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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 (OSAS) (2, 3), the minimum clinically important

difference (MCID) of the ESS has not been established.

In a prospective service evaluation of 125 consecutive OSAS patients (apnea-hypopnea
index (AHI) (4) or 24% oxygen desaturation index (ODI) >7.5 events/hour 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 to 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-based methods were used to estimate the MCID of the ESS. For
distribution-based methods, we calculated half the standard deviation (0.5SD) (6) and the

standard error of measurement (SEM) (7), using the equation:

SEM:SDX\/(I—(test—retest reIiabiIity)). Based on previous data, we assumed 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 cut-off

that best discriminated between those who did/did not report at least a little improvement
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in sleepiness (global rating of change in sleepiness questionnaire responses 1-3 versus 4-7),

with equal weighting given to sensitivity and specificity (9).

99 of 125 patients receiving CPAP returned for follow-up. Baseline characteristics: 66 men
(67%); mean(SD) age 55(12)years; BMI 33.8(7.5)kg/m%; neck circumference 43(12)cm; ESS

12.7(5.3); AHI 28.9(23.4); ODI 28.1(22.3); median(IQR) Mallampati score 3(2,3).

With CPAP, mean(95% Cl) change in ESS was -4.5(-5.6 to -3.5) with a mean(SD) self-reported
compliance of 4.5(2.8) hours. 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 = -0.46; p<0.0001).

Using distribution-based methods, the MCID of the ESS was estimated as -2.65 using 0.5xSD,
and -2.21 using SEM 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 -2.5(2.1)

(Figure 1).

An ESS change of -2 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 -
3 had a sensitivity of 80% and specificity of 88%, and an ESS change of -1 had a sensitivity of
94% and specificity of 74%. Assuming the MCID lies somewhere between -2 and -3,
responder analysis showed that 58-65% of our cohort noticed clinical improvements in
daytime sleepiness following three-months of CPAP treatment. This is in line with the results

of recent randomized controlled trials of CPAP therapy (3).
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The MCID represents the smallest change considered beneficial or detrimental, and is useful
in interpreting an outcome measure, as it is recognised that not all statistically significant
changes are clinically important. Furthermore, the MCID 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 over 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 OSAS and
other disorders (5, 9-11). Secondly, few patients reported deterioration in their daytime
sleepiness; hence our data estimates 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 differently 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 -2 and -3.
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FIGURE LEGENDS

Figure 1

Mean (95% confidence intervals) 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.

Figure 2

A ROC plot with sensitivity (y-axis) plotted against 1-specificity demonstrating predictive
value of Epworth Sleepiness Scale (ESS) change in identifying patients who reported at least
a little improvement in sleepiness. An ESS change of -2 had an area under curve of 0.93,

sensitivity of 81% and specificity of 88%.
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FIGURE 1
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