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Article

Introduction

Health literacy is a measure of one’s ability to obtain and pro-
cess the basic health information and services needed to 
make informed health decisions.2,10 Unfortunately, an esti-
mated 33% to 68% of Americans have inadequate health lit-
eracy, which is troubling as limited health literacy impedes 
the effective dissemination and comprehension of relevant 
health information, and also complicates communication, 
compromises care, and leads to poorer outcomes.1,7,9,10 In 
addition, poor health, worse control of chronic conditions, 
prolonged hospitalizations, the infrequent use of preventive 
services, an increased use of emergency services, and early 
death have also been associated with limited literacy.10 
Conversely, patients with adequate health literacy experience 

more effective and meaningful interactions with their physi-
cians and are better equipped to make informed and appropri-
ate treatment decisions.3,14

Recent literature has demonstrated that many patients 
struggle with musculoskeletal-specific health literacy, 
which is defined by different competencies than those 
required for general health literacy; its terminology, condi-
tions, and treatment modalities mandate an enhanced set of 
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Table 1. Participants’ Demographics and Baseline 
Characteristics.

Variable

Mean (± SD) 
or Frequency 
(Proportion)

Age (y) 49.6 ± 14.9
 ≤21 8 (4%)
 21-40 47 (23%)
 41-60 104 (50%)
 >60 47 (23%)
Gender
 Male 72 (35%)
 Female 134 (65%)
Race
 Caucasian 152 (74%)
 African American 19 (9%)
 Hispanic/Latino 34 (16%)
 Other 1 (1%)
Education
 College degree or more 137 (67%)
 Some college or less 69 (33%)
Health care employee/professional (currently or previously)
 Yes 61 (30%)
Prior health care visit for foot and ankle complaint
 Yes 175 (85%)
  Orthopedic surgeon 79 (45%)
  Podiatrist 33 (19%)
  Orthopedic surgeon and podiatrist 56 (32%)
  Other 7 (4%)
Anatomic region 49/206 (24%)
 Ankle 37/206 (18%)
 Hindfoot 23/206 (11%)
 Midfoot 60/206 (29%)
 Forefoot 37 (18%)
 Not identified  

Abbreviation: SD, standard deviation.

skills that include, but also exceed, those needed for general 
health literacy.4,12,15-17 Despite this, there are currently no 
studies evaluating specialty-specific knowledge in a foot 
and ankle population.1,7,9,15-18,19

Through the use of a questionnaire, this study investi-
gated foot and ankle patients’ knowledge in the categories 
of foot and ankle–related terminology, anatomy, conditions, 
treatment, and perioperative considerations. It also evalu-
ated the relationship between patients’ demographic factors 
and foot and ankle–specific knowledge. We hypothesized 
that age, education, race, health care experience, visit type, 
and prior visits to providers for foot and ankle complaints 
would influence questionnaire performance.

Methods

Following institutional review board approval, question-
naires were distributed to English-speaking adults (aged 18 
years or older) presenting to the practices of our senior 
authors and our institutional Foot and Ankle Medicaid/
Medicare Ambulatory Care Center (ACC) between October 
1 and November 3, 2015. Inclusion was not limited to new 
patients, but also included individuals presenting for preop-
erative evaluations, postoperative visits, and nonoperative 
follow-up. Patients were informed of the study’s purpose and 
benefits of participation. It was emphasized that participation 
was voluntary, unrelated to the care they would receive, and 
that all results were anonymous. Patients were excluded if 
they did not meet the aforementioned criteria, if they had 
cognitive impairment, or were unable to read or write in 
English. Patients amenable to participation completed the 
survey in examination rooms, prior to being seen by a physi-
cian. Two hundred and six patients completed the Foot and 
Ankle Literacy Survey (FALS) (Figure 1). Table 1 summa-
rizes subject demographic and baseline characteristics.

Eligible Consented With Completed 
Surveys 

New 22% (45/206)

5% (10/206)

Follow-Up 28% (58/206)

Follow-Up 29% (59/206)

Ambulatory Care 
Center 17% (34/206)

Figure 1. The breakdown of study participants’ visit types.
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Foot and Ankle Literacy Survey

The questionnaire, referred to as the Foot and Ankle 
Literacy Survey, was developed by our study group and was 
composed of 2 components. The first was a demographic 
section consisting of questions regarding age, gender, race, 
level of education, employment status, visit type (new 
patient, preoperative evaluation, postoperative visit, nonop-
erative follow-up, ACC), symptomatic anatomic region 
(ankle, hindfoot, midfoot, forefoot), and whether the patient 
had been seen previously by a health care provider for foot 
and ankle complaints.

The second component of the FALS consisted of 14 
questions assessing patients’ foot and ankle knowledge 
(Figure 2). Questions were based on the following 4 catego-
ries, though were presented in mixed order: terminology, 
anatomy, conditions and treatment, and perioperative  
considerations (Table 2). These categories were chosen 

following our study group’s review of the most commonly 
emphasized themes within the American Orthopaedic Foot 
& Ankle Society’s (AOFAS’s) Internet-based patient educa-
tion website, FootCareMD.org.8 This approach to question-
naire design was derived from a prior study describing the 
development and validation of a musculoskeletal-specific 
health literacy assessment tool.17 Of note, the FALS was 
written at a Microsoft Word–determined Flesch-Kincaid 
grade level of 4.5, as health care organizations such as the 
National Work Group on Cancer and Health, American 
Medical Association, and National Institutes of Health rec-
ommend the readability of patient education material to be 
no higher than a sixth-grade level.5,13

Statistical Analysis

Statistical analysis was performed with assistance from our 
institution’s clinical data analysts. Participants’ overall and 

Figure 2. The Foot and Ankle Literacy Survey (FALS). Questions 1, 5, 7, and 13 assessed patients’ knowledge of foot and ankle 
terminology. Questions 2, 4, 8, and 9 evaluated knowledge of conditions and treatment. Anatomy was assessed in questions 3, 6, and 
14. Perioperative considerations were evaluated in questions 10, 11, and 12.
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Table 3. FALS Performance Among Study Participants as a 
Function of Demographic Characteristics.a

Variable Mean ± SD FALS Score

Age (y, P = .214)
 ≤21 9.3 ± 1.7
 21-40 10.4 ± 2.6
 41-60 9.8 ± 2.69
 >60 9.6 ± 2.8
Gender (P = .319)
 Male 10.2 ± 2.4
 Female 9.7 ± 2.8
Racea (P < .001)
 Caucasian 10.5 ± 2.3
 African American 8.8 ± 2.4
 Hispanic/Latino 8.7 ± 3.1
 Other 8.2 ± 3.8
Educationa (P < .001)
 College degree or more 10.4 ± 2.5
 Some college or less 9.0 ± 2.7
Health care employee/professionala (currently or previously,  

P = .008)
 Yes 10.5 ± 2.8
 No 9.6 ± 2.6
Visit typea (P = .002)
 New 10.2 ± 2.4
 Preoperative evaluation 11.3 ± 2.2
 Postoperative follow-up 10.2 ± 2.4
 Nonoperative follow-up 10.1 ± 2.9
 Ambulatory care center 8.4 ± 2.8
Prior health care visit for foot and ankle complaint (P = .076)
 Yes 10.1 ± 2.6
 Provider typea (P = .008)
  Orthopedic surgeon 10.2 ± 2.9
  Podiatrist 9.2 ± 2.5
  Orthopedic Surgeon and 

podiatrist
10.5 ± 2.1

  Other 8.9 ± 1.8
 No 9 ± 3.1
Anatomic Region (P = .559)
 Ankle 10.2 ± 2.7
 Hindfoot 10.3 ± 2.1
 Midfoot 9.2 ± 3.4
 Forefoot 10.4 ± 2.4

Abbreviations: FALS, Foot and Ankle Literacy Survey; SD, standard 
deviation.
aThese variables represent demographic categories with significant (P < 
.05) differences in knowledge.

categorical performance (eg, terminology, anatomy, condi-
tions and treatment, perioperative considerations) on the 
FALS were determined. The total and categorical scores 
were then evaluated as a function of patients’ demographic 
traits. Significant differences between FALS performance 
and demographic characteristics were assessed via 
Wilcoxon rank sum and Kruskal-Wallis testing, depending 
on the number of variables within each demographic cate-
gory. McNemar’s test with a Bonferroni correction was 
used to determine if statistically significant differences 
were present between categorical scores, independent of 
demographic attributes. The level of significance for all 
tests was set at P <.05.

Results

The overall mean FALS score was 9.9 ± 2.7 out of a pos-
sible 14 points. The percentage of correct answers for 
each question is listed in Table 2. McNemar’s testing 
revealed that participants performed significantly worse 
on the conditions and treatment subsection compared 
with the terminology, anatomy, and perioperative consid-
erations subsections (P < .0001, P = .0001, P = .0049, 
respectively). There were no significant differences 
between scores in the other subsections (P > .05).

The relationship between participants’ demographic 
characteristics and overall FALS performance is presented 
in Table 3. Significantly better performance correlated with 
race (white, P < .001), higher levels of education (≥col-
lege, P < .001), patient type (preoperative visit, P < .002), 
and a current or previous health care occupation (P = .008). 
Additionally, of those patients who had previously seen a 
provider, a significant difference in performance was 

observed based on provider type (P = .008); patients who 
saw an orthopedic surgeon or an orthopedic surgeon and 
podiatrist scored higher than those who only saw a podia-
trist or other type of provider.

The relationship between participants’ demographics 
and categorical performance is presented in Table 4. Age, 
gender, and anatomic region did not have significant asso-
ciations with performance in any of the categories. Race 

Table 2. A Listing of Each Question, Corresponding Theme 
and Percentage of Respondents Who Answered It Correctly  
(n = 206).

FALS 
Question Category

Correct Answer 
Chosen, % (n)

 1 Terminology 67.9 (140)
 2 Conditions and treatment 70.4 (145)
 3 Anatomy 83 (171)
 4 Conditions and treatment 49.5 (102)
 5 Terminology 91.7 (189)
 6 Anatomy 58.3 (120)
 7 Terminology 82 (169)
 8 Conditions and treatment 75.7 (156)
 9 Conditions and treatment 62.1 (128)
10 Perioperative considerations 69.9 (144)
11 Perioperative considerations 79.6 (164)
12 Perioperative considerations 58.3 (120)
13 Terminology 67.5 (139)
14 Anatomy 72.3 (149)

Abbreviation: FALS, Foot and Ankle Literacy Survey.
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and education were associated with significantly improved 
performances in the terminology, conditions and treatment, 
and perioperative considerations categories (white, P = 
.008, .002, .032, respectively; ≥college, P = .019, <.001, 
<.001, respectively). Individuals who identified as either 
currently or previously being employed in a health care 
field performed significantly better in the perioperative 
consideration questions (P = .01). Visit type correlated with 
significantly improved performance in the anatomy and 
conditions and treatment sections (preoperative evaluation, 
P = .023, .002, respectively). Patients who previously saw a 
provider for a foot and ankle symptom performed signifi-
cantly better in the terminology section (P = .027).

Discussion

This study found that patients seeking foot and ankle care 
may have inadequate baseline knowledge, particularly with 
regard to conditions and treatment. This is concerning, as 
this section of the FALS evaluated a patient’s knowledge of 
the disorders that may have led them to initially seek ortho-
pedic foot and ankle care, and the possible therapeutic inter-
ventions needed.

More than 40% of the subjects were unfamiliar with the 
adverse effects of cigarette smoking in the setting of foot and 
ankle surgery, which was a perioperative considerations-
themed question. This was surprising, as we had a largely 
educated cohort, with 67% of our participants having earned 
at least a college degree. Some of the anatomy questions 
were also challenging for participants, and more than 40% 
of them struggled with proper identification of the foot’s 
bones. Without knowledge of basic anatomy, it may be dif-
ficult for patients to actively participate in discussions 
regarding their care. Additionally, more than 30% of partici-
pants did not know that an orthopedic foot and ankle surgeon 
is different from a podiatrist, which was a terminology-
themed question. This finding has tremendous implications 
with regard to the orthopedic foot and ankle surgeon–patient 
relationship, as it suggests that many of our patients are 

unclear as to the specific type of health care provider caring 
for them, and that they may not comprehend what orthope-
dic foot and ankle surgeons are and the training involved in 
becoming one.

Although we expected race and employment to correlate 
with FALS performance, we did not hypothesize that preop-
erative patients would outperform the other visit types. 
Instead, we thought that patients presenting for postoperative 
follow-up would have had the best performance on the FALS, 
as they would have had the most interactions with providers 
regarding their given condition. However, it is possible that 
patients presenting for their preoperative evaluations had 
been using other resources to learn about foot and ankle con-
ditions, their specific diagnosis, and planned interventions, 
which could have contributed to their higher FALS scores.

Previous studies are consistent with our findings, as they 
have identified poor postoperative comprehension in 
patients following orthopedic surgery.6,11 In a prospective 
evaluation of patient comprehension of informed consent, 
Crepeau et al found that patients had low comprehension 
and recall immediately following a discussion of the con-
sent form, and that it further deteriorated by the first postop-
erative visit.6 Kadakia et al also found limited postoperative 
comprehension among orthopedic trauma patients, who 
demonstrated a limited understanding of their injuries, sur-
geries, and postoperative instructions.11

Our study’s limitations include its cross-sectional design 
and cohort composed of individuals from a single academic 
medical center, which may limit the generalizability of our 
results. Additionally, we failed to assess the influence of 
confounding variables, such as socioeconomic status, on 
the relationship between race and FALS performance. 
Further, the FALS included a variety of topics, and patients 
may only have a familiarity with their specific ailment or 
treatment. As such, condition-specific surveys may be of 
utility in future investigations on knowledge. Despite being 
informed of confidentiality, response bias could have 
occurred if some patients were reluctant to truthfully answer 
questions regarding educational background. Admittedly, 

Table 4. Participants’ Categorical Performance on the FALS as a Function of Demographic Characteristics.a

Variable
Terminology 

(P Value)
Anatomy 
(P Value)

Conditions and 
Treatment (P Value)

Perioperative 
Considerations (P Value)

Age .395 .84 .323 .156
Gender .604 .113 .354 .643
Race .008a .237 .002 .032
Education .019 .735 <.001 <.001
Health care employee/professional .696 .572 .729 .01
Visit type .442 .023 .002 .063
Prior health care visit for foot and ankle complaint .027 .184 .053 .905
Anatomic region .599 .054 .222 .129

Abbreviation: FALS, Foot and Ankle Literacy Survey.
aBold values indicate significance (P < .05).
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some may also critique the FALS questions and respective 
themes. However, as previously discussed, we incorporated 
those topics most emphasized on FootCareMD.org, and 
included questions that prior to this work, we expected most 
patients to answer correctly.8

Although we cannot refute the importance of survey vali-
dation, this was not our study’s purpose. Validation is critical 
when a questionnaire’s intended use is for the objective deter-
mination of comprehension, or another outcome, based on a 
specific score or performance. There is no specific FALS 
score that is indicative of adequate or inadequate knowledge, 
and at no point in this work did we suggest differently. If such 
inferences were to be made from FALS performance, valida-
tion would be mandatory. Instead, we set out to gain uncom-
plicated insight into participants’ knowledge of foot and 
ankle–related topics and to enhance our understanding of the 
relationship between demographics and performance.

One’s ability to make informed health-related decisions 
relies on health literacy, the ability to comprehend basic health 
information, and an underlying foundation of knowledge.2,10 
This work demonstrated the use of a questionnaire to enhance 
our understanding of what foot and ankle patients do, and do 
not, know. Our study suggests that patients may lack important 
foot and ankle–specific knowledge, and that demographic 
variables may correlate with performance. A validated foot and 
ankle–specific survey should be created, as this may help opti-
mize the study of this complex topic. With such an instrument, 
we could further delineate risk factors for limited comprehen-
sion and health literacy, assess the benefits of currently avail-
able and more novel patient education resources, and determine 
if limited patient comprehension adversely affects outcomes. 
With this continued investigation and emphasis on health lit-
eracy and comprehension, patients may be optimally posi-
tioned to make decisions about their foot and ankle health, an 
approach that we hope will enhance physician–patient interac-
tions and improve outcomes.
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