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Table A. Multivariable associations between treatment exposure characteristics and sleep behaviors among survivors.  

Variable Category 

Sleep Onset 

Latency 

≥30± 

Sleep 

Efficiency 

<85%± 

Sleep time 

<7 HR± 

Night 

Awakening 

≥3 times per 

week± 

Snoring 

≥3 times per 

week§ 

Pauses in 

Breathing§ 

Bedtime 

After 1 am§ 

Sleep 

Medication 

use 

≥1 time per 

week± 

Sleep 

Supplement 

use ≥1 time 

per week± 

PR(%) PR(%) PR(%) PR(%) PR(%) PR(%) PR(%) PR(%) PR(%) 

Sex 

Female 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Male 
0.91 

(0.78-1.05) 

0.79 

(0.68-0.91) 

1.14 

(1.00-1.30) 

0.76 

(0.65-0.90) 

2.05 

(1.40-3.00) 

2.37 

(1.61-3.49) 

2.07 

(1.32-3.24) 

0.58 

(0.43-0.78) 

0.66 

(0.51-0.85) 

Body Mass 

Index 

Normal/ 

underweight 
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Overweight 
0.93 

(0.79-1.10) 

1.00 

(0.84-1.19) 

1.08 

(0.92-1.26) 

0.97 

(0.80-1.17) 

2.37 

(1.48-3.80) 

1.36 

(0.88-2.09) 

0.57 

(0.34-0.95) 

1.25 

(0.91-1.72) 

0.90 

(0.69-1.18) 

Obese 
1.08 

(0.90-1.29) 

1.17 

(0.98-1.41) 

1.29 

(1.10-1.52) 

1.20 

(0.99-1.46) 

4.73 

(2.94-7.60) 

1.88 

(1.17-3.04) 

0.71 

(0.40-1.24) 

1.08 

(0.73-1.59) 

0.69 

(0.48-0.98) 

Age  

15-29 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

30-39 
0.70 

(0.59-0.84) 

0.81 

(0.67-0.98) 

1.20 

(1.00-1.45) 

1.29 

(1.01-1.64) 

1.25 

(0.76-2.06) 

1.24 

(0.69-2.22) 

0.60 

(0.37-0.98) 

1.30 

(0.84-2.00) 

1.12 

(0.79-1.60) 

40+ 
0.73 

(0.59-0.90) 

0.94 

(0.76-1.16) 

1.34 

(1.09-1.64) 

1.66 

(1.29-2.13) 

1.73 

(0.99-3.01) 

1.79 

(0.97-3.30) 

0.38 

(0.19-0.73) 

1.50 

(0.94-2.39) 

1.44 

(0.99-2.09) 

Chemotherapy 

No 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Yes 
1.08 

(0.92-1.28) 

1.04 

(0.89-1.23) 

1.01 

(0.87-1.17) 

1.10 

(0.93-1.30) 

1.06 

(0.71-1.59) 

1.03 

(0.68-1.56) 

1.23 

(0.76-1.99) 

1.09 

(0.78-1.52) 

1.37 

(1.04-1.80) 

Cranial 

radiation 

None 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

< 20 Gy 
1.10 

(0.87-1.39) 

0.98 

(0.75-1.28) 

1.01 

(0.80-1.26) 

0.75 

(0.54-1.03) 

0.44 

(0.19-1.03) 

0.71 

(0.36-1.41) 

1.23 

(0.58-2.58) 

0.87 

(0.50-1.49) 

1.06 

(0.70-1.61) 

≥20 Gy 
0.99 

(0.81-1.20) 

1.14 

(0.94-1.38) 

0.77 

(0.63-0.94) 

0.86 

(0.67-1.09) 

1.36 

(0.86-2.17) 

1.30 

(0.73-2.31) 

2.43 

(1.49-3.96) 

1.06 

(0.70-1.61) 

1.14 

(0.79-1.63) 

Neck 

radiation 

None 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

<30 Gy 
1.16 

(0.74-1.82) 

0.81 

(0.49-1.33) 

1.02 

(0.70-1.50) 

1.25 

(0.78-2.00) 

1.08 

(0.39-2.99) 

0.96 

(0.33-2.77) 

3.38 

(1.15-9.93) 

1.33 

(0.62-2.87) 

1.01 

(0.49-2.09) 

≥30 Gy 
1.15 

(0.83-1.58) 

0.95 

(0.66-1.38) 

1.01 

(0.75-1.37) 

1.01 

(0.68-1.49) 

1.08 

(0.48-2.43) 

1.34 

(0.60-2.97) 

1.51 

(0.63-3.62) 

0.98 

(0.55-1.74) 

0.93 

(0.49-1.78) 

Chest 

radiation 

None 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

<30 Gy 
0.73 

(0.45-1.19) 

1.01 

(0.59-1.73) 

0.78 

(0.51-1.18) 

0.74 

(0.45-1.22) 

1.29 

(0.42-3.94) 

1.17 

(0.37-3.66) 

0.39 

(0.10-1.48) 

0.93 

(0.41-2.13) 

0.99 

(0.44-2.27) 



Variable Category 

Sleep Onset 

Latency 

≥30± 

Sleep 

Efficiency 

<85%± 

Sleep time 

<7 HR± 

Night 

Awakening 

≥3 times per 

week± 

Snoring 

≥3 times per 

week§ 

Pauses in 

Breathing§ 

Bedtime 

After 1 am§ 

Sleep 

Medication 

use 

≥1 time per 

week± 

Sleep 

Supplement 

use ≥1 time 

per week± 

PR(%) PR(%) PR(%) PR(%) PR(%) PR(%) PR(%) PR(%) PR(%) 

≥30 Gy 
0.82 

(0.58-1.16) 

0.98 

(0.66-1.44) 

0.80 

(0.58-1.11) 

0.82 

(0.55-1.23) 

0.98 

(0.42-2.31) 

0.63 

(0.27-1.48) 

0.59 

(0.22-1.58) 

1.01 

(0.54-1.90) 

1.38 

(0.71-2.69) 

Abdominal 

radiation 

None 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

 <30 Gy 
1.33 

(0.99-1.78) 

1.46 

(1.07-1.99) 

1.45 

(1.11-1.89) 

1.18 

(0.84-1.65) 

0.92 

(0.42-2.02) 

0.93 

(0.42-2.06) 

0.52 

(0.18-1.53) 

1.01 

(0.56-1.82) 

1.10 

(0.64-1.88) 

 ≥30 Gy 
1.08 

(0.85-1.38) 

1.19 

(0.94-1.50) 

1.12 

(0.91-1.37) 

1.32 

(1.05-1.67) 

0.82 

(0.46-1.44) 

1.17 

(0.67-2.03) 

1.20 

(0.56-2.56) 

1.22 

(0.81-1.85) 

1.17 

(0.82-1.68) 

Bold font denotes statistical significance.  

±: Modified Poisson model was used to directly estimate PR. 

§: Logistic regression model was used to estimate odds ratio as an approximation to PR. 

  



 

Table B. Multivariable generalized linear models for associations between sleep behaviors and diagnosis with age at survey in survivors. 

Variable Category 

Sleep 

Onset 

Latency 

≥30± 

Sleep 

Efficiency 

<85%± 

Sleep time 

<7 HR± 

Night 

Awakening 

≥3 times per 

week± 

Snoring 

≥3 times 

per week§ 

Pauses in 

Breathing§ 

Bedtime 

After 1 am§ 

Sleep 

Medication 

use 

≥1 time per 

week± 

Sleep 

Supplement 

use ≥1 time 

per week± 

PR(%) PR(%) PR(%) PR(%) PR(%) PR(%) PR(%) PR(%) PR(%) 

Sex 

Female 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Male 
0.92 

(0.80-1.05) 

0.78 

(0.68-0.90) 

1.20 

(1.06-1.36) 

0.78 

(0.67-0.91) 

1.97 

(1.38-2.82) 

2.36 

(1.64-3.40) 

1.90 

(1.27-2.85) 

0.61 

(0.46-0.81) 

0.64 

(0.51-0.82) 

Body 

Mass 

Index 

Normal/ 

underweight 

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Overweight 
0.96 

(0.82-1.12) 

1.05 

(0.89-1.24) 

1.07 

(0.93-1.24) 

1.00 

(0.83-1.19) 

2.11 

(1.34-3.32) 

1.30 

(0.86-1.95) 

0.71 

(0.44-1.13) 

1.15 

(0.85-1.57) 

0.90 

(0.69-1.16) 

Obese 
1.05 

(0.88-1.24) 

1.23 

(1.04-1.46) 

1.27 

(1.10-1.48) 

1.18 

(0.98-1.42) 

5.07 

(3.27-7.87) 

1.95 

(1.25-3.03) 

0.89 

(0.54-1.47) 

0.98 

(0.68-1.42) 

0.76 

(0.55-1.05) 

Age  

15-29 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

30-39 
0.70 

(0.59-0.84) 

0.81 

(0.67-0.98) 

1.22 

(1.02-1.46) 

1.25 

(0.99-1.58) 

1.18 

(0.72-1.92) 

1.35 

(0.76-2.40) 

0.55 

(0.34-0.89) 

1.26 

(0.83-1.92) 

1.21 

(0.84-1.73) 

40+ 
0.74 

(0.60-0.91) 

0.88 

(0.71-1.09) 

1.32 

(1.08-1.62) 

1.58 

(1.23-2.04) 

1.29 

(0.74-2.25) 

1.58 

(0.86-2.91) 

0.40 

(0.21-0.74) 

1.54 

(0.98-2.43) 

1.62 

(1.11-2.36) 

Diagnosis 

Bone cancer 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

CNS 
1.01 

(0.73-1.39) 

1.27 

(0.91-1.77) 

0.81 

(0.61-1.06) 

0.92 

(0.66-1.30) 

0.86 

(0.42-1.79) 

0.95 

(0.44-2.05) 

1.27 

(0.54-2.98) 

1.08 

(0.55-2.13) 

1.20 

(0.62-2.29) 

HD 
1.11 

(0.84-1.46) 

1.27 

(0.95-1.71) 

0.93 

(0.75-1.16) 

1.05 

(0.80-1.38) 

0.89 

(0.48-1.63) 

0.74 

(0.41-1.32) 

0.91 

(0.42-1.99) 

1.25 

(0.72-2.18) 

1.83 

(1.07-3.13) 

Leukemia 
1.18 

(0.87-1.61) 

1.12 

(0.80-1.58) 

1.05 

(0.81-1.35) 

0.79 

(0.55-1.13) 

0.75 

(0.36-1.56) 

0.57 

(0.26-1.24) 

1.17 

(0.49-2.77) 

1.20 

(0.61-2.35) 

1.78 

(0.96-3.29) 

Soft tissue 

sarcoma 

1.20 

(0.85-1.68) 

1.27 

(0.88-1.84) 

0.97 

(0.73-1.30) 

1.17 

(0.82-1.66) 

0.66 

(0.27-1.62) 

0.76 

(0.33-1.76) 

1.63 

(0.65-4.06) 

1.75 

(0.90-3.42) 

1.75 

(0.91-3.40) 

Bold font denotes statistical significance.  

±: Modified Poisson model was used to directly estimate PR. 

§: Logistic regression model was used to estimate odds ratio as an approximation to PR. 

 


