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Background: Patientreported outcomes are essential to understanding success
in plastic surgery procedures, many that aim to improve quality of life. Patient-
reported outcome measures (PROMs) should be written at or below the sixth-
grade reading level recommended by the American Medical Association. This
study aimed to evaluate the readability of plastic surgery PROMs.

Methods: We conducted a literature review to identify validated, commonly used
PROMs in plastic surgery. We extracted PROMs’ text and instructions and ana-
lyzed readability using different approaches that estimate the grade level required
to understand. Our primary outcome was the Simple Measure of Gobbledygook
(SMOG) index, which detects word complexity and expects 100% comprehension
at the grade level rating assigned. We also included the Flesch-Kincaid grade level,
Coleman-Liau index, and automated readability index.

Results: Forty-three PROMs met the inclusion criteria. The mean SMOG index was
8.2 (SD = 1.3), indicating an eighth-grade reading level. Mean reading grade levels
measured by the Flesch-Kincaid grade level, Coleman-Liau index, and automated
readability index ranged from third to sixth grade, although these may underesti-
mate readability difficulties. Only 6 (14%) PROMs had a SMOG index at or below
the sixth-grade level. PROM instructions had significantly higher reading levels
than the questions/responses for all readability indexes (P < 0.01).

Conclusions: PROMs used in plastic surgery, including the instructions, exceed
the reading level recommended by the American Medical Association. This
may limit comprehension and accurate completion and compromise valid-
ity and reliability. PROMs should be written and designed to be accessible to
patients of all literacy levels. (Plast Reconstr Surg Glob Open 2024; 12:¢6351; doi:
10.1097/GOX.000000000000635 1; Published online 20 December 2024.)

Patient-reported outcomes (PROs), collected using
patient-reported outcome measures (PROMs), are criti-
cal to understanding patients’ perspective of their health
status.! PROs are particularly important for evaluating the
success of plastic surgery procedures that often aim to
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improve quality of life and are not adequately captured by
standard outcome measures such as mortality or complica-
tion rates. PROs are invaluable in assessing patients’ views
about their symptoms, day-to-day functioning, and overall
quality of life.? In addition, PROs are used for research,
quality monitoring, and improvement efforts.”

There are patient-, provider-, and clinic-level barriers
to collecting PROs.*! One patient-level barrier of particu-
lar concern for ensuring equitable care delivery, research,
and quality assurance is patients’ print literacy; patients
cannot reliably self-administer PROMs if their print lit-
eracy is lower than the reading level at which PROMs are
written.” In the United States, an estimated 54% of adults
cannot read above the sixth-grade level.®” Given that
patients with low literacy have increased difficulty access-
ing healthcare and are at a higher risk of poor health,*"
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failure to capture these patients’ perspectives via PROMs
may perpetuate and exacerbate these known disparities.

The American Medical Association (AMA) recom-
mends patient-facing materials be written at or below the
sixth-grade reading level.”” Previous studies have exam-
ined the readability of plastic surgery-related patient
resources and educational materials and have shown that
most fail to meet the AMA guidelines for readability.'**’
In other surgical specialties, recent studies have also
shown that PROM compliance with these recommenda-
tions varies.?’* Only 12% of orthopedic PROMs met the
AMA readability guidelines of sixth-grade reading level or
lower, and no PROMs used in anesthesia met this read-
ability target.””*® Previous studies also found that many
PROM instructions did not meet AMA guidelines for read-
ability.?**” This study aimed to evaluate the readability of
the questions/answers and patient instructions of plastic
surgery-specific PROMs.

PROM Selection

We conducted a literature review to identify com-
monly used and validated plastic surgery PROMs. Initial
references were extracted from Dobbs et al*® and Sharma
et al” that included lists of PROMs used in various plas-
tic surgery subspecialties. We supplemented this list with
PubMed searches for subspecialty-specific systematic
reviews for PROMs used in hand and upper extrem-
ity,” burn,” gender affirmation,*”* craniofacial,”*
peripheral nerve,” lower extremity,” and breast.”® All
searches were conducted between January 2023 and
May 2024 using keywords “Plastic surgery” and/or “sub-
specialty” and “Patient-reported outcome measures” or
“PROM.” The inclusion criteria included PROMs that
were designed for disease processes that plastic surgeons
treat, validated in a plastic surgery patient population,
and available in English. “Validated” was defined as
PROMs that underwent both qualitative evaluation and
quantitative/psychometric testing. In cases where mul-
tiple versions of a PROM existed, the most recent version
was used for analysis.
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Question: Are plastic surgery-related patientreported
outcome measures (PROMs) written at the sixth-grade
reading level or lower, as recommended by the American
Medical Association for patient-facing materials?

Findings: We extracted the text from plastic surgery
PROMs and analyzed readability. We found that on aver-
age, these PROMs are written at the eighth-grade reading
level. The readability of plastic surgery PROMs has not
improved over time.

Meaning: Low and limited literacy plastic surgery patients
may have difficulty understanding and accurately com-
pleting PROMs, which may impede outcome evaluations,
research, and quality improvement efforts. PROMs should
be written to be accessible to patients of all literacy levels.

Readability Measures and Analysis

We extracted the text content of each PROM and its
associated instructions for analysis. We also collected the
year the PROM questionnaire was published, the coun-
try in which it was developed, and the total number of
items in the PROM. We selected the Simple Measure of
Gobbledygook (SMOG) index, which measures word com-
plexity, as the primary outcome measure to assess read-
ability. Our secondary outcome measures included the
Flesch—Kincaid grade level (FK), the Coleman-Liau index
(CLI), and the automated readability index (ARI). The FK
is used most frequently in the literature and assesses read-
ability based on sentence length and syllables per word.”*
The ARI and CLI both evaluate readability based on sen-
tence length and character count per word.*** All read-
ability measurements are used to assign a US grade level
required to understand the text. Readability formulas are
outlined in Figure 1.

We chose the SMOG index as our primary outcome
measure due to its consistency, widespread usage in health-
care settings, and simple methodology.” In addition, it is
based on a 100% comprehension expectation, meaning
that it assigns the lowest grade level in which 100% com-
prehension can be expected.”” For example, if a text has
a SMOG score of 8, an eighth grader would be expected

FK = 0.39 (—
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Fig. 1. Formulas used to calculate the readability measures.
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to comprehend 100% of the text.” This contrasts with the
FK and CLI, which assign the lowest grade level at which
approximately 75% comprehension is expected."”** The
ARI assigns grade levels based on schools’ reference texts
with grade-level determinations made with inconsistent
methods'* and likely not based on 100% comprehension,
as many reading materials in schools are assigned a grade
level designed to challenge the reader to improve compre-
hension skills.”” Because PROMs are designed, developed,
and validated with the assumption or goal that patients
understand all or almost all of the instruments, a readabil-
ity metric based on 100% comprehension expectation is
most appropriate.’® Furthermore, although 75% compre-
hension might be acceptable for most reading materials, it
is reasonable to demand a higher level of comprehension
for health-related materials that often include information
that is important for the patient to fully understand.”

We used Readable.com to conduct the analysis. PROM
text was prepared following US Department of Health
and Human Services guidelines to avoid inflated readabil-
ity scores.” For example, fill-in-the-blank questions with
multiple answer choices were replaced with full sentences
for each answer choice, and embedded formatting such as
bullet points were removed.*

Statistical Analysis

We calculated descriptive statistics, including mean
and SD, forall readability measures. We used the Shapiro-
Wilk test to evaluate the normality of our data. We con-
ducted independent ¢ tests to compare the readability
measures between the PROMs’ questions/responses ver-
sus the instructions. We conducted a correlation analysis
between SMOG scores and the year of PROM question-
naire publication, as well as between SMOG scores and
the number of items in the PROM instrument, by calcu-
lating the Pearson correlation coefficient. To assess the
robustness of these findings, we conducted a sensitivity
analysis by removing outliers (defined as >2 SDs from
the mean) and evaluated how this impacted the Pearson
coefficient. We used Microsoft Excel 2016 and Python
3.11 software for the analysis. Significance was defined
as a Pvalue less than 0.05.

We identified 87 PROMs, 43 of which met our inclusion
criteria (Fig. 2). (See table, Supplemental Digital Content
1, which displays the list of PROMs included for analysis
and their readability scores [GBR = the United Kingdom,
USA = the United States of America, SWE = Sweden, AUS
= Australia, CAN = Canada, NLD = the Netherlands, NOR
= Norway, BEL = Belgium, DNK = Denmark, ITA = Italy],
http:/ /links.lww.com/PRSGO/D659.%)  The mean
SMOG index was 8.2 (SD = 1.3), indicating a mean read-
ing level above the eighth grade. Only 6 (14%) PROMs
had a SMOG index of sixth grade or lower: CLEFT-Q),
FACE-Q, the European Organisation for Research and
Treatment of Cancer Head and Neck Module (EORTC
QLQ-H&N43), Nasal Obstruction Symptom Evaluation
Scale, Sheffield Pelvic Organ Prolapse Quality of Life
Questionnaire, and the Derriford Appearance Scale

Readability of Plastic Surgery PROMs

87 Plastic surgery
PROMs identified

Inclusion criteria:

Plastic surgery specific Excluded PROMs:
41 (No qualitative testing)

3 (Full text not found)

Validated in plastic
surgery patient
population

Available in English

43 PROMSs included

Fig. 2. PROM inclusion flow chart.
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Fig. 3. Average readability score of PROM questions/responses
and instructions. *P < 0.01.

(DAS59) (Supplemental Digital Content 1, http://links.
Iww.com/PRSGO/D659). For secondary readability mea-
sures, mean FK=4.7 (SD =1.6), CLI =6.0 (SD =2.2), and
ARI = 3.3 (SD = 1.7), indicating reading levels between
the third and sixth grades.

When comparing PROM instructions to the ques-
tions/responses, PROM instructions had a significantly
higher reading level for all readability indexes (P < 0.01
for SMOG, FK, CLI, and ARI) (Fig. 3). The average
SMOG score for instructions was 9.8 (SD = 2.4), com-
pared with 8.1 (SD = 1.3) for the questions/answers.
Only 4 (11.8%) of the 34 PROMs with instructions had
instructions with a SMOG index at or below the sixth-
grade level.

The average number of questions per PROM was 431
(SD = 53.4). There was a negative correlation between
readability and the number of items in the PROM (r =
-0.38, P=0.01) (Fig. 4). After removing outliers (FACE-Q
and BODY-Q)) in the sensitivity analysis, there was still a
negative correlation between SMOG index and the num-
ber of items in the PROM (r=-0.33, P=0.04). There was
no significant correlation between the SMOG readability
score and the year of PROM questionnaire publication
(range, 1987-2020) (r=-0.004, P=0.98).
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Fig. 4. Correlation between SMOG index and the number of
items in a PROM.r=-0.39, P=0.01.

Based on the SMOG metric, we found that only 14% of
PROMs validated for use in plastic surgery patient popula-
tions met the AMA readability guidelines. These PROMs
are written on average at the eighth-grade reading level,
whereas the instructions are written at the 10th-grade
reading level. Patients with low and limited literacy may
have difficulty understanding and completing PROMs
accurately, which may compromise PROMs’ validity and
reliability."® Patients with low literacy of plastic surgery may
not be able to be evaluated comprehensively and may be
excluded from research and quality improvement efforts.

We opted for the SMOG index as our primary outcome
measure due to its foundation on a 100% comprehension
expectation.” This contrasts with the FK and CLI, which
assign the lowest grade level where a subject can achieve
approximately 75% comprehension.”***” The ARI, on
the other hand, assigns grade levels based on reference
texts, relying on grade-level determinations established
in 1967 by the Cincinnati School System and the pub-
lisher of the reference texts.* These determinations are
arbitrary, inconsistent, and are likely not based on 100%
comprehension given that many reading materials in
schools are assigned a grade level with the goal of chal-
lenging the reader to enhance reading comprehension
skills.”” We deemed the 100% comprehension expectation
established by the SMOG most appropriate for evaluating
health-related materials such as PROM:s.

We found that PROMs’ instructions are written at an
even higher reading level, as measured by all readability
measurements. This may be because validation and evalu-
ation processes for PROMs typically focus on the instru-
ment items, whereas the instructions may be neglected or
an afterthought.®® Best practices in PROM development
indicate that clarity of instructions should be explicitly
evaluated during the development process.”® Patients with
low literacy who have difficulty reading PROMs’ instruc-
tions may be more likely to complete PROMs incorrectly.*

We found that PROMs with more items tend to be
more readable. This is possibly influenced by the fact
that the 4 PROMs with the greatest number of questions,
the BREAST-Q, FACE-Q, CLEFI-Q, and BODY-Q, have
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undergone a rigorous 3-phase development and validation
process.” These trends persisted even after excluding out-
liers in our sensitivity analysis. Importantly, a large number
of items increases the cognitive burden and survey fatigue,
a known barrier to PROM completion.”” Even though lon-
ger PROMs are correlated with greater readability, PROM
length should still be minimized when possible.

We also found that there has been no improvement
in the readability of PROMs over time: PROMs developed
recently are no more readable than those developed
decades ago, despite the well-known impacts of literacy
on health and the policies that have followed (eg, AMA
guidance on PROMs," Plain Language Writing Act of
2010).”" Moving forward, to better meet the needs of
patients with low and limited literacy, PROM developers
can improve the readability of both questions/answers
and instructions by taking advantage of helpful resources
such as automated readability assessment tools (such as
Readable.com), artificial intelligence tools,” the Centers
for Disease Control and Prevention Health Literacy web-
site,” and PlainLanguage.gov.” PROM developers can
also recruit patients with diverse literacy, educational, and
linguistic backgrounds in the development and validation
process, and this should be reported in studies to improve
transparency. For already existing PROMs, these can be
staff-administered to patients with low literacy, although
this would increase cost and potentially cause patient
embarrassment.” Alternatively, text-based PROMs can
be adapted to a multimedia format that facilitates self-
administration by patients of all literacy levels.”

This study has several limitations. First, none of the
readability measures were developed to analyze health-
related information and complex medical terminology.
In addition, these measures detect various aspects of word
and/or sentence complexity that may be imperfect prox-
ies for readability.”” However, the SMOG index is used
often in healthcare settings and has several advantages, as
previously detailed. Finally, because we did not perform a
systematic review of plastic surgery PROMs, it is possible
that our list of validated plastic surgery PROMs included
for analysis is not comprehensive.

We found that most plastic surgery PROMs including
the associated instructions are written above the recom-
mended sixth-grade reading level. This may compromise
accurate PRO measurement in plastic surgery, exacer-
bate existing health disparities, and limit the inclusion of
patients with low literacy in research and quality improve-
ment efforts. The readability of PROMs has not improved
over time, suggesting that readability is an area needing
increased attention in future PROM development efforts.
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