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D iabetes is a chronic illness that re-
quires the active participation of
patients in daily self-care for them

to maintain control over their metabo-
lism. Education about diabetes has be-
come accepted as an integral part of care
for the person with diabetes (1). Several
groups (2-5) demonstrated the positive
effects of diabetes education by docu-
menting reduced hospitalizations for
acute complications of diabetes or im-
provement in measures of metabolic
control, for example, fasting blood glu-
cose, GHb, and blood pressure. Al-
though these reports demonstrate the
benefits of some diabetes education pro-
grams, many other diabetes education
programs have not achieved such favor-
able results. For instance, Miller et al. (6)
found that 45% of patients who had at-
tended diabetes education programs
failed all aspects of an evaluation; of
those without any training, 67% failed.
Whitehouse et al. (7) reviewed medical
records of 178 patients who attended an
outpatient follow-up program. These pa-
tients did not experience a lower inci-
dence of ketoacidosis, foot infections, or

hypoglycemia—conditions usually con-
sidered closely related to poor self-care.
Korhonen et al. (8) found a highly sig-
nificant improvement of metabolic con-
trol in IDDM patients immediately after
intensive education; however, a similar
change also occurred in the control
group. In a more recent study by Bloom-
garden et al. (9) in 1987, patient educa-
tion improved knowledge, but did not
appear to offer a benefit in overall glyce-
mic control.

In defense of the benefits of dia-
betes education, researchers involved in
assessing educational outcomes (10,11)
note that many of the studies that did not
find positive effects from diabetes educa-
tion report results that did not include
measures of home blood glucose moni-
toring. This is now considered an essen-
tial component in current diabetes-
management routines. These authors
also concur that in assessing effectiveness
of a diabetes education program, other
areas of patient education need to be
considered, for example, social behav-
iors, adherence, emotional factors, dis-
ease characteristics, and recognition that
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patient education alone cannot produce
all the long-term benefits for the patient.

An important factor that should
be included in the evaluation of diabetes
education programs is an assessment of
the program's teaching tools. In McNeal's
discussion on reasons for failure of dia-
betes education programs (20), Williams
(12) cites inadequacies in types of diabe-
tes teaching materials. These factors are
further supported by Doak and Doak
(13), who evaluated materials in use in
many patient-education programs and
found the average reading level of these
materials was beyond the comprehen-
sion level of half of the adult population
of the U.S. The evaluated materials aver-
aged approximately the 10th-grade read-
ing level. The median literacy level of the
U.S. population is approximately at the
10th-grade level, with about 20% of the
adult population reading at the 5 th-
grade level or lower.

A national 4-yr study of 10,000
people, described by Doak et al. (15),
showed that 19.8% of the adult popula-
tion, or one in five American adults,
lacked the literacy skills needed to func-
tion effectively in society. According to
Doak et al. (15), a 6th-grade reading
level is required to understand a driver's
license manual, an 8th-grade reading
level is needed to follow instructions for
a TV dinner, and a 10th-grade level is
necessary to follow instructions on an
aspirin bottle. They state that 23 million
U.S. adults may not be able to under-
stand information from health profes-
sionals. Among the 15 content areas es-
tablished in the National Standards for
Diabetes Education (16), complex areas
must be conveyed to the learner. These
include the relationships between nutri-
tion, exercise, and medication; blood
glucose monitoring; and the use of med-
ications, such as insulin injections. Peo-
ple with diabetes have a lot to learn to
become proficient in maintaining control
over their metabolism. Individualized
verbal instruction needs to be provided.
In addition, however, reading materials
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and graphic materials are important to
support the learning process and to act
as reference materials at home.

It is reported that people with
diabetes have fewer years of education
than the general population (17). In the
American Diabetes Association's Nation-
wide Program Plan (18), it is reported
that people with diabetes often have low
literacy levels. Yet a study of diabetes
educators reports that, because pam-
phlets, booklets, and similar items are
widely available at no direct cost to pro-
grams, printed materials are used fre-
quently in the teaching process (1). This
finding is supported by Farrell-Miller
and Gentry (19), who note that materials
frequently provided by organizations,
pharmaceutical companies, and com-
mercial sources do not meet the specific
educational and medical needs of the in-
dividual patient.

McNeal et al. (20) demonstrated
that a significant mismatch exists be-
tween the level of written and oral in-
structions and the reading comprehen-
sion levels of participants in a diabetes
education program. Although only 13%
of the participants fully comprehended
information presented at the 5th-grade
level, 87% of the written and oral in-
struction was presented at the 9th-grade
level or above. Additionally, 64% of the
study participants reported education
levels of 9th grade or above, but only
28% actually demonstrated word recog-
nition skills on these levels (20). Com-
parisons between readability of existing
tests and the reading skills of patients
confirmed McNeal's and other studies
(21). All of these studies report an aver-
age readability of educational materials at
a 10th-grade level. Measures of the read-
ability of commonly used diabetes in-
structional materials yield estimated dif-
ficulty levels between grade levels 5.3 to
14.1 (22).

Attention to readability in diabe-
tes programs and their publications is
important for several reasons. A growing
amount of literature suggests that level of
glycemic control influences rates of dia-

betes complications (23). Management
routines have become more intensive,
with greater demands placed on the pa-
tient in achieving this goal. If patients
with diabetes are to achieve good meta-
bolic control through self-care and in-
tensive management routines, a compre-
hensive understanding of diabetes
management is essential. If written ma-
terials are needed to support this sophis-
ticated mode of care, then the needs of
the low-literacy group also need to be
addressed.

Currently, diabetes education
programs are under close scrutiny and
under the gun to produce positive results
with recent trends in third-party reim-
bursement. To provide a fair evaluation
of diabetes education programs, all fac-
tors associated within the curriculum
need to be regarded. If the teaching tools
used in the educational process raise
doubts with regards to readability, then
this issue needs the immediate attention
of diabetes education program planners.

References

1. Funnell M, Donnely M, Anderson R,
Johnson P, Oh M: Self-efficacy: strategy
for enhancing diabetes self-care. Diabetes
Educ 2:146-51, 1992

2. Davidson JK, Alogna M, Goldsmith M,
Riley T: Assessment of program effective-
ness at Grady Memorial Hospital. In Re-
port of the National Commission on Diabe-

tes to the Congress of the United States, vol.

3, pt. 5. Washington, DC, U.S. Govt.
Printing Office, 1976, p. 227-49

3. Mazzuca S, Moorman NH, Wheeler ML,
Norton JA, Fineberg NS, Vinicor F, Co-
hen SJ, Clark C: The diabetes education
study: a controlled trial of the effects of
diabetes patient education. Diabetes Care
9:1-10, 1986

4. Runyan JW: The Memphis chronic dis-
ease program: comparisons in outcome
and the nurse's extended role. JAMA
231:264-67, 1975

5. Miller LV, Goldstein J: More efficient care
of diabetic patients in a county hospital
setting. N Engl J Med 286:1388-91,
1972

6. Miller L, Goldstein J, Nicholaisen G:
Evaluation of patient's knowledge of di-
abetes self-care, metabolic control, and
emotional well-being. Diabetes Care
1:275-80, 1978

7. Whitehouse F, Whitehouse 1, Smith J,
Hohl R: Teaching the persqn with diabe-
tes: experience with a follow-up session.
Diabetes Care 2:35-38, 1979

8. Korhonen T, Huttunen JK, Aro A, Hen-
tinen M, lhalainen O, Majander HG, Si-
itonen O, Uusitupa M, Pylorala K: A con-
trolled trial on the effects of patient
education in the treatment of insulin-
dependent diabetes. Diabetes Care
6:256-61, 1983

9. Bloomgarden Z, Karmally W, MetzgerJ,
Brothers M, Nechemias C, Bookman J,
Faierman D, Ginsberg-Fellner F, Rayfield
E, Brown V: Randomized, controlled trial
of diabetic patient education: improved
knowledge without metabolic status. Di-
abetes Care 10:264-71, 1987

10. Rubin R, Peyrot M, Saudek C: Effect of
diabetes education on self-care, meta-
bolic control, and emotional well-being.
Diabetes Care 12:673-79, 1989

11. Anderson R: Assessing value of diabetes
patient education (Letter). Diabetes Care
9:553, 1986

12. Williams TF: The need for diabetes edu-
cation. In Educating Diabetic Patients.
Steiner G, Lawerence P, Eds. New York,
Springer, 1981, p. 3-10

13. Doak CC, Doak LG: Diabetes education
for adults with low literacy skills. Diabe-
tes Educ 4:9-16, 1978

15. Doak CC, Doak LG, Root J: Teaching
Patients with low Literacy Skills. Philadel-

phia, PA, Lippincott, 1985
16. American Diabetes Association: National

standards for diabetes patient education
and American Diabetes Association re-
view criteria. Diabetes Care 9:36-40,
1986

17. Drury T, Danchik K, Harris M: Sociode-
mographic characteristics of adult diabe-
tes. In Diabetes in America. Harris MI,

Hamman RF, Eds. Washington, DC, U.S.
Govt. Printing Office, 1985 (DHHS publ.
no. 85-1468)

18. American Diabetes Association: The Na-
tionwide Program Plan. Alexandria, VA,

American Diabetes Association, 1992

392 DIABETES CARE, VOLUME 16, NUMBER 1, JANUARY 1993

D
ow

nloaded from
 http://diabetesjournals.org/care/article-pdf/16/1/391/444697/16-1-391.pdf by guest on 19 M

ay 2023



Siminerio and Frith

19. Farrell-Miller P, Gentry P: How effective
are your patient education materials?
Guidelines for developing and evaluating
written educational materials. Diabetes
Educ 15:418-22, 1991

20. McNeal B, Salisbury Z, Baumgardner P,
Wheeler F: Comprehension assessment
of diabetes education participants. Dia-

betes Care 7:232-35, 1984
21. Hosey G, Freeman W, Stracqualursi F,

Gohdes D: Designing and evaluating di-
abetes education material for American
Indians. Diabetes Educ 16:407-14, 1986

22. Leichter SB, Nieman JA, Moore RW, Col-
lins P, Rhodes A: Readability of self-care

instructional pamphlets for diabetic pa-
tients. Diabetes Care 4:627-30, 1981

23. Chase H, Jackson W, Hoops S, Cocker-
man R, Archer P, O'Brien D: Glucose
control and the renal and retinal compli-
cations of IDDM. JAMA 261:1155-60,
1989

DIABETES CARE, VOLUME 16, NUMBER 1, JANUARY 1993 393

D
ow

nloaded from
 http://diabetesjournals.org/care/article-pdf/16/1/391/444697/16-1-391.pdf by guest on 19 M

ay 2023




