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Background: Health literacy of plastic surgery patients may affect surgical decision-
making and perioperative outcomes. In addition to consulting a plastic surgeon,
patients often refer to online-based resources to learn about surgical options. The
aim of this scoping review was to identify evidence detailing the state of health
literacy of plastic surgery patients and available resources to highlight areas of
improvement for clinical practice and future research.

Methods: Utilizing PubMed and Web of Science databases, 46 eligible studies that
analyzed health literacy in plastic surgery patients and readability of plastic surgery
resources were included. Extracted characteristics from eligible studies included
study size, type of analysis, findings, and conclusions.

Results: Regardless of plastic surgery procedure or subspecialty, resources pre-
senting plastic surgery information to patients exceeded the American Medical
Association and National Institutes of Health recommended sixth- to eighth-grade
reading level. Plastic surgery patients demonstrated greater knowledge of preop-
erative indications and surgical benefits compared with postoperative outcomes
and surgical risks.

Conclusions: Most health literacy research in plastic surgery focuses on readabil-
ity of written internet-based resources as opposed to direct assessment of health
literacy in plastic surgery patients. Plastic surgery resources exceed the recom-
mended mean reading grade level. Dedicated efforts to recognize and accommo-
date a patient’s level of health literacy in plastic surgery should be considered.
(Plast Reconstr Surg Glob Open 2022;10:¢4247; doi: 10.1097/GOX.0000000000004247;
Published online 13 April 2022.)

INTRODUCTION

Patient health literacy affects surgical decision-making
and outcomes. Health literacy is the ability of patients to
access, comprehend, and apply medical information." In
the surgical context, patient health literacy is leveraged in
discussions about surgical details, risks, options for inter-
vention, and postoperative regimens for optimal recovery.
Limited surgical patient health literacy has been associ-
ated with decreased adherence to postoperative protocols,
longer lengths of stay and time to recovery, and poorer
surgical outcomes.” In a meta-analysis of 40 studies encom-
passing 18,895 surgical patients, 31.7% of patients were
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found to have limited health literacy.” This study, however,
did not stratify for plastic surgery patients. Plastic surgery
is a unique surgical specialty, as patients often decide for
themselves which surgical procedures to pursue among
many aesthetic and reconstructive options. Patients often
refer to internet-based plastic surgery resources to guide
decision-making and treatment plans in addition to con-
sulting a plastic surgeon.” A plastic surgery patient’s
health literacy can therefore have a direct effect on surgical
outcomes and postoperative satisfaction.”* The purpose of
this scoping review was to identify evidence detailing the
state of health literacy in plastic surgery patients and avail-
able resources to help highlight areas of improvement in
clinical practice and future research.

METHODS

A'scoping review of health literacy in plastic surgery was
conducted using the PubMed and Web of Science databases
adhering to PRISMA guidelines (Fig. 1).” Inclusion criteria
entailed studies analyzing health literacy of plastic surgery
patients, and literacy analysis of plastic surgery resources.
Exclusion criteria included (1) qualitative analysis with
no quantitative evidence; (2) reviews, expert opinions,
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and editorials; (3) lack of availability online or in English;
and (4) no reporting of health literacy in plastic surgery.
Extracted characteristics from eligible studies included
study size, type of analysis, findings, and conclusions.

RESULTS

Articles Included

Database search and review of article references
revealed 46 eligible articles for inclusion in this scop-
ing review (Table 1).%'* These articles represented the
spectrum of plastic surgery, including breast (22%), facial
aesthetics (17%), general plastic surgery (13%), hand
surgery (15%), £ (9%), craniofacial (9%), lymphedema
(7%), gender affirmation surgery (4%), lower extremity
reconstruction (2%), and vascularized composite allo-
transplantation (2%) (Fig. 2). Of these 46 articles, 78%
analyzed the readability of plastic surgery resources, and
22% analyzed the state of health literacy in plastic surgery
patients.

Analysis of Readability of Plastic Surgery Resources

Patients increasingly refer to internet-based resources
for medical and surgical information both before and after
clinical visits. Patient-directed health information can play
a critical role in patient understanding, health decision-
making processes, and compliance with care plans.'* The
American Medical Association and National Institutes of
Health recommend patient-directed health resources be
written at a sixth- to eighth-grade reading level to align
with patient health literacy most optimally.” Extensive
research has therefore been conducted to evaluate the
readability of internet-based resources using numerous
tools based on word and sentence complexity/length,
including commonly the Flesch-Kincaid grade level scale,
SMOG index, and Coleman Liau index. In this scoping
review, the 36 articles that assessed the readability of plas-
tic surgery internet-based resources utilizing these tools
demonstrated a mean reading grade level consistently
higher than the eighth grade, regardless of the sub topic
analyzed (Table 2).510-11

In addition to readability, several studies also evaluated
the understandability and actionability of internet-based
plastic surgery resources utilizing the Patient Education
and Materials Assessment Tool that appraises content, orga-
nization, layout, and use of visual aids. Understandability
reflects the feasibility of patients of various backgrounds
and health literacy levels to process the presented infor-
mation. Actionability estimates a reader’s ability to apply
written information to a task, such as surgical decision-
making. Chen et al demonstrated that while the mean
understandability did not differ between implant-based
and autologous breast reconstruction resources (62.5%
versus 60.5%, P = 0.65), implant-based breast reconstruc-
tion resources had a higher mean actionability score (24%
versus 19.5%, P = 0.04)."" When analyzing internet-based
resources on gluteal augmentation and cosmetic botuli-
num toxin as further examples, the mean understandabil-
ity scores were 51% and 62.8%, and the mean actionability
scores were 18.9% and 36.2% respectively.'"*
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Takeaways

Question: What is the status of health literacy in plastic
surgery?

Findings: Of the 46 eligible studies assessing health lit-
eracy in plastic surgery, 78% analyzed the readability of
plastic surgery resources. Regardless of subspecialty or
surgical procedure, plastic surgery resources exceeded
the American Medical Association and National Institutes
of Health recommended sixth to eigth grade reading
level. Plastic surgery patients demonstrated greater knowl-
edge of preoperative indications and surgical benefits
compared with postoperative outcomes and surgical risks.

Meaning: Dedicated efforts to recognize and accommo-
date a patient’s level of health literacy in plastic surgery
may lead to improved perioperative outcomes.

Factors Associated with Readability

Several articles evaluated whether stratification of
internet-based resources by certain factors influenced
readability. For instance, Powell et al found that internet-
based materials on breast reconstruction had higher mean
reading grade levels on academic websites compared with
nonacademic websites (13.04-13.64 versus 10.91-11.82,
P =0.04)." Seth et al showed that lymphedema materials
on conservative management had greater readability than
those detailing surgical intervention (12.7 versus 15.6,
P < 0.001).” In an analysis of internet-based resources
on mastopexy, Vargas et al found that the mean reading
grade level of materials detailing risks was higher than
those explaining benefits of the surgical procedure (14.1
versus 11.6, P < 0.05).>” Aliu et al demonstrated that the
American Society of Plastic Surgeons (ASPS) and the
Aesthetic Society (formerly the American Society for
Aesthetic Plastic Surgery, or ASAPS) internet-based mate-
rials had higher mean reading grade level scores com-
pared with the top 10 popular websites on plastic surgery
procedures (P < 0.05).”" There was however no signifi-
cant difference in readability when comparing materials
for autologous versus implant-based breast reconstruc-
tion (12.4 versus 12.1, P = 0.65), cleft palate versus cleft
lip (8.88-12.76 versus 8.61-12.32, P> 0.05), and top ver-
sus bottom gender affirmation surgery (13.0 versus 12.6,
P> 005) 'l(),l."»,‘Z’]

Resources Available in Different Languages

Several articles focused on the readability and cul-
tural sensitivity of plastic surgery information presented
in Spanish. In the analysis of online Spanish lymphedema
resources, the mean reading grade level was 9.8, and the
mean cultural sensitivity score was 2.27, which is below the
recommended level of 2.5 by the Cultural Sensitivity and
Assessment Tool.” Furthermore, the mean reading grade
levels and cultural sensitivity scores of online Spanish
materials on cosmetic surgery and breast reconstruction
were 10.19 and 10.4, and 2.20 and 2.9, respectively.'** In
this scoping review, Spanish was the only language besides
English that was assessed in the context of readability of
plastic surgery resources.
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Fig. 1. Flowchart of selection process for articles included in scoping review.

Social Media
Social media is increasingly becoming a resource that
patients utilize to access information on plastic surgery

Table 1. Distribution of Articles by Plastic Surgery Subtopic
and Type of Analysis Conducted
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procedures. Chen et al analyzed the readability of arti-
cles shared by top-rated tweets under the Twitter hashtag
#plasticsurgery.” Of the 234 articles, the majority were
academic journal articles (71%), with the remaining
being patient information articles (29%). Full access and
open-access journal articles that were shared had a higher
mean reading grade level compared with patient informa-
tion articles, though both exceeded the eighth grade level
(17.7/17.5 versus 13.9, P< 0.0001). In this scoping review,
Twitter was the only social media platform analyzed in
relation to plastic surgery health literacy.

Evaluating Health Literacy in Plastic Surgery Patients
Varying levels of health literacy may impact the effec-
tiveness of communication between patients and plastic
surgeons during clinical visits.” In this scoping review,
several articles assessed patient health literacy at the time
of outpatient clinical encounters. Menendez et al admin-
istered the Newest Vital Sign (NVS) health literacy tool,
which assesses an individual’s ability to interpret and apply
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15%

Fig. 2. Percentage of eligible articles by plastic surgery subtopic.

information depicted on a nutrition label seen on pack-
aged food items, and a sociodemographic survey to 200
new hand surgery patients.”” Forty-three percent of the
patients had limited health literacy, which included 33%
of the English-speaking patients and 100% of the Spanish-
speaking patients. Factors associated with limited health
literacy included advanced age per 10-year increase (OR
1.3, P = 0.0387), lower income (OR 3.5, P = 0.010), and
public/no health insurance (OR 3.1, P =0.008). Roy et al
similarly applied the NVS to 185 patients with Dupuytren
contracture and found 44% had limited health literacy.”
Decreased health literacy in these patients was associated
with lower household income (P = 0.0006), immigration
(P =0.003), native language other than English (P=0.03),
increased age (P = 0.002), less education (P = 0.002),
unemployment/retirement (P =0.039), and other comor-
bidities (P =0.039). In another study that audio-recorded
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patient encounters during hand surgery appointments,
patients with limited health literacy determined by the
NVS screening tool asked fewer questions about their
therapeutic regimen (P < 0.001) and hand condition
(P =0.022).°" Health literacy measured by NVS in 112 new
hand surgery patients, however, was not significantly asso-
ciated with the time spent to acquire scheduled clinical
visits (P = 0.13), or with patient satisfaction with clinical
visits (P =0.22).%

When evaluating patient health literacy during clini-
cal encounters, physicians may often rely on subjective
assessment rather than objective screening tools. In a 2014
national survey of American Society of Plastic Surgeons
(ASPS), members aimed to assess plastic surgeons’ per-
ceptions of patient health literacy, 73.8% of respondents
answered they assessed patient health literacy through
general impression (62.2%), and patient employment
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Table 2. Analysis of Readability of Resources

Plastic Surgery Subtopic |Reference Resources Analyzed Mean Reading Grade Level*
General Johnson et al 10 websites 10.19
Aliu and Chung”! 12 websites 11.9 (ASPS)
12.0 (ASAPS)
8.9-11.5 (popular sites)
Chen et al® 234 tweeted articles 17.7 (full access)
17.5 (open access)
13.9 (patient directed)
Craniofacial Wasserburg et al'® 143 websites (CP) 8.88-12.76 (CP)+

Facial aesthetics

Patel et al”

Sanghvi et al

Mehta et al”®

Awal and Hills"”
Rayess et al'®

144 websites (CL)
3 websites

41 patient materials
41 websites

200 websites
45 websites

8.61-12.32 (CL)+
13.8-15.2 (eMedicine)
7.5-10.7 (FACES)
11.9 —13.8 (WCF)
9.89-12.98+

10.42 (academic site)
8.79 (physician site)
11.0-14.0+

10.6 (private)

Gupta et al”!
Barbarite et al*
Ziai et al®
Santos et al™®
Misra et al®
Breast Chen et al"’
Powell et al®

Nnamani Silva et al'®
Vargas'!
Doval et al”

Cheah et al*
Vargas et al*
Kennedy et al”’
Ricci et al”
Vargas et al’’
Oleck et al!
Vargas et al®
Phillips et al*
Kiwanuka et al**
Vargas et al*®
Seth et al®
Tran et al”
Johnson et al*®
Hadden et al*!
Santos et al*
Hughes et al*
Noel et al'®

Body contouring

Gender affirmation surgery

Lymphedema

Hand surgery

Lower extremity reconstruction
Vascularized composite
allotransplantation

11.7 (other)

36 websites 6.9-13.9

32 websites 10.7

50 websites 9.22-12.16+
10 websites 12.2+

17 AAFPRS patient materials 8.3-18.2+

20 websites 12.4 (autologous)

12.1 (implant-based)
13.04-13.64+ (academic)
10.91-11.82+ (nonacademic)
10.7-11.4+

10.7-15.8+

10.4 (academic)

10.8 (private)

97 websites

58 websites
10 websites
10 websites

20 websites 12.2 - 15.0+
10 websites 9.7—13.0+
10 websites 11.0

12 websites 12.7—15.0+
12 websites 13.3+

10 websites 13.0

80 articles 13.6+

10 websites 8.7-15.2+
Online search 12.6-14.2+
10 websites 14.7+

12 websites 12.6

10 websites 14.0

10 websites 9.8

77 ASSH patient materials 9.3+

10 websites 9.7 - 14.4+
10 websites 12.2

23 websites 13.95+

*Modalities utilized to assess readability varied among articles (eg, FKGL, SMOG).

+Multiple analyses conducted in article for assessment.

characteristics  (37.3%).*> When counseling patients,
plastic surgeons employed the following methods: lay ter-
minology (94%), pictures/diagrams (84.6%), and teach-
back strategies (8.1%). Sixty-two percent of plastic surgeon
respondents reported spending at least 20 minutes coun-
seling new patients with these methods. In another sur-
vey of 21 plastic surgeons, 67% agreed they had difficulty
communicating with patients of different cultural back-
grounds and, 29% stated they had educational material
available to offer to low health literacy patients.” Of these
plastic surgeons, 71% were unaware of hospital policies
to support low health literacy patients, and 76% reported
they would be interested in learning how to improve com-
munication with patients.

A few studies surveyed patients on their understand-
ing of internet-based plastic surgery resources. Hoppe
et al administered two surveys to 100 patients to assess

comprehension of ASPS and The Aesthetic Society
(ASAPS, at the time of the study) internet-based materi-
als on breast reconstruction and rhinoplasty, with specific
focus on preoperative indications and perioperative out-
comes.” The mean number of correct answers out of five
questions was 3.56 for the rhinoplasty survey and 3.26 for
the breast augmentation survey, with no significant differ-
ence in scores between ASPS and The Aesthetic Society
materials (P> 0.05). Patients scored higher on questions
regarding preoperative information compared with post-
operative outcomes and complications (76.5% versus
62.7%, P < 0.001). In another study, 60 parents of cleft
patients completed a survey assessing comprehension of
materials available on ASPS and American Cleft Palate-
Craniofacial Association websites about the cause, surgical
management, and perioperative care of their child’s cleft
condition. The mean score was 4.35 out of five questions,
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with no significant difference between ASPS and American
Cleft Palate-Craniofacial Association materials (4.4 versus
4.29, P < 0.05). On multivariate analysis, level of educa-
tion, ethnicity, and income were not associated with par-
ent test scores (P=0.38, P=0.15, P=0.3).

Several studies retrospectively characterized patient
communication with plastic surgeons regarding their
clinical encounters. Cho et al analyzed patient inquiries
sent to the plastic surgery clinic during the periopera-
tive period of postbariatric body contouring surgical pro-
cedures.”® Of the 212 communications identified, 167
(79%) were postoperative concerns regarding the surgi-
cal site (38%), medications (10%), and activity restric-
tions (10%). Fifty-seven percent of these concerns were
resolved with patient re-education, but 16% required in-
person evaluation. When 106 patients were surveyed about
their communication with plastic surgery providers, 51%
agreed that better communication with their provider
would improve their health status, and 14% agreed pro-
vided written instructions were difficult to understand.”
Moreover, Tarabochia et al found that 78% of new hand
surgery patients preferred a more active/collaborative
role rather than a passive role during clinical encounters.
In this study, preference to have an active decision-making
role was not associated with health literacy assessed by the
NVS assessment tool (OR 1.0, P =0.93).

DISCUSSION

Though patient health literacy can affect surgical
decision-making and outcomes, there is limited evidence
of dedicated efforts to assess and accommodate patient
health literacy in plastic surgery. The majority of health
literacy in plastic surgery research focuses on readability
of written internet-based resources as opposed to assess-
ment of the reading grade levels or other measures of
health literacy directly in plastic surgery patients. The
available evidence demonstrates that the readability of
plastic surgery resources does not meet recommended
guidelines by American Medical Association and National
Institutes of Health to be presented at a sixth- to eight-
grade reading level, and that plastic surgery resources
have subpar actionability, with scores commonly below
50%. Plastic surgery patients are therefore referring to
unclear and complex materials that may provide confu-
sion and hesitancy. Interventions to improve readability
of materials may include shorter/simpler words and sen-
tences, use of visual aids, improving access, and cultural
sensitivity of resources in languages other than English,
and inclusion of references on websites (Fig. 3).'020214
Efforts to improve readability of patient-facing materials
may also extend to plastic surgery informed consent docu-
ments and the newly instated breast implant checklists.”
Future research may consider investigating whether inter-
val efforts have been made to improve the readability and
quality of internet-based plastic surgery resources by insti-
tution and plastic surgery society websites.

Plastic surgeons typically rely on subjective perceptions
of patient health literacy based on overall impression and
patients’ education/occupation. In this scoping review,
limited health literacy was associated with low income, less
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education, lack of insurance, increased age, comorbidities,
and native language other than English. Although several
hand surgery studies demonstrated the use of a health lit-
eracy screening tool with the NVS, a health literacy assess-
ment tool has not been adopted on a large scale in plastic
surgery. Although a screening tool may identify patients
with limited health literacy more accurately and help guide
communication during clinical encounters, the use of the
same may add clinical time and risk patient embarrassment
and stigmatization.” Future research may consider inves-
tigating whether the level of health literacy measured by
screening tools such as the NVS are associated with periop-
erative outcomes in plastic surgery patients.

The majority of patients prefer to play an active/col-
laborative role with surgeons during clinical encounters.
Rather than relying on quick heuristics based on risk fac-
tors or a screening tool to identify limited health literacy,
plastic surgeons may practice a collaborative approach
to communication to better identify gaps in knowledge
by addressing patient questions, and to guide surgical
decision-making by resolving specific concerns. Evidence
in this scoping review showed that patients typically have
decreased understanding of postoperative expectations,
surgical details, and surgical risks when compared with
conservative management, preoperative indications, and
surgical benefits. Plastic surgeons may consider devot-
ing greater efforts to discuss these topics with patients
during clinical encounters and to provide resources with
high readability for patients to reference during their sur-
gical journey. To achieve this aim, plastic surgeons may
also consider offering patients decision aids in surgical
planning. Several studies in breast reconstruction have
shown that the application of decision aids in preopera-
tive consultations improved patient knowledge, increased
confidence about surgical decisions, decreased anxiety,
and enhanced satisfaction with postoperative results.”” %
These tools included personalized risk assessment for
perioperative complications, visual aids, interactive digi-
tal modules with quizzes, videos, and oral presentations.
Providing patients with access to decision aids and video
education tools before clinical consultation may improve
the quality of patient-plastic surgeon communication and
surgical decision-making. Moreover, several guidelines on
how to provide patients with health information to pro-
mote patient education have been shared. For instance,
the American Academy of Family Physicians recommends
a practice maintain an adequate supply of patient educa-
tion materials of all types, including written, audiovisual,
and computer-based. These materials should be tailored
to the appropriate reading and comprehension level, to
the learning style, and to the cultural and ethnic diver-
sity of the patient.”” The Agency for Healthcare Research
and Quality advises practitioners to ensure patients know
how to access accurate internet resources and how to use
audiovisual materials that are recommended.®” Resources
provided to and recommended to patients should be
monitored regularly and modified according to patient
feedback. Importantly, these health information tools are
a supplement and not a substitute for patient-physician
discussions about treatment plans.
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Methods to Improve Readability of Plastic Surgery Resources
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Fig. 3. Infographic illustrating methods to improve readability of plastic surgery resources.

Strengths and Limitations

This scoping review summarizes the evidence of health
literacy analyzed in plastic surgery resources and patients,
and highlights areas of improvement in clinical practice
and future research. Although a thorough review of the
literature was conducted to identify eligible studies meet-
ing inclusion and exclusion criteria, there may have been
additional eligible studies that were not captured in our
search. Among the eligible studies, there was hetero-
geneity in types of analyses and quantitative measures
conducted across the spectrum of plastic surgery subspe-
cialties, which precluded pooled analysis.

CONCLUSIONS

Patient health literacy influences surgical decision-
making and outcomes. Forty-six eligible studies analyzing
health literacy in plastic surgery patients and readability of
plastic surgery internet-based resources were included in
this scoping review. Seventy-eight percent of eligible arti-
cles analyzed the readability of plastic surgery resources.
Plastic surgery resources exceeded the recommended
mean reading grade level regardless of subspecialty or

surgical procedure. Plastic surgery patients exhibited
greater knowledge of preoperative indications and sur-
gical benefits compared with postoperative outcomes
and surgical risks. Both plastic surgeons and plastic sur-
gery patients reported that better communication would
improve overall patient health outcomes.
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