
0.28
0.55
REF

REF
0.56
0.50
0.47
0.41
0.29
0.26
0.20
0.50

0.000

0.000

0.000
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D.12 Nebraska HérResults

600,000

500,000

400,000

300,000

Frequency

200,000

100,000

-2.00 00 200 4.00

Histogram
STATE FIPS CODE: Nebraska

Mean=10.10
Std. Dev, =2.29
M=1337 814

6.00

hi_tot
Cases weighted by FINAL_WT

g.00

10.00

12.00

: - Higher Literacy Lower Literacy  Odds p-
Demographic Characteristics N % N % ratio 2
Sex [Var:Sex]

Male 229589 34.9% 428024  65.1% 1.569

Female 310839 45.7% 369362  54.3% REF 0.000
Age [Var:Sex]

Ages 18 to 24 54532 31.1% 120811  68.9% 1.184

Ages 25 to 34 96541 42.2% 132034  57.8% 731

Ages 35 to 44 97521  452% 118447  54.8% .649 0.000

Ages 45 to 54 98357 45.4% 118073  54.6% 642

Ages 55 to 64 98029 43.1% 129443  56.9% 706

Ages 65 or older 95447 34.8% 178578  65.2% REF
Racevar:RACE]

White 469770 42.3% 639706  57.7% REF

Black 23172  453% 27966  54.7% .886

American Indian or Alaskan Native 6817  50.2% 6752 49.8% 727

A:c,lan, Pacific Islander, Native fo64  279% 15424  72.1% 1899 0.000
Hawaiian

Hispanic 22705 20.6% 87712  79.4% 2.837

Multiracial, and other races 9325  46.6% 10694  53.4% 842

Marital Status [Var:MARITAL]

86



Married

Divorced/Widowed/Separated

Never married

A member of an unmarried couple
Level of Education Completed
[Var.EDUCAG]

Did not gratuate High School

Graduated High School

Attended College or Technical
School

Graduated from College or Technic
School

Employment Status [Var:EMPLOY1]
Employed for wages
Selfemployed
Out of work for 1 year or more
Out of work for less than a year
A homemaker
A student
Retired
Unable to work

Income Level [Var:INCOMEZ2]
Less than $10,000
$10,000 to 14,999
$15,000 to 19,999
$20,000 to 24,999
$25,000 to 34,999
$35,000 to 49,999
$50,000 to 74,999
$75,000 or more
Don't know/Not sure

338014
85302
97365
18899

21075
106795

201434

210440

307182
61153
3467
11584
30614
26078
81448
17812

14057
12355
19412
31442
41510
73370
88334
219281
18837

45.0%
34.4%
34.3%
35.7%

16.3%
29.1%

41.9%

58.4%

44.1%
39.8%
21.2%
37.8%
40.3%
33.7%
36.4%
29.0%

32.4%
25.3%
25.4%
28.6%
30.4%
39.1%
42.5%
56.1%
23.3%

412492
162643
186556

33998

108190
260037

278830

149838

388726
92425
12883
19051
45395
51376
142114
43602

29297
36416
56975
78657
95135
114398
119430
171775
62017

55.0%
65.6%
65.7%
64.3%

83.7%
70.9%

58.1%

41.6%

55.9%
60.2%
78.8%
62.2%
59.7%
66.3%
63.6%
71.0%

67.6%
74.7%
74.6%
71.4%
69.6%
60.9%
57.5%
43.9%
76.7%

REF
1.562
1.570
1.474

0.000

REF
A74

.270 0.000

139

517
.617
1.518
.672
.606
.805
713
REF

0.000

REF
1.414
1.408
1.200
1.100
.748
.649
376
1.580

0.000
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D.13 North Carolina HérResults

4,000,000

3,000,000

2,000,000

Frequency

1,000,000

Histogram
STATE FIPS CODE: North Carolina

-2.00 00 200

4.00 6.00

hi_tot

g.00

10.00

Cases weighted by FINAL_WT

12.00

Mean =10.34
Std. Dev, = 2,235
M = 6,485 461

. - Higher Literacy Lower Literacy Odds p-
Demographic Characteristics N % N % ratio o2
Sex [Var:Sex]

Male 1345728 44.1% 1705051 55.9%  1.28
Female 1730870 50.3% 1711914 49.7% REF 0.000
Age [Var:Sex]
Ages 18 to 24 328801 46.4% 380404 53.6%  0.82
Ages 25t0 34 453370 48.3% 485986 51.7%  0.76
Ages 3510 44 554464 52.7% 497708 47.3%  0.63 0.000
Ages 45 to 54 568123 48.1% 614038 51.9%  0.76
Ages 55 to 64 565197 49.4% 579131 50.6%  0.72
Ages 65 or older 607308 41.4% 860930 58.6% REF
Race [var:RACE]
White 2101743 48.9% 2198398 51.1% REF
Black 664324 48.4% 707962 51.6%  1.02
American Indian or Alaskan Nativ 29925  38.8% 47120 61.2%  1.51
A__S|an, Pacific Islander, Native 47740 36.2% 84285 63.8% 169 0.000
Hawaiian
Hispanic 149362 32.0% 317472 68.0%  2.03
Multiracial, and other races 50504 59.5% 34340 40.5%  0.65
Marital Status [Var:MARITAL]
Married 1754069 52.1% 1613220 47.9% REF 0.000
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Divorced/Widowed/Separated

Never married

A member of an unmarried couple
Level of EducatiotCompleted
[Var:EDUCAG]

Did not gratuate High School

Graduated High School

Attended College or Technical
School

Graduated from College or
Technical School

Employment Status [Var:EMPLOY1]
Employed for wages
Selfemployed
Out of work for 1 year or more
Out of work for less than a year
A homemaker
A student
Retired
Unable to work

Income Level [Var:INCOME2]
Less than $10,000
$10,000 to 14,999
$15,000 to 19,999
$20,000 to 24,999
$25,000 to 34,999
$35,000 to 49,999
$50,000 to 74,999
$75,000 or more
Don't know/Not sure

598484
636389
75046

213606
696999

1134349

1022925

1596133
267468
48826
71432
140805
178807
600552
155050

72521
83244
201748
178349
251510
330331
513558
927922
230457

40.5%
45.0%
35.7%

21.2%
39.5%

52.6%

66.3%

54.0%
50.9%
37.6%
47.6%
46.6%
47.1%
42.6%
25.3%

25.3%
28.5%
35.8%
35.6%
41.5%
45.4%
58.9%
63.8%
37.2%

879893
776894
134940

795569
1069399

1020223

520710

1361872
257863
81106
78741
161283
200633
810718
457167

214216
208971
362115
322416
354889
397923
358591
526937
389747

59.5%
55.0%
64.3%

78.8%
60.5%

47.4%

33.7%

46.0%
49.1%
62.4%
52.4%
53.4%
52.9%
57.4%
74.7%

74.7%
71.5%
64.2%
64.4%
58.5%
54.6%
41.1%
36.2%
62.8%

1.60
1.33
1.96

REF
0.41

0.24

0.14

0.29
0.33
0.56
0.37
0.39
0.38
0.46
REF

REF
0.85
0.61
0.61
0.48
0.41
0.24
0.19
0.57

0.000

0.000

0.000
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D.14 Oklahoma H&rResults

Histogram
STATE FIPS CODE: Oklahoma

Mean =10.07
Std. Dev. = 2.583
1,250,000 M=2758 289

1,000,000

750,000

Frequency

500,000

250,000

-2.00 0o 2.00 4.00 6.00 5.00 10.00 12.00
hi_tot

Cases weighted by FINAL_WT

. - Higher Literacy Lower Literacy Odds p-
Demographic Characteristics N % N % ratio o2
Sex [Var:Sex]

Male 589105 43.8% 757182 56.2% 1.20

Female 682544 48.3% 729438 51.7% REF 0.000
Age [Var:Sex]

Ages 18 to 24 143674 39.7% 218398 60.3% 1.19

Ages 25 to 34 234716 47.9% 255171 52.1% 0.85

Ages 35to 44 226254 49.8% 227925 50.2% 0.79 0.000

Ages 45 to 54 207817 46.2% 241795 53.8% 0.91

Ages 55 to 64 214905 48.1% 232053 51.9% 0.85

Ages 65 or older 244283 44.0% 311279 56.0% REF
Race [var:RACE]

White 923601 48.3% 988448 51.7% REF

Black 110189 56.8% 83678 43.2% 0.71

American Indian or Alaskan Native = 96492 47.0% 108987 53.0% 1.06
Hawgis;(;n, Pacific Islander, Native 21501 38.0% 35096 62.0% 150 0.000

Hispanic 55302 23.5% 179911 76.5% 3.04

Multiracial, and other races 56026 42.6% 75585 57.4% 1.26
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Marital Status [Var:MARITAL]

Married

Divorced/Widowed/Separated

Never married

A member of an unmarried couple
Level of Education Completed
[Var:EDUCAG]

Did not gratuate High School

Graduated High School

Attended College or Technical
School

Graduated from College or Technic
School

Employment Status [Var:EMPLOY1]
Employed for wages
Selfemployed
Out of work for 1 year or more
Out of work for less than a year
A homemaker
A student
Retired
Unable to work

Income Level [Var:INCOMEZ2]
Less than $10,000
$10,000 to 14,999
$15,000 to 19,999
$20,000 to 24,999
$25,000 to 34,999
$35,000 to 49,999
$50,000 to 74,999
$75,000 or more
Don't know/Not sure

739294

259513

237027
32337

84157
353466

464185

368845

700052
106914
27159
29067
86571
48871
201479
64999

44272
23844
71659
74864
122270
164031
213525
339663
74012

51.2%
40.9%
40.9%
35.6%

21.6%
41.7%

51.7%

59.9%

53.4%
44.4%
38.4%
34.0%
45.4%
42.9%
43.0%
25.9%

30.4%
26.4%
31.5%
36.7%
40.0%
49.3%
57.7%
57.2%
28.7%

704753

374991

342499
58572

306105
493828

433646

246953

612059
134020
43512
56361
104264
65170
266931
185826

101242
66396
155981
129042
183534
168484
156782
254387
184072

48.8%
59.1%
59.1%
64.4%

78.4%
58.3%

48.3%

40.1%

46.6%
55.6%
61.6%
66.0%
54.6%
57.1%
57.0%
74.1%

69.6%
73.6%
68.5%
63.3%
60.0%
50.7%
42.3%
42.8%
71.3%

REF
1.52
1.52
1.90

REF
0.38

0.26

0.18

0.31
0.44
0.56
0.68
0.42
0.47
0.46
REF

REF
1.22
0.95
0.75
0.66
0.45
0.32
0.33
1.09

0.000

0.000

0.000

0.000

91



D.15 Pennsylvania IHzResults

4,000,000

3,000,000

2,000,000

Frequency

1,000,000

-2.00 00 200 4.00

Histogram
STATE FIPS CODE: Pennsylvania

6.00

hi_tot

Cases weighted by FINAL_WT

g.00

10.00 12.00

Mean =10.07
Std. Dev, = 2,396
M = 8570653

. - Higher Literacy Lower Literacy Odds p-
Demographic Characteristics N % N % atio c2
Sex [Var:Sex]

Male 1484412 36.2% 2613179 63.8% 1.48
Female 2044948 45.7% 2428115 54.3% REF 0.000
Age [Var:Sex]
Ages 18 to 24 350480 36.1% 621714 63.9% 1.08
Ages 25 to 34 525232  42.6% 707626 57.4% 0.82
Ages 3510 44 579706 44.7% 716299 55.3% 0.75 0.000
Ages 45 to 54 618575 43.0% 820866 57.0% 0.81
Ages 55 to 64 690734 42.9% 917570 57.1% 0.81
Ages 65 or older 764633 37.8% 1257219 62.2% REF
Race [var:RACE]
White 2869884 41.9% 3983096 58.1% REF
Black 343833 40.3% 509421 59.7% 1.07
American Indian or Alaskan Native 18917  38.7% 29924 61.3% 1.14
A__S|an, Pacific Islander, Native 61228 35.4% 111929 64.6% 132 0.000
Hawaiian
Hispanic 137975 32.4% 287529 67.6% 1.50
Multiracial, and other races 51102 48.6% 53942 51.4% 0.76
Marital Status [Var:MARITAL]
Married 1968362 44.3% 2473624 55.7% REF 0.000
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Divorced/Widowed/Separated
Never married

A member of an unmarried couple
Level of EducatiotCompleted
[Var:EDUCAG]

Did not gratuate High School

Graduated High School

Attended College or Technical
School

Graduated from College or Technic
School

Employment Status [Var:EMPLOY1]
Employed for wages
Selfemployed
Out of work for 1 year or more
Out of work for less than a year
A homemaker
A student
Retired
Unable to work

Income Level [Var:INCOME2]
Less than $10,000
$10,000 to 14,999
$15,000 to 19,999
$20,000 to 24,999
$25,000 to 34,999
$35,000 to 49,999
$50,000 to 74,999
$75,000 or more
Don't know/Not sure

638364
783250
131684

209621
1036791

1019285

1255833

1877681
308209
55194
99500
216055
150442
642055
169740

89992
87344
168807
213394
293664
423514
521574
1407706
99444

38.0%
37.8%
38.3%

20.7%
33.1%

45.4%

58.1%

45.8%
43.1%
28.1%
43.1%
40.0%
36.8%
37.2%
27.4%

27.3%
25.9%
29.0%
32.0%
39.6%
37.2%
41.5%
56.5%
21.4%

1042459
1287108
212312

801703
2094184

1224300

906388

2221667
407108
141094
131150
324151
257936
1082876
450557

239126
249981
413346
452781
447176
713888
734683
1083169
364988

62.0%
62.2%
61.7%

79.3%
66.9%

54.6%

41.9%

54.2%
56.9%
71.9%
56.9%
60.0%
63.2%
62.8%
72.6%

12.7%
74.1%
71.0%
68.0%
60.4%
62.8%
58.5%
43.5%
78.6%

1.30
1.31
1.28

REF
0.53

0.31

0.19

0.45
0.50
0.96
0.50
0.57
0.65
0.64
REF

REF
1.08
0.92
0.80
0.57
0.63
0.53
0.29
1.38

0.000

0.000

0.000
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D.16 Viginia HkorResults

2,500,000

2,000,000

1,500,000

Frequency

1,000,000

500,000

-2.00 00 200

Histogram
STATE FIPS CODE: Virginia

Mean =10.34
Std. Dev, = 2,066
M =5432 451

4.00 .00 8.00 10.00 12.00
hi_tot
Cases weighted by FINAL_WT

Higher Literacy Lower Literacy  Odds

Demographic Characteristics N % N % atio P c2
Sex [Var:Sex]
Male 1058861 40.2% 1571962  59.8% 1.28
Female 1298704  46.4% 1502924  53.6% REF 0.000
Age [Var:Sex]
Ages 18 to 24 216295 33.6% 428014 66.4% 1.56
Ages 25 to 34 322959 38.5% 515689  61.5% 1.26
Ages 3510 44 399545 46.4% 462159  53.6% 0.91 0.000
Ages 45 to 54 467444 47.5% 516090  52.5% 0.87
Ages 55 to 64 453087 46.5% 521471 53.5% 0.91
Ages 65 or older 498236 44.1% 631464  55.9% REF
Race [var:RACE]
White 1651367 47.1% 1858239  52.9% REF
Black 409770 41.8% 571362  58.2% 1.24
American Indian or Alaskan Native 3750 28.3% 9499 71.7% 2.25
A__S|an, Pacific Islander, Native 116309 37 8% 191631 62.2% 146 0.000
Hawaiian
Hispanic 105081 23.9% 334791  76.1% 2.83
Multiracial, and other races 37049 42.4% 50340 57.6% 1.21
Marital Status [Var:MARITAL]
Married 1411309 49.6% 1433839  50.4% REF 0.000
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Divorced/Widowed/Separated
Never married

A member of an unmarried couple
Level of EducatiotCompleted
[Var:EDUCAG]

Did not gratuate High School

Graduated High School

Attended College or Technical
School

Graduated from College or Technic
School

Employment Status [Var:EMPLOY1]
Employed for wages
Selfemployed
Out of work for 1 year or more
Out of work for less than a year
A homemaker
A student
Retired
Unable to work

Income Level [Var:INCOME2]
Less than $10,000
$10,000 to 14,999
$15,000 to 19,999
$20,000 to 24,999
$25,000 to 34,999
$35,000 to 49,999
$50,000 to 74,999
$75,000 or more
Don't know/Not sure

414529
454584
59719

123091
489860

768615

969718

1332377
186505
25288
29306
111374
102633
460975
89455

31566
44938
72012
121884
161756
259228
328481
1039614
132494

38.3%
36.5%
27.4%

18.3%
34.9%

46.6%

57.6%

47.8%
44.3%
30.4%
29.9%
38.6%
32.3%
44.8%
25.4%

19.8%
25.3%
22.0%
28.2%
38.2%
43.3%
48.6%
57.1%
30.7%

667297
792313
157960

550843
913062

882321

713830

1453192
234415
57845
68567
177333
214849
568787
262671

128048
132459
254882
310729
261370
339900
348095
780120
299213

61.7%
63.5%
72.6%

81.7%
65.1%

53.4%

42.4%

52.2%
55.7%
69.6%
70.1%
61.4%
67.7%
55.2%
74.6%

80.2%
74.7%
78.0%
71.8%
61.8%
56.7%
51.4%
42.9%
69.3%

1.58
1.72
2.60

REF
0.42

0.26

0.16

0.37
0.43
0.78
0.80
0.54
0.71
0.42
REF

REF
0.73
0.87
0.63
0.40
0.32
0.26
0.18
0.56

0.000

0.000

0.000
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D.17Puerto RicHlrotResults

1,200,000

1,000,000

800,000

600,000

Frequency

400,000

200,000

Histogram
STATE FIPS CODE: Puerto Rico

Mean =9.75
Std. Dev, =2.512
M =2757 361

-2.00

2.00 4.00 .00 8.00 10.00 12.00
hi_tot
Cases weighted by FINAL_WT

Higher Literacy  Lower Literacy Odds

Demographic Characteristics ) p-c2
N % N % ratio
Sex [Var:Sex]
Male 499784 38.5% 796925 61.5%  1.036
Female 575398 39.4% 885255 60.6% REF 0.000
Age [Var:Sex]
Ages 18 to 24 139596 38.2% 226280 61.8%  .656
Ages 25 to 34 201961 44.2% 255232 55.8%  .512
Ages 35 to 44 208727 45.8% 247068 54.2%  .479 0.000
Ages 45 to 54 200499 425% 270905 57.5%  .547
Ages 55 to 64 158728 36.7% 273397 63.3%  .697
Ages 65 or older 165671 28.8% 409298 71.2% REF
Race [var:RACE]
White 4476  41.8% 6230 58.2% REF
Black 496  9.8% 4573 90.2% n/a
American Indian or Alaskan Nativ 0o 0% 0 0%  nla
Hawgis;n, Pacific Islander, Native 0 0% 42 100.0% Va 0.000
Hispanic 1064373 39.0% 1668154 61.0%  nla
Multiracial, and other races 4803 70.0% 2059 30.0% nl/a
Marital Status [Var:MARITAL]
Married 412700 39.3% 637299 60.7% REF  0.000
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Divorced/Widowed/Separated
Never married

A member of an unmarried couple
Level of Education Completed
[Var:EDUCAG]

Did not gratuate High School

Graduated High School

Attended College or Technical
School

Graduated from College or
Technical School

EmploymentStatus [Var:EMPLOY1]
Employed for wages
Selfemployed
Out of work for 1 year or more
Out of work for less than a year
A homemaker
A student
Retired
Unable to work

Income Level]Var:INCOME2]

Less than $10,000
$10,000 to 14,999
$15,000 to 19,999
$20,000 to 24,999
$25,000 to 34,999
$35,000 to 49,999
$50,000 to 74,999
$75,000 or more
Don't know/Not sure

233052
287250
138987

163323
258955

316310

336578

368733
116731
95065
26353
161558
75200
174759
51719

206666
142228
151631
124502
103764
68658
41813
38664
138620

35.8%
39.4%
44.4%

22.9%
34.9%

44.8%

57.4%

48.0%
42.8%
43.3%
34.2%
30.6%
41.2%
35.9%
24.4%

29.9%
37.5%
39.2%
42.7%
52.4%
55.4%
57.4%
71.3%
32.6%

418636
441264
174121

549821
482777

389224

249380

398733
155776
124279

50689
365622
107146
312249
160193

484565
237494
235358
167344
94301
55293
31031
15579
287177

64.2%
60.6%
55.6%

77.1%
65.1%

55.2%

42.6%

52.0%
57.2%
56.7%
65.8%
69.4%
58.8%
64.1%
75.6%

70.1%
62.5%
60.8%
57.3%
47.6%
44.6%
42.6%
28.7%
67.4%

1.163
.995
.811

REF
.554

.366

.220

.349
431
422
.621
731
460
577
REF

REF
712
.662
573
.388
.343
317
172
.884

0.000

0.000

0.000
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Appendix E
Glossary of Dependent Variable Names

SeXSEX]
Indicate sex of respondent

Age[AGE]
Reported age in years

Raceg_RACE]
Computed raceethnicity grouping

Level of Education CompletgeEDUCAG]
Computed level oéducation completed categories

Employment StatuEEMPLOY1]
I NB @2dz OdzNNBy(f & XK

Income LevdINCOMEZ2]
Lad @2dzNJ [ yydza f K2dzZaSK2fR AyO02YS TNRY Fff &2dz2NDS

LanguagdQSTLANG]
Questionnaire language identifier (English, Spanish, other)

General Health StatJGENHLTH]
22dzA R @2dz aleé GKFG Ay 3ISYSNIf @2dzNJ KSIFfGK AaxkK

Have any health care coverafj¢L THPLN1]
Do you have any kind of health care coverage, including health insurance, prepaid plans such as HMOs,
or government plans such as Medicare, or Indian Hie@éirvice?

Multiple Health Care Professionfi®ERSDOC2]
Do you have one person you think of as your personal doctor or health care provider?

Smoke Cigarettes NOlwASTSMK?2]
How long has it been since you last smoked a cigarette, even one or two puffs?
Within the past month (less than 1 month ago)

Currently Use Chewing Tobacco, Snuff or s ENOW3]

Do you currently use chewing tobacco, snuff, or snus every day, some days, or not at all? (Snus (Swedish
for snuff) is a moist smokeless tobacco, ususdlgl in small pouches that are placed under the lip

against the gum.)[Snus (rhymes with "goose’)]

Every day + Some days
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Exercise in Past 30 Dy OTINDA]
Adults who reported doing physical activity or exercise during the past 30 days other than théarre
job

Adult Flu Shot/Spray Past 12 MonfReUSHOT6]
Frequency of Seat Belts Use When Driving or Riding in[SEAFBELT]

Number of Days Physical Health Not GpridY SHLTH]
Now thinking about your physical health, which includes physical illmessaury, for how many days
during the past 30 days was your physical health not good?

Number of Days Mental Health Not GGMENTHLTH]
Now thinking about your mental health, which includes stress, depression, and problems with emotions,
for how many dag during the past 30 days was your mental health not good?

Poor Physical or Mental HeafiROORHLTH]
During the past 30 days, for about how many days did poor physical or mental health keep you from
doing your usual activities, such as selfe, work, orecreation?

Doctor Visits Past 12 MontfBRVISITS]
How many times have you been to a doctor, nurse, or other health professional in the past 12 months?

Rate of Alcoholic Beverage ConsumpfiinCDAYS]

During the past 30 days, how many days per wegbkeomonth did you have at least one drink of any
alcoholic beverage such as beer, wine, a malt beverage or liquor?

Created composite to equilibrate weight days/week with days in past 30 days

Most Drinks on Single Occas[iMAXDRNKS]
During the past 30 day what is the largest number of drinks you had on any occasion?

Chronic Disease BurdfbHCCOPD1 + CHCOCNCR + CHCSCNCR + ASTHMA3 + CYDSTRK3 + CYDCRHD4
CVDINFR4 + HAVARTH3 +ADDEPEV2 + CHCKIDNY + DIABETES3]

(Ever told) you had a heart attack, also cabhemyocardial infarction?

(Ever told) you had angina or coronary heart disease?

(Ever told) you had a stroke?

(Ever told) you had asthma?

(Ever told) you had skin cancer?

(Ever told) you had any other types of cancer?

(Ever told) you have Chronic ObstruetiPulmonary Disease or COPD, emphysema or chronic

bronchitis?
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(Ever told) you have some form of arthritis, rheumatoid arthritis, gout, lupus, or fibromyalgia? (Arthritis
diagnoses include: rheumatism, polymyalgia rheumatica; osteoarthritis (not osteppr@ndonitis,

bursitis, bunion, tennis elbow; carpal tunnel syndrome, tarsal tunnel syndrome; joint infection, etc.)
(Ever told) you that you have a depressive disorder, including depression, major depression, dysthymia,
or minor depression?

(Ever toldyou have kidney disease? Do NOT include kidney stones, bladder infection or
incontinence.(Incontinence is not being able to control urine flow.)

(Ever told) you have diabetes?
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