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Introduction

Patient-reported outcome measures (PROMs) in benign procedures such as hernia repair
are logical and important [1]. However, interpreting the clinical relevance of PROM scores
remains a major methodological challenge, and there is no universally accepted approach to
determining when differences in PROM scores are clinically meaningful [2]. Registry
infrastructure now enables us to report PROM scores for cohorts of thousands of patients
using digital infrastructure for data collection [3]. While this provides considerable statistical
power, the choice of reporting strategy can markedly influence the interpretation of the results.
In large samples, even a small between-group difference in mean PROM scores may reach
statistical significance despite limited clinical relevance. This problem is particularly evident
when most patients report perfect outcomes with the highest possible PROM scores, while a
smaller group experiences persistent symptoms of varying severity. In this situation, the mean
score is dominated by the large group with excellent outcomes, so clinically meaningful
differences among patients with ongoing symptoms translate into only marginal changes in the
overall average. The result is a pronounced ceiling effect, where mean differences are difficult to
interpret despite statistical significance. In this common situation, we argue that the Patient
Acceptable Symptom State (PASS) is a more interpretable and useful outcome than the
difference in means, and we illustrate the point with adjusted data from a large linked survey
and registry study of incisional hernia repair.

What PASS measures

Rather than focusing on small differences in mean PROM scores, PASS focuses on the
number of patients who have reached an outcome they consider acceptable. Originally
introduced in rheumatology [4, 5] and now widely used in orthopedic surgery [6], the
concept defines the PROM threshold above which patients consider their state satisfactory:
the level at which a patient would say, “I feel well enough.” It reframes the analysis from
“how many points apart are the groups?” to “what proportion of patients are in an acceptable
state?” The summary statistic becomes the proportion achieving PASS, and the between-
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group contrast becomes a difference in proportions: figures that any
clinician, patient, or policymaker can grasp at once. Importantly, the
threshold is anchored to patients’ own judgment rather than to an
arbitrary statistical cut.

The same data, two stories

The difference between the two approaches can be illustrated
using adjusted data from patients undergoing incisional hernia repair
(unpublished data from the AFTERHERNIA Project [7]). We
compared patients with small hernia defects (0-2 cm) with those
with larger defects (6-10 cm). We used the Abdominal Hernia-Q
(AHQ) [8] as a PROM. Two AHQ-based outcomes were examined:
the AHQ sum score (16-64 points) and the AHQ physical impact
score (6-24 points). The AHQ physical impact score reflects the
physical impact subscale within the overall AHQ sum score. Higher
scores indicate better outcomes for both measures. For this illustrative
example, patients scoring below the 75th percentile of the respective
AHQ score distributions were classified as not achieving PASS,
corresponding to an AHQ sum score <54 and an AHQ physical
impact score <23. These distribution-based thresholds were used
solely for illustrative purposes, as established anchor-based PASS
thresholds for the AHQ have not yet been established. Although
anchor-based thresholds are preferable, the present example illustrates
how reporting the proportion of patients above or below a specified
threshold may complement comparisons of mean PROM scores.

Using the AHQ sum score (Figure 1), the adjusted proportion of
patients not achieving PASS was 25.9% among those with 0-2 cm
defects and 33.4% among those with 6-10 cm defects. The adjusted
difference was 7.5 percentage points (95% CI 2.8 to 12.3; P = 0.002),
corresponding to approximately 7 to 8 additional patients per 100 with
larger defects who did not reach an acceptable symptom state. By
comparison, the adjusted mean AHQ sum score was 56.8 points in the
0-2 cm group and 55.2 points in the 6-10 cm group, an adjusted mean
difference of —1.5 points (95% CI —2.4 to -0.7; P < 0.001).

A similar pattern was observed for the AHQ physical impact
score (Figure 1). The adjusted proportion of patients not achieving
PASS was 22.9% in the 0-2 cm group and 30.4% in the 6-10 cm
group, corresponding to an adjusted difference of 7.6 percentage
points (95% CI 2.9 to 12.2; P = 0.001). However, the adjusted mean
physical impact score differed by only -0.4 points (95%
CI -0.6 to -0.1; P = 0.010), from 22.9 points in the 0-2 cm
group to 22.5 points in the 6-10 cm group.

Thus, the PASS-based estimates told a consistent and clinically
intuitive story in both scoring approaches: patients with larger
defects were about 7-8 percentage points less likely to reach an
acceptable symptom state. In contrast, the mean-score
interpretation depended strongly on the scale used: the same
clinical comparison appeared as a 1.5-point difference on the 16-
64 AHQ sum score scale, but only a 0.4-point difference on the 6-
24 physical impact scale.

The arithmetic of a ceiling effect

A ceiling effect makes standard summary statistics difficult to
interpret. In the data shown here, AHQ scores clustered near the
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upper end of their respective scales. On the AHQ sum score,
adjusted mean scores were 56.8 and 55.2 on a scale from 16 to
64. On the physical impact score, adjusted mean scores were
229 and 225 on a scale from 6 to 24. These values indicate
generally good outcomes in both defect-width groups, but they
do not clearly convey the proportion of patients who still had an
unacceptable symptom state.

The problem is not only that mean differences are small. It is
also that their apparent size depends on the scoring range. A
difference of —1.5 points on the AHQ sum score and -0.4 points
on the physical impact score may appear quite different, even
though the PASS-based analyses showed nearly identical
differences in the proportion of patients below an acceptable
symptom state. Although expressing mean differences relative
to their respective scale ranges improves comparability, it does not
directly convey the proportion of patients reaching an acceptable
symptom state, which is the principal advantage of PASS-based
outcomes. This illustrates a practical limitation of mean PROM
scores: they require the reader to understand the scale, the
direction, the range, and the likely clinical meaning of a given
the PASS-based
immediately interpretable. A 7-8 percentage-point difference

point difference. By contrast, result is
means that, for every 100 patients with larger defects rather
than smaller defects, approximately 7 to 8 more patients did
not reach a patient-acceptable symptom state.

When most patients report high scores, clinically important
variation often lies in the lower tail of the distribution, among
patients who do not achieve a good outcome. Mean scores
summarize the entire distribution and are therefore dominated
by the majority of patients who do well. PASS instead focuses
directly on the clinically relevant question: how many patients
have not reached an acceptable state? For this reason, PASS
should not necessarily replace mean PROM scores, but it can
provide a more clinically interpretable summary when ceiling
effects are present.

Discussion

An experienced reader will object that dichotomizing a
continuous outcome is poor practice; it discards information and
usually reduces statistical power [9]. The objection is sound, but it
targets a different practice: the arbitrary splitting of continuous
variables (median splits, “high versus low”) chosen for convenience
and often driven by the data at hand. PASS differs in three ways.
First, the threshold is externally derived and patient-anchored, fixed
before the analysis rather than chosen to fit the data. Second, under a
strong ceiling, the upper range of the continuous score carries little
usable information anyway, so the information sacrificed by
dichotomizing is small. Third, the resulting outcome, the
proportion of patients in an acceptable state, is exactly the
interpretable quantity the mean fails to deliver. The honest
recommendation is therefore not “PASS instead of the mean” but
“PASS alongside the mean.” When the two agree on significance yet
diverge in meaning, the PASS-based estimate should anchor the
interpretation.

PASS is not a universal threshold and should be applied
thoughtfully. The PASS threshold is specific to the instrument,
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score <54 and an AHQ physical impact score <23.

the subscale, and the population; a value derived for one PROM
or setting cannot be borrowed for another. Authors should state
how their PASS was obtained, typically as an anchor-based
estimate or as the 75th percentile of scores. Importantly, the
thresholds used in our illustrative example were distribution-
based rather than anchor-based and should therefore not be
interpreted as validated PASS thresholds. They serve solely to
illustrate the potential value of reporting proportions alongside
mean PROM scores. Ideally, the threshold is taken from, or
validated in, an independent sample rather than estimated
from the same data that drive the primary analysis, to avoid
optimistic cut-points. Although survey and registry cohorts of
this size can absorb the power cost of dichotomization, the
PASS analysis should still be pre-specified. Finally, PASS
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Adjusted mean scores and proportions not achieving PASS by hernia defect width. The graphs show Abdominal Hernia-Q (AHQ) sum scores, ranging
from 16 to 64, and physical impact scores, ranging from 6 to 24. Bar charts present adjusted estimates for patients with incisional hernia and defect width
0-2 cm or 6-10 cm. Analyses included only responders. For each score, the left panel shows the adjusted proportion of patients not achieving a patient
acceptable symptom state (PASS), and the right panel shows the adjusted mean score. Estimates were obtained using g-computation and adjusted

for age, sex, Charlson Comorbidity Index, surgical approach, follow-up time, and mesh/closure technique. Error bars indicate 95% confidence intervals.
Differences compare patients with defect width 6—-10 cm with those with defect width 0-2 cm. PASS not achieved was defined as an AHQ sum

should not be confused with the minimal important
difference (MID) [10]: the MID concerns the smallest
difference worth noticing, whereas PASS concerns an
acceptable absolute state. The two answer different questions
and are complementary [6].

Much of modern hernia and benign-surgery outcomes
research studies populations that, by design, mostly do well. In
these settings, differences in mean PROM scores are easy to make
statistically significant in large samples but hard to make clinically
meaningful. Reporting the proportion of patients who reach a
patient-anchored acceptable state, and the absolute difference in
that proportion between groups, restores clinical sense to the
analysis and aligns the statistic with the question patients actually
ask: “Am I going to be all right?” When ceiling effects are present,
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a PASS-based outcome alongside the difference in means will
increase the clinical impact of the research.
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