
Effect of cognitive dysfunction on the relationship between age
and health literacy

Kimberly A. Kaphingst, ScDa,*, Melody S. Goodman, PhDa, William D. MacMillan, PhDa,
Christopher R. Carpenter, MD, MScb, and Richard T. Griffey, MD, MPHb

a Division of Public Health Sciences, Department of Surgery, Washington University School of
Medicine, St. Louis, MO, USA

b Division of Emergency Medicine, Washington University School of Medicine. St. Louis, MO,
USA

Abstract

Objectives—Age is generally an inverse predictor of health literacy. However, the role of

cognitive dysfunction among older adults in this relationship is not understood.

Methods—We conducted a cross-sectional survey of 446 adult patients in a large urban

academic level one trauma center, assessing health literacy and cognitive dysfunction.

Results—Removing older patients (60 years of age and older) who screened positive for

cognitive dysfunction attenuated the relationship between age and health literacy (r= -0.16,

p=0.001 vs. r= -0.35, p<0.0001). Older patients screening positive for cognitive dysfunction had

significantly lower health literacy than older patients screening negative and patients less than 60

years; health literacy scores did not generally differ significantly between the latter groups.

Conclusions—Much of the relationship between age and health literacy was driven by cognitive

dysfunction among a subset of older adults.

Practice implications—Our findings suggest that older patients with cognitive dysfunction

have the greatest need for health literacy interventions.
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1. Introduction

Health literacy, or the degree to which individuals have the capacity to obtain, communicate,

process, and understand basic health information and services needed to make appropriate

health decisions [1], is an important predictor of health outcomes. Limited health literacy

has been linked with higher incidence of chronic illness, poorer self-reported health, lower
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utilization of preventive health services, higher rates of hospitalization, and higher health

care costs [2-9]. Limited health literacy has been shown to be associated with

sociodemographic characteristics including age, race/ethnicity, and socioeconomic status

[10]; understanding the mechanisms underlying these associations is critical to developing

educational and intervention strategies that are effective across patient subgroups.

In many prior studies, age has been found to be a significant inverse predictor of health

literacy, both in general populations [10-14] and among older individuals [15,16]. In one

study, the prevalence of limited health literacy was 15.6% among Medicare enrollees aged

65-69 and 58.0% among those 85 years of age or older [11]. However, the role of cognitive

dysfunction (i.e., mild cognitive impairment, delirium, and various stages of dementia) [17]

in this relationship is not well understood. Cognitive status has been shown to be a

significant predictor of health literacy among older adults [18,19]. In a few prior studies

conducted with older adults, cognitive status accounted for some of the variance in health

literacy when examining the relationship between age and health literacy [11,16]. Among

314 community-dwelling adults with chronic heart failure, education and cognitive ability

both explained some of the age differences in health literacy [14]. However, despite prior

research showing a relationship between cognitive status and health literacy, cognitive status

has generally been treated as an exclusion criterion [20,21] or has not been explicitly

considered [5,10] in most health literacy studies. Therefore, the role of cognitive dysfunction

in the relationship between age and health literacy needs to be examined further among adult

patient populations.

To address this issue, we investigated the relationship between age and health literacy

among adult patients seeking care for a variety of health issues in an emergency department

setting and examined how cognitive dysfunction among older adults affected this

relationship. The emergency department has not been a focus of research on the

relationships between age, cognitive status, and health literacy, despite the importance of

this setting for the care of older adults [22]. We administered multiple health literacy and

numeracy assessments and a brief screen for cognitive dysfunction to a diverse sample of

patients. Based on prior research, we hypothesized that age would be inversely related to

health literacy, and that this association would be attenuated by excluding older patients who

screened positive for cognitive dysfunction. We also examined the performance of standard

health literacy assessments among patients stratified by age and cognitive dysfunction.

These issues are of importance to the care of older patients because cognitive dysfunction is

prevalent in patient populations, but often remains undetected [23-25]. Understanding how

age and cognitive dysfunction are related to health literacy is therefore critical to providing

quality care and developing effective health literacy interventions for older patients.

2. Methods

2.1. Participants

We conducted a cross-sectional survey of a convenience sample of 446 patients 18 years of

age or older seeking care in the Barnes-Jewish Hospital Emergency Department in St. Louis,

MO, an urban academic level one trauma center with over 95,000 annual visits. Exclusion

criteria were: altered mental status, aphasia, mental handicap, previously diagnosed
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dementia, acute psychiatric illness, insurmountable communication barrier, non-English

speaking, high patient distress as judged by the attending physician, sexual assault, or

corrected visual acuity worse than 20/100. Trained research assistants approached eligible

patients from March 2011 to February 2012. 590 patients were approached; 132 refused

(22.4%), 12 (2.0%) were ineligible, and 446 (75.6%) agreed to participate. Age, race and

gender did not differ significantly between patients who agreed to participate, those who

refused, and the overall patient population.

2.2. Data collection

After informed consent, research assistants administered a series of assessments of health

literacy, numeracy, and cognitive dysfunction, as described below. The study was approved

by the hospital Institutional Review Board.

2.3. Measures

2.3.1. Health literacy and numeracy—Trained data collectors assessed health literacy

with three objective measures and three self-report screener items. Numeracy was

specifically assessed with four additional items.

The first of the objective measures of health literacy was the abbreviated Short Test of

Functional Health Literacy in Adults [S-TOFHLA], which is comprised of two reading

comprehension passages [26]. The S-TOFHLA uses a modified Cloze procedure in which

every 5th to 7th word is removed and the correct answer is selected based on the surrounding

context [6]; patients receive up to seven minutes for completion. Number of correct answers

is categorized as adequate (23-36), marginal (17-22), or inadequate (0-16) health literacy.

The Rapid Estimate of Adult Literacy in Medicine – Revised [REALM-R] is a word

recognition test in which patients are asked to read aloud eight medical and health-related

terms [27,28]. REALM-R scores are based on number of words pronounced correctly and

dichotomized as adequate (7-8) or inadequate (0-6) health literacy. The Newest Vital Sign

[NVS] is a six-item measure based on interpretation of information in a food nutrition label,

which requires reading comprehension and numeracy skills [7,29]. NVS scores are based on

number of correct answers: 0-1 is a high likelihood of limited health literacy, 2-3 possibility

of limited health literacy and 4-6 adequate health literacy [7].

We also administered three single item literacy screeners [SILS], which assess patients’ self-

reported health literacy skills in different domains: how often they have someone help them

read hospital materials; how confident they are filling out medical forms; and how often

they have difficulty understanding written information about a medical condition [30]. Items

are answered on a five-point Likert scale. The SILS have been validated against the S-

TOFHLA and REALM [30].

We assessed numeracy with three general items [31] and an item from an expanded health

numeracy scale [32] used in a national survey (i.e., “Which of the following numbers

represents the biggest risk of getting a disease? 1 in 10, 1 in 100, 1 in 1000) [33]. The

number of correct items was summed; possible numeracy scores ranged from 0 to 4.
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2.3.2. Cognitive dysfunction—We assessed occult cognitive dysfunction with the Brief

Alzheimer Screen (BAS), a brief instrument developed to screen patients 60 years of age

and older for Alzheimer's Disease (AD) in clinical settings [34]. The BAS was developed by

identifying Mini-Mental State Examination (MMSE) tasks [35,36] and a category fluency

task that best discriminate mild AD patients from normal older adults [34]. The BAS has

four tasks that assess the domains of orientation, registration-recall, verbal fluency, and

attention (i.e., knowing the correct date; three-item recall; spelling “WORLD” backwards;

number of animals named in 30 seconds). We selected the BAS because our prior work has

shown it to be an accurate cognitive dysfunction screening instrument for use in the ED [24]

and because complex global cognitive assessment batteries have been shown not to be

feasible or acceptable in this setting [37]. Older patients (60 years of age or older) with a

BAS score of 26 or less were considered to screen positive for cognitive dysfunction [24].

2.3.3. Patient characteristics—We assessed patients’ age, gender, education, race/

ethnicity, insurance status, having a personal doctor and current number of prescribed

medications.

2.4. Data analysis

For analyses, we excluded 11 patients missing S-TOFHLA scores. Descriptive statistics

were examined for all variables. We examined bivariate associations between age and S-

TOFHLA score using Spearman correlation coefficients due to the non-normal distributions.

We compared performance on BAS items by S-TOFHLA score using chi-squared and

ANOVA tests. Because our interest was in examining cognitive dysfunction among older

adults, we stratified at age 60. We chose this age for two reasons. The BAS has been

validated as a screen for adults aged 60 or older [34]. In addition, although definitions of

“older adult” vary, the World Health Organization has defined the older population as

starting at age 60 [38]. We therefore stratified patients into three groups: patients 60 years of

age or older who had a positive screen for cognitive dysfunction; patients 60 years of age or

older who had a negative screen; and younger patients less than age 60. We examined

differences between these patient strata on S-TOFHLA, REALM-R, NVS, SILS, and

numeracy scores using chi-squared and ANOVA tests. We investigated bivariate

relationships between scores on the S-TOFHLA and the other assessments within patient

strata with Spearman correlation coefficients. Finally, we examined the area under the

receiver operating characteristic curve (AUROC) for each health literacy and numeracy

assessment against the S-TOFHLA as a criterion standard for the overall sample and within

each patient stratum. Data were analyzed using SAS/STAT® Software Version 9.3 for

Windows (Cary, NC). Statistical significance was assessed as p<0.05.

3. Results

About half (56%) of participating patients were female (Table 1); 67% self-identified as

Black. Only 32% had education beyond high school. About 27% were uninsured; 62%

reported having a personal doctor. Patients were taking 3.8 prescription drugs, on average.

Of the 79 patients who were 60 years of age or older, 36 (46%) screened positive for

cognitive dysfunction.
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3.1. Relationships between age, health literacy, and cognitive dysfunction

In the full sample, age had a moderate, inverse association with S-TOFHLA score (r= -0.35,

p<0.0001; data not shown). When older patients who screened positive for cognitive

dysfunction were removed, this correlation was still significant but attenuated (r= -0.16,

p=0.001). Among the sample of older patients, scores on three BAS tasks differed

significantly by health literacy (Table 2); there were significant positive associations

between S-TOFHLA score and performance on 3-item recall (p=0.004), animal naming

(p<0.0001) and spelling “WORLD” backwards (p<0.0001). However, orientation (i.e.,

knowing correct date) was not significantly associated with health literacy.

As shown in Table 3, 24% of patients had limited health literacy based on the S-TOFHLA,

49% based on REALM-R, and 65% based on NVS. Patients generally had high self-reported

health literacy skills based on the SILS, as shown by mean scores of 4.0 or higher for these

items. Numeracy skills were fairly limited (M=1.4, SD=1.0). Scores on all assessments of

health literacy and numeracy differed significantly across patient strata defined by age and

cognitive dysfunction. We therefore examined pair-wise differences in mean scores for the

health literacy and numeracy assessments across the strata. Among older patients screening

positive for cognitive dysfunction, mean S-TOFHLA and NVS scores were both

significantly lower than among older patients screening negative (p-values<0.0001) and

younger patients (p-values<0.0001). Similarly, mean scores on all three SILS were

significantly lower among older patients screening positive for cognitive dysfunction than

among older patients screening negative (p-values<0.0001) and younger patients (p-

values<0.0001). However, mean scores did not differ significantly between older patients

screening negative for cognitive dysfunction and younger patients for the S-TOFHLA, NVS,

or SILS items. Mean REALM-R scores were also significantly lower among older patients

screening positive for cognitive dysfunction than among older patients screening negative

(p<0.0001) and younger patients (p=0.001). However, mean REALM-R scores were

significantly higher among older patients screening negative for cognitive dysfunction than

among younger patients (p=0.0004). Mean numeracy score did not differ significantly

between strata.

Correlations between assessments of health literacy and numeracy differed substantially

across strata (Table 4). The correlation between NVS score and S-TOFHLA score was

weaker among older patients screening positive for cognitive dysfunction (r=0.25, ns) than

among older patients screening negative (r=0.45, p<0.001) and younger patients (r=0.40,

p<0.001). In contrast, the correlation between REALM-R score and S-TOFHLA score was

weaker among older patients screening negative (r=0.28, ns) than among the other two

strata. All SILS were most highly correlated with S-TOFHLA score among older patients

screening positive for cognitive dysfunction. However, numeracy score was least correlated

with S-TOFHLA score in this stratum.

3.2. Prediction of limited health literacy across patient strata

Performance of the three objective health literacy assessments (i.e., S-TOFHLA, REALM-

R, NVS) in predicting limited health literacy also varied across strata (see Figure 1). For the

sample overall, AUROC values were highest for NVS (0.80), and this was also the case
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among younger patients (0.78). However, NVS was not as predictive among older patients

screening positive for cognitive dysfunction (0.71). Conversely, REALM-R was not as

predictive among older patients screening negative for cognitive dysfunction (0.67)

compared with older patients screening positive (0.73). The three SILS generally had higher

AUROC values among older patients screening positive for cognitive dysfunction than

among older patients screening negative or younger patients, with the exception of the

ability to read SILS, which had the highest AUROC value among younger patients (0.78).

Among older patients screening positive for cognitive dysfunction, the medical forms SILS

was the most predictive of all assessments (0.81). AUROC values for numeracy were lowest

among older patients screening positive for cognitive dysfunction (0.52) compared with the

other strata.

4. Discussion and conclusion

4.1. Discussion

We examined how cognitive dysfunction among older patients affected the relationship

between age and health literacy in an emergency department population. Overall, age was

moderately and inversely correlated with health literacy; this relationship was substantially

attenuated when older adults screening positive for cognitive dysfunction were removed.

Older patients screening positive for cognitive dysfunction had significantly lower scores on

all health literacy assessments than either older patients screening negative or younger

patients. Interestingly, for health literacy assessments other than REALM-R, scores did not

differ significantly between older patients screening negative for cognitive dysfunction and

younger patients. For REALM-R, older patients screening negative had the highest health

literacy scores.

The mechanisms underlying the relationship between age and health literacy [10-16] are not

well understood. Prior research has found a general decline in cognitive functioning in older

adults [39,40], with age-related decreases in executive functioning, verbal fluency, verbal

memory, and cognitive speed [40]. Older individuals are more likely to have a dementing

illness that could affect reading ability [11], and even mild cognitive impairment may affect

literacy tasks [16]. Fluid and crystallized cognitive abilities have been demonstrated to

attenuate the relationship between health literacy and performance of health care tasks

among older adults [41]. In one study, memory and verbal fluency, cognitive abilities

commonly impaired in older adults, were strongly associated with health literacy among

independently living older adults [19]. In another large study of community-dwelling elderly

persons, the relationship between age and health literacy was attenuated after adjusting for

MMSE score [16]. Some researchers have therefore suggested that age-related declines in

cognitive processes may drive decreases in health literacy with age [14,16,18], even without

dementing illness [16]. However, we found that older adults screening negative for cognitive

dysfunction did not have significantly lower health literacy than younger adults, and that the

magnitude of the association between age and health literacy was decreased when older

adults screening positive for cognitive dysfunction were excluded. These findings suggest

that much of the apparent relationship between age and health literacy in our patient
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population is driven by cognitive dysfunction among a subset of older adults, with less

contribution from other age-related changes in cognitive abilities.

Our results therefore add to the evolving understanding of the complex, bidirectional

relationships between age, cognitive abilities, health literacy, and health outcomes [19],

relationships with important consequences for health. Health literacy and cognition both

independently predict mortality among older community-dwelling adults [42], with a nearly

twofold increase in mortality among older patients with limited literacy compared with those

with adequate literacy [43]. While differences in cognitive abilities may explain some of the

effect of age on health literacy [14], limited literacy may also lead to declines in cognitive

abilities with age [44]. Early cognitive deficits may cause poor reading comprehension [18],

and poor health status over the life course may contribute to limited health literacy [43]. Our

research adds to the literature by examining these issues an emergency department

population. Despite the importance of this setting for the care of older adults [22] and the

unique features of the emergency department for patient care [45], research has not

examined the associations between age, health literacy, and cognitive dysfunction among

older adults in this population. Our findings showed that three cognitive domains (i.e.,

registration-recall, verbal fluency, attention) were strongly related to health literacy among

older patients, and this was not limited to cognitive tasks most directly related to literacy

(i.e., spelling “world” backward) [18]. Longitudinal research is needed to examine the

directionality of these relationships over the life course.

In addition, the effects of cognitive ability and cognitive dysfunction on measurement of

health literacy need to be explored. Age and cognitive abilities may affect various health

literacy assessments differently; word recognition tasks may be less affected by current

cognitive functioning than reading comprehension tasks [18,44]. In a study conducted with

older adults, TOFHLA and NVS were more associated with fluid abilities (i.e., abilities to

learn and apply new information) and REALM was associated more with crystallized

abilities (i.e., background knowledge) [41]. In one study with older diabetes patients, the S-

TOFHLA reading comprehension component was correlated with age, but the NVS and

REALM-SF were not [46]. Our results indicate that the BAS assesses cognitive domains

relevant to measurement of health literacy.

In our prior study, we examined feasibility and diagnostic accuracy of health literacy

assessments, finding that NVS and REALM-R were most discriminant compared with the

STOFHLA [47]. Here we found that the diagnostic accuracy of health literacy and numeracy

assessments in predicting limited health literacy was substantially different across patient

strata defined by age and cognitive dysfunction. The NVS and numeracy assessments were

not as predictive among older patients screening positive for cognitive dysfunction, while

REALM-R and SILS were more predictive in this stratum. Wolf et al. (2012) recently

suggested that health literacy reflects individual differences across a broad set of cognitive

skills [41]. Our findings add that cognitive dysfunction among older adults has a different

effect on the measurement of numeracy and on health literacy assessments with a numeracy

component than on reading ability.
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The impact of health literacy on measurement of cognitive functioning and cognitive

dysfunction also needs to be investigated. No cognitive screening instruments, such as the

BAS, have been validated among patients with limited health literacy specifically. Prior

research has demonstrated that MMSE scores are significantly related to health literacy

among older adults [18,48], but it is unknown whether this is due to literacy-related

measurement error or to actual differences in cognitive functioning. Measures of cognitive

function that have been validated amongst adults with limited health literacy are critically

needed to advance this area of inquiry.

This study has a number of limitations that should be considered. This cross-sectional study

was not able to examine direction of causation for observed associations and was conducted

at a single institution with primarily English-speaking patients. Our measure of cognitive

dysfunction is intended as a screen for clinical settings, not as a comprehensive assessment

of cognitive function [34]. More comprehensive measures, such as the MMSE [35,36], are

less feasible in busy clinical settings [24,34], leading to our selection of the BAS for this

study. It is important to note that the BAS is an inaccurate screening instrument for mild

cognitive impairment for which instruments like the Montreal Cognitive Assessment

(MoCA) [49] are preferable. However, more comprehensive measures, such as the MoCA

[49] and MMSE [35,36], are less feasible in busy clinical settings [24,34] and have not been

validated for ED use [50]. Because screeners may miss more subtle cognitive impairments

that may affect health literacy, it will be important to validate additional measures of

cognitive abilities for use in future ED research. This study did not conduct any formal

assessment for delirium [17,51]. Future research could explore these findings among a

sample with a higher number of older adults or could define “older adult” differently than in

this study. While our interest was in examining cognitive dysfunction among older adults,

additional studies could examine how changes in cognitive status along the age continuum

affects the relationship between age and health literacy. Current measures of health literacy

do not capture the entire construct [52,53]. We used the STOFHLA as a criterion standard

because it is associated with health outcomes and has been used to validate other health

literacy measures [5,7,30,52,53], but it does not capture some domains of health literacy.

4.2 Conclusion

Our findings, together with prior research, have important research and practice implications

for older patients. We observed that the apparent inverse association between age and health

literacy in an emergency department sample was driven at least in part by cognitive

dysfunction among a subset of older patients, showing that it is critical to examine cognitive

status when examining how age and health literacy are related. Interestingly, health literacy

and numeracy skills generally did not differ significantly between patients less than age 60

and patients 60 years of age or older who screened negative for cognitive dysfunction.

Future research is needed to tease apart the contributions of age-related changes in cognitive

abilities and of cognitive dysfunction in the relationship between age and health literacy,

perhaps by stratifying older patients into finer age categories. In addition, our findings

highlight the importance of measurement issues in examining the relationships between age,

cognitive status, and health literacy. Our findings showed that cognitive dysfunction affected

different health literacy instruments differently; it will be important to investigate how
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cognitive dysfunction affects the assessment of the various component domains of health

literacy. Additionally, there is a strong need for cognitive screening instruments validated

for use with patients who have limited health literacy in order to advance this area of

research.

4.3 Practice implications

Many researchers have emphasized the importance of targeting elderly patients with health

literacy interventions [11,15,21,54]. However, our data suggest that older patients with

occult cognitive dysfunction might have the greatest health literacy needs. Because subtle

forms of cognitive impairment can be difficult to detect [55], it may be important to screen

for cognitive status among older patients to reach this high risk group. Even in the absence

of screening, it is critical to design health-related information in ways that are appropriate

for both the health literacy skills and cognitive abilities of older patients [19]. While

universal precautions that address the health literacy needs of all patients are needed [56],

such interventions should take into account all cognitive demands faced by patients in the

clinical setting rather than focusing only on literacy demands [41,42]. Development of such

educational and intervention strategies is critical for improving the care of older patients.
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Figure 1.
Receiver operating characteristics curves for health literacy measures against STOFHLA as

the criterion standard, stratified by age and health literacy.

Kaphingst et al. Page 13

Patient Educ Couns. Author manuscript; available in PMC 2015 May 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Kaphingst et al. Page 14

Table 1

Characteristics of patient sample, stratified by age and cognitive dysfunction.

Overall Younger patients (age
<60)

Patients age 60+ Negative
screen for cognitive
dysfunction

Patients age 60+ Positive
screen for cognitive
dysfunction

N=435 N=356 N=43 N=36

Patient characteristic M(SD) or N(%) M(SD) or N(%) M(SD) or N(%) M(SD) or N(%)

Age 45.3 (15.7) 40.3 (12.4) 66.4 (6.4) 69.5 (7.6)

Female
a 241 (55.5%) 200 (56.3) 27 (62.8%) 14 (38.9%)

Education

    Less than high school 77 (17.7%) 59 (16.6%) 3 (7.0%) 15 (41.7%)

    High school diploma/GED 218 (50.1%) 180 (50.6%) 21 (48.8%) 17 (47.2%)

    Some college or higher 140 (32.2%) 117 (32.9%) 19 (44.2%) 4 (11.1%)

Race/ethnicity
a

    White 133 (30.6%) 98 (27.5%) 23 (53.5%) 12 (33.3%)

    Black 292 (67.1%) 249 (69.9%) 19 (44.2%) 24 (66.7%)

    Other 10 (2.3%) 9 (2.5%) 1 (2.3%) 0 (0.0%)

Insurance
b

    Public 164 (37.8%) 120 (33.8%) 24 (55.8%) 20 (55.6%)

    Private 155 (35.7%) 126 (35.5%) 15 (34.9%) 14 (38.9%)

    Uninsured 115 (26.5%) 109 (30.7%) 4 (9.3%) 2 (5.6%)

Have personal doctor 268 (61.6%) 205 (57.6%) 35 (81.4%) 28 (77.8%)

Current prescriptions 3.8 (4.5) 3.3 (4.1) 5.6 (4.5) 7.2 (6.2)

a
Variable missing three values.

b
Variable missing one value.

Patient Educ Couns. Author manuscript; available in PMC 2015 May 01.



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Kaphingst et al. Page 15

Table 2

Scores for older patients (age 60+) on each Brief Alzheimer's Screen item, stratified by cognitive dysfunction.

Abbreviated S-TOFHLA score

Inadequate N=27 Marginal N=13 Adequate N=39

BAS items M (SD) or N (%) M (SD) or N (%) M (SD) or N (%) p-value

Total BAS score 16.7 (7.0) 26.2 (5.8) 30.1 (4.7) <0.001

Know correct date 23 (85.2%) 12 (92.3%) 38 (97.4%) 0.18

# of 3 items recalled 1.6 (1.0) 2.1 (1.0) 2.4 (0.9) 0.004

# of animals in 30 seconds 7.5 (3.0) 10.9 (2.7) 12.5 (3.4) <0.001

# of letters in WORLD spelled backwards 1.5 (1.8) 4.1 (1.5) 4.9 (0.5) <0.001
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Table 3

Health literacy and numeracy among patient sample, stratified by age and cognitive dysfunction.

Overall Younger patients
(age <60)

Patients age 60+
Negative screen for
cognitive dysfunction

Patients age 60+
Positive screen for
cognitive dysfunction

N=435 N=356 N=43 N=36 p-value
**

Measure M (SD) or N (%) M (SD) or N (%) M (SD) or N (%) M (SD) or N (%)

Abbreviated S-TOFHLA
* <0.001

    Inadequate 57 (13.1%) 30 (8.4%) 3 (7.0%) 24 (66.7%)

    Marginal 47 (10.8%) 34 (9.5%) 7 (16.3%) 6 (16.7%)

    Adequate 331 (76.1%) 292 (82.0%) 33 (76.8%) 6 (16.7%)

    Mean score 28.8 (9.0) 30.2 (7.4) 29.8 (8.6) 13.7 (10.0)

NVS
† <0.001

    High likelihood 127 (29.7%) 91 (25.8%) 6 (15.9%) 30 (83.3%)

    Possible 150 (35.1%) 131 (37.1%) 14 (35.9%) 5 (13.9%)

    Adequate 151 (35.3%) 131 (37.1%) 19 (48.7%) 1 (2.8%)

    Mean score 2.8 (1.9) 2.9 (1.9) 3.6 (1.9) 0.9 (1.2)

REALM-R
‡ <0.001

    Limited 210 (48.5%) 175 (49.3%) 9 (21.4%) 26 (72.2%)

    Adequate 223 (51.5%) 180 (50.7%) 33 (78.6%) 10 (27.8%)

    Mean score 5.4 (2.8) 5.4 (2.8) 7.1 (1.6) 3.7 (3.1)

Help reading SILS
§ 4.3 (1.0) 4.3 (1.0) 4.6 (0.7) 3.7 (1.5) <0.001

Medical form SILS
∥ 4.0 (1.2) 4.1 (1.1) 4.2 (1.0) 3.1 (1.5) <0.001

Ability to read SILS
¶ 4.5 (0.9) 4.5 (0.8) 4.7 (0.6) 3.7 (1.3) <0.001

Numeracy score
# 1.4 (1.0) 1.4 (1.0) 1.7 (1.2) 1.0 (0.8) 0.016

*
Scores categorized as: inadequate functional health literacy (0-16), marginal functional health literacy (17-22), adequate functional health literacy

(23-36)

†
Scores categorized as: high likelihood of limited literacy (0-1), possible likelihood of limited literacy (2-3), adequate literacy (4-6); N=428

‡
Scores categorized as: limited health literacy (≤6), adequate health literacy (7+); N=433

§
“How often do you have someone help you read hospital materials?”

∥
“How confident are you filling out medical forms by yourself?”

¶
“How often do you have problems learning about your medical condition because of difficulty understanding written information?”

#
Range of numeracy scores: 0-4

**
p-value is for comparison between 3 groups stratified by age and cognitive dysfunction
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Table 4

Spearman correlation coefficients between scores on health literacy and the abbreviated S-TOFHLA, stratified

by age and cognitive dysfunction.

Overall Patients age <60 Patients age 60+ Negative screen for
cognitive dysfunction

Patients age 60+ Positive screen for
cognitive dysfunction

N=435 N=356 N=43 N=36

NVS
†

0.48
***

0.40
***

0.45
*** 0.25

REALM-R
‡

0.37
***

0.36
*** 0.28

0.49
**

Help reading SILS
0.21

***
0.16

*** 0.03
0.40

*

Medical form SILS
0.35

***
0.28

*** 0.21
0.51

***

Ability to read SILS
0.48

***
0.46

***
0.32

*
0.52

**

Numeracy
0.30

***
0.31

*** 0.27 0.02

*
p<0.05

**
p<0.01

***
p<0.001

†
N=428

‡
N=433
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