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The Epworth Sleepiness Scale: Minimum Clinically
Important Difference in Obstructive Sleep Apnea

To the Editor:

The Epworth Sleepiness Scale (ESS) is a self-administered
questionnaire that quantifies daytime sleepiness, with higher
scores indicating increased daytime hypersomnolence (1).
Although it is frequently used as an endpoint in intervention
trials of patients with obstructive sleep apnea syndrome (2, 3),
the minimum clinically important difference (MCID) of the ESS
has not been established.

In a prospective service evaluation of 125 consecutive patients
with obstructive sleep apnea syndrome (apnea–hypopnea index [4],
or >4% oxygen desaturation index, .7.5 events/h, and symptoms
of daytime tiredness and hypersomnolence) offered continuous
positive airway pressure (CPAP), ESS was measured at baseline and
follow-up (3-months post-CPAP initiation). At follow-up, patients
were asked, “Compared with your last visit (before treatment),
how would you describe the change in your daytime sleepiness?”
Responses were recorded using a seven-point Likert global rating of
change in sleepiness questionnaire (“1: Much less sleepy” to “7:
Much more sleepy,” with “4: No change”) (5).

Distribution- and anchor-basedmethods were used to estimate the
MCID of the ESS. For distribution-based methods, we calculated half
the SD (0.5SD) (6) and the SE of measurement (7), using the equation:
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SE of measurement ¼ SD 3 
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
1 2  ðtest–retest reliabilityÞp

. Based
on previous data, we assumed the test–retest reliability of the ESS
to be 0.82 (8). For anchor-based methods, we estimated the
MCID to be the mean change in ESS with CPAP for those
reporting feeling “3: Little less sleepy.” Receiver operating
characteristic curves were plotted to determine the ESS
change cutoff that best discriminated between those who did
or did not report at least a little improvement in sleepiness
(global rating of change in sleepiness questionnaire responses
1–3 vs. 4–7), with equal weighting given to sensitivity and
specificity (9).

Ninety-nine of 125 patients receiving CPAP returned for
follow-up. Baseline characteristics were as follows: 66 men (67%);
age [mean (SD)], 55 (12) years; body mass index, 33.8 (7.5) kg/m2;
neck circumference, 43 (12) cm; ESS, 12.7 (5.3); apnea–hypopnea
index, 28.9 (23.4); oxygen desaturation index, 28.1 (22.3); and
median Mallampati score, 3 (interquartile range, 2–3).

With CPAP, mean change in ESS was 24.5 (95% confidence
interval, 25.6 to 23.5), with a mean (SD) self-reported compliance
of 4.5 (2.8) hours. Of the participants, 39% reported feeling
“much less sleepy,” 14% “moderately less sleepy,” 13% “little less
sleepy,” 31% “no change,” and 2% “little more sleepy.” No patients
reported feeling “moderately more sleepy” or “much more sleepy.”
There was a significant correlation between self-reported CPAP
compliance and change in ESS (Spearman rank rho, 20.46;
P, 0.0001).

Using distribution-based methods, the MCID of the ESS was
estimated as 22.65, using 0.53 SD, and 22.21, using the SE of
measurement assuming a test–retest reliability of 0.82. For the
anchor-based methods, the mean (SD) change in ESS for those
reporting “little less sleepy” was 22.5 (2.1) (Figure 1).

An ESS change of 22 had an area under curve of 0.93
(sensitivity, 91%; specificity, 88%) in identifying those who
scored at least feeling “little less sleepy” (Figure 2). An ESS

change of 23 had a sensitivity of 80% and specificity of 88%,
and an ESS change of 21 had a sensitivity of 94% and specificity
of 74%. Assuming the MCID lies somewhere between 22 and
23, responder analysis showed that 58–65% of our cohort
noticed clinical improvements in daytime sleepiness after
3 months of CPAP treatment. This is in line with the results
of recent randomized controlled trials of CPAP therapy (3).

The MCID represents the smallest change considered
beneficial or detrimental, and it is useful in interpreting an
outcome measure, as it is recognized that not all statistically
significant changes are clinically important. Furthermore, theMCID
is useful in determining sample size for clinical trials. The
determination of the MCID remains controversial with no
consensus on methodology (9). Our study used both distribution-
and anchor-based methods, with consistent estimates of the MCID
irrespective of methodology, providing a degree of reassurance
about the validity.

Limitations of our study are that we did not use a validated
subjective or objective measure of daytime sleepiness or quality
of life as an anchor, as these were not used routinely in our unit’s
clinical practice. However, we used a global rating of change
questionnaire, which is considered an acceptable anchor for
determining the MCID of questionnaires in obstructive sleep
apnea syndrome and other disorders (5, 9–11). Second, few
patients reported deterioration in their daytime sleepiness;
hence, our data estimate the minimum clinically important
improvement rather than the true MCID of the ESS. Further
studies are required to corroborate our data and assess whether
patients perceive size of deterioration different to size of
improvement in the ESS.

In summary, using distribution- and anchor-based methods,
we estimate the minimum clinically important improvement of the
ESS to lie between 22 and 23. n

Author disclosures are available with the text of this letter at
www.atsjournals.org.
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Figure 1. Mean (95% confidence intervals [CIs]) change in Epworth
Sleepiness Scale (ESS) according to response to the global rating of
change in Sleepiness questionnaire. No patient reported feeling moderately
or much more sleepy.
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Figure 2. A receiver operating characteristic plot with sensitivity (y-axis)
plotted against 100% 2 specificity% (x-axis), demonstrating the predictive
value of the Epworth Sleepiness Scale (ESS) change in identifying patients
who reported at least a little improvement in sleepiness. An ESS change of
22 had an area under the curve (AUC) of 0.93, sensitivity of 81%, and
specificity of 88%.
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Spirometry-based Diagnostic Criteria That Are Not
Age-Appropriate Lack Clinical Relevance

To the Editor:

To have broad generalizability in clinical practice, it is imperative
that spirometry-based diagnostic criteria are age-appropriate
across the continuum of lung function. Despite advances in
developing age-appropriate criteria for defining normal spirometry
and spirometry-confirmed respiratory disease (1, 2), clinical
research continues to use the seriously flawed fixed ratio for
FEV1/FVC and the seriously limited percentage predicted (%Pred)
for FEV1 (3).

We therefore raise concerns regarding an article by Tejero
and colleagues (3), which included a study sample aged 40 years
or older and a diagnosis of airflow limitation based on a dual
threshold for FEV1/FVC of ,0.70 and below the lower limit of
normal (LLN). This approach is highly problematic when applied
across the continuum of lung function and across the lifespan.
For example, the dual threshold will underdiagnose airflow
limitation in persons younger than 45–50 years (as the FEV1/FVC
can be ,LLN but .0.70) and will lead to an indeterminate
spirometric classification in persons older than 45–50 years (as
many will have an FEV1/FVC ,0.70 but >LLN) (1, 2). Notably,
the inclusion of a fixed-ratio threshold of 0.70 for FEV1/FVC also
precludes the establishment of an age-appropriate definition of
normal spirometry that would be uniformly applicable across the
lifespan (4).

Tejero and colleagues (3) also defined chronic obstructive
pulmonary disease (COPD) severity based on %Pred thresholds
for FEV1 that do not apply across the lifespan. This is because
%Pred assumes incorrectly that a given value is equivalently low or
high for all persons (5). To illustrate the effect of age in a white
male of average height, a given value of 80%Pred for FEV1 will
correspond to the sixth and 14th percentile distribution of the
reference population at ages 40 and 70 years, respectively (5).
Stated differently, at a given percentile distribution (e.g., fifth
percentile [LLN]), the %Pred value for FEV1 will decrease with
advancing age (1, 2, 4–6). Given these limitations, Tejero and
colleagues may have overestimated the relative risk for death when
using FEV1%Pred thresholds for at least two reasons. First, the
reference group of mild COPD, which was the basis for calculating
relative risk, was likely younger (and healthier) when defined by
FEV1 >70–80%Pred. Second, the comparison groups of severe and
very severe COPD were likely older (and less healthy) when defined
by FEV1 ,50%Pred. Importantly, prior work has shown that
defining COPD severity based on %Pred for FEV1 (with or without

Originally Published in Press as DOI: 10.1164/rccm.201709-1789LE on
November 2, 2017

CORRESPONDENCE

Correspondence 963

http://orcid.org/0000-0002-9052-5569
http://dx.doi.org/10.1164/rccm.201709-1789LE

