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Objectives: Circadian misalignment may increase the risk of obesity and related obstructive sleep apnea
(OSA). Considerable young adults have social jetlag (SJL), which is defined as the time discrepancy be-
tween workdays and free days. We aim to evaluate the relationship between SJL and sleep and respiratory
disturbance in patients with untreated OSA patients. Methods: A total of 180 OSA patients under the age
of 50 [mean 38.3+8.0 y; 93.3% male, mean apnea-hypopnea index (AHI) 38.2+27.4 /h] were recruited from
the university affiliated sleep clinic and fulfilled sleep-related questionnaires including Munich Chronotype
Questionnaire (MCTQ). SJL was defined as the difference in sleep midpoints between work and free days.
Patients were divided into three groups with SJL less than 1 hour, 1-2 hours, and 2 hours or more and the
clinical and sleep data of each group were compared. Results: 51.6% (n=93) suffered from significant SJL
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(=1 h). Patients with >2h of SJL (16.6%, n=30) had the largest neck circumference (NC). AHI and sleep pa-
rameters were not significantly different among groups except lowest oxygen saturation (LoS) was the low-
est in the group of 22 h. SJL was positively correlated with body mass index and NC and negatively corre-
lated with LoS after adjusting for age and sex. Conclusions: About a half of young adults with OSA have
significant SJL more than 1 h. This study suggests that SJL is associated with being overweight, while it
seems not increase the severity of OSA nor deteriorate sleep quality in young adults.
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Figure 1. Flow chart of the study population.
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Table 1. Demographics and MCTQ parameters parameters

Variables Total SJL<1hr* 1<SJL<2 hr" SJL>2 hr* p Post-hoc
(n=180) (n=87) (n=63) (n=30)

Age,y 38.318.0 39.0+7.4 38.718.0 35.149.1 0.060
Male, n (%) 168 (93.3) 79 (90.8) 60 (95.2) 29 (96.7) 0.411
Current smoker, n (%) 46 (25.6) 20 (23.0) 13 (20.6) 13 (43.3) 0.048*
Current alcohol drinker, n 128 (71.1) 63 (72.4) 42 (66.7) 23(76.7) 0.573
Hypertension, n (%) 35(19.4) 18 (20.7) 11 (17.5) 6 (20.0) 0.884
Diabetes, n (%) 8(4.4) 3(34) 5(7.9) 0(0.0) 0.184
BMI, kg/m2 28.4%5.0 27.7t4.1 28.5%5.1 30.0t6.7 0.104
NC, cm 40.813.5 40.213.1 41.24+3.5 41.8+4.2 0.047*
SDW, hr 6.0t1.2 6.1t1.2 6.211.3 6.0f1.1 0914
SDE hr 72%1.5 6.7t1.3 75114 8.3t1.2 <0.001* a<b<c
MSW, h:min 03:451+01:09 03:56+01:22 03:30+01:58 03:43+00:38 0.068
MSE h:min 04:54+01:21 04:23+01:22 05:00+01:00 06:14+00:52 <0.001* a<b<c
MSFsc, h:min 04:20+01:22 04:05+01:26 04:18+01:16 05:05+01:05 0.002* a, b<c
SJL, hr 1.21+0.8 0.5+0.4 1.5+0.3 2.510.5 <0.001* a<b<c
ESS 10.4+4.4 10.0+4.3 11.1+4.6 10.3+4.3 0.315
BDI-II 10.8+7.8 11.8+8.2 10.0+7.4 9.91+7.6 0.315

*p<0.05. MCTQ: Munich Chronotype Questionnaire, BMI: body mass index, NC: neck circumference, SDW: sleep duration on work
days, SDF: sleep duration on free days, MSW: mid-sleep time on work days, MSF: mid-sleep time on free days, MSFsc: mid-sleep time on
free days corrected for sleep debt accumulated over the work week, SJL: social jetlag, ESS: Epworth Sleepiness Scale, BDI: Beck Depres-

sion Inventory

Table 2. PSG parameters

Variables Total SJL<1 hr® 1<SJL<2 hr® SJL>2 hr » Post-hoc
(n=180) (n=87) (n=63) (n=30)

TST, min 365.0+59.8 361.6+58.5 370.1+54.8 364.1+73.3 0.694

SL, min 10.8+19.9 10.9+18.8 11.5424.7 8.849.0 0.833

N1 sleep % 23.4+132 22.0+13.0 22.1+11.5 27.1+16.5 0.211

N2 sleep % 50.3+10.9 50.7+11.3 50.5+10.3 48.5+11.4 0.627

N3 sleep % 6.717.3 6.617.0 6.517.5 7.1£7.9 0.928

REM sleep % 19.746.0 19.6£6.0 20.9+5.2 17.246.9 0.021* b>c
WASO, % 12.249.8 12.3+10.2 12.619.5 11.349.3 0.840

Spontaneous Al /h 3.243.0 34432 3.5+3.1 2.4+1.9 0.210

AHIL /h 3824274 3744255 36.9+30.0 43.4+27.0 0.528

Apnea index, /h 17.5£23.1 153£19.7 17.0+25.2 25.0+27.0 0.259

OD], /h 33.5427.2 32.1425.1 32.9+30.4 38.7+26.3 0.507

Apnea max length, sec 46.1424.9 47.3427.8 41.8+21.6 51.3+22.3 0.195

LoS, % 80.749.4 81.1+9.0 81.9+8.5 76.8+11.2 0.036* a,b>c

*p<0.05. PSG: polysomnography, SJL: social jetlag, TST: total sleep time, SL: sleep latency, WASO: wakefulness after sleep onset, Al

arousal index, AHI: apnea-hypopnea index, ODI: oxygen desaturation index, LoS: lowest oxygen saturation
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Table 3. Partial Spearman correlation analysis between social
jetlag and parameters

SJL BMI NC AHI ODI LoS
SJIL 1
BMI 0.149* 1
NC 0.196*  0.752* 1
AHI  0.102 0.530*  0.526* 1
ODI 0.118 0.571*  0.546* 0.983* 1
LoS -0.154* -0.595* -0.534* -0.718* -0.745* 1

Spearman rho values are presented. *p<0.05. SJL: social jetlag,
BMI: body mass index, NC: neck circumference, AHI: apnea-hy-
popnea index, ODI: oxygen desaturation index, LoS: lowest oxy-
gen saturation
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