
lable at ScienceDirect

JSES International 9 (2025) 511e516
Contents lists avai
JSES International

journal homepage: www.jsesinternat ional .org
Limited health literacy does not adversely affect compliance with
postoperative restrictions, 90-day emergency department return, or
opioid use following shoulder arthroscopy

Cameron Smith, BA, MPHa, Savino Stallone, BSb, Suhirad Khokhar, MDb,
Eloy Tabeayo, MDb, Yungtai Lo, PhDc, Konrad I. Gruson, MDb,*

aAlbert Einstein College of Medicine, Bronx, NY, USA
bDepartment of Orthopaedic Surgery, Montefiore Medical Center, Albert Einstein College of Medicine, Bronx, NY, USA
cDepartment of Epidemiology and Population Health, Albert Einstein College of Medicine, Bronx, NY, USA
a r t i c l e i n f o

Keywords:
Shoulder arthroscopy
Rotator cuff
Return to emergency room
Postoperative surgical complications
Compliance
Musculoskeletal health literacy
Opioid use

Level of evidence: Level III; Retrospective
Cohort Comparison; Prognosis Study
This study was approved by the Albert Einstein Co
(#2024-15871).
This study was conducted at the Montefiore Medi

USA.
*Corresponding author: Konrad I. Gruson, MD,

Surgery, Albert Einstein College of Medicine, 1250 W
NY 10461, USA.

E-mail address: kgruson@montefiore.org (K.I. Gru

https://doi.org/10.1016/j.jseint.2024.08.197
2666-6383/© 2024 The Authors. Published by Elsevier
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Background: Limited health literacy can negatively impact how patients process medical information,
make medical decisions, and navigate the healthcare system. The literature with regards to health lit-
eracy and its impact on both postoperative compliance and healthcare utilization remains scant.
Methods: We retrospectively analyzed the records for patients who underwent elective shoulder
arthroscopy with a minimum 90-day follow-up at a single academic institution. Demographic data
including age, gender, prior ipsilateral shoulder arthroscopy, body mass index and age-adjusted Charlson
Comorbidity Index were collected. A validated 9-item literacy in musculoskeletal problems questionnaire
to assess musculoskeletal health literacy was administered preoperatively. Postoperative compliance
with therapy and surgeon-directed immobilization restrictions, 90-day return to emergency department
(ED), and the number of opioid prescriptions filled within 3 months postoperatively was recorded.
Results: There were 252 cases included in this study. Seventy-seven (31%) patients demonstrated
adequate musculoskeletal health literacy (MHL). On multivariable analysis, limited MHL (LMHL) was not
significantly associated with 90-day postoperative ED return, compliance with postoperative surgeon
instructions regarding shoulder motion or therapy restrictions, or obtaining �2 postoperative opioid
prescriptions.
Conclusions: LMHL is highly prevalent among patients undergoing elective shoulder arthroscopy. The
lack of association between LMHL and postoperative compliance, 90-day ED return, or filling �2 post-
operative opioid prescriptions suggests that further research is needed to identify more relevant
modifiable risk factors that could reduce these negative clinical outcomes and healthcare utilization
patterns.

© 2024 The Authors. Published by Elsevier Inc. on behalf of American Shoulder and Elbow Surgeons.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-

nc-nd/4.0/).
Health literacy represents the manner in which a patient ac-
quires, interprets, and utilizes information to make autonomous
decisions that impact their health.16,18 Limited health literacy (LHL)
has been shown to be commonplace among adult Americans, in
particular for older people and those with lower education.2,12 In a
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systematic review of the prevalence of low health literacy in sur-
gical patients, De Oliveira et al reported that orthopedic patients
undergoing hip or knee replacement demonstrated the highest rate
of LHL.4 The authors surmised that lower health literacy could
result in inadequate comprehension of surgical procedures and
discharge instructions, potentially affecting patient safety and
adherence to preoperative instructions. Risk factors for limited
musculoskeletal health literacy (MHL) using the literacy in
musculoskeletal problems (LiMP) questionnaire have been exten-
sively studied among various orthopedic subspecialties.15,23,24

LHL has been surmised to play a role in patients experiencing
worse clinical outcomes and higher utilization of healthcare re-
sources. In a systematic review, Berkman et al reported that LHL, as
measured by various validated instruments, was consistently
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associated with greater hospitalization rates, increased utilization
of emergency care services, substandard overall health status, and
greater mortality.1 In a prospective cohort study, Shahid et al found
that patients admitted to general internal medicine units with LHL
were more likely to revisit the emergency room compared to pa-
tients with adequate health literacy.26 Puzzitiello et al completed a
retrospective institutional database study of patients undergoing
elective shoulder arthroplasty and reported a significant associa-
tion between LHL and increased preoperative opioid use, worse
baseline ASES scores, and higher visual analog scale pain scores.19

However, there were no differences identified in terms of inpa-
tient opioid consumption, inpatient costs, or discharge disposition.
Furthermore, in a study of patients undergoing treatment for back
pain, patients with LHL were reported to use more medications for
chronic pain, were less likely to visit a specialist, and more likely to
visit a chiropractor.6 The discordant results within the existing
literature regarding the association between health literacy and
resource utilization suggest that other patient- or disease-related
factors may have a more direct impact on resource utilization
patterns.

Therefore, the primary objectives of the current study were to
determine the association between LMHL and 1) all-cause 90-day
postoperative ED visits, 2) compliance with surgeon-specific post-
operative instructions regarding shoulder motion, and 3) increased
number of opioid prescriptions filled within 90 days following
shoulder arthroscopy. Our secondary objective was to determine
any patient- or surgical-related independent risk factors for 90-day
ED visits, postoperative compliance, and increased opioid use
following shoulder arthroscopy. We hypothesized that patients
with LMHL were more likely to utilize the ED both pre- and post-
operatively and exhibit higher rates of noncompliance with post-
operative instructions.

Materials and methods

We completed a retrospective analysis of all elective arthro-
scopic rotator cuff-related shoulder procedures performed by a
single fellowship-trained orthopedic surgeon between September
2019 and November 2023 at a single tertiary-referral teaching
hospital. This study was approved by our institutional review board
[#2024-15871]. We included all patients who underwent an elec-
tive rotator cuff-related shoulder arthroscopy, with a minimum 90-
day follow-up period. Patients younger than 18 years at the time of
the procedure, those who underwent shoulder arthroscopy for
instability or infection, and those with incomplete demographic or
baseline patient-reported outcome measures were excluded from
the study.

The electronic health records (EHRs) were used to obtain
demographic data, including patient gender, age, self-identified
race, marital status, distance from home to clinic, body mass
index , preferred spoken language (English vs. Spanish vs. other),
documented depression and/or anxiety, the number of preoper-
ative outpatient visits attended with the operating surgeon, the
presence of missed preoperative outpatient visits, insurance type
(Medicaid vs. Medicare vs. commercial vs. workers compensa-
tion), smoking status (never vs. former vs. current), age-adjusted
Charlson Comorbidity Index , and 90-day postoperative pre-
sentations to the ED. Any patient visit to the ED within 12
months prior to shoulder arthroscopy was also determined given
a prior publication reporting on its association with 90-day
postoperative ED visits.29 For the purpose of assessing the po-
tential influence of the complexity of the arthroscopic procedure
performed with our outcome measures, we categorized them as:
type 1: rotator cuff d�ebridement with distal clavicle resection
and/or biceps tenodesis; type 2: rotator cuff repair with
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decompression alone; type 3: rotator cuff repair with decom-
pression and distal clavicle resection and/or biceps tenodesis. All
procedures were performed under a combination of regional and
either general anesthesia vs. sedation. Patient sociodemographic
status was established via the state-level and national-level area
deprivation index, wherein lower values represent lower levels of
socioeconomic disadvantage.10,28

In order to determine baseline MHL, participants completed the
LiMP questionnaire, a validated nine-item multiple choice survey
that assesses a patient’s knowledge of musculoskeletal anatomy,
conditions, and terminology.23 A score �6 denotes adequate MHL
and a score <6 represents LMHL. Each patient indicated for surgical
intervention had a dedicated preoperative outpatient visit sched-
uled with a certified health education specialist (CHES). The CHES
has achieved advanced certification beyond the bachelor’s degree
and, in our practice, has been tasked with assisting our patients
with all facets of their pre- and postoperative health needs. During
the initial visit, the anticipated perioperative course was discussed
in depth with the patient and their family members specifically
regarding the following: 1) the appropriate duration of use and
positioning of the abduction sling; 2) timing of initiation of physical
therapy (PT) following surgery and the various phases; and 3)
perioperative pain management. Furthermore, each patient and
family member was provided with the cell phone number and e-
mail address of the CHES should any urgent issues arise. With
regards to PT, the specifics of each phase of therapy were discussed
at length with each patient prior to initiating that phase, and a
therapy referral reflecting those restrictions was provided for the
therapist. A handout with respect to those instructions was also
provided to each patient. Patients were routinely evaluated within
1 week postoperatively, at 3-4 weeks, and at 6 weeks when sling
use was discontinued.

Clinical outcome measures

90-day ED return
The EHR was queried to determine whether the patient

returned to the ED for any reasonwithin 90 days following shoulder
arthroscopy. Each visit was broadly categorized as either medical or
surgical in nature. Surgical reasons involved surgical site compli-
cations and/or pain, whereas medical reasons were denoted by the
organ system affected.

Compliance with movement restrictions
At each postoperative visit, patients were systematically

queried as to whether they were wearing their sling as instruc-
ted and whether they were compliant with the operative
shoulder surgeon-imposed motion restrictions. While those in-
stances where patients removed only the abduction portion of
the sling on their own for an extended period of time or pre-
sented without the abduction pillow were recorded, we did not
consider this noncompliance. After therapy was initiated, pa-
tients were asked to demonstrate which specific exercises they
were performing and from what body position (supine or
standing). Their responses were then compared with the written
PT referral provided and the actual therapist progress notes. This
comparison was performed to minimize the risk of patient recall
bias. Any deviation from the prescribed therapy instructions was
categorized as noncompliance. In the current study, the reasons
for noncompliance were categorized broadly as follows: 1) lack
of sling use; 2) early active shoulder motion discordant with
surgeon instructions; 3) attendance at formal therapy <50% of
scheduled visits; and 4) performance of exercises with therapist
that was discordant with written and verbal surgeon
instructions.
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Increased postoperative opioid use
The number of pre- and postoperative opioid prescriptions was

determined 3 months before and after shoulder arthroscopy. This
prescription data was determined from the EHR, as well as the New
York State prescription monitoring program online database. Dur-
ing the study period, each postoperative opioid prescription
encompassed 30 tablets. Similar to prior authors, increased opioid
use was defined as �2 postoperative prescriptions filled.17

Statistical analysis

Continuous variables were presented as either a mean and
standard deviation or median and associated interquartile range
(IQR). Differences in demographic and medical characteristics be-
tween patients with and without adequate health literacy were
compared using theWilcoxon rank-sum or KruskaleWallis tests for
continuous variables and chi-squared or Fisher’s exact tests for
categorical variables. Logistic regression analysis was used to
identify factors independently associated with 90-day post-
operative ED visits, increased postoperative opioid prescriptions,
and compliance with postoperative instructions, which was pre-
sented as an odds ratio (OR) with 95% confidence intervals (CI).
Apart from MHL, only variables with a P-value <.25 in initial ana-
lyses were included in regression analysis. A P-value <.05 was
considered statistically significant. All statistical analyses were
performed using SAS version 9.4 (SAS Institute, Cary, NC, USA).

Results

A total of 252 patients met the inclusion criteria, of which 175
(69.4%) were categorized as having LMHL. The mean age of the
cohort was 56.7 ± 8.8 years and the dominant shoulder was
involved in 53% of the cases. Patients with LMHL were less likely to
have at least a college degree and more likely to have a clinical
mental health diagnosis. The remainder of the patient de-
mographics is given (Table I).

90-day return to ED

Therewere 29 (11.5%) patients who experienced a 90-day return
to the ED, comprising 38 total visits. Of the total visits, 10 occurred
within 7 days postoperatively, 5 occurred between 8 and 30 days
postoperatively, and 23 occurred between 31 and 90 days after
surgery. There were 8 visits �7 days for surgical reasons compared
with 0 during the 31-90-day period (P < .00001). All of the surgical
visits �7 days were for surgical site pain. Adequacy of MHL
demonstrated no significant association with 90-day ED return.
Patients with a mental health diagnosis (OR 2.56, 95% CI 1.04-6.28,
P ¼ .041) and those with �3 preoperative ED visits within 12
months prior to surgery (OR 26.81, 95% CI 5.32-135.19, P < .001)
were significantly more likely to experience a 90-day return to the
ED following shoulder arthroscopy (Table II).

Compliance with postoperative instructions

There were 144 (57.1%) patients who were deemed non-
compliant in the 90-day postoperative period. Of these, 11 patients
(4.4%) were deemed noncompliant with regards to sling use, 65
patients (25.8%) initiated early shoulder motion despite surgeon-
placed restrictions, 41 (16.3%) participated in <50% of prescribed
PT visits, and 27 (10.7%) performed exercises during therapy that
were incongruent with the written referral and in-office education.
If the latter category were removed, noncompliance was noted in
108 patients (42.9%). Of note, 38 patients did not adhere to in-
structions regarding the use of abduction portion of the sling.
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Regardless of whether PT noncompliance was included, having
worker’s compensation or commercial insurance was significantly
associatedwith postoperative instruction compliance, while having
missed a preoperative visit was associated with an increased risk
for noncompliance. There was no significant association between
MHL and postoperative compliance issues (Tables III and IV).
Postoperative opioid prescriptions

There were 32 patients (13%) of the cohort that had filled an
opioid prescription within 3 months prior to undergoing shoulder
arthroscopy. Postoperatively, the median number of opioid pre-
scriptions was 1 (IQR 1,2). There was no significant association
between MHL and having received �2 opioid prescriptions within
90 days postoperatively. In contrast, however, current smokers (OR
2.38, 95% CI 1.13-4.99; P ¼ .022) and those who missed a preoper-
ative visit (OR 3.98, 95% CI 1.76-8.99; P < .001) were more likely to
receive �2 opioid prescriptions postoperatively, whereas married
patients were less likely to receive (OR 0.54, 95% CI 0.30-0.96;
P ¼ .035) (Table V).
Discussion

LHL can often lead to difficulty comprehending medical infor-
mation, resulting in improper utilization of healthcare services and
potentially adverse outcomes. The primary findings of this single
institution study were that LMHL was not associated with 90-day
return to ED, receiving �2 postoperative opioid prescriptions, and
compliance with restrictions with regards to early active shoulder
use or adherence to surgeon-imposed PT protocols.

We found that LMHL was not associated with 90-day ED return
following shoulder arthroscopy. Similar to our findings,Wright et al
found no association between LHL and 30-day postoperative ED
visits in patients undergoing major abdominal surgery.31 In
contrast, Shahid et al found that patients with LHL on general in-
ternal medicine units were more likely to revisit the ED within 90
days of discharge.26 Griffey et al, in a retrospective single institution
cohort study, found that patients with inadequate health literacy
had higher ED utilization than those with adequate health literacy,
and that inadequate health literacy was associated with at least one
return ED visit within 14 days.7 Neither of the latter studies, how-
ever, involved postsurgical patients, whichmay have resulted in the
difference from our findings. Following regression analysis, we
found that having a diagnosis of depression and/or anxiety and
having �3 ED visits preoperatively was significantly associated
with a 90-day ED return following shoulder arthroscopy, whereas
being a former smoker was associated with a lower risk for 90-day
ED return. Johnson et al also reported that patients diagnosed with
depression and/or anxiety were more likely to experience a post-
operative 90-day ED visit after rotator cuff repair. However,
following regression analysis, a mental health disorder was inde-
pendently associated with complications and persistent pain
following arthroscopy, though the relationship with 90-day ED visit
was no longer significant.8 Williams et al found that nonsmokers
were significantly less likely to present to the ED or urgent care
center within 30 days of their orthopedic procedure.30 Of note, the
most common reason for ED return �7 days in the current study
was surgical site pain. Similarly, Raji et al found that postoperative
pain was the most common reason for ED return �7 days following
arthroscopic rotator cuff surgery,21 a problem that can be remedied
without the need for an ED visit in most cases. These findings
suggest that more focus should be placed on a patient’s mental
health issues and frequent preoperative ED use, as opposed toMHL,
in order to reduce the risk for 90-day postoperative ED return.



Table I
Baseline patient characteristics and clinical variables by MHL score.

MHL score � 6 MHL score < 6 P-value

N ¼ 77 N ¼ 175

Age, mean ± SD 57.1 ± 8.3 56.5 ± 9.0 .602
BMI, median (IQR) 30.5 (27.5, 34.4) 31.0 (26.8, 35.3) .810
Operative time, median

(IQR)
95 (74, 109) 91 (71, 108) .541

Number of implants,
median (IQR)

3 (2, 4) 3 (2, 4) .085

ACCI, median (IQR) 2 (1, 3) 2 (1, 3) .394
Distance from hospital,

median (IQR)
2.8 (1.7, 4.2) 2.8 (2.1, 3.9) .656

Area deprivation index
state decile, median
(IQR)

5 (4, 6) 6 (4, 6) .199

Area deprivation index
national (%), median
(IQR)

23 (15, 29) 25 (16, 29) .239

Preop visits, median
(IQR)

3.5 (2, 5) 3 (3, 5) .890

Arthroscopy procedure .464
Type 1 5 (6.5) 21 (12.0)
Type 2 26 (33.8) 55 (31.4)
Type 3 46 (59.7) 99 (56.6)

Highest education
achieved, n (%)

<.001

<College 37 (48,1) 144 (82.3)
�College 40 (51.9) 31 (17.7)

Dominant side, n (%) .988
No 36 (46.7) 82 (46.9)
Yes 41 (53.3) 93 (53.1)

Gender, n (%) .605
Female 36 (46.7) 88 (50.3)
Male 41 (53.3) 87 (48.7)

Marital status, n (%) .286
No 42 (54.6) 108 (61.7)
Yes 35 (45.4) 67 (38.3)

Preferred language, n
(%)

.112

English 70 (90.9) 142 (81.1)
Spanish 7 (9.1) 29 (16.6)
Other 0 4 (2.3)

Self-identified
ethnicity, n (%)

.277

White 15 (19.5) 17 (9.7)
Black 27 (35.1) 60 (34.3)
Hispanic 30 (38.9) 82 (46.8)
Asian 3 (3.9) 8 (4.6)
Other 2 (2.6) 8 (4.6)

Depression or anxiety,
n (%)

.021

No 64 (83.1) 121 (69.1)
Yes 13 (16.9) 54 (30.9)

Work status, n (%) .002
Unemployed 15 (19.5) 54 (30.9)
Physical laborer 28 (36.3) 51 (29.1)
Office worker 19 (24.7) 14 (8.0)
Disabled 6 (7.8) 28 (16.0)
Retired 9 (11.7) 28 (16.0)

Worker’s
compensation, n (%)

.661

No 70 (90.9) 155 (89.1)
Yes 7 (9.1) 19 (10.9)

ASA .203
1,2 51 (66.2) 101 (57.7)
�3 26 (33.8) 74 (42.3)

Smoking, n (%) .139
Never 50 (64.9) 90 (51.4)
Former 17 (22.1) 54 (30.9)
Current 10 (13.0) 31 (17.7)

Insurance type, n (%) <.001
Medicare 14 (18.2) 56 (32.0)
Medicaid 13 (16.9) 57 (32.6)
Commercial 43 (55.8) 43 (24.6)
Worker’s
compensation

7 (9.1) 19 (10.8)

Table I (continued )

MHL score � 6 MHL score < 6 P-value

N ¼ 77 N ¼ 175

Missed preop visit prior
to OR, n (%)

.816

No 32 (41.6) 70 (40)
Yes 45 (58.4) 105 (60)

Prior contralateral
shoulder
arthroscopy, n (%)

.831

No 58 (75.3) 134 (76.6)
Yes 19 (24.7) 41 (23.4)

Prior ipsilateral
shoulder
arthroscopy, n (%)

.506

No 63 (81.8) 149 (85.1)
Yes 14 (18.2) 26 (14.9)

Preop opioid use, n (%) .616
No 66 (85.7) 154 (88)
Yes 11 (14.3) 21 (12)

Preop ED visit within 1
year of surgery, n (%)

.306

No 51 (66.2) 104 (59.4)
Yes 26 (33.8) 71 (40.6)

Preop ED visits within 1
year of surgery, n (%)

.259

0 51 (66.2) 104 (59.4)
1-2 25 (32.5) 61 (34.9)
>3 1 (1.3) 10 (5.7)

Return to ED in 90 days
post-surgery, n (%)

.712

No 69 (89.6) 154 (88)
Yes 8 (10.4) 21 (12)

Compliance without PT
issues, n (%)

1.0

No 44 (57.1) 100 (57.1)
Yes 33 (42.9) 75 (42.9)

Compliance with PT
issues, n (%)

.373

No 39 (50.6) 78 (44.6)
Yes 38 (49.4) 97 (55.4)

Number of postop
opioid prescriptions
in 3 months, n (%)

.137

0-1 55 (71.4) 108 (61.7)
>2 22 (28.6) 67 (38.3)

BMI, Body Mass Index; VAS, Visual Analog Scale; ACCI, Age-adjusted Charleson Co-
morbidity Index; ASA, American Society of Anesthesiologists; ED, Emergency
Department; PT, Physical Therapy; IQR, interquartile range; SD, standard deviation.
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We found no significant association between MHL and post-
operative compliance with either self-directed early active shoulder
use or with PT instructions. To our knowledge, there are no current
studies directly examining this relationship in the existing ortho-
pedic literature. Kadakia et al, in a prospective cohort study exam-
ining orthopedic patients discharged from a level 1 trauma center,
found an overall limited comprehension of the injury sustained,
surgery performed, and postoperative instructions.9 The authors
used educational level as a surrogate for health literacy and reported
significantly worse comprehension among patients with lower ed-
ucation. A subsequent study by the same authors found that the use
of text and pictorial intervention resulted in a significant improve-
ment in postdischarge instruction comprehension compared with
verbal instructions alone.27 Garfinkel et al reported a high level of
comprehension and retention of instructions provided during a
preoperative outpatient visit 1-2 weeks prior to a Lapidus procedure,
though the majority of their cohort was comprised of patients with
higher than a college education.5 The authors recommended clear
standardized instructions preoperatively, with reinforcement
throughout the postoperative period. In contrast to our results, Qin
et al found that patients with LHL were less likely to adhere to



Table II
Factors associated with 90-day ED return after shoulder arthroscopy on multivari-
able logistic regression.

Characteristic Adjusted odds ratio (95% CI) P value

MHL score
<6 0.89 (0.35-2.25) .802
�6 (reference) 1

Depression or anxiety
Yes 2.56 (1.04-6.28) .041
No (reference) 1

Smoking
Current 0.24 (0.05-1.03) .055
Former 0.33 (0.11-0.99) .047
Never (reference) 1

ED visit 12 months prior to surgery
�3 26.81 (5.32-135.19) <.001
1-2 2.28 (0.94-5.57) .070
0 (reference) 1

MHL, Musculoskeletal Health Literacy; ED, Emergency Department; CI, confidence
interval.

Table III
Factors associated with compliance without PT issues on multivariable logistic
regression.

Characteristic Adjusted odds ratio
(95% CI)

P value

MHL score
<6 1.32 (0.73-2.40) .365
�6 (reference) 1

Insurance type
Medicare 1.77 (0.86-3.67) .122
Commercial 3.31 (1.62-6.78) .001
Worker compensation 6.25 (2.28-17.09) <.001
Medicaid (reference) 1

Missed preop visit prior to operating room
Yes 0.47 (0.28-0.81) .007
No (reference) 1

MHL, Musculoskeletal Health Literacy; CI, confidence interval; PT, physical therapy;
OR, Operating Room.

Table IV
Factors associated with compliance with PT issues on multivariable logistic
regression.

Characteristic Adjusted odds ratio
(95% CI)

P value

MHL score
<6 1.73 (0.95-3.15) .075
�6 (reference) 1

Insurance type
Medicare 0.92 (0.47-1.82) .811
Commercial 2.31 (1.16-4.59) .017
Worker compensation 5.36 (1.77-16.26) .003
Medicaid (reference) 1

Missed preop visit prior to operating room
Yes 0.48 (0.28-0.82) .007
No (reference) 1

MHL, Musculoskeletal Health Literacy; CI, confidence interval; PT, physical therapy;
OR, Operating Room.

Table V
Factors associated with �2 postoperative opioid prescriptions on multivariable lo-
gistic regression.

Characteristic Adjusted odds ratio (95% CI) P value

MHL score
<6 1.51 (0.81-2.80) .196
�6 (reference) 1

Marital status
Yes 0.54 (0.30-0.96) .035
No (reference) 1

Smoking
Current 2.38 (1.13-4.99) .022
Former 1.38 (0.73-2.62) .320
Never (reference) 1

Preop opioid use
Yes 3.98 (1.76-8.99) <.001
No (reference) 1

MHL, Musculoskeletal Health Literacy; CI, confidence interval.
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enhanced recovery after surgery protocols for perioperative care
regarding colorectal surgery.20 A prior meta-analysis assessing the
association between health literacy and adherence to medical
treatment reported a positive correlation between these parame-
ters.13 Importantly, they found that health literacy interventions
were effective in improving adherence to treatment. The current
study was not designed to assess the effect of the CHES on post-
operative compliance and a more robust study design is warranted.
Finally, we found that missing a preoperative outpatient visit was
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significantly associated with postoperative noncompliance, with
motion restrictions and adherence to PT protocols. Closer follow-up
during the early postoperative course with reinforcement of in-
structions, particularly among patients who missed preoperative
visits, could potentially improve compliance with postoperative in-
structions and result in improved clinical outcomes.

We found no significant relationship between LMHL and
receiving�2 opioid prescriptions postoperatively.Within our cohort,
there was a median of 1 postoperative opioid prescription provided.
Our finding was consistent with those who previously reported
following orthopedic procedures.14,19 Puzzitiello et al reported no
difference in inpatient total inpatientmorphine equivalents between
patients with and without LHL.19 Narayanan et al, using the LiMP
questionnaire to assess health literacy following total knee arthro-
plasty, found no difference in the number of opioid prescriptions
provided within 3 months following surgery between patient with
and without LMHL.14 In contrast, a prior study demonstrated that
LHL was associated with an increased rate of receiving opioids in the
ED, receipt of an opioid prescription, and use of opioids in the week
following discharge from the ED among patients presenting to the
ED with musculoskeletal complaints.3 That study dealt with
nonsurgical patients, and the discordant findings could certainly be a
function of themultimodal painmanagement strategy utilized in the
outpatient surgical setting.25 Furthermore, our results may reflect
the general trend toward reduced opioid prescribing following the
implementation of the state-mandated prescription monitoring
program program.22 We further found that current smokers and
those using opioids preoperatively were more likely and married
patients were 46% less likely to receive �2 opioid prescriptions
postoperatively. Okoli et al, in a retrospective institutional study,
found that current smoking status and preoperative opioid use were
independent risk factors for filling a second opioid prescription
following outpatient orthopedic surgery.17 Others have demon-
strated similar findings following spine surgery.11 Providing periop-
erative counseling regarding the use of postoperative opioid
medication, in addition to the use of multimodal strategies for
postoperative pain control, particularly among current smokers and
those using opioids preoperatively, may reduce the need formultiple
postoperative opioid prescriptions.

Limitations to our current study include those inherent to per-
forming a single institution retrospective review. Specifically, with
regard to the preoperative use of opioids, we did not quantify the
number of preoperative prescriptions allotted to the patient or the
exact reason for which the opioid medications were being taken.
Furthermore, the number of tablets actually taken postoperatively
could not be determined given the retrospective nature of the study
design. Additionally, the diagnosis of anxiety and/or depressionwas
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based on documentation within the EHR opposed to validated
questionnaires assessing mental health status. It is possible that
postoperative patients were evaluated in an urgent care center or
emergency room unaffiliated with our institution. However, we
believe this number to be quite small given the fact that the vast
majority of the included patients receive their primary care needs
through our hospital system. Finally, with regard to early use of the
operative extremity by the patient, our results could certainly have
been affected by recall bias in that patients could not accurately
recall their postoperative behavior. Similarly, our results are sus-
ceptible to social desirability bias in that patients may over-report
compliance with postoperative instructions so as to be viewed
favorably by the treating surgeon. Strength of the current study
includes the fact that a validated assessment for health literacy was
utilized. Furthermore, our study included numerous patient- and
surgery-related predictive factors, including measures of socio-
economic status.

Conclusions

Adequate patient health literacy is imperative for effective
shared decision-making and, ultimately, for achieving optimal
clinical outcomes. Despite a high prevalence for LMHL in the cur-
rent study, therewas no association between LMHL and compliance
with postoperative instructions, 90-day return to the ED, or an
increased number of postoperative opioid prescriptions. Further
research into interventions aimed at the other patient- or surgery-
related factors associated with increased 90-day ED return and
noncompliance with postoperative instructions is warranted.
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