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A B S T R A C T

Patient health literacy is associated with self-care and management of chronic diseases, including diabetes. Interven-
tions that address health literacy and aim to improve clinical outcomes have been focused mostly in primary care.
The purpose of this study was to explore the association between patient health literacy and diabetic foot amputa-
tions in a retrospective cohort analysis in a large orthopaedic practice at an academic medical center. Using data
extraction from clinical records, orthopaedic patients who had a diabetic foot amputation or re-amputation in the
last 2 years were compared with the general orthopaedic patient population, with patient health literacy screening
results as the dependent variable. Results revealed a statistically significant difference in health literacy between the
foot amputee group (N = 177) and the general orthopaedic patient group (N = 14,683) (p < .0001). Patients in the foot
amputee groupwere 8.07 times more likely to have inadequate health literacy than patients in the general orthopae-
dic patient group. Because diabetic amputations are frequently associated with poorly controlled diabetes, these
results provide a strong rationale to develop health literacy−based interventions that address diabetes self-manage-
ment and foot exams in orthopaedic practices to improve clinical outcomes, including amputation prevention.
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The Patient Protection and Affordable Care Act of 2010 defines health
literacy as “the degree to which an individual has the capacity to obtain,
communicate, process, and understand basic health information and
services to make appropriate health decisions” (1). Patients with low
health literacy struggle to understand health information and are known
to have difficulty managing chronic diseases; these patients are at greater
risk for poor health outcomes (2). About 90 million Americans have low
health literacy (3), and an estimated 117 million U.S. adults suffer from
1 or more chronic diseases (4,5). The prevalence of diabetes is continuing
to increase; a recent report by the National Center for Chronic Disease
Prevention and Health Promotion reveals that »30 million Americans
have a confirmed diagnosis of diabetes (6,7).

Patients with diabetes and low health literacy are at increased risk of
developing complications due to poor self-management behaviors
(8−10). Recent research studies have shown that low health literacy is
associated with poor diabetes outcomes (11−13). Foot ulcerations and
amputations are among the major problems attributed to poor diabetes
self-management behaviors (8,14). Previous research that aimed to
explore health literacy and foot ulcerations and amputations were lim-
ited by sample size, were conducted in countries other than the United
States, and did not include a validated measure of patient health literacy
(8,9). Margolis et al (10) found that patients enrolled in an intervention
study with low health literacy were more likely to have foot ulcers that
were difficult to heal, but did not explore health literacy beyond the sam-
ple of patients with existing foot ulcers. Health literacy interventions and
educational programs have shown improvements in diabetes knowledge,
self-management behaviors, and better health outcomes (8,15−18). A
better understanding of the relationship between health literacy and dia-
betic foot amputations could result in new targeted and tailored educa-
tional interventions that aim to improve outcomes for at-risk patients,
including preventing amputations. The American Diabetes Association
emphasizes the importance of patient education as a means of improving
diabetes self-management and reducing poor health outcomes (7,19).
Health literacy interventions designed to improve clinical outcomes have
been primarily focused on assessing the impact of health literacy on
patient outcomes in primary care. More research is needed on low literacy
interventions for improving diabetes knowledge and self-management

http://crossmark.crossref.org/dialog/?doi=10.1053/j.jfas.2018.12.038&domain=pdf
mailto:khadden@uams.edu
https://doi.org/10.1053/j.jfas.2018.12.038
https://doi.org/10.1053/j.jfas.2018.12.038
http://www.ScienceDirect.com
http://www.jfas.org


878 K. Hadden et al. / The Journal of Foot & Ankle Surgery 58 (2019) 877−879
behaviors in orthopaedic patients. The purpose of this study was to explore
the association between patient health literacy and diabetic foot amputa-
tions in a retrospective cohort analysis in a large orthopaedic practice at an
academic medical center.

Patients and Methods

The primary aim of this investigation was to determine if orthopaedic patients with
diabetic foot amputations had lower health literacy than their orthopaedic patient coun-
terparts without diabetic amputations in a large practice at an academic medical center,
using patient health literacy data in the electronic medical record (EMR). The institutional
review board approved this retrospective cohort investigation that included de-identified
patient data and no personal health information; this study’s methods were secondary
data analysis of existing clinical data in the EMR. For the foot amputee group, data were
extracted from electronic clinical records using International Classification of Diseases,
Tenth Revision codes (E08 to E13 diabetes mellitus and 1 of the following: 28810 amputa-
tion, metatarsal, with toe, single; 28820 amputation, toe, metatarsophalangeal joint;
28825 amputation, toe, interphalangeal joint; 27880 amputation, leg, through tibia and
fibula; or 28805 amputation, foot, transmetatarsal) for the previous 2 years (February
2016 to February 2018). A data request was submitted to the institution’s data repository
requesting the patient health literacy screening (20) result for each of the patients in the
data set who had these results in their chart. An identical request was submitted to obtain
the health literacy screening results for the general orthopaedic population that had these
results in their chart during the same time frame.

A single screening question (“How confident are you at filling out medical forms by
yourself?”) asked verbally of patients can identify those who have inadequate HL with
81% accuracy (true positives and true negatives) (20−23). This screening question has
been added to intake processes for all orthopaedic patients and recorded in their EMR as
a continuous score ranging from 1 through 5 with scores of 4 or 5 indicating adequate
health literacy, and scores of 3 or lower indicating inadequate health literacy.

Health literacy data were dichotomized into 2 categories, adequate and inadequate,
and the x2 test analysis was conducted using SAS 9.4 (SAS Institute Inc, Cary, NC) to esti-
mate an odds ratio for the dependent variable (health literacy) and group (diabetic foot
amputee or other orthopaedic patient).

Results

The 2-year cohort included 177 patients in the foot amputation group
and 14,683 in the general orthopaedic patient group. The x2 test results
revealed that the health literacy variable between the groups was statisti-
cally significantly different, x2 (1, N = 14,860) = 261.25, p < .0001. Patients
with diabetic foot amputations were 8.07 (95% confidence interval 5.92 to
11.02) times more likely to have inadequate health literacy than patients
in the general orthopaedic patient group (Table).

Discussion

Research has shown that 90% of patients feel that it is useful for physi-
cians and nurses to know if they are having difficulties related to low
health literacy (24,25). The Institute of Medicine recommends incorpo-
rating patient health literacy information into health care information
systems (26). This study used health literacy screening data in the EMR
to explore the impact of inadequate health literacy in the diabetic foot
amputation patient population. Our findings present rationale, need, and
opportunity to develop patient education on diabetes self-management
and foot care using health literacy best practices to meet the needs of
these orthopaedic patients with inadequate health literacy. These inter-
ventions can be implemented as part of tertiary prevention efforts that
aim to minimize complications and improve clinical outcomes for ortho-
paedic patients with diabetes. Targeted patient education interventions
Table
Chi-squared results

Group Observed N x2 Risk Ratio
(95% Confidence Interval)

Significance

Amputee group 177 261.25 8.07 (5.92 to 11.02) p < .0001
General orthopaedic

group
14,683
and outreach that aim to address known health literacy barriers will
likely have potential to reduce amputations that result from poor diabe-
tes self-management and care. Implementing these interventions in the
context of orthopaedic care can provide additional patient motivation
that leverages the importance of keeping and saving the patient’s feet
versus amputation.

Our study also demonstrated that patient health literacy screening
data can be used to identify groups of patients for whom intervention is
needed. Although our approach used de-identified data, orthopaedic
practices that develop patient education using health literacy best practi-
ces can use their own health literacy screening data to identify their dia-
betic patients for whom these materials may be appropriate, administer
interventions, and track outcomes for quality improvement and research.

In conclusion, this study had limitations that are inherent in retro-
spective cohort research. Our data were extracted from a clinical data-
base and not collected prospectively, using randomization or other
methods to ensure an unbiased and representative sample. Although
the methods of this research have potential for generalization to other
practices, our sample results may not be representative of other practi-
ces’ patient populations.
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