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Method

This paper presents an approach for contrast set mining technique that might be
meaningful in identifying sleep apnea patients. Contrast set mining can be defined as

finding population subgroups that are statistically interesting (as large as possible and
have the most unusual distributional characteristics) with respect to the property of

Interest

Sleep apnea detection is a key focus in sleep health research due to its high and rising .
prevalence. Past studies have largely examined prevalence and epidemiology, with .
limited exploration of feature combinations for detection. Machine learning has

advanced this area by enabling fast, accurate predictions using multiple demographic .

factors, yet model interpretability remains challenging. Traditional methods, like feature

Sleep Heart Health Study dataset (~6000 subjects)

Risk factors: age, body mass index, arousal index, gender, race, ethnicity,
smoking status (current and past), systolic and diastolic blood pressure

Discretizing variables:

ranking, identify individual feature importance but don’t capture how features interact

when combined. This study uses contrast set mining to reveal how demographic
features work together in detecting sleep apnea, backed by statistical evidence.
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Result

The data match one of
the contrast-set rules

* Y:right-hand-side rules,
apnea severity

e X:left-hand-side rules,
demographic data

* n,m: number of groups
for each feature

Generate all possible sets
Y={Y,Y,, ..
X={X, X,, ...,

Y
X

Age => divided into 10-year interval (10-20, 20-30, 30-40,...)

Body mass index => underweight, normal, overweight, class 1 obesity,
class 2 obesity.
Blood pressure => normal, elevated, hypertension type 1, hypertension
type 2, hypertensive crisis.

Support: the probability of group Y,

g within the set: P(Y))
m)

Confidence: the probability of group Y,
out of all sets contain antecedent X::
P(Y.|X)

PLY, 11 X)

Lift = sy 3P

Rule selection criteria:

High change of Selected rules bahseccjj on . Sup?cc)jrt >0.02
belonging to one of >TUCCO metho (L:'?tn; ZeﬂCe 2 0.8
* Lift>

the apnea severity

In contrast set mining, an increase in the number of rule components typically results in more rules.
However, complex rules with numerous elements are harder to interpret, so this study limits rule length
to four components or fewer. Most rules focus on distinguishing severe and normal sleep apnea against

other groups.

Table 1: Contrast set rules associated with normal people (Apnea-hypopnea index < Se/h).
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B Normal: 17.38%
e Mild: 38.37%

B Moderate: 27.36%
Bl Severe: 16.9%

Contrast set rules Sleep apnea | Lift | Support | Confidence 0
SE‘FEI‘i[’F %0) (%)

Arousal index=>[0,20) BMI=>normal Age=>(40, 60] Normal 3.05 14.13 90.29 _
Arousal index=> [0, 20) BMI==normal BP_categories=>Normal Normal 2.68 11.74 88.33
Arousal index=> [0, 20) BMI==normal Ever smoker=>no Normal 2.51 12.64 88.589 /
Arousal index=> [0, 20) BMI=normal Gender=>female Normal 2.36 17.00 95.40 /"
Arousal index=> [0, 20)  BMI=>normal Normal 2.27 14.15 89.74 //
Arousal index=> [0, 20)  Age==>(40, 60] BP_categories==Normal Normal 2.21 14.29 90.30 b ,,"
Arousal index=> [0, 20)  Age=>(40, 60] BMI=roverweight Normal 2.09 11.65 88.05 o ;
Gender=>female BMI=>normal Ever smoker=>no Normal 213 | 1329 79.29 s Tl T4 £
BMI=>normal Ever_smoker=>yes Gender=>female Normal 2.13 13.29 79.29 1 T oo !
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Contrast set rule applied:
e Arousalindex =>[0,20) AND BMI => normal AND age => (40,60]
* Target: Normal people

B Normal: 47.81%
o . Mild: 44.73%
$ BN Moderate: 6.94%
d Bl Severe: 0.51%
Qo

Table 2: Contrast set rules associated with severe apnea patients (Apnea-hypopnea index > 30e/h). 2
Contrast set rules Sleep apnea | Lift | Support | Confidence ’
severity (%0) (%)
Current_smoker=>no  Gender =>male BMI => class 2 obesity Age==>(60,70] | Severe apnea | 2.94 16.51 77.78
Current_smoker=>no  Gender =>male BMI => class 2 obesity Severe apnea | 2.23 19.25 &50.72
Current_smoker=>no  Gender =>male BMI =>class 1 obesity Age=>(70,80] | Severe apnea | 2.24 16.28 §2.35

Conclusion

The contrast sets reveal that when the arousal index is below 20 events/h and BMI is within the normal range, it is typically associated with a healthy population. Adding the
age factor (within 40-60 years) increases confidence to over 90%, with support of 14.1% and a lift of 3.05. Combining arousal index, BMI, and blood pressure slightly re-
duces these indicators, suggesting age has more influence than blood pressure. Additionally, the female gender contributes significantly to the normal population, with

higher support and confidence but a lower lift due to the larger size of the female group compared to the 40-60 age group.

In the severe sleep apnea group, factors such as male gender, age over 60, and a BMI above 30 (indicative of obesity) were key
determinants. Most rules associating male sex or class 2 obesity with severe apnea demonstrated confidence levels exceeding

75% which consistent with previous studies
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