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Abstract

Background: Approximately 33% of Americans have inadequate health literacy, which is associated with infrequent use
of preventative services, increased hospitalization and use of emergency care, and worse control of chronic diseases. In
this study, the Literacy in Musculoskeletal Problems (LiMP) questionnaire was used to evaluate the prevalence of limited
musculoskeletal literacy in patients undergoing carpal tunnel release (CTR), as these individuals may be at increased
risk of inferior outcomes. Methods: This cross-sectional study included individuals older than or equal to 18 years of
age who were scheduled for elective CTR. Participants completed a demographic survey and the LiMP questionnaire
during their preoperative office visit. The prevalence of limited health literacy was determined, with chi-square analysis
used to determine the influence of demographic parameters. Results: The mean LiMP score was 6 £ 1.40. Limited
musculoskeletal literacy was seen in 34% of participants (22/65). Analysis identified race (Caucasian), gender (female),
higher education levels (>college), current or prior employment in a health care field, and a prior physician visit for a
non—carpal tunnel musculoskeletal complaint as being associated with higher literacy rates. Conclusions: Approximately
one-third of patients scheduled for elective CTR have limited musculoskeletal literacy and may lack the necessary skills
required for making informed decisions regarding their care. This is concerning, as CTR is performed in the United States
on roughly 500 000 individuals annually, at an estimated cost of 2 billion dollars. The identification of those most at risk is
thus crucial, and will facilitate the development of education campaigns and interventions geared toward those who are
most vulnerable.

Keywords: health literacy, musculoskeletal health literacy, carpal tunnel syndrome, Literacy in Musculoskeletal Problems
Survey, LiMP Survey

annual cost of low health literacy is estimated to range from
$106 to $238 billion.”’ This represents an amount equal to
the cost of insuring each of the more than 47 million
Americans who lacked health insurance in 2006.’'
Although a wide variety of established tools for assessing
general health literacy are available, few are specific to partic-
ular medical specialties or disease processes.*”**** Ag
such, we developed and wvalidated the Literacy in
Musculoskeletal Problems (LiMP) questionnaire, a 9-question
survey that evaluates patients’ knowledge of musculoskeletal
anatomy and terminology, as well as their familiarity with

Introduction

Health literacy is a measure of an individual’s ability to
obtain, process, and understand basic health information and
services needed to make appropriate health decisions and is
the most important predictor of one’s health status.>'"!*%
Those with inadequate health literacy are more frequently
associated with decreased medical knowledge, infrequent
use of preventative services, increased hospitalization and
use of emergency care, worse control of chronic diseases,
and bad disease outcomes.'"'*** Conversely, patients with
adequate health literacy experience more effective and
meaningful interactions with their physicians and are better

equipped to make informed and appropriate treatment
decisions.>*

In the United States, studies of health literacy have esti-
mated that between 33% and 48% of Americans possess
inadequate health literacy.>®!*** This is troubling, as the
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1. A “fractured” bone is
The same as a broken bone
Worse than a broken bone
When bone pops through the skin
Easier to treat than a broken bone
I don’t know

2. All of the following facts about X- rays are true EXCEPT:
X-rays involve more radiation exposure than an MRI
X-rays lead to the same amount of radiation exposure as a CT
scan
X-rays lead to less radiation exposure than a CT scan
X-rays can be safely performed on pregnant women
I don’t know

3. What is the name of the bone in your thigh?
Humerus
Radius
Femur
Tibia
I don’t know

4. An Orthopedic Surgeon is
A doctor that cares for the heart
A doctor that cares for the ears, nose and throat
A doctor that specializes in care of the feet
A doctor that specializes in the care of bones and muscles
I don’t know

5. What is sciatica?
Pain in your back and leg(s) caused by hip arthritis
Pain in your back and leg(s) caused by compression of nerve
roots originating in your spine
Severe thigh pain due to a muscle spasm

Pain in your back and leg(s) due to a blood clot
I don’t know

6. The knee is a
Bone
Ligament
Muscle
Joint
I don’t know

7. Arthritis is
A joint disorder to due inflammation of one or more joints
Due to wear and tear of a joint
Sometimes develops due to an infection
All of the above
I don’t know

8. How does Rheumatoid Arthritis (RA) differ from Osteoarthritis
(0A)?

RA is due to the “wear and tear of joints”, while OA is due to a
chronic, systemic inflammatory disorder
RA is due to a chronic, systemic inflammatory disorder, while
OA is due to the “wear and tear” of joints
OA only affects older people while RA only affects younger
people
RA only affects the hips and knees, while OA can affect all joints
I don’t know

9. If you break your wrist, what might your doctor give you to
help you heal?
A surgery
A cast
A surgery or cast
I don’t know

Figure 1. The LiMP questionnaire.

Note. Questions 3, 4, and 6 assess each patient’s knowledge of anatomy and terminology. Questions |, 5, 7, and 8 evaluate each patient’s familiarity
with musculoskeletal conditions. And questions 2 and 9 measure each patient’s understanding of diagnostic tests and treatment modalities.

LiMP, Literacy in Musculoskeletal Problems.

various diagnostic tools and treatment modalities for some of
the more common musculoskeletal conditions (Figure 1)."%*’

In this study, the LiMP questionnaire was used to evaluate
the prevalence of limited musculoskeletal health literacy in
patients undergoing elective carpal tunnel release (CTR),
which is performed more than 500 000 times annually in the
United States at an estimated cost of 2 billion dollars."” Given
the significant health consequences and economic impact of
carpal tunnel syndrome (CTS), it is crucial that we identify
afflicted individuals who also possess limited musculoskele-
tal literacy, as they may be susceptible to inferior outcomes
and a more complicated recovery following surgery.®

Materials and Methods
Setting and Study Sample

This cross-sectional study was approved by the Institutional
Review Board of our medical center. A convenience

sample of 65 English-speaking adults (18 years of age or
older) was obtained from our institution’s orthopedic sur-
gery outpatient practice. Inclusion was limited to patients
presenting for their routine presurgical office visit prior to
elective, primary CTR. Patients were excluded if they did
not meet the aforementioned criteria, if they had any cogni-
tive impairment, were unable to read English, or unable
sign their own consent.

Research assistants approached patients once they were
brought into examination rooms, asking them if they would
like to participate in the study. Research staff then informed
patients of the purpose of the study, and the risks and ben-
efits of participation. It was emphasized that participation
was both voluntary and in no way related to the care they
would receive. It was further explained that all results of the
survey were anonymous. More than 90% of the patients
approached were amenable to participation and provided
written consent for participation.
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Data Collection and Literacy Assessment

Participants first completed a 5-minute demographic ques-
tionnaire, in which they were asked to identify their age,
sex, race, highest level of education, whether or not they
had ever worked in a health care field before, and whether
or not they had been seen in the past by a physician for a
musculoskeletal complaint. The validated, 9-question, self-
administered LiIMP questionnaire was then given to partici-
pants, which took 5 to 7 minutes to complete. The LiMP
scores ranged from 0 to 9, with scores more than or equal to
6 indicative of adequate musculoskeletal health literacy.
This cutoff was determined in an earlier work, in which the
LiMP survey was validated based on the techniques
described by Pendlimari et al.”>*’

Statistics

Performance on the LiMP survey was evaluated as a func-
tion of the mean score and the prevalence of adequate and
inadequate musculoskeletal literacy among participants. A
chi-square analysis was performed to assess whether
demographic parameters significantly correlated with cat-
egorical outcome variables (limited or adequate musculo-
skeletal health literacy). P values less than .05 were
considered significant.

Results

A total of 65 participants completed both the demographic
and LiMP surveys. Table 1 summarizes the demographic
characteristics of the study participants. Participants were
predominantly Caucasian (94%), female (62%), and had
some college education (74%). In addition, 69% reported
that they had been seen in the past for a non—carpal tunnel
related musculoskeletal complaint. Less than one-third of
the participants were either currently or previously
employed in the health care industry (29%).

The mean LiMP score was 6 = 1.4. The prevalence of
inadequate musculoskeletal literacy among participants
was 34% (22/65). The theme assessed by each question as
well as the percentage of respondents who answered each
question correctly is displayed in Table 2. The percentage of
correct responses for each LiMP assessed musculoskeletal
theme is depicted in Figure 2. There was no significant cor-
relation between the prevalence of adequate musculoskele-
tal health literacy and participants’ gender, race, level of
education, or history of health care employment (P > .05;
Table 3). However, females, Caucasians, participants with a
level of education more than or equal to college, and those
with a current or prior occupation in health care experi-
enced higher rates of adequate musculoskeletal literacy, as
compared with the other study participants. A significant
correlation between literacy and demographics was only

Table 1. Demographic Information of Study Participants.

Demographics %
Mean age (years) 60.2
Gender

Male 38

Female 62
Race

Caucasian 94

African American 6

Other 0
Education

>College 73

<College 27
Health care employee/profession (currently or previously)

Yes 29
Prior physician visit for musculoskeletal complaint

Yes 69

Table 2. A Listing of Each Question, Corresponding Theme,
and Percentage of Respondents Who Answered It Correctly.

Question Theme

MSK conditions

Diagnosis and treatment
Anatomy and terminology
Anatomy and terminology
MSK conditions

Anatomy and terminology
MSK conditions

MSK conditions

Diagnosis and treatment

VO 00O NONUT A WDN —

Note. MSK, musculoskeletal.

demonstrated between those individuals who had previ-
ously seen a physician for a musculoskeletal complaint, as
they were significantly more likely to possess adequate
musculoskeletal literacy (P = .0001; Table 3).

Discussion

CTS is the most common compressive neuropathy of the
upper extremity, with an incidence of 3.46 cases per 100 000
individuals.” CTR, which is required in an estimated 43% to
71% of patients with CTS, is performed over 500 000 times
a year, at a cost of approximately 2 billion dollars."****
Although the reported success rates of CTR have ranged
from 70% to greater than 90%, patient selection remains
important as complications do occur.'®** Factors that have
been shown to correlate with suboptimal outcomes include
poor scores on patient-reported measures of upper extremity
function and mental health status, pending legal action, and
excessive alcohol intake."
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Figure 2. Theme-based breakdown of participants’ correct responses on the LiMP survey.

Note. MSK, musculoskeletal; LiMP, Literacy in Musculoskeletal Problems.

Table 3. The Rates of Adequate Musculoskeletal Health
Literacy Among Subjects as a Function of Demographic
Characteristics.

Percentage with
adequate literacy (%)

Gender
Male 60
Female 70
Race
Caucasian 68
African American 50
Other N/A
Education
>College 70
<College 58
Health care employee/profession (currently or previously)
Yes 85
No 58
Prior physician visit for the musculoskeletal complaint
Yes 80
No 35

Note. Those values highlighted in green represent demographic
characteristics associated with statistically significant (P < .05)
differences in literacy.

Health literacy in patients with CTS has never been
assessed. This is problematic, as it is only with adequate
health literacy that patients can truly make informed deci-
sions regarding their care.>* Furthermore, patients with
limited health literacy have been shown to experience infe-
rior outcomes with regard to their given conditions.'""
This was the impetus for our investigation into the preva-
lence of and factors related to inadequate health literacy in
patients undergoing elective CTR, as the identification of
such patients will enable orthopedic surgeons to identify
this subset of at-risk individuals.

Determining those at risk of limited health literacy can
be challenging. In a study by Kelly and Haidet, physicians
were found to overestimate health literacy in 54% of African
Americans, 11% of Caucasians, and 36% of other races/
ethnicities.'* Further complicating this is the lack of spe-
cialty-specific assessment tools available, as those instru-
ments currently used have been designed to assess general
health literacy and are not applicable to all clinical
situations,*"%*4334

The LiMP questionnaire was therefore developed to aide
clinicians in accurately evaluating musculoskeletal health
literacy. The questionnaire is based on the most commonly
emphasized themes within the internet-based patient educa-
tion materials produced by the American Academy of
Orthopaedic Surgeons (AAOS). Knowledge of anatomy
and terminology, musculoskeletal conditions, and diagnosis
and treatment are assessed in the LiMP survey’s 9 multiple-
choice questions, which are written at a Flesch-Kincaid
grade level of 4.2. This is important, as health care organi-
zations such as the National Work Group on Cancer and
Health, American Medical Association, and National
Institutes of Health recommend the readability of patient
education material to be no higher than sixth-grade level 27

In this investigation, the prevalence of inadequate mus-
culoskeletal literacy was 34%. This is consistent with the
lower end of national estimates of limited general health
literacy and greater than that seen in other specialty-specific
literacy studies related to diabetes and heart disease, which
found 15.1% and 17.5% of afflicted patients to have low
health literacy, respectively.>®!%!1>226  Admittedly, we
believe that the actual rate of limited musculoskeletal liter-
acy may be even higher, as the participants in our study
were predominantly Caucasians and had received at least
part of a college education (Table 1). Several studies have
identified increased rates of adequate health literacy in such
individuals, supporting our findings.'**
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There was a significantly higher proportion of adequate
musculoskeletal literacy observed in those participants who
had previously seen a physician for an orthopedic related
problem. This is consistent with the added familiarity one
would presumably have with the musculoskeletal system
and orthopedic conditions after such an interaction.

This study has several limitations. As a cross-sectional
study utilizing a convenience sample, patients were not ran-
domly selected. Response bias could have also occurred, as
some patients may have been reluctant to truthfully answer
questions regarding educational background, despite being
informed of the confidentiality of their responses. If only
those patients who were confident in their baseline muscu-
loskeletal knowledge agreed to participate, volunteer bias
could have also occurred. Although this could have led to
an underestimation of the actual rates of inadequate muscu-
loskeletal literacy, our greater than 90% participation rate
makes such bias unlikely.

Our study suggests that approximately one-third of
patients scheduled for elective CTR may lack the necessary
skills required for making informed decisions regarding
their care. In addition, these patients may be at risk of sub-
optimal outcomes, as poor health literacy has also been
found to correlate with this.

Although patient education materials are widely avail-
able for patients with CTS through the AAOS and
American Society of Surgery of the Hand websites, it has
been shown that the readability of these materials may be
too difficult for many to comprehend.* It is therefore
essential that revised education campaigns be developed
and geared toward those individuals most at risk of limited
musculoskeletal health literacy, such as those identified in
this work.

The successful implementation of novel approaches to
patient education has been described in several studies.’*’
Pictorial-enhanced discharge instructions have been shown
to lead to improved patient comprehension in the orthope-
dic trauma setting, as compared with patients receiving
standard instructions.*® In the setting of hip and knee osteo-
arthritis, a shared decision-making (SDM) tool, consisting
of a booklet and DVD, was deemed more beneficial to
patients than the standard 2-page brochure typically used
for counseling.*® Other means of enhancing patient compre-
hension include the use of anatomic models and diagrams
during patient encounters, which can supplement brochures,
information packets, and the internet, which many patients
rely on for information.®

In this study, we identify some of the risk factors for
limited musculoskeletal health literacy in patients with
CTS. Additional studies must be done to further delin-
cate the factors associated with inadequate musculoskel-
etal literacy and to evaluate whether inadequate
musculoskeletal literacy correlates with inferior out-
comes following CTR.
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