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conducted using the Kansas Behavioral Risk Factor Surveillance 
System (BRFSS) survey. A population-level assessment would allow 
public health educators in our state and others to target segments 
of the population to provide support services. Additionally, health 
care providers and stake-holders could establish health literate 
organizations [9,10] to be placed across the globe in areas with a 
high need for health literacy interventions and programs. In order 
to identify segments of the population that could benefit most from 
interventions and services, population-based assessments have to be 
conducted.

Several health literacy assessment tools have proven valid and 
reliable and have been established within the literature [11]. The 
most commonly used health literacy assessment instruments include: 
The Wide Range Achievement Test – Revised (WRAT-R) [12], the 
Rapid Estimate of Adult Literacy in Medicine (REALM) [13], the 
Test of Functional Health Literacy in Adults (TOFHLA) [14], and 
the Newest Vital Sign (NVS) [15]. However, these instruments are 
time-consuming as they are usually given in person, and there is often 
an expense for required staff training to administer the test. Several 
researchers have tested and validated a brief screening tool to identify 
patients with low health literacy using an in-patient population and 
three health literacy questions on a 5-point Likert scale [2,16-20]. 

The objective of this study was to examine the feasibility of 
adding a health literacy screening tool to the Kansas Behavioral 
Risk Factor Surveillance System (BRFSS). This was a Kansas-specific 
study. Additionally, we were interested in examining the prevalence 
of health literacy and the association with demographic and health 
status variables.

Methods
Study population

The study population was comprised of Kansas residents who 
participated in the 2012 Kansas BRFSS and completed the health 
literacy assessment portion of the survey. The BRFSS is a randomly 
sampled national telephone survey conducted by the Centers for 
Disease Control and Prevention (CDC) which collects self-reported 
information about health-related risk behaviors, preventive service 
use, and chronic health conditions for adults aged 18 years and 

Introduction
Despite the increasing recognition of the importance of health 

literacy, there is a lack of current knowledge on population-based 
assessments [1]. Limited health literacy is associated with poor 
health and adverse health outcomes [2-7]. Literacy rates for the 
state of Kansas have been estimated only for basic prose literacy 
skills with approximately 8% (n = 164,000) of the population lacking 
these fundamental skills [8]. Prose literacy refers to general text 
comprehension and does not measure the more nuanced health 
literacy. To date, no statewide health literacy assessment has been 
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a brief health literacy assessment for population-based, state-led 
surveys. The objective of this study was to examine the feasibility of 
adding a health literacy measurement tool to the Kansas Behavioral 
Risk Factor Surveillance System (BRFSS).

Methods: A cross-sectional research design was used. Health 
literacy data were extracted from the state-specific module of the 
BRFSS telephone survey. Demographic and health status variables 
were extracted from the core BRFSS dataset. The association 
between demographic and health status characteristics with health 
literacy were obtained using weighted samples in multivariable 
logistic regression models. 

Results: Incorporation of the tool into the BRFSS survey was 
deemed a viable option for measurement of health literacy in Kansas 
as well as other states. Most respondents had moderate health 
literacy (61.6%), followed by high (29.8%),and low (8.6%) health 
literacy. Demographic variables associated with health literacy 
were race, education, employment status, income, gender, and 
age. General health status, chronic conditions, activity limitations, 
and poor physical and mental health were also associated with 
health literacy. 

Conclusions: A BRFSS-based health literacy survey can be a 
valuable tool for evaluating health literacy at the population level. 
Identifying subgroups with lower health literacy has implications for 
improving population health through health literacy promotion and 
education. 
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older. Detailed survey methodology is available from the CDC [21]. 
This study was approved by the Kansas Department of Health and 
Environment (KDHE) Institutional Review Board (IRB) and the 
University of Kansas IRB (HSC#22031598).

Health literacy instrument

In preparation for the large-scale feasibility assessment, the 
instrument was cognitively tested (to assess general understanding of 
each question by telephone participants) with a convenience sample 
which confirmed the usability of the 3-item scale via telephone. 
Approval was obtained to include the adapted 3-item scale in the 
optional Kansas-specific module of the 2012 BRFSS. A cross-sectional 
research design was used. Health literacy data were collected through 
the supplemental, state-specific module (a.k.a. arm) of the BRFSS 
telephone survey. 

The primary outcome of interest for this study was health literacy. 
The 2012 Kansas BRFSS state module included a health literacy 
screening developed by Chew et al which consists of three health 
literacy questions [16,17,19]. Specifically, the health literacy tool 
assessment consisted of the following three questions and responses 
on a 5 point Likert scale:

1.	 How confident are you in filling out medical forms by 
yourself? For example insurance forms, questionnaires, and 
doctor’s office forms. Would you say…

Possible responses were: 1) Not at all, 2) A little, 3) Somewhat, 4) 
Quite a bit, 5) Extremely, 7) Don’t know/not sure, 9) Refused.

2.	 How often do you have problems learning about your health 
condition because of difficulty in understanding written 
information? Would you say…

Possible responses were: 1) Always, 2) Often, 3) Sometimes, 4) 
Rarely, 5) Never, 6) Never visited doctor’s office, 7) Don’t 
know/not sure, 9) Refused.

3.	 How often do you have someone help you read medical 

materials? For example: family member, friend, caregiver, 
doctor, nurse or other health professional. Would you say…

Possible responses were: 1) Always, 2) Often, 3) Sometimes, 4) 
Rarely, 5) Never, 7) Don’t know/not sure, 9) Refused.

The independent variables included demographics and health 
status. The dependent variable was health literacy [22]. Cumulative 
scores were calculated for responders who answered all three health 
literacy questions. Health literacy responses were categorized as 
follows: low health literacy (scores 3-8), moderate health literacy 
(scores 9-14) and high health literacy (score = 15). Cut-off points 
were determined in consultation with published literature and in 
consultation with the authors [16,17,19]. All analyses utilized this 
trichotomized health literacy variable as the outcome rather than a 
scaled score [16]. 

Statistical analysis

All data were analyzed using IBM SPSS Statistics version 20 
for complex samples. Chi-square tests were used to evaluate the 
significance of bivariate associations for each demographic and 
health status variable with health literacy. Associations that met entry 
criteria (p ≤ 20) were included in the initial multivariable model for 
complex samples [23]. A polytomous logistic regression model was 
used to obtain the adjusted relative odds for the association between 
the demographic variables with moderate or high health literacy 
compared to low health literacy. A separate polytomous regression 
model assessed the association between health status and health 
literacy.

Results
Among the 11,801 responders of the BRFSS survey, 5,638 

participants were asked the Kansas-specific supplemental questions 
including the health literacy questions and 5,494 responders answered 
all three health literacy questions (response rate = 97.5%). As shown 
in table 1, most residents of Kansas reported moderate health literacy 
(61.6%), followed by high health literacy (29.8%), and low health 

Variable Low HL Moderate HL High HL  
  N % N % N % p-value

Overall 174,207 8.6% 124,1532 61.6% 599,786 29.8%  
Sex p = 0.01

Male 91,152 52.3% 623,916 50.3% 263,541 43.9%  
Female 83,055 47.7% 617,615 49.7% 336,245 56.1%  

Age P < 0.01
18 to24 years 29,581 17.0% 214,640 17.3% 31,715 5.3%  
25 to 34 years 19,396 11.1% 204,455 16.5% 114,863 19.2%  
35 to 44 years 23,233 13.3% 181,526 14.6% 125,529 20.9%  
45 to 54 years 31,982 18.4% 206,224 16.6% 121,341 20.2%  
55 to 64 years 29,626 17.0% 189,247 15.2% 115,211 19.2%  
65 and older 40,389 23.2% 245,439 19.8% 91,127 15.2%  

Race P < 0.01
 

Non-Hispanic Black 16,940 9.7% 59,364 4.8% 24,093 4.0%  
Non-Hispanic Other 11,290 6.5% 28,159 2.3% 25,840 4.3%  
Non-Hispanic Multi-race 823 .5% 24,071 1.9% 6,977 1.2%  
Hispanic 27,300 15.7% 115,828 9.3% 34,953 5.8%  

 Non-Hispanic White 117,854 67.7% 1,012,311 81.7% 506,216 84.6%
Marital status P < 0.01

Partnered 84,987 49.5% 703,683 56.7% 416,953 69.7%  
Not partnered 86,867 50.5% 536,797 43.3% 181,287 30.3%  

Education P < 0.01
Graduated college or technical school 11,304 6.5% 284,913 23.0% 262,512 43.8%  
Some college or technical school 39,905 22.9% 438,335 35.3% 205,621 34.3%  
High school graduate 69,785 40.1% 377,653 30.4% 112,319 18.7%  
Did not graduate high school 53,121 30.5% 139,595 11.3% 18,721 3.1%  

Employment P < 0.01
Unable to work 38,974 22.6% 64,172 5.2% 20,457 3.4%  

Table 1: Weighted demographic and health status characteristics of Kansas BRFSS 2012 sample in relation to their health literacy (HL) (N = 2,015,525).
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Retired 36,697 21.2% 228,189 18.4% 93,314 15.6%  
Student 10,940 6.3% 85,609 6.9% 20,087 3.4%  
Homemaker 9,091 5.3% 75,872 6.1% 36,557 6.1%  
Not employed 12,080 7.0% 70,610 5.7% 27,602 4.6%  
Employed full time 64,963 37.6% 715,790 57.7% 401,140 67.0%  

Income P < 0.01
< $15,000 38,905 28.2% 120,996 11.1% 22,378 4.0%  
$15,000 to < $25,000 49,816 36.1% 216,070 19.8% 69,355 12.4%  
$25,000 to < $35,000 12,881 9.3% 141,230 13.0% 58,594 10.5%  
$35,000 to < $50,000 13,141 9.5% 199,162 18.3% 78,101 14.0%  
$50,000+ 23,084 16.7% 412,074 37.8% 330,791 59.2%  

Home ownership P < 0.01
Own 102,192 59.9% 885,278 71.6% 481,810 80.5%  
Rent 55,637 32.6% 26,1251 21.1% 96,838 16.2%  
Other arrangement 12,673 7.4% 89,204 7.2% 20,042 3.3%  

Insurance status P < 0.01
Has health care coverage 137,949 79.9% 1,021,861 82.4% 527,619 88.0%  
Does not have health care coverage 34,636 20.1% 218,404 17.6% 72,168 12.0%  

Metropolitan status code P < 0.01
In MSA city code 28,951 26.9% 224,896 30.8% 142,735 38.1%  
Within MSA city suburb but not city center 31,311 29.1% 223,580 30.6% 119,793 32.0%  
Outside MSA 47,348 44.0% 282,718 38.7% 112,307 30.0%  

Survey language P < 0.01
English 157,285 90.3% 1,217,182 98.0% 594,666 99.1%  
Spanish 16,922 9.7% 24,350 2.0% 5,120 .9%  

Veteran status p = 0.52
Yes 17,650 10.1% 146,115 11.8% 64,699 10.8%  
No 156,557 89.9% 1,095,380 88.2% 535,088 89.2%  

General health rating p<0.01
Good or better health 101,039 58.0% 1,042,372 84.0% 547,147 91.4%  
Poor or fair health 73,168 42.0% 198,049 16.0% 51,378 8.6%  

Has chronic conditions P < 0.01
Yes 138,542 79.5% 766,370 61.7% 329,245 54.9%  
No 35,665 20.5% 475,162 38.3% 270,542 45.1%  

Length of time since last check-up p = 0.73
Within past year 119,389 71.0% 814,460 66.7% 410,474 70.1%  
Within past 2 years 18,766 11.2% 178,371 14.6% 77,013 13.1%  
Within past 5 years 11,193 6.7% 96,304 7.9% 41,165 7.0%  
Five+ years 16,582 9.9% 114,783 9.4% 51,921 8.9%  
Never had check-up 2,328 1.4% 16,568 1.4% 5,247 .9%  

Activity limitation due to health problems P < 0.01
Yes 71,303 41.1% 250,860 20.3% 86,890 14.5%  
No 102,083 58.9% 985,799 79.7% 510,935 85.5%  

Health problems requiring special equipment P < 0.01
Yes 36,578 21.0% 99,696 8.0% 27,487 4.6%  
No 137,630 79.0% 114,1400 92.0% 572,299 95.4%  

Poor physical health in past month P < 0.01
No poor physical health in past month 78,480 47.1% 833,027 68.0% 428,857 71.8%  
1-15 day poor physical health in past month 56,675 34.0% 298,326 24.4% 136,730 22.9%  
16+ poor physical health days in past month 31,641 19.0% 92,883 7.6% 31,657 5.3%  

Poor mental health in past month P < 0.01
No poor mental health in past month 89,334 53.7% 838,126 68.1% 453,353 75.9%  
1-15 day poor mental health in past month 51,052 30.7% 295,400 24.0% 112,725 18.9%  
16+ poor mental health days in past month 25,839 15.5% 96,721 7.9% 30,966 5.2%  

Poor physical or mental health in past month kept 
one from activities (self-care, work, recreation) p = 0.02

No poor physical/mental health in past month 64,662 54.1% 382,424 62.5% 152,600 62.2%  
1-15 day poor physical/mental health in past month 34,516 28.9% 171,825 28.1% 72,331 29.5%  
16+ poor physical/ mental health days in past month 20,399 17.1% 57,624 9.4% 20,231 8.3%  

literacy (8.6%). The participants of this study were representative of 
the state of Kansas in terms of sex, age, and ethnicity as reported by 
the U.S. Census Bureau. 

A higher proportion of racial/ethnic minority groups reported 
low health literacy (Black 9.7% vs. 4.0% high health literacy; 
Hispanic 15.7% vs. 5.8% high health literacy). Home owners 
represented the majority of all health literacy groups, and the 

relative proportion increased with increasing health literacy. Most 
Kansans had health care insurance coverage, and the proportion 
increased with increasing health literacy. Residents in rural areas 
comprised the majority of the low health literacy group (44.0%) 
whereas those living in MSA counties with large cities represented 
the largest proportion of those with high health literacy (38.1%). 
The majority of those taking the survey did so in English, and the 
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relative proportion of those taking the survey in English increased 
with increasing health literacy. 

Respondents ≥ 65 years of age represented the largest proportion 
of the low health literacy group (23.2%) whereas young adults and 
the middle-aged were equally represented in the high health literacy 
group. Most respondents had chronic conditions although the relative 
proportion by health literacy declined with increasing health literacy. 
Residents without activity limitations were the majority across the 
three levels of health literacy, and their relative proportion increased 
with increasing health literacy. A similar pattern was observed for 
mental health, although those who reported no poor mental health 
days comprised the majority of all health literacy groups.

In table 2, adjusted associations between the demographic 
variables and the outcomes of moderate/high health literacy vs. low 
health literacy are depicted. Men had a 46.0% decreased odds (OR 
= 0.54, 95% CI 0.37–0.78) of having high health literacy. Compared 
to residents ≥ 65 years, those 25 to 34 years had a 2.6-fold increased 
odds (OR = 2.61, 95% CI 1.24–5.47) of having high health literacy 
and adults 35 to 44 years had 2.1 times the odds (OR = 2.11, 95% CI 
1.00–4.46). Non-Hispanic blacks had a 50% decreased odds (OR = 
0.50, 95% CI 0.25–0.99) of having moderate health literacy. The non-
Hispanic other race category also had a 74.0% decreased odds (OR = 
0.26, 95% CI 0.11–0.62) of having moderate health literacy.

For education, the adjusted odds ratios for the relative odds of 
having moderate and high health literacy for high school graduates, 
those with some college/technical school, and college/technical 
school graduates were all significant compared to those who did 

not graduate from high school. For employment status, compared 
to those with full-time employment, the only relationship that was 
significantly associated with health literacy was for those who were 
unable to work. These individuals had a 75-77% decreased odds of 
having moderate and high health literacy, respectively. Compared to 
residents with an annual household income ≥ $50,000, those making 
<$15,000 an 84% decreased odds (OR = 0.16, 95% CI 0.08–0.31) of 
having high health literacy.

The adjusted associations between the health status variables and 
health literacy are displayed in table 3. Compared to those with a general 
health rating of poor/fair health, those with good/better health had 2.4 
times the odds (OR = 2.41, 95% CI 1.51–3.87) of having high health 
literacy. Those with chronic conditions 53% decreased odds (OR = 0.47, 
95% CI 0.28–0.78) of having high health literacy. Compared to residents 
with activity limitations, those without limitations had 2.1 times the odds 
(OR = 2.09, 95% CI 1.39–3.14) of having high health literacy. 

Discussion
This study was novel in its approach to use the three question 

health literacy screening tool as part of the statewide BRFSS survey. 
The addition of the screening questions as part of the BRFSS survey for 
the state of Kansas proved feasible. Furthermore, this study reinforces 
the findings that race, education, employment, income, sex, age, and 
health status are related to health literacy. There is a body of published 
literature investigating health literacy and health status for a variety 
of populations [24,25]. In this study, black respondents and those of 
other racial/ethnic categories had decreased odds of moderate and 
high health literacy which is consistent with the literature [26].

Variable 
Moderate HL High HL
OR (95% CI) OR (95% CI)

Sex    
Male 0.71 (0.50-1.00) 0.54 (0.37-0.78)
Female ref ref

Age    
18 to24 years 1.49 (0.63-3.52) 0.85 (0.33-2.23)
25 to 34 years 1.58 (0.78-3.20) 2.61 (1.24-5.47)
35 to 44 years 1.25 (0.60-2.59) 2.11 (1.00-4.46)
45 to 54 years 1.20 (0.65-2.22) 1.81 (0.93-3.52)
55 to 64 years 1.01 (0.59-1.73) 1.52 (0.86-2.67)
65 and older ref ref

Race/ethnicity    
Non-Hispanic Black 0.50 (0.25-0.99) 0.54 (0.26-1.12)
Non-Hispanic Other 0.26 (0.11-0.62) 0.55 (0.21-1.45)
Non-Hispanic Multi-race 2.19 (0.67-7.23) 1.85 (0.52-6.54)
Hispanic 0.97 (0.48-1.96) 0.91 (0.40-2.09)
Non-Hispanic White ref ref

Education    
Graduated college or technical school 6.13 (3.28-11.45) 25.18 (10.37-61.14)
Some college or technical school 3.06 (1.79-5.22) 8.54 (3.77-19.32)
High school graduate 1.78 (1.11-2.86) 3.36 (1.51-7.45)
Did not graduate high school ref ref

Employment    
Unable to work 0.25 (0.15-0.42) 0.23 (0.13-0.42)
Retired 0.74 (0.42-1.31) 0.85 (0.47-1.55)
Student 1.42 (0.44-4.56) 1.55 (0.44-5.47)
Homemaker 0.88 (0.35-2.21) 0.83 (0.32-2.12)
Not employed 1.06 (0.49-2.29) 1.21 (0.53-2.75)
Employed full time ref ref

Income    
< $15,000 0.41 (0.23-0.76) 0.16 (0.08-0.31)
$15,000 to < $25,000 0.52 (0.31-0.88) 0.33 (0.19-0.59)
$25,000 to < $35,000 0.94 (0.53-1.65) 0.64 (0.35-1.16)
$35,000 to < $50,000 1.16 (0.66-2.04) 0.68 (0.38-1.22)
$50,000+ ref ref

* Relative odds for moderate and high HL compared to low HL 

Table 2: Kansas BRFSS 2012 sample: Adjusted associations between demographic variables and health literacy (HL)*.
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Variable 
Moderate HL High HL
OR (95% CI) OR (95% CI)

General health rating    
Good or better health 1.66 (1.10-2.49) 2.42 (1.51-3.87)
Poor or fair health ref ref

Has chronic conditions    
Yes 0.63 (0.38-1.02) 0.47 (0.28-0.78)
No ref ref

Activity limitation due to health problems    
No 1.57 (1.10-2.26) 2.09 (1.39-3.14)
Yes ref ref

Health problems requiring special equipment    
No 1.25 (0.80-1.95) 1.93 (1.17-3.18)
Yes ref ref

Poor physical health in past month    
No poor physical health in past month 1.76 (1.06-2.92) 2.09 (1.17-3.73)
1-15 poor physical health days in past month 0.96 (0.56-1.64) 1.07 (0.58-1.95)
16+ poor physical health days in past month ref ref

Poor mental health in past month    
No poor mental health in past month 1.58 (0.89-2.80) 1.95 (1.04-3.66)
1-15 poor mental health days in past month 0.86 (0.48-1.55) 0.73 (0.38-1.41)
16+ poor mental health days in past month ref ref

Poor physical or mental health in past month kept one from activities (self-care, work, 
recreation)    

No poor physical/mental health in past month 1.06 (0.57-1.95) 1.04 (0.51-2.12)
1-15 poor physical/mental health days in past month 0.77 (0.41-1.43) 0.76 (0.37-1.55)
16+ poor physical/ mental health days in past month ref ref

* adjusted for education, employment, income, sex, age , and race 

^Relative odds for moderate and high HL compared to low HL

Table 3: Kansas BRFSS 2012 sample: Associations between health status variables and health literacy*^.

Not surprisingly, increasing educational attainment was also 
associated with increased odds of higher health literacy as others have 
reported [27-29]. Moreover, those who were unable to work and those 
of lower income had decreased odds of moderate/high health literacy 
which is consistent with other research [30]. Men had decreased odds 
of having high health literacy. This is mostly likely due to the fact that 
women’s access and utilization of health care system is higher than 
that of men [31]. Younger residents, those 25-44, were found to have 
increased odds of having high health literacy than patients 65 years 
of age and older which may be due to younger residents being more 
accustomed to comprehending novel information and the cognitive 
decline associated with aging. Also, younger patients may not be 
in the health care system as much as older patients since younger 
populations tend to be healthier than older populations. Therefore, 
the lack of contact with the health care system among younger patients 
may cause them to overestimate their health literacy. Interestingly, 
some of the demographic variables that we hypothesized may be 
associated with health literacy were not in significant the final model 
including marital status, home ownership, rurality, and language. 
These demographic variables are of interest and should continue to 
be incorporated for longitudinal study analysis. Mediators of these 
relationships were likely captured through the measures of education 
and income.

Considering health status, people who reported good or better 
health, had no activity limitations due to health, did not require 
special equipment for their health problems and had no poor physical 
or mental health in the past month tended to have higher health 
literacy than their comparison groups. The health status variables 
are not novel to the BRFSS dataset; however, the association of the 
health status measures in relation to health literacy is unique. The 
association among health status and health literacy may be similar 
to that observed in the younger responders and health literacy in that 
healthier responders may not be in the health care system as much as 
their sicker counterparts who report poor health, activity limitations, 
use of special equipment, or poor physical and mental health. On 
the other hand, the association between health status and health 
literacy may be due to the responders having higher health literacy 

which, in turn, influenced their behavior and willingness to engage 
in healthy/preventive behaviors. In contrast, those in poor health 
and therefore having greater contact with the health care system 
had lower health literacy. This finding accentuates the importance 
of providers communicating health information in a manner that is 
understandable to patients. This is particularly important for patients 
with chronic diseases that require ongoing management to prevent 
complications and worsening health status. People with chronic 
conditions have multiple treatment regimens and office visits. Often, 
such patients rely on their providers to manage their illness because the 
information can become overwhelming [32-34]. Speaking to patients 
at their level of health literacy or communicating health information 
at a low literacy level to all patients is especially relevant for those 
patients managing chronic conditions. Ensuring understanding and 
empowering patients to manage their chronic disease could decrease 
complications and, in turn, the number of office visits and costs for 
numerous chronic conditions. 

In this study, we used a three-item health literacy screening 
instrument to assess health literacy on a population level. This 
tool has been used in a wide range of patient populations although 
none have conducted a population-level health literacy assessment. 
However, health literacy continues to be a difficult construct to 
measure. To date, there is no one instrument that measures all aspects 
of health literacy. The three-item health literacy screening questions 
were selected for this study because of feasibility considerations. The 
questions provide a brief self-assessment of health literacy, are a viable 
option for a telephone survey, and provide a quick method to screen 
for health literacy on a population level. The three question screener 
is a validated tool that is growing in its use as a practical assessment 
of health literacy in research and clinical settings [16,17,19,20,35-
37]. The use of more comprehensive assessments were precluded 
in this study as they take longer to complete, require more staff 
and participant time, and are not practical as a screening tool for 
population-based assessment. 

This is the first study to incorporate a health literacy measure 
as part of a statewide BRFSS survey. Few studies have investigated 
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health literacy with rural populations in the Midwest United States. 
This is also the first large-scale, population-based study to utilize 
the health literacy assessment created by Chew et al. [16]. One study 
using a similar screening question with a large sample was recently 
published. The study used combined data from the Hawai’i Health 
Survey (HHS) years 2008 and 2010. Nearly 12,000 respondents across 
37 communities completed the survey. Health literacy was measured 
using a validated self-reported question, “How confident are you 
filling out medical form by yourself?” Results indicated 18.2% self-
reported low health literacy, and 14.7% self-reported having poor 
health. Those that self-reported poor health were significantly more 
likely to report: low health literacy, less education, older age, male 
gender, lower income, and unmarried marital status [38]. Based on the 
findings from our study, incorporating a three question health literacy 
screening assessment is a viable option for other states to include in 
their state-specific BRFSS module. Our results indicate there are 
multiple demographic and health status characteristics that are related 
to health literacy. This has implications for the clinical setting where 
screening for health literacy may help facilitate better communication 
between the patient and health care providers. Our results also have 
ramifications for population health. By identifying factors associated 
with lower health literacy, public health interventions and programs 
could be designed to improve health literacy for these at-risk groups. 

The three-item health literacy assessment used in this study 
identified sociodemographic factors and health status indicators 
that were associated with health literacy. However, the evidence 
supporting the use of a health literacy screening tool has yet to be 
established. Paasche-Orlow and Wolf (2008) acknowledged some 
possibility of harm to patients from shame and stigma and found 
little support to promote patient health literacy screening [39]. 
Notifying physicians of patient health literacy has produced mixed 
results as well. In one study, physicians reported less satisfaction 
with their clinical encounter, and there were no differences in 
measured health outcomes [40]. The model for success may be found 
in a combination of informing health care professionals about the 
prevalence of low health literacy in the population, launching public 
health campaigns aimed at improving health literacy, and utilizing 
public health organizations to provide community-level education 
and support services to residents. The methodology used in this study 
allows researchers and health care providers to begin to create and 
implement multi-level solutions. Improving health literacy could have 
downstream effects on many health outcomes and disease conditions 
from improved maintenance of chronic health conditions to reduced 
adverse effects from medication errors.

Limitations 
This study utilized cross-sectional data from one Midwestern 

state with validated methodology [41,42]. Several limitations should 
be considered. Self-reported survey data are subject to possible 
response bias, although self-reported health literacy rates have been 
demonstrated as reliable for a variety of skills [20]. Due to the length, 
survey fatigue may have also affected responses. Furthermore, due 
to the nature of the screening test (only three items), the ability to 
objectively assess health literacy gaps was not possible. Additionally, 
as part of the study design, data were limited to specific questions 
that comprise the BRFSS module. Due to the proscribed nature of the 
questions included on the survey, exploration of additional questions 
that might further contribute to the findings was not possible. 
Finally, the cross-sectional nature of the data prohibits making causal 
judgments and study results may not be generalizable to other states 
with differing demographic characteristics.

Conclusions
Notwithstanding these limitations, this study has demonstrated 

the feasibility of assessing health literacy by incorporating a three-
item health literacy assessment into an optional state-specific module 
of the BRFSS. Additionally, health literacy rates for the state have been 
identified and associations with variables typically collected through 
the BRFSS survey are confirmed. The implications of this study’s 

findings are relevant to both health practitioners and researchers. 
Interventions and programs directed at multiple levels are necessary 
to improve health literacy and the poorer outcomes associated with 
a low health literate population. Assessing health literacy at the 
population-level is a necessary tool for health practitioners as this 
knowledge is vital to ensure healthcare accessibility and the successful 
use of health promotion and educational information.
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