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Diabetes is a large and grow-
ing problem that affects the 
veteran population dispro-
portionately.1 In 2004, the 

disease was the sixth leading cause 
of death in the United States.2 The 
prevalence of diagnosed diabetes rose 
from 5.1% in 1997 to 7.4% in 2005, 
while the percentage of U.S. adults 
with obesity—which increases the 
risk for diabetes—rose from 19.4% 
to 25.4% during the same period.3 
Direct and indirect expenditures at-
tributed to diabetes in 2002 were es-
timated at $132 billion, or one out of 
every 10 health care dollars.4 In the 
United States, the number of inpa-
tient hospital care days attributable 
to diabetes reached close to 17,000 in 
2002.4 Economically disadvantaged 
and older people are especially sus-
ceptible to diabetes,5 and VA patients 
tend to be older, sicker, and poorer 
than the general U.S. population.1 
To deal with the problem, the VA has 
focused intensely on monitoring, 
tracking, and developing the stan-
dard of diabetes care in recent years.

The VA’s efforts, however, have 
not yet included assessments of two 
vital factors in diabetes management: 
patients’ health literacy levels and 
the understandability of the educa-
tional materials provided to them. 
Health literacy represents a constella-
tion of skills, including the ability to 
perform basic reading and numerical 
tasks that are required to function in 
the health care environment.6 

These skills are particularly impor-
tant in patients with diabetes, because 
self-management and education re-
garding self-management are critical 
components of diabetes care.5,7 Pa-
tients with diabetes can reduce the 
risk of complications significantly 
if they are educated about the dis-
ease and learn and practice the skills 
needed to enhance control of blood 
glucose, blood pressure, and choles-
terol levels.8 Comprehensive educa-
tion results in fewer hospitalizations, 
better glycemic control, and imputed 
economic savings.9 Health care system 
characteristics and the level of patient 
knowledge and empowerment also 
have an impact on the disease burden 
associated with diabetes.5 Further-
more, there are statistically significant 
associations between health literacy 
scores and glycosylated hemoglobin 
(HbA1c) levels.10

Because of the important role that 
patient education plays in diabetes 
treatment, we conducted a study to 
assess the health literacy of diabetic 
patients at the VA Eastern Colorado 

Health Care System (ECHCS) in 
Denver, and the understandability 
of educational materials provided 
to these patients. We collected de-
mographic data on the patients, de-
termined their health literacy levels, 
and estimated the grade levels of ma-
terial being presented through diabe-
tes educational classes and handouts. 
We then analyzed these data statis-
tically to evaluate the understand-
ability of the educational materials 
and uncover any demographic sub-
groups that might be particularly  
underserved. 

HEALTH LITERACY AND  
DIABETES
According to the National Assessment 
of Adult Literacy (NAAL), conducted 
by the U.S. Department of Education 
(DoE) in 1992, nearly 40 million of 
the 191 million adults in the U.S. 
demonstrated skills in the lowest level 
of literacy—that is, they were able 
to complete no more than the most 
basic reading and numeric tasks.11 In 
the most recent NAAL, conducted in 
2003, average prose and document 
literacy scores were essentially un-
changed from 1992.12 Recognizing 
that low general literacy is associated 
with poor understanding of both writ-
ten and spoken medical advice,13 the 
2003 NAAL included an assessment 
of health literacy developed jointly by 
the HHS and the DoE.14 This study 
found that over 75 million adults had 
either basic or below basic health lit-
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eracy and that average health literacy 
scores were lower among adults who 
were over age 65, had not completed 
high school, or were living below the 
poverty level.14

Some of the tasks that patients 
with low health literacy levels may 
find difficult include locating infor-
mation on medication labels or in 
educational brochures, following 
directions to prepare for diagnostic 
tests, using appointment slips to re-
member upcoming provider visits, 
and completing informed consent 
documents.10,14 As a result of these 
challenges, patients’ health outcomes 
may be compromised.10,13,15,16 

Prevention or management of type 
2 diabetes often requires patients to 
follow dietary restrictions and exer-
cise programs.17 In type 1 (and some 
cases of type 2) diabetes, patients 
must learn to monitor their own 
glucose levels and self-administer in-
sulin, and they must keep track of ap-
pointments with multiple providers 
for periodic follow-up and screening. 
As such, providers caring for patients 
who are at risk for or have been diag-
nosed with diabetes have a responsi-
bility to educate these patients about 

the disease and to encourage adher-
ence to recommended regimens. In 
fact, the American Diabetes Asso-
ciation consistently has identified 
patient education as a critical compo-
nent of diabetes care.7

Low health literacy is common 
among patients with diabetes. In a 
study of 402 patients with hyperten-
sion and 114 patients with diabetes, 

48% of the entire sample and 44% of 
those with diabetes had inadequate 
functional health literacy.16 These 
patients were significantly less likely 
than those with adequate functional 
health literacy to know important 
facts about their disease and its man-
agement.16 Two other cross-sectional 
surveys found similar results, with at 
least 50% of diabetic patients having 
marginal or inadequate functional 
health literacy.10,18 Furthermore, in 
one of these studies, there was a statis-
tically significant association between 
health literacy scores and glycosylated 
hemoglobin (HbA1c) levels.10 

STUDY DESIGN 
This descriptive study was conducted 
at the VA ECHCS, a tertiary care VA 
medical center that supports spe-
cialty and primary care clinics. The 
study protocol was approved by the 
medical center’s Institutional Review 
Board and Research and Develop-
ment Committee. 

The endocrinology clinic at the 
VA ECHCS holds a group education 
class—taught by a nurse, a dietician, 
a pharmacist, and a podiatrist—twice 
monthly for patients with newly or 

previously diagnosed type 1 or type 
2 diabetes. An investigator attended, 
audio-taped, and took field notes 
on one complete class. All patients  
attending this class—and additional 
attendees of subsequent classes—
agreed to participate in the study  
and underwent the Short-Test of  
Functional Health Literacy in Adults 
(S-TOFHLA).19 We collected demo- 

graphic data (including age, sex, 
race, years of schooling, and native 
language) from study participants 
using questions based on those 
developed by the authors of the S- 
TOFHLA instrument.19

We transcribed the audio tape 
of the class—except for the portion 
taught by the pharmacist, which was 
inaudible on the tape—and used the 
Gunning Fog Index20 to score the 
transcript for readability and under-
standability. We also used the Fog 
Index to analyze printed handouts 
used at the VA ECHCS for patient di-
abetes education. 

We entered the demographic data, 
S-TOFHLA scores, and Fog Index 
scores into the SPSS statistical soft-
ware package (SPSS Inc., Chicago, 
IL), double-checked it for accuracy, 
and computed descriptive statistics 
and correlations.

Instruments used 
The S-TOFHLA is a 36-item, timed 
test that assesses the reader’s level 
of functional health literacy. It was 
developed in response to a need for 
a shorter health literacy screening 
measure than the original TOFHLA 
instrument.21 The S-TOFHLA is a 
proven, valid, and reliable tool for 
measuring health literacy,19,22 and 
it can be used by health educators 
to identify individuals who require 
special assistance to achieve learn-
ing goals. We chose it for use in our 
study because it assesses reading 
comprehension (the ability to read 
and understand both prose passages 
and numerical information), along 
with the ability to read and correctly 
pronounce a list of words.19 

Respondents to the S-TOFHLA an-
swer questions within two passages. 
One is about x-ray preparation and 
the other contains questions from a 
Medicaid application. The passages 
are designed using the modified cloze 
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procedure, with every fifth to seventh 
word omitted and four multiple-
choice options provided.22 The x-ray 
passage has a fourth grade readability 
level and the Medicaid passage has a 
tenth grade readability level.22 

S-TOFHLA scores can indicate in-
adequate functional health literacy (0 
to 16), marginal functional health liter-
acy (17 to 22), or adequate functional 
health literacy (23 to 36). Patients 
whose scores indicate adequate func-
tional health literacy can be expected 
to read and interpret most health 
texts. Patients who have marginal or 
inadequate functional health literacy 
are likely to have difficulty reading, 
understanding, and interpreting most 
health materials, including directions 
for participating in their health care. 
As such, they are at greater risk for in-
correct medication self-administration 
or nonadherence to prescribed diets or 
treatment regimens.21

The Gunning Fog Index is a quick, 
concise method of testing the grade 
level of educational materials. It was 
developed in the 1950s by Robert 
Gunning to encourage clear business 
writing techniques. Since then, it has 
been used widely in many disciplines.

To calculate the Fog Index, the 
number of words in a passage com-
posed of several complete sentences 
are counted until they total about 
100. This number of words is then 
divided by the number of sentences 
to get the average sentence length of 
the passage. The number of complex 
words—those with three or more 
syllables—are then counted for the 
passage. Finally, the average number 
of words per sentence is added to the 
number of complex words and mul-
tiplied by 0.4. The resulting number 
is the Fog Index. A Fog Index of 9 
corresponds to a ninth grade read-
ing level and a Fog Index of 12 cor-
responds to a twelfth grade reading 
level.20

PATIENT HEALTH LITERACY 
Of the 30 patients recruited to par-
ticipate in our study, all but one were 
male (Table 1). The mean age for the 
group was 55 years. Three partici-
pants had some high school educa-
tion but did not graduate, 12 were 
high school graduates, nine had some 
college education, and four were col-
lege graduates. All but three partici-
pants reported English as their native 
language, and the three individuals 
who were non-native English speak-
ers all had adequate functional health 
literacy in English according to their 
S-TOFHLA scores.

Overall, S-TOFHLA scores re-
vealed that 10 (33%) of the patients 
in our study had marginal or inad-

equate functional health literacy 
(Table 1). The other 20 patients 
(67%) had scores indicating adequate 
functional health literacy. Of the four 
patients who had graduated from col-
lege, three had inadequate functional 
health literacy and one had marginal 
functional health literacy.

We discovered a moderate negative 
correlation between age and health lit-
eracy level, with a Pearson’s r value of 
–.5 (n = 29). There was no statistically 
significant relationship between years 
of schooling and health literacy level. 

UNDERSTANDABILITY OF  
EDUCATIONAL MATERIALS
Results of the Fog Index analysis of 
the diabetes group educational class 

 

Table 1. Descriptive statistics for the 30 diabetic  
patients included in the health literacy study  

at the VA Eastern Colorado Health Care System

Parameter Result

Total sample—no. of patients 30

Age (in years)—mean 55

Sex—no. of patients (%)
  Male 29 (97)
  Female 1 (3)

Native language—no. of patients (%)
  English 27 (90)
  Non-English 3 (10)

Highest level of education—no. of patients (%)
  Some high school 3 (10)
  High school graduate 12 (40)
  Some college 9 (30)
  College graduate 4 (13) 
  Information unavailable 2 (7)

Health literacy level*
  Inadequate 3 (10)
  Marginal 7 (23)
  Adequate 20 (67)

*Health literacy level based on administration of the Short-Test of Functional Health 
Literacy in Adults (S-TOFHLA). Based on this test, a patient’s functional health literacy 
is considered inadequate if the score is between 0 and 16, marginal if the score is be-
tween 17 and 22, and adequate if the score is between 23 and 26.



transcripts indicated that the nurse’s 
portion of the class was taught at a 
grade level of 12.9, the dietician’s por-
tion was taught at a grade level of 
10, and the podiatrist’s portion was 
taught at a grade level of 11.5 (Table 
2). On average, the entire class (ex-
cluding the pharmacist’s portion) was 
taught at a grade level of 11.5. The 
mean grade level of the printed edu-
cational materials was 10.

PROVIDERS NOT TUNED IN TO 
PATIENTS’ NEEDS
Although the majority of the subjects 
in this study were well educated and 
had adequate functional health lit-
eracy, one third showed marginal or 
inadequate functional health literacy. 
For these patients, the likelihood 
that their diabetes education needs 
are not being met is higher. This risk 
is compounded by the finding that 
both written and verbal content of 
diabetes educational materials pro-
vided at the VA ECHCS are prepared 
at advanced grade levels (tenth grade 
and above). 

The average reading level of adults 
in the United States is eighth grade, 
and one in five adults reads at a level 
of grade five or below. It is generally 
believed that health education ma-
terials should be written at a sixth 
grade reading level, so that they can 
be read by the widest possible audi-
ence.23 Research suggests that, while 
an extensive array of health educa-
tion materials with relatively consis-
tent content is available to patients 
through various media, many are 
written above this level.16 Our study 
results support this notion.

Adult learning principles must 
be taken into consideration when 
estimating patients’ health literacy. 
It is possible that some individuals 
would be able to understand the 
content of oral presentations that 
they would find difficult to under-

stand in written form. Regardless, 
patients with inadequate or mar-
ginal health literacy will have dif-
ficulty performing such tasks as 
reading and comprehending printed 
educational materials and following 
directions on the labels of medica-
tions that are essential to the man-
agement of their disease.

Low health literacy levels may 
help explain why patients with less 
formal education tend to be at greater 
risk for health problems (such as obe-
sity), compared with patients who’ve 
completed higher levels of formal ed-
ucation. According to Medical Expen-
diture Panel Survey data, individuals 
whose highest level of education was 
high school (complete or incomplete) 
were more likely to be obese (54.3%) 
than those who had attained at least 
some college education.24

It is important to note, however, 
that our study participants who had 
graduated from college had some 
of the lowest literacy scores. Not all 
college educated individuals have 
adequate health literacy: The 2003 
NAAL reported that 4% of adults 
with associate’s degrees and 3% of 
adults with four-year college degrees 
or graduate level education had 

below basic health literacy.12 In addi-
tion, the age of our subjects could be 
a confounding variable in this study. 
Our findings lend support to previ-
ous studies that have demonstrated 
a decline in reading ability with ad-
vancing age.

STUDY LIMITATIONS
The Gunning Fog Index was de-
signed and tested for reliability in 
assessing reading comprehension, 
not comprehension of spoken lan-
guage. We used this method of 
calculating grade level on printed 
transcripts to illustrate the possi-
bility that the index also can assess 
oral presentations. The index does 
not take the pauses, facial expres-
sions, or body language of a pre-
senter into account, however, and 
an oral presentation may increase 
the opportunity for a learner to seek 
clarification of unfamiliar vocabu-
lary and concepts. Additionally, the 
S-TOFHLA does not determine the 
test taker’s listening skills. These are 
clear limitations of our study.

Nevertheless, the Fog Index score 
for the class transcript indicated that 
the class was taught, on average, 
above the eleventh grade reading 
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Table 2. Understandability of educational material  
provided to diabetic patients at the VA  
Eastern Colorado Health Care System

Educational material Grade level*

Verbal content (diabetes group education class)†

  Overall  11.5
  Nurse 12.9
  Dietician 10.0
  Podiatrist 11.5

Written content (patient handouts) 10.0

*Grade level was assigned based on the Gunning Fog Index, which uses average sen-
tence length, average word length, and proportion of complex words to assess the 
readability and understandability of written text. †Verbal education provided through the 
diabetes group education class was audio-taped, transcribed, and then analyzed using 
the Fog Index. The pharmacist-delivered portion of the class was not analyzed because 
it was inaudible on the tape.



level. Thus, it is likely that the spo-
ken content of the class contained so 
many words per sentence, sentences 
per paragraph, and words with three 
or more syllables that, in most cases, 
it would be much too complex for 
patients with low functional health 
literacy, whether they were reading 
or listening to the material.

CLOSING THE GAP
Preventing the complications of dia-
betes is both possible and essential 
to managing the disease and control-
ling its economic impact on individ-
ual patients and health care facilities. 
Clearly, health care providers have a 
key role in promoting disease preven-
tion, but they are not the only players. 
The knowledge, beliefs, and attitudes 
of not only the patients but also their 
family, friends, and colleagues all af-
fect diabetes management and out-
comes.4 And the time patients spend 
with these individuals obviously 
greatly exceeds the time they spend 
with their health care providers. 

To make the most of the time pa-
tients and providers share, therefore, 
it falls on providers to ensure that 
their patients are able to follow and 
understand the medical information 
they receive at these visits. This in-
volves assessment both of patients’ 
levels of comprehension and of com-
ponents that affect understandability 
of text, including sentence length, 
sentence structure, and use of com-
plex words. Specific assessment of 
functional health literacy is recom-
mended to individualize instruction 
to each patient’s needs. Assessment 
of health literacy is a critical step 
in ensuring that patients can com-
prehend the education provided to 
them. The S-TOFHLA is a valuable 
tool due to its unique ability to assess 
reading comprehension—a skill that 
is critical for successful disease man-
agement. At a minimum, providers 

need to assess and reassess patients’ 
knowledge and understanding about 
self-care by asking them to do, write, 
say, or show something to demon-
strate their understanding.6 By per-
forming such assessments and using 
this information to inform practice, 
we can contribute to the Healthy 
People 2010 initiative’s goal of reduc-
ing disparities in health.  ●

The opinions expressed herein are those 
of the authors and do not necessarily 
reflect those of Federal Practitioner, 
Quadrant HealthCom Inc., the U.S. 
government, or any of its agencies. 
This article may discuss unlabeled or 
investigational use of certain drugs. 
Please review complete prescribing in-
formation for specific drugs or drug 
combinations—including indications, 
contraindications, warnings, and ad-
verse effects—before administering 
pharmacologic therapy to patients.
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