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Purpose Patient-reported outcome measures (PROMs) assess surgical outcomes and patient
perspectives on function, symptoms, and quality of life. The readability of patient-reported
outcome measures is crucial for ensuring patients can understand and accurately complete
them. The National Institutes of Health and American Medical Association recommend that
patient materials be written at or below a sixth-grade reading level. We aimed to evaluate
whether PROMs identified in the hand literature meet these recommended reading standards.

Methods We conducted a readability analysis of 22 PROMs referenced in the hand literature.
Readability was assessed using the Flesch Reading Ease Score (FRES) and the Simple
Measure of Gobbledygook (SMOG) Index. Scores were obtained using an online readability
calculator. Patient-reported outcome measures meeting a FRES � 80 or SMOG ˂ 7 were
considered at a sixth-grade reading level or lower, per the National Institutes of Health and
American Medical Association guidelines.

Results Across all PROMs, the average FRES was 66 � 12, and the average SMOG Index
was 8 � 1, corresponding to approximately an eighth- to ninth-grade reading level. Three
PROMs met the target readability thresholds: Patient-Reported Outcome Measurement In-
formation SystemePhysical Function Upper Extremity, Patient Evaluation Measure, and the
6-item Carpal Tunnel Syndrome Symptom Scale. Several PROMs, including the South-
ampton Dupuytren’s Scoring Scheme, Hand Assessment Tool, and Manual Ability Measure
16, demonstrated relatively low readability scores.

Conclusions Most PROMs mentioned in the hand literature exceeded the recommended sixth-
grade reading level, potentially affecting patient comprehension and data accuracy. Although
improving readability may enhance patient understanding, altering PROM wording is not
straightforward and may require extensive revalidation because changes risk affecting validity
and reliability, underscoring the complexity of revising PROMs.

Clinical relevance These findings highlight the importance of raising awareness about PROM
readability issues. Recognizing these readability challenges may encourage researchers, de-
velopers, and journal editors to consider recommended guidelines when proposing, modi-
fying, or evaluating these measures. (J Hand Surg Am. 2025;50(5):568e573. Copyright
� 2025 by the American Society for Surgery of the Hand. All rights are reserved, including
those for text and data mining, AI training, and similar technologies.)
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P ATIENT-REPORTED OUTCOME measures (PROMs)
are crucial in evaluating the effectiveness of
surgical interventions and informing clinical

decisions because they capture patients’ perspectives
on their functional abilities, symptoms, and quality of
life. Ensuring that PROMs are easily understood is
critical for accurate and meaningful data collection
because patients must be able to comprehend and
reliably complete these measures. This consideration
holds true across all medical disciplines, including
hand surgery, where patients often present with
diverse backgrounds, varying levels of health liter-
acy, and a range of language proficiencies.1

According to various studies, nearly one-fourth of
American adults are functionally illiterate, with approx-
imately 20% reading below a fifth-grade level and 50%
unable to comprehend materials at an eighth-grade
level.2,3 In response to these literacy challenges, the
National Institutes of Health (NIH) and the American
Medical Association (AMA) have recommended that
patient education materials be written at or below a sixth-
grade reading level to ensure broad interpretability.4

Despite these guidelines, many orthopedic PROMs and
patient education materials exceed this threshold, often
requiring a high school reading level.5e9 Although pa-
tient education materials do not require patient responses,
their complexity may limit patient understanding of
health information. Extending this concern to PROMs,
which do require completion, poor readability can
contribute to misinterpretation, incomplete responses, or
even noncompletion of these measures, potentially
compromising data accuracy and influencing patient care
and clinical outcomes.7,9 Importantly, this issue is not
confined to hand surgery but extends across various
medical specialties, emphasizing the widespread need for
improved readability in patient materials.

Despite the critical importance of this issue, there
is a notable gap in research assessing the readability
of PROMs associated with hand surgery. Previous
analyses within the hand literature have focused pri-
marily on patient education materials and surgical
consent forms, but there is limited information on the
readability of outcome measures used in research or
clinical practice related to hand conditions.5,6,10e13

Therefore, this study aimed to evaluate a selection
of PROMs mentioned in the hand literature to
determine if they meet the recommended reading
levels set by the NIH and AMA.

HAND PROM
MATERIALS AND METHODS
We analyzed PROMs referenced in the hand surgery
literature. We collected a list of PROMs reported by
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Sierakowski et al14 from their systematic review of
outcome measures used in hand surgery research. We
then included any additional PROMs suggested by
the senior author’s (A.M.) clinical experience.
Although not all of these PROMs may be routinely
used today, our goal was to assess a broad set of
measures that have been associated with the field. We
excluded any PROMs intended for completion only
by physicians and measures that are primarily visual
rather than text-based (eg, visual analog scale). Any
PROMs with physician and patient components were
edited so that only the patient component was eval-
uated in our readability analysis. The final list of
PROMs is shown in Table 1.

The primary variables of interest included the
Flesch Reading Ease Score (FRES) and Simple
Measure of Gobbledygook (SMOG) Index. The
FRES is widely used and assesses syllables-per-word
and words-per-sentence, reported on a scale of 0 to
100, with higher scores indicating that a text is easier
to read.15,16 We did not use the Flesch-Kincaid
Reading Grade because it does not account for un-
derstandability in patients with lower educational
backgrounds.17 The SMOG Index calculates the
years of education necessary to understand a given
text by evaluating polysyllabic words.18 It has been
shown to estimate reading difficulty in the medical
literature more accurately.19 The threshold for a sixth-
grade or lower reading level was set as a FRES � 80
or SMOG < 7, following NIH and AMA guidelines.4

Each PROM was categorized as upper extremity,
hand/wrist, or condition specific. They were uploaded
to Readable.com, a readability calculator, to collect
FRES and SMOG scores. This software has been
shown to accurately and reliably evaluate medical
text readability.20,21 Any text not directly related to
the PROM questionnaire was excluded.
RESULTS
We identified 22 PROMs for inclusion. Ten were
upper extremity¼specific, six were hand/wrist-
specific, and six were condition-specific. Although
the mean FRES of all PROMs was 66 � 12
(range, 44e84), corresponding to an eighth- to
ninth-grade reading level, and the mean SMOG
Index was 8 � 1 (range, 6e9), corresponding to
an eighth-grade reading level, these averages
obscure the wide range of readability scores.
Therefore, we focused on the proportion of
PROMs that exceeded the recommended sixth-
grade reading level according to the NIH and
AMA guidelines (FRES � 80 or SMOG ˂ 7).
ol. 50, May 2025
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TABLE 1. Summary of Most Commonly Used Hand and Upper Extremity Patient-Reported Outcomes

PROM Category PROM FRES*
US Grade Level

Per FRES SMOG Index†
US Grade Level

Per SMOG

Upper extremity DASH 63 8e9 9 9

M2DASH 60 8e9 8 8

MAM-16 54 10e12 9 9

MAM-36 65 8e9 8 8

POS-HA 72 7 8 8

PROMIS-PF-UE 83 6 7 7

QD 64 8e9 9 9

UEFI 58 10e12 8 8

UEFI-15 53 10e12 9 9

ULFI 64 8e9 9 9

Hand wrist BMHQ 70 8e9 8 8

HAT 44 College 9 9

MASS07 61 8e9 9 9

MHQ 78 7 8 8

PEM 84 6 7 7

PRWHE 73 7 9 9

Condition specific 6-CT SS 81 6 6 6

BCTQ 79 7 7 7

NELSON SCORE 57 10e12 9 9

SDSS 44 College 8 8

TASD 77 7 8 8

TDX 66 8e9 8 8

6-CT SS, 6-Item Carpal Tunnel Syndrome Symptom Scale; BCTQ, Boston Carpal Tunnel Questionnaire; BMHQ, Brief Michigan Hand Outcomes
Questionnaire; DASH, Disabilities of the Arm, Shoulder, and Hand; HAT, Hand Assessment Tool; M2DASH, Manchester Modified DASH; MAM-16,
Manual Ability Measure 16; MAM-36, Manual Ability Measure 36; MASS07, Modernized Activity Subjective Survey; MHQ, Michigan Hand
Outcomes Questionnaire; Nelson Score, Nelson Hospital Score; PEM, Patient Evaluation Measure; POS-HA, Patient Outcome of Surgery Hand-
Arm; PRWHE, Patient-Rated Wrist/Hand Evaluation; PROMIS-PF-UE, Patient-Reported Outcome Measurement Information SystemePhysical
Function Upper Extremity; QD, QuickDash; SDSS, Southampton Dupuytren’s Scoring Scheme; TASD, Trapeziometacarpal Arthorsis Symptoms
and Disability Questionnaire; TDX, Thumb Disability Index; ULFI, Upper Limb Functional Index.
*FRES is scored on a scale of 0e100, with higher scores translating to easier readability.
†The SMOG Index assigns lower scores to more readable texts, with higher scores transplanting to difficult readability.
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We found that 19 of 22 (86.4%) PROMs had a
FRES < 80, and 21 of 22 (95.5%) had a SMOG � 7.
Thus, only 3 PROMs, including the Patient Evalua-
tion Measure (FRES: 84, SMOG: 7), the Patient-
Reported Outcome Measurement Information
SystemePhysical Function Upper Extremity (FRES: 83,
SMOG: 7), and the 6-Item Carpal Tunnel Syndrome
Symptom Scale (FRES: 81, SMOG: 6) met at least one
of the readability thresholds for a sixth-grade reading
level (Figs. 1 and 2). Among these, only the 6-Item
Carpal Tunnel Syndrome Symptom Scale achieved a
SMOG < 7 (Table 1).

DISCUSSION
Patient-reported outcome measures are crucial for
evaluating the effectiveness of surgical interventions
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in hand surgery. Although their use has increased
alongside a broader emphasis on patient-centered
care, few studies have examined the readability of
PROMs in this domain.22 Previous investigations
primarily focused on patient education materials and
surgical consent forms, leaving a gap in understand-
ing the readability of PROMs used in the hand lit-
erature.5,6,10e13 Our findings indicated that most hand
surgery PROMs were written at the eighth- to ninth-
grade reading level, higher than current guidelines
recommend for optimal patient comprehension.4

Although health literacy is increasingly recognized
as an important determinant of patient outcomes, the
readability of PROMs may currently play a limited
role because these instruments are often used in
research rather than routine clinical practice.23
ol. 50, May 2025



FIGURE 1: Flesch Reading Ease Score of 22 PROMs commonly used in hand surgery. The red line indicates the threshold for a sixth-
grade reading level (FRES ¼ 80), in which scores above this threshold are at or below a sixth-grade reading level.

FIGURE 2: Simple Measure of Gobbledygook of 22 PROMs commonly used in hand surgery. The red line indicates the threshold for a
sixth-grade reading level (SMOG < 7), in which scores below this threshold are at or below a sixth-grade reading level.
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However, multiple studies have demonstrated that
orthopedic PROMs frequently exceed recommended
reading levels. For example, an investigation of
Spanish-language PROMs found that nearly half
were written above the sixth-grade reading level, with
translation methodologies such as forward and
backward translation insufficiently addressing read-
ability concerns.9 This observation aligns with evi-
dence that cultural and linguistic differences can
substantially influence the validity of translated
J Hand Surg Am. r V
instruments, as even minor alterations in wording,
whether introduced during translation or as part of
cultural adaptation, may compromise their reliability
and validity.9

Another study examining spine surgery PROMs
reported that most required an eighth- to ninth-grade
reading level.7 These findings underscore that
although the impact of PROM readability on clinical
outcomes may be limited at present, its importance is
likely to increase as these measures become more
ol. 50, May 2025
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integrated into routine care, particularly in the context
of reimbursement models prioritizing patient-
centered metrics.22 Ensuring the linguistic fidelity
and cultural appropriateness of translated PROMs
may be essential to safeguard their validity and utility
in diverse clinical populations.

In our evaluation, PROMs referenced in the hand
literature, such as the Upper Extremity Functional
Index, Upper Extremity Functional Index 15, South-
ampton Dupuytren’s Scoring Scheme, Nelson Score,
Manual Ability Measure 16, and Hand Assessment
Tool, were all written above the recommended sixth-
grade reading level. Although these instruments are
primarily used in research rather than routine clinical
care, adopting stricter readability standards may
improve comprehension among study participants who
complete them. Given that nearly 54% of Americans
read below a sixth-grade level, such an approach may
be beneficial.24 Furthermore, if a SMOG Index below
7 is considered the more appropriate threshold, as
recommended for medical texts, only 1 (4.5%) PROM
meets the readability threshold.19

Readability is just one facet of health literacy and
reflects only part of the broader scope of patient un-
derstanding. In research settings, where PROMs are
predominantly used, patients who struggle with text
readability may be less able to complete these in-
struments accurately.23 Readability formulas such as
FRES and SMOG assess structural complexity but
cannot capture other important factors, including
layout, font size, medical jargon, and patient-specific
attributes such as self-efficacy or motivation.25,26

Low health literacy can also discourage patients
from asking clarifying questions, potentially leading
to unreliable responses because of fear of embar-
rassment.27 Moreover, literacy is frequently influ-
enced by socioeconomic and demographic factors,
including housing instability, lower education levels,
non-native English-speaking status, and unemploy-
ment.28 Although poor readability of PROMs does
not appear to affect day-to-day clinical outcomes at
this time, ensuring these instruments are as accessible
as possible may become increasingly relevant if
PROMs are integrated more widely into patient care
or reimbursement models in the future.22

Developing new PROMs or modifying existing
ones to meet readability standards set by the NIH and
AMA may help ensure that patients can better under-
stand and accurately complete these measures. Using
shorter sentences, simpler words, and following rec-
ommendations from the Centers for Disease Control
and Prevention such as using 1- or 2-syllable words
and keeping sentences to around 8 to 10 words may
J Hand Surg Am. r V
improve FRES and SMOG scores.29 Reducing medi-
cal jargon and providing explanations when no simpler
terms exist can further enhance patient comprehension.

This study has several limitations. Although a
validated online readability calculator was used to
assess PROM readability, the readability was not
directly evaluated with hand surgery patients. The
FRES, although widely used, is not the only read-
ability metric. The SMOG Index was also used to
enhance the validity of our results. These two mea-
sures focus on text and do not account for other
factors such as PROM questionnaire structure that
affect comprehension. Despite these limitations, this
study comprehensively evaluates hand surgery
PROM readability using two validated measures.
Future research should explore how readability af-
fects PROM completion rates, as this remains an
important area for further investigation.

CONFLICTS OF INTEREST
No benefits in any form have been received or will be
received related directly to this article.
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