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Abstract

Introduction: Low health literacy contributes to health disparities. We sought to develop and evaluate a remotely
administered tool to measure health literacy in health disparate populations. The basic research design involved asking the
remotely administered questions in conjunction with an existing and valid measure of health literacy, the S-TOFHLA, to a
non-representative convenience sample of individuals drawn from lower income communities. The measures of the
remotely administered questions were then correlated with the results of the S-TOFHLA to determine if there was a
connection between the two measures. We found a statistically significant correlation between a single question in the
remotely administered survey and the validated S-TOFHLA measure. This research supports previous work that points to
the importance of just a single remotely administered question in terms of correspondence with the S-TOFHLA.

Objective: Develop a questionnaire that can be remotely administered to check for Health Literacy.

Methods: Correlation analysis is conducted between various questions and S-TOFHLA scores to determine criterion
validity.

Results: A single question, “How confident are you in filling out medical forms by yourself?” outperforms other measures
in correlating with the S-TOFHLA scores.

Conclusions: Further assessment of the confidence question both in isolation and in conjunction with other literacy
identifiers should be conducted. Also, this question should be tested against other measures of health literacy beyond the
S-TOFHLA.
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1 Introduction

Health literacy is an important topic that impacts society and cuts across socio-economic strata. This research attempts
to construct a remotely administered questionnaire for measuring health literacy. The measures proposed herein are
compared with an existing measure of health literacy, the S-TOFHLA. This paper briefly examines the importance of
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health literacy, outlines the structure of how the study was conducted, and examines the correlation between the measures
developed with the S-TOFHLA.

1.1 The importance of health literacy and the need for a remotely

administered questionnaire

Health literacy is a key aspect related to patient health and is an ongoing problem in the United States affecting upwards of
90 million people or 50 percent of the adult population ™. While the issue of health literacy cuts across all sectors of
society ¥ it is also a disparities issue because it tends to have stronger impacts on disadvantaged groups > 7). Patients must
be able to understand their clinical providers as well as read and comprehend health related instructions in order to receive
maximum benefit from health care services. Poor health literacy impacts compliance when patients do not know when
to take medications or schedule follow-up appointments. It can negatively impact informed consent procedures, and
it adversely affects access to services when patients do not understand the rights and responsibilities associated with
Medicaid and other forms of insurance . A lack of health literacy has been shown to be related to a number of
detrimental health conditions including: poorer health **; poorer control of asthma, diabetes, and hypertension > ¢I;
higher health care use *"); increased hospitalizations [ *°!: increased violence ?”'; premature death ?!1; and, higher health
costs 2224,

While the National Adult Literacy Survey ! demonstrates that low health literacy is a problem that transcends the poor
and disadvantaged, it remains difficult to economically assess the health literacy of broader populations. Such assessments
require the administration of in-person surveys * which are more expensive and time-consuming than other survey
methodologies such as telephone, web-based, and mail surveys . Thus, research tends to focus on low-income health
clinics where health literacy is more variable and little attention is given to assessing health literacy in broader populations.

This research attempts to fill this gap by developing a health literacy measurement instrument that could be remotely
administered using telephone, web-based, and/or mail survey methods. A key aspect of this research and the development
of such an instrument is establishing its validity *"). Using the method of criterion validity this research compares through
correlation analysis the questions developed herein with an existing measure of health literacy, the S-TOFHLA ?8]. Such a
method is justified given that the basis for establishing the validity of the Rapid Estimate of Adult Literacy in Medicine
(REALM) is its correlation with the TOFHLA .84 and the S-TOFHLA .80 !,

The long-term benefit of establishing a remotely administered instrument is significant. The specific hypothesis of
whether poor health literacy is a widespread or localized phenomenon could be more fully tested. The impact of answering
this question should not be underestimated. If poor health literacy is in fact as widespread as believed, statistics to this
effect could play a major role in influencing and changing clinical provider behavior toward patients. Also, it would
provide additional impetus for programs addressing health literacy. Further, such an instrument could be used to establish
baselines and collect follow-up information in a cost-effective way across any number of populations/geographic areas
(e.g., communities, cities, regions, states, the nation as a whole). For example, a community may want to establish its
baseline level of health literacy prior to enacting efforts to improve health literacy and/or improve patient/provider
interactions. Follow-up surveys could then be conducted to determine if health literacy levels had improved or remained
the same over time.

1.2 Study overview
The specific objectives of the study included:

e Develop a set of questions related to a person’s health care experience, comprehension, and literacy that can be
remotely administered (by mail or telephone).

e Interview patients in low-income communities (to achieve variability in terms of health literacy).
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e Analyze the questions developed above to determine which questions correlate well with the health literacy
scores from the S-TOFHLA thereby establishing the validity of the remotely administrable questions.

2 Methods

The survey was conducted in-person with a non-representative convenience sample in low-income areas of Mobile,
Alabama. IRB approval for the project (10-097) was obtained on May 12, 2010. Data collection was through paper and
pencil forms. A total of 164 surveys were collected from February 18, 2011 to June 25, 2011. The majority of the
interviews were conducted in faith-based institutions (n = 115, 70%), while the other 30% were in community centers and
educational facilities. The survey took approximately 25 minutes to administer including the seven minutes allotted for the
S-TOFHLA. At the end of the survey, participants were provided a $15 incentive. No information in the survey can be
linked to any respondent identifying information.

2.1 Participants

There were a total of 164 survey participants. Generally survey participants were female (72%) and overwhelmingly
African-American (97%). Almost half the participants were under the age of 45 (48%). There was a relatively even
distribution across education with just at a third of the sample attaining a high school diploma or GED, another third
having had between one to three years of college, and the remaining third having at least completed college. The
educational background of participants may have contributed to higher than expected health literacy among the sample.
Most participants rated their health as either very good (31%) or good (40%).

2.2 Research plan

The analysis proceeded in three phases. The first was to calculate the S-TOFHLA score for survey participants. Phase two
included creating a series of remotely administrable measures (both indices and factor scores) related to health literacy
using questions about the respondent’s health related experiences from the survey. In phase three, the measures developed
in phase two were correlated with the S-TOFHLA score.

2.2.1 Phase 1: calculating the S-TOFHLA score

The S-TOFHLA score is calculated by adding together the correct responses made by survey participants to the 36
multiple-choice items. For each multiple-choice item, participants are asked to select the appropriate word to complete the
statement. Each correct response receives a score of one and each incorrect response a score of zero such that the overall
score ranges from 0 to 36. According to Nurss et al. % scores from 0 to 16 are considered inadequate functional health
literacy. Scores from 17 to 22 are considered marginal health literacy, and those from 23 to 36 are considered adequate
health literacy. The raw S-TOFHLA score is used in the correlation analysis because it is an interval/ratio measure.

Despite attempts to maximize the variability of low and marginal health literacy only 6 percent scored in the inadequate
health literacy range. Two percent had marginal scores; and 92 percent had adequate scores. The skewed nature of this
distribution to the high end attenuates the variability of the S-TOFHLA in this analysis. This attenuation likely weakens
the S-TOFHLA'’s correlation with other measures. Consequently the correlation analysis is conducted with both the full
sample and a subset of the sample where those scoring 35 and 36 on the S-TOFHLA are excluded. Despite limiting the
sample size dramatically, the correlation coefficients increase and statistical significance is still attained in this subset
analysis.

2.2.2 Phase 2: developing a remotely administrable measure of health literacy

The objective in this phase was to use remotely administrable questions related to the respondent’s health care experiences
from the survey to obtain a measure(s) that would then correlate well with the S-TOFHLA (phase three). To the extent that
these questions correlate well with the S-TOFHLA they should, according to the method of criterion validity, measure
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health literacy. To this end a number of questions from the survey were combined into additive indices and factor scores; a
summary of these measures as well as question wording can be found in Table 1.

Table 1. Summary of questions and remotely administrable items

Questions Additive Index Name Factor Score Name Expectation with S-TOFHLA

4.1,4.2(r), 4.3 All FS1 Positive correlation
4.1 “How often do you have problems learning about your medical condition because of difficulty understanding written information . . . always, often,
sometimes, occasionally, or never?”
4.2 “How confident are you filling out medical forms by yourself . . . extremely, quite a bit, somewhat, a little bit, or not at all?”
4.3 “How often do you have someone (like a family member, friend, hospital/clinic worker, or caregiver) help you read hospital materials . . . always,
often, sometimes, occasionally, or never?”
5.1,5.2,5.3(r) Al2 FS2 Negative correlation
5.1 “How comfortable are you talking to a doctor about your health . . . very comfortable, somewhat comfortable, only a little comfortable, or not very
comfortable at all?”
5.2 “How comfortable are you talking to other health care providers about your health . . . very comfortable, somewhat comfortable, only a little
comfortable, or not very comfortable at all?”
5.3 “When you speak with a doctor or other health care providers, do you find it difficult to understand them . . . almost all of the time, most of the time,
only some of the time, or almost none of the time?”
57a-f Al3 Negative correlation
5.7 “Generally speaking, when you might have difficulty understanding a doctor or another other health care provider, do you ever . . .”

a. “Ask the doctor or health provider to write down what he/she is saying?”

b. “Talk to a nurse or someone else who works in the clinic?”

c. “Talk to someone else like a friend or a relative?”

d. “Bring someone else with you to the clinic?”

e. “Schedule another visit to the clinic?”

f. “Go to a different clinic?”
5.9,5.10 Al4 Negative correlation
5.9 “When you receive brochures, pamphlets or other papers from a doctor, hospital or clinic, do you typically read . . . almost all of it, most of it, only
some of it, or almost none of it?”
5.10 “When you read brochures, pamphlets or other papers from a doctor, hospital or clinic, do you feel like the information is easy to understand almost
all of the time, most of the time, only some of the time, or almost none of the time . . . almost all of the time, most of the time, only some of the time, or
almost none of the time?”

4.1,4.2(r), 4.3,5.1(r), 5.2(r), 5.3 FS5 Positive correlation
5.7b, 5.9(r), 5.10(r) FS6 Positive correlation
4.1,4.2(r), 5.1(r), 5.3 FS7 Positive correlation

Note. (r) denotes that it was necessary to reverse the values of the variable so that it would be aligned in the same direction as the other variables in the
index or factor score.

Questions 4.1, 4.2, and 4.3 were taken from Chew et al. " and refer to understanding written information, confidence in
filling out medical forms, and having someone assist with reading medical materials. These questions were combined into
the All index and the FS1 factor score. All ranged from a minimum score of three to a maximum score of fifteen where
three would indicate the most difficulty with health literacy and fifteen the least difficulty with health literacy. The
expectation was that Al1 and FS1 would positively correlate with the S-TOFHLA.

Questions 5.1, 5.2, and 5.3 were taken from the Assessment of Functional Health Literacy study % and deal with comfort
issues and difficulty understanding the doctor. They were combined into the Al2 index and the FS2 factor score. Al2
ranged from a low value of three to a high value of eleven where three represents the least difficulty with health literacy
and eleven represents the most difficulty with health literacy. The expectation here was that Al2 and FS2 would negatively
correlate with the S-TOFHLA.

Questions 5.7 a thru f ©* represented coping mechanisms used when having difficulty understanding a doctor or other
health care provider. These questions were combined into Al3 creating an index score from zero to five. A score of zero
indicated that the participant had not used any of the coping mechanisms; whereas, a score of five indicated that the
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participant had used all five of the coping mechanisms when trying to understand a doctor or other health care provider.
Al3 was expected to negatively correlate with the S-TOFHLA.

The final additive index was Al4 composed of questions 5.9 and 5.10 2. These questions asked about how much hospital
documentation the participant typically read and how well they understood it. Al4 ranged from two to seven where two
indicated the least difficulty with health literacy and seven indicated the most difficulty with health literacy. Al4 was
expected to negatively correlate with the S-TOFHLA.

In addition to the additive indices and factor scores above, subsets of these same questions were combined into three
additional measures represented by factor scores FS4, FS5, and FS6. FS4 combined items 4.1, 4.2, 4.3,5.1, 5.2, and 5.3.
FS5 was composed of questions 5.7b, 5.9, and 5.10. And, FS6 combined questions 4.1, 4.2, 5.1, and 5.3. Finally, while not
initially planned, questions 4.1, 4.2, and 4.3 were used individually as possible single remotely administrable measures of
health literacy.

3 Results

Phase 3: correlating the remotely administrable measures with the S-TOFHLA

Table 2 presents the results of the correlation analysis. As indicated, each index, factor score, and individual question
identified in phase 2 were correlated with two measurements of the S-TOFHLA. The first measurement is the raw
S-TOFHLA score that ranges from 0-36 where zero indicates exceptionally poor functional health literacy and 36
indicates very good functional health literacy. The second measurement modifies the S-TOFHLA to exclude those
participants that scored either a 35 or a 36 due to the attenuation that reduces the variability in the measurement. As seen in
Table 2, the measures, All, FS1, and 4.2 that were significantly related to the S-TOFHLA remained significant (albeit at
slightly lower confidence levels) when correlated with the modified S-TOFHLA score. The analysis using the modified
S-TOFHLA score is better able to show the relationship between the remotely administrable measures despite the reduced
number of cases.

Table 2. Correlation of remotely administrable items with S-TOFHLA and modified S-TOFHLA

Modified S-TOFHLA

DatEr S-TOFHLA (those scoring 35 or 36 excluded)
Factor Score - -

Sig. N r sig. N
All 0.3029 0.0002"" 164 0.4181 0.0060" 51
Al2 -0.0124 0.9980 164 -0.0865 0.9064 51
Al3 -0.0376 0.9562 150 0.1536 0.9007 44
Al4 -0.1199 0.6325 143 -0.0174 1.0000 45
FS1 0.3046 0.0011™ 164 0.4242 0.0284" 51
FS2 -0.0050 1.0000 164 -0.0903 1.0000 51
FS5 0.1834 0.0553 164 0.3184 0.0542 51
FS6 0.0158 0.9969 138 0.1072 0.8746 42
FS7 0.1839 0.0542 164 0.2949 0.1031 51
41 0.1754 0.4078 164 0.2936 0.5423 51
4.2(r) 0.2913 0.0032™ 164 0.4223 0.0416" 51
43 0.2319 0.0575 164 0.2845 0.6029 51

" significant at p < .05; ™ significant at p < .01; ™ significant at p <.001

All of the remotely administrable measures possessed the predicted direction except for Al3 when correlated with the
modified S-TOFHLA. However, only two variables attain statistical significance in the analysis: Al1 which is the additive
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index of the three questions from Chew et al. Y, FS1 created from the same three questions, and question 4.2 by itself.
Both All and FS1 are essentially equivalent in regards to the S-TOFHLA and the modified S-TOFHLA. When correlated
with the S-TOFHLA, Al1 has a significant r of 0.3029 while FS1 has a significant r of 0.3046. When correlated with
the modified S-TOFHLA the r’s increase similarly for both variables with Al1 attaining a significant correlation of 0.4181
and FS1 attaining a significant correlation of 0.4242. The correlation coefficient’s in both cases are less than initially
anticipated by the research. But particularly in the case of the modified S-TOFHLA represent a moderately strong
relationship.

Given the correlation of All with both S-TOFHLA measures, additional analysis was conducted for each individual
question from All (4.1, 4.2, and 4.3) to see how well they would correlate independently. These results can be seen at the
bottom of Table 2 and suggest that it is not necessary to combine these measures into an additive index or factor score.
Indeed, question 4.2 is the real standout, it significantly correlates with the S-TOFHLA, r 0.2914, and the modified
S-TOFHLA r 0.4223. These correlation coefficients are essentially equivalent to the correlations attained by All and FS1
for both S-TOFHLA measures.

4 Discussion

The primary expectation was that a combination of the questions administered in the survey could be identified and
combined into a remotely administrable measure that could then be validated as a measure of health literacy by correlating
with the S-TOFHLA. Although the indices and factor analysis revealed a number of potential combinations of the
questions, only Al1 and FS1 composed of the three questions 4.1, 4.2, and 4.3 identified by Chew et al. ¥ showed any
promise in terms of being significantly correlated with the S-TOFHLA. Further, when All and FS1 were broken down and
the individual questions tested, the analysis revealed that question 4.2 was key to the correlation with the S-TOFHLA.

Although intending to identify a series of questions, it is quite promising to identify that a single question is at least
moderately correlated with the S-TOFHLA. The original intent of Chew et al. ¥ was to develop a short series of questions
that could be applied in a medical setting to quickly determine the health literacy of patients. The intent of this research
was to develop a series of questions that could be remotely administered to assess health literacy in broad populations.
Essentially question 4.2, “How confident are you in filling out medical forms by yourself?” may hold the key to each of
these enterprises. In moving forward, there are a number of avenues for further research since the correlation between
question 4.2 and the S-TOFHLA, as strong as it is, is likely not sufficient for the measure to be used in isolation.

First, these results may be due to the strong skew in the S-TOFHLA toward the high end of functional health literacy found
in this non-representative convenience sample. Other samples using the S-TOFHLA with better variation among a larger
N may reveal stronger correlation with question 4.2 and thereby justify its use as a single measure.

Second, the lack of success may be due to inherent deficiencies in the S-TOFHLA as a measure of health literacy if its
procedures consistently produce skewed distributions. Thus, additional research correlating question 4.2 with different
measures of health literacy (e.g., REALM) may reveal stronger correlation.

Third, despite the success of question 4.2, concepts such as health literacy are inherently complex and multi-dimensional.
Consequently, it is reasonable to assume that the development of additional questions that could be combined with
question 4.2 might enhance its correlation with health literacy measures and thus produce a better overall remotely
administrable measure of health literacy. While the additional questions used in this research were unable to produce
such an effect, this research advances that goal by demonstrating which questions were ineffective in developing such a
measure. While using a single question such as 4.2 as a remotely administrable measure of health literacy would be ideal,
it is most likely that a remote measure will be composed of a series of at least three to six questions. Such a measure would
satisfy Chew et al.’s * search for a series of questions that could be used in-person at the time of clinical treatment and
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this research’s search for a series of questions that could be used in either mail or telephone surveys to assess health
literacy in broader populations.

5 Conclusion

The following then are the key findings from this research. First, a single measure, question 4.2, does an adequate job of
assessing health literacy based on its non-random and moderate correlation with the S-TOFHLA. This question can be
easily administered in a number of formats such as in-person or remotely by either telephone or mail survey. There is
however room to improve this measure. Additional testing both with the S-TOFHLA in different populations and with
different measures of health literacy may help to validate the use of this question as a single item indicator of health
literacy. Finally, it is likely that there may be other questions that can be combined with question 4.2 to enhance its validity
as a measure of health literacy.
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