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Abstract
Objectives—To confirm the association of health literacy scores as measured by Health Literacy
Assessment Using Talking Touchscreen Technology (Health LiTT) with cognitive ability and
education. To determine whether this association differs by cognitive task.

Methods—Cognitive impairment was measured using the Mini-Cog, which combines a delayed
word recall task (WRT) and a clock drawing task (CDT) to yield an overall classification of
normal versus cognitively impaired. Participants were recruited from primary care clinics that
provide care to underserved patients.

Results—Participants (n = 574) were predominantly non-Hispanic black (67%) with a mean age
of 46 years, 50% did not have health insurance, 56% had a high school education or less and 21%
screened positive for cognitive impairment. Overall cognitive ability and education were
significantly associated with health literacy after adjusting for other variables, including race/
ethnicity and physical health. We observed a stronger association between the CDT and health
literacy than between the WRT and health literacy.

Conclusion—By confirming hypothesized associations, this study provides additional support of
the validity of Health LiTT.

Practice implications—Health LiTT is a reliable and valid tool that researchers and clinicians
can use to identify individuals who might have difficulty understanding health information.
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1. Introduction
Health Literacy Assessment Using Talking Touchscreen Technology (Health LiTT) is a new
computer-based tool that can be used in clinical practice and research to assess patients’
health literacy [1, 2]. For the purpose of this measurement tool, we define health literacy as
the capacity to read and comprehend health-related print material, identify and interpret
information presented in graphical format (charts, graphs and tables), and perform arithmetic
operations in order to make appropriate health and care decisions [3]. Health LiTT was
created to measure a breadth of literacy levels and can be administered as a short form test
or using computer adaptive testing (CAT). CAT uses computer algorithms to select the best
test items based on responses to previous items. This approach minimizes the assessment
length, while maximizing the precision of the measurement of health literacy. As a new tool,
it is important to know how Health LiTT is related to other commonly used measures in the
health care setting: 1) cognitive ability, and 2) years of education.

Health LiTT has been shown to be acceptable to a wide variety of patients, including those
who are computer naïve and older [2], and initial evidence supports the validity of this new
tool [1, 4]. Validation of a new measurement tool requires building a weight of evidence
demonstrating that the instrument is measuring the construct of interest and that the scores
behave as hypothesized [5]. Two variables consistently shown to be independently
associated with better health literacy in numerous previous studies are normal cognitive
ability and higher educational attainment [6–13]. The relationship between health literacy,
cognitive ability, and education is complex and the causal direction of the associations is
difficult to tease apart [8]. However, demonstrating independent associations of cognitive
ability and education with health literacy as measured by Health LiTT would further support
the validity of this new measure.

The overall objective of this study was to determine whether the established associations
between health literacy, education, and cognitive ability are confirmed when health literacy
is measured by the new Health LiTT. The strength of association between health literacy and
cognitive ability may vary by how these constructs are measured [13]. Thus, a secondary
objective was to assess whether the association between health literacy and cognitive ability
differed by type of cognitive task.

2. Methods
2.1. Participants

Data for this unplanned secondary analysis were from a sample of primary care patients who
participated in a study to develop and calibrate Health LiTT [1, 2]. Participants in the parent
study were recruited from two urban and two suburban primary care clinics that provide care
to underserved patients, many of whom do not have health insurance. Two recruitment
methods were used at both clinics: flyers posted near the reception desk and direct invitation
by a research assistant in the waiting area. Eligibility criteria for the parent study included
age 21 years or older, English-speaking, and sufficient hearing, vision, cognitive function,
and manual dexterity to interact with the touchscreen laptop as judged by the research
assistant during the enrollment process [1, 2]. Informed consent was obtained from all
participants in accordance with institutional review board requirements. Participants
received $20 for completing the assessment.
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2.2. Measures
Health LiTT assesses three types of health literacy skills: prose, document, and quantitative.
Prose literacy focuses on the understanding and use of information from texts; document
literacy requires the ability to locate and use information from forms, tables, graphs, etc.;
and quantitative literacy requires the ability to apply arithmetic operations using numbers
embedded in printed materials. With Health LiTT, one question at a time is displayed on the
touchscreen. All document and quantitative items are accompanied by an audio recording of
the question to mitigate the influence of reading comprehension on measuring those skills
(see example document item below). All participants answered Health LiTT items on a
touchscreen laptop computer. To reduce respondent burden, we separated the item bank into
six overlapping subsets of 30 Health LiTT items. The six subsets were administered
sequentially (i.e., in order of patient enrollment) to obtain equal numbers of completions for
each subset. See Yost et al. and Hahn et al. for more detail on the parent study [1, 2].

The respondent may touch a sound icon on the screen to hear the audio as many times as
needed. An answer is selected by touching one of the response buttons. Once selected, the
button changes in color providing visual confirmation of the chosen response. The
respondent then advances to a new screen for the next question. Health LiTT is based on a
calibrated item bank of 82 items, and health literacy is scored on a T-score scale that has a
mean of 50 and standard deviation of 10 in the calibration sample [1]. Higher scores indicate
higher levels of health literacy.

The primary objective of the parent study was to assess the psychometric properties of the
Health LiTT item bank [14]. Cognitive ability was included as a potential covariate for
secondary analyses. As it was not a critical variable for the parent study, we investigated
very brief tools for measuring cognitive impairment. We selected the Mini-Cog screening
tool consisting of a delayed three-item word recall task (WRT) measuring short-term
memory and a clock drawing task (CDT) measuring visuospatial skills. Sensitivity and
specificity for the Mini-Cog to identify dementia are 75% and 89%, respectively in the
general population [15] and 99% and 93%, respectively among elderly [16]. Since the Mini-
Cog is a screening tool, participants in our study should not be deemed “cognitively
impaired” without additional testing [17]. Rather, they should be considered as having
“screened positive” for cognitive impairment.

The WRT score can range from 0 = no words recalled correctly to 3 = all words (apple,
table, penny) recalled correctly; therefore, a low WRT score indicates cognitive impairment.
The clock drawings were scored by two independent, experienced psychometrists using the
four-point Consortium to Establish a Registry for Alzheimer’s Disease (CERAD) scoring
where 0 is normal and 1–3 represent increasing levels of cognitive impairment [18, 19];
thus, a high CDT score indicates cognitive impairment. Clock drawings for 30 participants
were scored by both psychometrists and discussed for purposes of calibrating their scoring;
these drawings were excluded from the inter-rater reliability analyses. If inter-rater
reliability for the remaining CDT drawings was high, defined as a weighted kappa >0.74
[20], then the CDT score of the more senior psychometrist was used in determining the
overall Mini-Cog score for a patient. If the inter-rater reliability was not high, the average of
the CDT scores from the two psychometrists was used. The WRT and CDT scores were
combined using the algorithm described by Borson et al. [16] to yield an overall Mini-Cog
classification of 0=normal versus 1=cognitively impaired. Specifically, if a person recalls all
three words correctly, s/he is classified as having normal cognitive function (i.e., negative
screen). If all three words are missed, the person is classified as cognitively impaired (i.e.,
positive screen). The clock drawing is only considered in the Mini-Cog scoring algorithm if
a person recalls one or two words, in which case a normal clock drawing (score=0) leads to
a classification of normal cognitive function (i.e., negative screen) and an impaired clock
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drawing (score=1, 2 or 3) leads to a classification of cognitively impaired (i.e., positive
screen).

Standard sociodemographic and clinical variables were obtained via interviewer-
administered questionnaires. Education was measured as the highest grade level completed
and then categorized for purposes of analysis. Health status was measured with the global
mental health and global physical health scales from the Patient-Reported Outcomes
Measurement Information System (PROMIS) [21]. These two global scales are scored on a
T-score scale, with a mean of 50 and a standard deviation of 10 in the general population.
Higher global scores indicate better health.

2.3. Statistical analyses
We described the cognitive ability of the sample and we assessed whether cognitive ability
was associated with recruitment site, age, gender, race/ethnicity, education, household
income, health status and health literacy using chi-square tests and t-tests, as appropriate.
We evaluated the association between education, cognitive ability and health literacy
adjusted for other sociodemographic and health-related variables using multivariable linear
regression. We first assessed each variable in a simple linear regression to obtain unadjusted
estimates of their association with health literacy, the dependent variable. We then
conducted a stepwise multivariable regression analysis of health literacy scores to determine
the unique amount of variance in health literacy that is explained by education and cognitive
ability. Recruitment site, age, gender, race/ethnicity, income and health status were entered
in Step 1; education was entered in Step 2; and cognitive impairment was entered in Step 3.
In a sensitivity analysis, we replaced the overall Mini-Cog classification (normal versus
screen positive for cognitive impairment) with its separate components (i.e., the WRT and
CDT scores) to determine whether the model interpretations would remain unchanged.

3. Results
3.1. Participants

All patients who were approached appeared to have sufficient cognitive function to provide
informed consent and sufficient ability to interact with the touchscreen computer [2]. No
patients were excluded based on an inability to provide consent or interact with the
computer. Enrollment rates were very high at both the suburban (90.3%) and urban (90.0%)
sites. For those who chose not to participate, the primary reason given was not enough time
to complete the assessment. Overall Mini-cog classification and complete Health LiTT data
were available for 574 of the 610 participants in the parent Health LiTT calibration study.
Sample characteristics presented in Table 1 demonstrate that the participants comprise a
vulnerable population based on the high proportion that are minority (84%), have household
income less than $10,000 (42%), and are uninsured (50%).

3.2. Cognitive impairment
Agreement between the two psychometrists who scored the CDT was very good (weighted
kappa 0.755); therefore, we used the CDT scores from the senior psychometrist in the Mini-
Cog algorithm. Most participants (n = 387, 67.4%) were able to correctly recall all three
words in the WRT; in contrast, clock drawings were normal for only 233 (40.6%)
participants. These results suggest that the CDT was a more difficult task for the participants
than the WRT. The clock drawing was considered in the Mini-Cog scoring for the 180
participants who correctly recalled only one or two words as shown in Figure 2. Of these,
111 had abnormal clock drawings and were classified as cognitively impaired and 69 had
normal drawings and were classified as having normal cognitive function. Overall, 118
(20.6%) patients were classified as having screened positive for cognitive impairment.
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Participants who screened positive for cognitive impairment were significantly (p < 0.05)
more likely to be older, recruited from suburban clinics, have worse mental health, and
lower health literacy (Tables 2a and 2b). Physical health, race/ethnicity, and household
income approached a statistically significant association (p < 0.10) with cognitive
impairment.

3.3. Health literacy
The variables that explained the most variance in Health LiTT scores in the simple linear
regression analyses (Table 3) were race/ethnicity (r2 = 13.1%), education (r2 = 11.9%) and
CDT (r2 = 5.7%). The results for the simple (Table 3) and multivariable (Table 4) regression
analyses were fairly consistent; that is, variables that were significantly associated with
health literacy in the simple regression remained significant when adjusted for other
variables in the multivariable regression with the exception of household income. The model
adjusted R2 increased from 14.8% in Step 1 to 24.0% in Step 2 with the addition of
education. Overall cognitive impairment, added in Step 3, increased the adjusted R2 only
slightly to 25.6% and was significantly associated with health literacy independent of
education. Health LiTT T-scores for patients who screened positive for cognitive
impairment were 3.3 points lower (p < 0.001) than scores for people with normal cognitive
function (Table 4, Step 3). Education was also significantly associated with health literacy
independent of cognitive impairment; patients with some college and those with a college
degree or higher scored an average of 4.3 and 9.8 points higher on Health LiTT,
respectively, than patients with less than a high school education (Table 4, Step 3). Urban
recruitment site and good physical health were significantly associated with higher health
literacy scores. Minority participants had health literacy scores that were significantly lower
than those for white participants.

3.4. Sensitivity analysis
The CDT accounted for more variance in health literacy (r2 = 5.7%) in the simple regression
analysis than either the WRT (r2 = 2.3%) or overall cognitive impairment (r2 = 3.2%) (Table
3). While the CDT and WRT were both highly statistically significant in the simple linear
regression, only the CDT remained significant in the multivariable model. Compared to the
model in Step 2, which had an adjusted R2 of 24.0%, adding overall cognitive impairment in
Step 3 only improved the adjusted R2 by 1.6%. In contrast, adding the separate WRT and
CDT components of the Mini-Cog screener in Step 3b increased the adjusted R2 by 3.7%
compared to the model in Step 2 (Table 4). Thus, slightly more variance in health literacy is
explained when cognitive impairment is measured by the two component scores rather than
the overall dichotomous classification. We also computed the standardized regression
coefficients and squared semi-partial correlations for CDT and WRT in the Step 3b model.
The standardized regression coefficients (and squared semi-partial correlation) were −0.19
(0.035) for CDT and 0.07 (0.005) for WRT further indicating that the CDT was more
strongly associated with health literacy than WRT.

4. Discussion and conclusion
4.1. Cognitive impairment

The proportion of participants who screened positive for cognitive impairment by the Mini-
Cog in our study was 20.6%, which is quite high considering that the prevalence of dementia
in the general population as determined by the Mini-Cog is only 6.4% [15]. Performance on
tests of cognitive function may vary with social conditions over the lifecourse or by race/
ethnicity, educational attainment, education quality, and literacy skills [22–24]. It is possible
that in a vulnerable population like the one in this study (i.e., minority, poor, low
educational attainment), the cognitive abilities assessed by the Mini-Cog were never
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adequately developed, were not maintained once developed, or that the screener is biased by
culture or educational background. The roughly 21% of our relatively young sample who
screened positive for cognitive impairment may indeed have limited abilities with short-term
memory and/or visuospatial skills, but the etiology may be environmental rather than
neurological. For example, several participants wrote the time in digital format as “11:10” in
the circle intended for the clock drawing, suggesting they either did not understand the task
or were not practiced in how to complete the task of drawing a clock face. Increased
exposure to digital clocks and/or decreased exposure to analog clocks may increase the
difficulty of the CDT task; however, it is unlikely to be solely responsible for the high rate
of subjects with positive Mini-Cog screens in our study. Rather, we suspect other
educational, race/ethnic or cultural biases are more likely to be responsible. Education and
culture can bias performance on the CDT [25–27] and education can bias the WRT [28].
The impact of respondent characteristics on cognitive test performance can be profound. For
example, in one study, 6% of non-impaired white subjects screened positive on the Mini-
mental State Examination compared to 42% of non-impaired black subjects [29]. While the
Mini-Cog has been shown to perform well in multiethnic samples and is considered to be
less susceptible to bias due to low education and low literacy than other screening tools [16,
30], these studies were based on samples that were older and had lower proportions of
African-Americans than our sample (i.e., 22% [30] and 24% [16] vs. 67% in our sample). It
is not clear whether the Mini-Cog performs equally well in a younger, predominantly
African-American population.

The associations between cognitive impairment and other study variables were fairly
consistent with published literature on the correlates of dementia [31] with a few exceptions;
we anticipated that higher education would be inversely associated with cognitive
impairment and that more women than men would be cognitively impaired. As most of the
research on the correlates of cognitive function has been done in elderly populations, the
lack of statistically significant associations with these variables may be due to the relatively
younger age of our study sample (mean 46.1 years, SD 11.8 years). When restricted to
participants 60 years of age and older (n = 57), the associations between education, gender,
and cognitive impairment trended more in the expected direction, although still not
statistically significant (data not shown). In addition, the quality of education for minorities
may be lower than that for whites [32], which may also explain the lack of an association
between education and cognitive impairment in our predominantly minority sample.

4.2. Health literacy
We confirmed the independent associations between health literacy and both education and
cognitive impairment; thus, we provided additional supporting evidence of validity for the
new Health LiTT. Participants classified as having screened positive for cognitive
impairment had Health LiTT scores that were 3.3 points lower than those with normal
cognitive function after adjusting for other variables in the multivariable analysis. Because
health literacy T-scores have a standard deviation of 10, this difference corresponds to an
effect size of 0.33, which is considered “moderate” in magnitude [33]. We have used an
effect size of 0.33 or larger to define important differences on patient-reported outcome
measures [34]. Indeed, because none of the patients approached and enrolled in the parent
study demonstrated severe cognitive impairment that would have deemed them ineligible,
we were mostly comparing mild cognitive impairment with no cognitive impairment in this
unplanned secondary analysis, which would have a smaller effect size.

4.3. Sensitivity analysis
In the sensitivity analysis, more variance in health literacy was explained when cognitive
impairment was measured by the two component scores rather than the overall dichotomous
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classification, which is not surprising as dichotomizing may lead to loss of information [35].
Health literacy was more strongly associated with the CDT than with the WRT component
of the Mini-Cog screening tool. Baker et al. also found that a visuospatial task (copying
overlapping pentagons) was more strongly associated with health literacy as measured by
the Short-Test of Functional Health Literacy in Adults (S-TOFHLA) than any other
cognitive task assessed, including a delayed word recall task [7]. The S-TOFHLA measures
reading comprehension and uses visual prompts such as an appointment card and a
prescription label to measure numeracy. Others have found that processing speed, as
measured by the Letter Comparison and Pattern Comparison tasks, was more strongly
associated with S-TOFHLA reading comprehension scores than other tasks including
working memory [8, 12]; however, these studies did not include the numeracy part of the
TOFHLA nor did they measure visuospatial skills specifically.

One possible explanation for the stronger association between health literacy and
visuospatial skills in our study may be related to Health LiTT item format. All document
and most quantitative items in the Health LiTT have health-related prompts (e.g., charts,
tables, graphs) displayed on the touchscreen. Answering these items requires finding and
interpreting information embedded in the prompt. Although the prose items do not include
health-related prompts, navigating the display of the text and responses may also require
visuospatial skills. Others have noted that responding to health literacy items engages
several cognitive abilities [13, 36], but one interpretation of our results is that answering
Health LiTT questions may engage certain cognitive abilities more than others. A second
explanation for the stronger association between health literacy and CDT may be related to
the difficulty of the task. Roughly 67% of participants correctly recalled all three words in
the WRT, whereas only 41% produced normal clock drawings, thus the CDT may be a more
discriminating task when evaluated separately.

We observed lower health literacy among minorities, as has been reported elsewhere [8–10,
37]. Gender was not a significant correlate of health literacy in our study. Mixed results have
been reported for gender; either there is no association with health literacy [10, 11, 38] or
women have higher health literacy than men [8, 9, 37]. Better physical function [10] and
better mental health [9, 10] as measured by the SF-36 have been shown to be positively
associated with higher health literacy, although only physical health was a significant
correlate in our study. Due to the cross-sectional nature of our study, it is not possible to
determine whether a history of poor health literacy contributes to worse health [39] or
whether poor health leads to worse health literacy [8]. Household income has rarely been
included in multivariable analyses of the correlates of health literacy; therefore, it is difficult
to interpret whether the lack of significance in our study is typical.

Based on the results in Tables 3 and 4, there is no relationship between age and health
literacy in our data (unadjusted beta for age = −0.006, p = 0.87; adjusted beta = 0.03, p =
0.44). Some previous studies have reported a significant inverse relationship between age
and health literacy [9, 10, 37, 40], even for patient samples similar to ours (i.e.,
predominantly minority, low SES, age range 18–88) [38]. These studies differ from ours in
that the sample sizes were very large and participants were over 65 years of age [9, 10, 37].
The Gazmararian et al. [37], Baker et al. [9], and Wolf et al. [10] reports cited here are all
based on the same “Prudential Health Literacy Study” and therefore should be counted as
one study rather than three separate studies showing an association between health literacy
and age. Furthermore, as acknowledged by Baker et al., the reading comprehension portion
of the TOFHLA is timed. As a result, the relationship between age and health literacy may
be due in part from older participants being unable to complete the test in the allotted time
[9]. Health LiTT is not timed - patients can take as long as they want, and the average time
to complete the 30-item assessments used in the calibration study was approximately 18

Yost et al. Page 7

Patient Educ Couns. Author manuscript; available in PMC 2014 November 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



minutes (median time, 15 minutes) [2]. In a study of HIV patients (age range 22–69, average
40.2 years), Kalichman and Rompa did not find an association between health literacy and
age [11]. Morrow et al. observed that age was inversely associated with health literacy in a
sample of 314 community dwelling adults (age range 47–89, average 62.9 years), but this
association did not hold after adjusting for other variables [8]. Finally, Federman et al. did
not observe a significant association between age and health literacy category (inadequate,
marginal, adequate) in a sample of community-dwelling older adults (45% age 75+) [6]. In
summary, currently there is insufficient evidence that age is a consistent independent
correlate of health literacy across the age spectrum.

Patients at the urban recruitment sites had higher health literacy than patients at suburban
sites, and this effect remained statistically significant in the multivariable regression after
adjusting for sociodemographic variables known to differ across sites. We anticipated that
this covariate would be non-significant or only weakly significant. We investigated possible
explanations for the strong site effect and conclude that different recruitment strategies at the
urban and suburban sites may have contributed to this effect. Specifically, patients in the
urban sites were primarily recruited in person by the research assistant while in a clinic
waiting room, whereas most patients at the suburban clinics responded to a flyer posted at
the clinics and contacted the research assistant assigned to those clinics with a request to
participate. This difference in recruitment strategy may have resulted in patient samples that
differed by some other factor not measured in our study (e.g., incentive to participate) that
may be related to health literacy. Further investigation is needed to understand whether
recruitment bias is responsible for the strong association between recruitment site and health
literacy in this study.

4.4. Limitations
We assessed cognitive impairment in a fairly young clinical sample (mean age, 46) using the
Mini-Cog, a brief screening tool for dementia that has been validated among older adults. A
more comprehensive battery of cognitive function tests, including tests validated for
younger subjects, could more definitively demonstrate the association between cognitive
impairment and health literacy as measured by Health LiTT. Additional research is also
needed to determine whether other samples of vulnerable populations have a high
prevalence of positive screens for cognitive impairment and whether the etiology is
environmental or neurological. Patients were recruited using a combination of convenience
sampling and flyers; therefore, the sample may not be representative of the patient
populations at these clinics. Furthermore, patients were recruited differentially at the urban
and suburban sites, which may have introduced recruitment bias. These limitations in our
recruitment efforts should mostly affect external validity of this study, but not the internal
associations among the measures. Finally, our study design was cross-sectional; therefore,
although we noted several statistically significant associations, we cannot discern the causal
direction of the relationships between health literacy and the other variables evaluated.

4.5. Conclusion
Our results demonstrate that health literacy scores from Health LiTT behave as
hypothesized, thereby providing additional evidence of validity for this new tool. We found
the CDT was more strongly associated with health literacy than the WRT and that
combining CDT and WRT scores from the Mini-Cog to derive an overall classification may
mask some of the association between cognitive ability and health literacy. Possible
explanations may be related to the type and difficulty of cognitive tasks engaged when
completing a health literacy assessment.
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4.6. Practice implications
Health LiTT is a promising new instrument that can facilitate measurement of health literacy
in research and clinical settings. This study illustrates that while scores for brief assessments
of health literacy and cognitive function are related in a predictable direction, the nature of
that relationship is complex. The efficacy of interventions designed to help patients
overcome difficulty understanding health information may depend on whether poor health
literacy (or poor cognitive function that is environmental in nature) versus true
neurologically-based cognitive impairment is responsible for the difficulty. Additional
research to better understand why patients perform poorly on these assessments may inform
interventions tailored to address the underlying basis for difficulty understanding health
information.
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Figure 1.
Example Health LiTT document item
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Figure 2.
Mini-Cog scoring (n=574)
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Table 1

Characteristics of sample (n = 574).

Characteristic n (%)

Urban recruitment sites 266 (46.3)

Female 291 (50.7)

Race/ethnicity

  African-American, non-Hispanic 387 (67.4)

  White, non-Hispanic 93 (16.2)

  Other, non-Hispanic 23 (4.0)

  Hispanic, any race 71 (12.4)

Age

  21–39 154 (26.8)

  40–49 157 (27.4)

  50–59 203 (35.4)

  60–77 57 (9.9)

  Missing 3 (0.5)

No health insurance 287 (50.0)

Household Income

  <$10,000 241 (42.0)

  $10,000 - $24,999 198 (34.5)

  $25,000+ 87 (15.2)

  Missing 48 (8.4)

Highest grade completed

  <High School 102 (17.8)

  High school graduate/GED 219 (38.2)

  Some college 178 (31.0)

  College graduate or advanced degree 75 (13.1)

Health status, mean (SD)

  Global mental health 44.5 (8.9)

  Global physical health 43.0 (9.0)
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Table 2

a
Association between cognitive impairment and continuous study variables: t-tests.

Variable Normal Screen
Positive,
Cognitive
Impairment

p-value

Mean (SD) Mean (SD)

Age 45.5 (12.0) 48.4 (10.5) 0.02

Global mental health 44.9 (8.9) 43.0 (8.7) 0.04

Global physical health 43.4 (9.0) 41.7 (8.9) 0.08

Health LiTT T-score 50.8 (10.1) 46.4 (9.0) <.001

b
Association between cognitive impairment and ordinal and nominal study variables: chi-square tests.

Variable

Normal
n* (%)

Screen
Positive,
Cognitive
Impairment
n* (%)

p-value

Recruitment Site

  Suburban 235 (76.3) 73 (23.7) 0.04

  Urban 221 (83.1) 45 (16.9)

Gender

  Male 222 (78.4) 61 (21.6) 0.56

  Female 234 (80.4) 57 (19.6)

Race/ethnicity

  African-American, non-Hispanic 298 (77.0) 89 (23.0)

  White, non-Hispanic 74 (79.6) 19 (20.4) 0.05

  Other, non-Hispanic 22 (95.7) 1 (4.3)

  Hispanic, any race 62 (87.3) 9 (12.7)

Household income from all sources

  <$10,000 181 (75.1) 60 (24.9)

  $10,000 - $24,999 159 (80.3) 39 (19.7) 0.08

  $25,000+ 75 (86.2) 12 (13.8)

Highest grade completed

  <High School 80 (78.4) 22 (21.6)

  High school graduate/GED 177 (80.8) 42 (19.2) 0.83

  Some college 138 (77.5) 40 (22.5)

  College graduate or advanced degree 61 (81.3) 14 (18.7)

*
Sample sizes for each variable may not sum to 574 due to missing data.
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Table 3

Simple linear regression of Health LiTT scores.

Variable r2 b SE F

Urban recruitment site 2.1% 2.88 0.83 12.0***

Age 0.0% −0.003 0.04 0.01

Female 0.1% 0.72 0.84 0.74

Race/ethnicity 13.1% 28.6***

  Black, Non-Hispanic −9.3 1.1

  Other, Non-Hispanic −3.9 2.2

  Hispanic, any race −3.9 1.5

  White, Non-Hispanic (reference category)

Household income from all sources 1.9% 5.6**

  <$10,000 (reference category)

  $10,000 - $24,999 0.95 0.92

  $25,000+ 4.1 1.2

Health Status

  Global mental health 0.58% 0.22 0.12 3.2

  Global physical health 2.1% 0.44 0.13 12.0***

Education 11.9% 25.6***

  <High school (reference category)

  High school 0.48 1.1

  Some college 4.1 1.2

  College grad or higher 10.6 1.4

Overall cognitive impairment 3.2% −4.4 1.0 18.9***

Clock drawing task (CDT) score 5.7% −3.0 0.52 34.3***

Word recall task (WRT) score 2.3% 2.3 0.63 13.4***

r2: coefficient of simple correlation, interpreted as the amount of variance in health literacy scores explained by the simple regression model.
b: unstandardized regression coefficient
SE: standard error

F: F-test statistic for testing whether there is a regression relation between Health LiTT scores and the independent variable.

*
p<0.05,

**
p<0.01,

***
p<0.001
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Table 4

Unstandardized regression coefficients from the stepwise multivariable regression analysesa.

Variable Step 1 Step 2 Step 3 Step 3b

Urban recruitment sites 2.0* 2.8*** 2.6** 2.2**

Age 0.05 0.04 0.05 0.07

Female 1.2 0.60 0.57 0.63

Race/ethnicity

  Black, Non-Hispanic −8.6*** −7.4*** −7.4*** −6.9***

  Other, Non-Hispanic −3.9 −3.9 −4.3* −3.6

  Hispanic, any race −4.0** −3.0* −3.1* −2.9*

  White, Non-Hispanic (reference category)

Household income from all sources

  <$10,000 (reference category)

  $10,000 - $24,999 −0.36 −0.29 −0.36 −0.34

  $25,000+ 2.5* 1.2 0.98 1.2

Health Status

  Global mental health −0.004 −0.02 −0.03 −0.03

  Global physical health 0.17** 0.14* 0.15** 0.15**

Education

  <High school (reference category)

  High school -- 0.67 0.55 0.39

  Some college -- 4.4*** 4.3*** 3.9**

  College grad or higher -- 9.9*** 9.8*** 9.7***

Overall cognitive impairment -- -- −3.3*** --

Clock drawing task (CDT) score -- -- -- −2.4***

Word recall task (WRT) score -- -- -- 1.1

Model Adjusted R2 14.8% 24.0% 25.6% 27.7%

a
Adjusted for all other variables in the model

b
Sensitivity analysis. Overall cognitive impairment replaced with both the CDT and WRT scores.

-- Variable not included in the model

*
p<0.05,

**
p<0.01,

***
p<0.001

R2: coefficient of multiple determination, interpreted as the amount of variance in heath literacy scores explained by the multivariable regression
model.
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