
Supplementary Table 1. Participant characteristics for those included in our analyses and those 

excluded due to missing data, stratified by ethnicity 

 

 Statistic Participants 
included in 
our analysis  

Participants 
excluded due to 

missing data  

P 
value* 

Māori women  N=194 Total possible 
N=212 

 

   N   
Maternal age (years) Mean (SD) 29.4 (6.1) 212 27.0 (6.2) <0.001 
New Zealand Deprivation Index Median (IQR) 7 (4 to 9) 212 8 (5 to 10) 0.001 
Parity Median (IQR) 1 (0 to 2) 199 1 (0 to 2) 0.61 
EPDS score in late pregnancy Median (IQR) 8 (5 to 12) 207 9 (5 to 13) 0.12 
Maternal smoking N (%) 30 (15.5%) 210 60 (28.6%) 0.002 
Sleep duration before pregnancy      

Short sleep (≤6 hours) N (%) 11 (5.7%) 211 8 (3.8%)  
Average sleep >6 to <9 hours  114 (58.8%)  110 (52.1%)  
Long sleep (≥9 hours)  69 (33.6%)  93 (44.1%) 0.18 

3 or more poor nights’ sleep before 
pregnancy 

N (%) 22 (11.3%) 212 29 (13.7%) 0.48 

      

Non-Māori women  N=439 Total possible 
N=299 

 

   N   
Maternal age (years) Mean (SD) 32.8 (5.8) 299 31.3 (5.8) <0.001 
New Zealand Deprivation Index Median (IQR) 4 (2 to 6) 297 5 (3 to 7) 0.01 
Parity Median (IQR) 0 (0 to 1) 289 0 (0 to 1) 0.16 
EPDS score in late pregnancy Median (IQR) 7 (4 to 11) 299 8 (4 to 11) 0.17 
Maternal smoking N (%) 12 (2.7%) 297 22 (7.4%) 0.003 
Sleep duration before pregnancy      

Short sleep (≤6 hours) N (%) 12 (2.7%) 299 12 (4.0%)  
Average sleep >6 to <9 hours  341 (77.7%)  207 (69.2%)  
Long sleep (≥9 hours)  86 (19.6%)  80 (26.8%) 0.04 

3 or more poor nights’ sleep before 
pregnancy 

N (%) 38 (8.7%) 298 35 (11.7%) 0.17 

* compares participants included and excluded from our analysis; derived from linear regression 

when comparing means, non-parametric test of equality of medians, or chi squared tests for 

categorical variables 

  



Supplementary Table 2. Details of missing data 

 

Variable Number of participants with missing data 

Ethnicity 43 

Pre-pregnancy total sleep time 44 

Pre-pregnancy good nights’ sleep 44 

EPDS 48 

Parity 66 

NZ Deprivation Index 43 

Maternal age 43 

Infant gender 266 

Infant birth weight 38 

Fetal distress 222 

Number of good nights’ sleep  45 

GSDS 46 

Sleep disturbance due to trips to bathroom 45 

Sleep disturbance due to back pain 50 

Sleep disturbance due to dreams 52 

Sleep disturbance due to nightmares 55 

Sleep disturbance due to heartburn 48 

Sleep disturbance due to nosebleeds 54 

Sleep disturbance due to leg cramps 52 

Sleep disturbance due to contractions 64 

Sleep disturbance due to temperature 55 

Sleep disturbance due to worry 53 

Sleep disturbance due to baby kicking 52 

Sleep disturbance due to other children 54 

Sleep disturbance due to discomfort 51 

Sleep disturbance due to being unable to sleep 50 

Sleep disturbance due to partner 55 

Duration of sleep 51 

Snoring 63 

Change in snoring from pre-pregnancy 73 

Breath pauses 79 

Change in breath pauses from pre-pregnancy 100 

Twitching 69 

Change in twitching from pre-pregnancy 81 

ESS 43 

Gestation at delivery 108 

Smoking 47 

Customised birth weight centile 111 

Maternal BMI 128 

 

  



Supplementary Table 3. Sleep in late pregnancy for participants included in our analyses and 

those excluded due to missing data 

 

Values are number (percent); p values are obtained from chi-squared tests 

 

 Participants 
included in our 

analysis 
(N=633) 

Participants 
excluded due to 

missing data 
(total possible 

N=556) 

P value for 
comparison 

  N   
Poor sleep quality     
3 or more nights poor sleep 527 (83.3%) 509 416 (81.7%) 0.50 
GSDS total 547 (86.4%) 554 441 (79.6%) 0.002 
GSDS quality sub-scale 531 (83.9%) 509 423 (83.1%) 0.72 
GSDS daytime sleepiness sub-scale 314 (49.6%) 511 252 (49.3%) 0.92 
     
Sleep disturbances on 3 or more nights 
Going to the bathroom 573 (90.5%) 509 450 (88.4%) 0.25 
Pain in back/neck/joints 416 (65.7%) 504 345 (68.5%) 0.33 
Dreams 222 (35.1%) 502 189 (37.7%) 0.37 
Nightmares 50 (7.9%) 499 64 (12.8%) 0.01 
Heartburn 234 (37.0%) 506  189 (37.4%) 0.89 
Nasal congestion 168 (26.5%) 500 104 (20.8%) 0.03 
Leg cramps 170 (26.9%) 502 171 (34.1%) 0.01 
Contractions 73 (11.5%) 490 74 (15.1%) 0.08 
Feeling too hot or too cold 316 (49.9%) 499 263 (52.7%) 0.35 
Thinking or worrying about things 286 (45.2%) 501 259 (51.7%) 0.03 
Baby moving about 368 (58.1%) 502 310 (61.8%) 0.22 
Other children 161 (25.4%) 500 146 (29.2%) 0.16 
Just can’t get comfortable 420 (66.4%) 503 354 (70.4%) 0.15 
Just can’t get to sleep 269 (42.5%) 504 260 (51.6%) 0.002 
Disturbed by partner 148 (23.4%) 499 117 (23.5%) 0.98 
     
Sleep duration     
Short sleep (≤6 hours) 175 (27.7%) 503 155 (30.8%)  
Average sleep >6 to <9 hours 337 (53.2%)  232 (46.1%)  
Long sleep (≥9 hours) 121 (19.1%)  116 (23.1%) 0.05 
     
Change in sleep duration between pre- and late pregnancy¥ 
Increased 90 (14.2%) 502 65 (13.0%)  
No change 293 (46.3%)  219 (43.6%)  
Decreased 250 (39.5%)  218 (43.4%) 0.40 
     
Sleep disorders     
Snoring 151 (23.9%) 491 95 (19.4%) 0.07 
Chronic snoring 50 (7.9%) 481 40 (8.3%) 0.80 
Pregnancy-onset snoring 104 (16.4%) 481 60 (12.5%) 0.07 
Breath pauses 24 (3.8%) 475 20 (4.2%) 0.72 
Pregnancy-onset breath pauses 20 (3.2%) 454 13 (2.9%) 0.78 
Leg twitching 68 (10.7%) 485 83 (17.1%) 0.002 
Pregnancy-onset leg twitching 35 (5.5%) 473 41 (8.7%) 0.04 
Restless legs 109 (17.2%) 505 76 (15.1%) 0.32 
     
Excessive daytime sleepiness 
(ESS≥10) 

156 (24.6%) 511 128 (25.1%) 0.88 

¥ defined as movement between the defined categories of short sleep (≤6 hours), average sleep (>6 

and <9 hours) and long sleep (≥9 hours) 

  



Supplementary Table 4. Minimally adjusted associations between sleep in late pregnancy and 
categorised infant birth weight. N=633 
 
Coefficients are odds ratios with 95% confidence intervals from logistic regressions, adjusted only for 
infant gender.  

Measure of sleep 
Birth size using customised birth weight centiles for the New 

Zealand population 

 

Small for gestational 
age (<10

th
 centile) 

Appropriate 
for 

gestational 
age 

Large for gestational 
age (>90

th
 centile) 

Poor sleep quality    
3 or more nights poor sleep 0.9 (0.4 to 1.9) p=0.82 1 (ref) 0.9 (0.5 to 1.6) p=0.64 
GSDS total 1.1 (0.5 to 2.5) p=0.85 1 (ref) 1.0 (0.5 to 1.9) p=0.97 
GSDS quality sub-scale 0.9 (0.4 to 2.0) p=0.85 1 (ref) 0.7 (0.4 to 1.2) p=0.21 
GSDS daytime sleepiness sub-
scale 1.1 (0.7 to 2.0) p=0.65 

1 (ref) 
1.2 (0.7 to 1.9) p=0.48 

Sleep disturbances on 3 or more nights per week 
Going to the bathroom 1.1 (0.4 to 2.9) p=0.87 1 (ref) 1.5 (0.6 to 3.6) p=0.37 
Pain in back/neck/joints 1.0 (0.6 to 1.8) p=0.99 1 (ref) 1.0 (0.6 to 1.6) p=0.97 
Dreams 0.7 (0.4 to 1.4) p=0.35 1 (ref) 1.5 (0.9 to 2.4) p=0.09 
Nightmares 0.6 (0.2 to 2.0) p=0.40 1 (ref) 0.5 (0.2 to 1.4) p=0.20 
Heartburn 0.6 (0.3 to 1.1) p=0.09 1 (ref) 0.8 (0.5 to 1.3) p=0.34 
Nasal congestion 1.7 (1.0 to 3.1) p=0.06 1 (ref) 1.0 (0.6 to 1.7) p=0.96 
Leg cramps 0.6 (0.3 to 1.1) p=0.10 1 (ref) 1.1 (0.7 to 1.9) p=0.63 
Contractions 1.0 (0.4 to 2.3) p=0.92 1 (ref) 1.3 (0.6 to 2.5) p=0.49 
Feeling too hot or too cold 0.9 (0.5 to 1.5) p=0.66 1 (ref) 1.3 (0.8 to 2.0) p=0.32 
Thinking or worrying about 
things 1.0 (0.6 to 1.8) p=0.94 

1 (ref) 
1.5 (1.0 to 2.4) p=0.08 

Baby moving about 1.2 (0.7 to 2.2) p=0.48 1 (ref) 1.3 (0.8 to 2.1) p=0.26 
Other children 1.1 (0.6 to 2.0) p=0.82 1 (ref) 0.9 (0.5 to 1.6) p=0.79 
Just can’t get comfortable 1.1 (0.6 to 2.0) p=0.70 1 (ref) 1.2 (0.8 to 2.0) p=0.40 
Just can’t get to sleep 0.7 (0.4 to 1.3) p=0.23 1 (ref) 1.4 (0.9 to 2.2) p=0.14 
Disturbed by partner 0.2 (0.1 to 0.7) p=0.01 1 (ref) 1.3 (0.8 to 2.2) p=0.25 
Sleep duration    
Short sleep (≤6 hours) 0.9 (0.4 to 1.8) p=0.72 1 (ref) 1.2 (0.7 to 2.0) p=0.49 
Average sleep >6 to <9 hours 1 (ref) 1 (ref) 1 (ref) 
Long sleep (≥9 hours) 1.4 (0.7 to 2.8) p=0.32 1 (ref) 1.1 (0.6 to 2.0) p=0.86 
Change in sleep duration between pre- and late pregnancy¥ 
Increased 1.2 (0.5 to 2.7) p=0.66 1 (ref) 1.6 (0.8 to 3.0) p=0.17 
No change 1 (ref) 1 (ref) 1 (ref) 
Decreased 0.9 (0.5 to 1.6) p=0.66 1 (ref) 1.1 (0.7 to 1.9) p=0.59 
Sleep disorders    
Snoring 1.2 (0.6 to 2.3) p=0.56 1 (ref) 1.1 (0.7 to 1.9) p=0.68 
Chronic snoring 0.6 (0.2 to 1.9) p=0.35 1 (ref) 1.6 (0.8 to 3.0) p=0.19 
Pregnancy-onset snoring 0.8 (0.4 to 1.9) p=0.68 1 (ref) 1.1 (0.6 to 1.9) p=0.87 
Breath pauses 2.5 (0.8 to 7.8) p=0.12 1 (ref) 1.9 (0.7 to 5.5) p=0.21 
Pregnancy -onset breath pauses 1.7 (0.4 to 7.9) p=0.50 1 (ref) 3.8 (1.4 to 10.2) p=0.01 
Leg twitching 1.2 (0.5 to 2.7) p=0.71 1 (ref) 1.0 (0.5 to 2.1) p=0.94 
Pregnancy -onset leg twitching 0.3 (0.0 to 2.0) p=0.19 1 (ref) 0.5 (0.2 to 1.8) p=0.30 
Restless legs 0.9 (0.4 to 2.0) p=0.89 1 (ref) 1.4 (0.8 to 2.5) p=0.23 
Excessive daytime sleepiness 
(ESS≥10) 0.8 (0.4 to 1.5) p=0.44 

1 (ref) 
1.4 (0.9 to 2.3) p=0.17 

¥ defined as movement between the defined categories of short sleep (≤6 hours), average sleep (>6 
and <9 hours) and long sleep (≥9 hours) 
  



Supplementary Table 5. Confounder-adjusted associations between sleep in late pregnancy and 
infant birth weight in Māori participants, using the maximum available sample size for each 
outcome 
Coefficients are odds ratios with 95% confidence intervals from logistic regressions, adjusted for 
infant gender, NZ Deprivation index, gestational age at delivery maternal age, parity, BMI, EPDS 
score, smoking (any versus none), pre-pregnancy sleep duration and number of poor nights’ sleep. N 
varies depending on the sleep measure 
Measure of sleep N Birth size using customised birth weight centiles for the New 

Zealand population 

  Small for gestational 
age (<10

th
 centile) 

Appropriate 
for 

gestational 
age 

Large for gestational 
age (>90

th
 centile) 

Poor sleep quality     
3 or more nights poor sleep 219 1.3 (0.2 to 6.8) p=0.76 1 (ref) 0.5 (0.2 to 1.5) p=0.25 
GSDS total 220 1.7 (0.3 to 9.2) p=0.56 1 (ref) 1.4 (0.4 to 4.9) p=0.60 
GSDS quality sub-scale 220 3.0 (0.4 to 25.2) p=0.31 1 (ref) 0.6 (0.2 to 1.6) p=0.27 
GSDS daytime sleepiness sub-
scale 

220 
0.8 (0.2 to 2.9) p=0.75 1 (ref) 2.3 (0.9 to 5.9) p=0.07 § 

Sleep disturbances on 3 or more nights per week 
Going to the bathroom 220 0.6 (0.2 to 2.6) p=0.53 1 (ref) * 
Pain in back/neck/joints 219 2.9 (0.6 to 13.9) p=0.18 1 (ref) 1.3 (0.5 to 3.3) p=0.55 
Dreams 220 1.5 (0.5 to 4.9) p=0.46 1 (ref) 2.0 (0.9 to 4.4) p=0.09 
Nightmares 219 0.5 (0.1 to 4.4) p=0.52 1 (ref) 1.1 (0.4 to 3.8) p=0.82 
Heartburn 219 0.7 (0.2 to 2.2) p=0.49 1 (ref) 0.7 (0.3 to 1.6) p=0.37 
Nasal congestion  218 1.3 (0.3 to 4.6) p=0.73 1 (ref) 1.0 (0.4 to 2.6) p=1.00 
Leg cramps 218 0.7 (0.2 to 2.6) p=0.62 1 (ref) 1.4 (0.6 to 3.1) p=0.41 
Contractions 218 0.9 (0.2 to 4.8) p=0.91 1 (ref) 1.0 (0.4 to 2.8) p=0.97 
Feeling too hot or too cold 218 0.7 (0.2 to 2.0) p=0.46 1 (ref) 1.1 (0.5 to 2.4) p=0.85 
Thinking or worrying about 
things 220 1.7 (0.4 to 6.4) p=0.46 1 (ref) 2.8 (1.1 to 7.2) p=0.03 
Baby moving about 220 1.2 (0.4 to 4.1) p=0.71 1 (ref) 1.1 (0.5 to 2.6) p=0.78 
Other children 218 1.5 (0.4 to 5.9) p=0.55 1 (ref) 2.3 (0.9 to 5.8) p=0.09 
Just can’t get comfortable 219 0.6 (0.2 to 1.8) p=0.33 1 (ref) 1.7 (0.6 to 5.1) p=0.32 
Just can’t get to sleep 218 0.8 (0.2 to 2.4) p=0.66 1 (ref) 1.4 (0.6 to 3.1) p=0.46 
Disturbed by partner 219 0.4 (0.1 to 2.2) p=0.32 1 (ref) 1.6 (0.7 to 3.6) p=0.31 
Sleep duration     
Short sleep (≤6 hours) 216 0.8 (0.2 to 3.7) p=0.80 1 (ref) 1.3 (0.5 to 3.2) p=0.56 
Average sleep >6 to <9 hours  1 (ref) 1 (ref) 1 (ref) 
Long sleep (≥9 hours)  2.5 (0.7 to 9.0) p=0.17 1 (ref) 1.1 (0.4 to 3.2) p=0.84 
Change in sleep duration between pre- and late pregnancy¥ 
Increased 216 1.2 (0.2 to 7.3) p=0.86 1 (ref) 1.6 (0.4 to 5.5) p=0.48 
No change  1 (ref) 1 (ref) 1 (ref) 
Decreased   0.4 (0.1 to 1.5) p=0.18 1 (ref) 1.8 (0.7 to 4.6) p=0.19 
Sleep disorders     
Snoring 216 1.5 (0.4 to 5.2) p=0.50  0.8 (0.3 to 2.1) p=0.59 
Chronic snoring 215 2.3 (0.5 to 10.4) p=0.27 1 (ref) 2.0 (0.6 to 7.0) p=0.30 
Pregnancy-onset snoring 219 * 1 (ref) 0.5 (0.1 to 2.1) p=0.37 
Breath pauses 216 3.1 (0.5 to 19.0) p=0.22  1.0 (0.2 to 5.0) p=0.99 
Pregnancy-onset breath pauses 212 * 1 (ref) 1.0 (0.2 to 5.6) p=0.98 
Leg twitching 213 2.8 (0.7 to 10.5) p=0.13  1.1 (0.3 to 3.3) p=0.90 
Pregnancy-onset leg twitching 214 * 1 (ref) * 
Restless legs 219 1.2 (0.2 to 6.7) p=0.80 1 (ref) 1.8 (0.7 to 5.0) p=0.23 
Excessive daytime sleepiness 
(ESS≥10) 220 1.0 (0.3 to 3.5) p=0.96 1 (ref) 0.9 (0.4 to 2.0) p=0.75 

¥ defined as movement between the defined categories of short sleep (≤6 hours), average sleep (>6 
and <9 hours) and long sleep (≥9 hours) 
*Parameter could not be estimated 



§ indicates p value for interaction between Māori (stratum-specific results shown in this table) and 

non-Māori (stratum-specific results shown in Supplementary table 5) ≤0.1  



Supplementary Table 6. Confounder-adjusted associations between sleep in late pregnancy and 
categorised infant birth weight in non-Māori participants, using the maximum available sample 
size for each outcome 
Coefficients are odds ratios with 95% confidence intervals from logistic regressions, adjusted for 
infant gender, gestational age at delivery, NZ Deprivation index, maternal age, parity, BMI, EPDS 
score, smoking (any versus none), pre-pregnancy sleep duration and number of poor nights’ sleep. N 
varies depending on the sleep measure 
Measure of sleep N Birth size using customised birth weight centiles for the New 

Zealand population 

  Small for gestational 
age (<10

th
 centile) 

Appropriate 
for 

gestational 
age 

Large for gestational 
age (>90

th
 centile) 

Poor sleep quality     
3 or more nights poor sleep 540 0.8 (0.4 to 1.6) p=0.45 1 (ref) 1.1 (0.5 to 2.2) p=0.86 
GSDS total 540 0.9 (0.4 to 2.0) p=0.74 1 (ref) 0.8 (0.4 to 1.7) p=0.53 
GSDS quality sub-scale 540 0.6 (0.3 to 1.3) p=0.22 1 (ref) 0.8 (0.4 to 1.5) p=0.41 
GSDS daytime sleepiness sub-
scale 540 

1.4 (0.8 to 2.7) p=0.26 1 (ref) 0.7 (0.4 to 1.3) p=0.30 § 

Sleep disturbances on 3 or more nights per week 
Going to the bathroom 540 1.6 (0.5 to 5.6) p=0.44 1 (ref) 1.0 (0.4 to 2.4) p=0.98 
Pain in back/neck/joints 535 0.9 (0.5 to 1.6) p=0.62 1 (ref) 0.9 (0.5 to 1.5) p=0.61 
Dreams 534 0.7 (0.3 to 1.4) p=0.32 1 (ref) 1.4 (0.8 to 2.5) p=0.27 
Nightmares 534 1.1 (0.3 to 4.0) p=0.92 1 (ref) 0.2 (0.0 to 1.4) p=0.10 
Heartburn 538 0.6 (0.3 to 1.2) p=0.17 1 (ref) 1.0 (0.6 to 1.8) p=0.99 
Nasal congestion 535 2.1 (1.1 to 4.0) p=0.02 1 (ref) 1.1 (0.6 to 2.0) p=0.83 
Leg cramps 538 0.5 (0.2 to 1.1) p=0.10 1 (ref) 0.9 (0.5 to 1.7) p=0.67 
Contractions 534 0.8 (0.3 to 2.6) p=0.77 1 (ref) 1.7 (0.7 to 3.9) p=0.25 
Feeling too hot or too cold 536 1.0 (0.5 to 1.7) p=0.87 1 (ref) 1.3 (0.8 to 2.2) p=0.35 
Thinking or worrying about 
things 537 

1.1 (0.6 to 2.1) p=0.76 1 (ref) 1.6 (0.9 to 2.8) p=0.12 

Baby moving about 538 0.9 (0.5 to 1.6) p=0.66 1 (ref) 1.3 (0.7 to 2.2) p=0.40 
Other children 536 1.4 (0.6 to 3.1) p=0.39 1 (ref) 0.6 (0.3 to 1.4) p=0.26 
Just can’t get comfortable 535 1.3 (0.7 to 2.4) p=0.41 1 (ref) 1.0 (0.6 to 1.8) p=0.95 
Just can’t get to sleep 537 0.7 (0.4 to 1.4) p=0.34 1 (ref) 1.3 (0.8 to 2.3) p=0.31 
Disturbed by partner 535 0.4 (0.2 to 1.1) p=0.08 1 (ref) 1.2 (0.6 to 2.2) p=0.63 
Sleep duration     
Short sleep (≤6 hours) 539 0.7 (0.3 to 1.5) p=0.34 1 (ref) 1.1 (0.6 to 2.1) p=0.77 
Average sleep >6 to <9 hours  1 (ref) 1 (ref) 1 (ref) 
Long sleep (≥9 hours)  1.4 (0.7 to 3.0) p=0.39 1 (ref) 1.4 (0.7 to 2.9) p=0.40 
Change in sleep duration between pre- and late pregnancy¥ 
Increased 539 1.4 (0.6 to 3.5) p=0.45 1 (ref) 1.8 (0.9 to 3.8) p=0.11 
No change  1 (ref) 1 (ref) 1 (ref) 
Decreased   0.8 (0.4 to 1.6) p=0.49 1 (ref) 1.3 (0.7 to 2.5) p=0.38 
Sleep disorders     
Snoring 535 1.1 (0.6 to 2.3) p=0.73 1 (ref) 1.5 (0.8 to 2.8) p=0.20 
Chronic snoring 511 1.5 (0.5 to 4.7) p=0.50 1 (ref) 2.0 (0.7 to 5.4) p=0.17 
Pregnancy-onset snoring 533 0.9 (0.4 to 2.1) p=0.83 1 (ref) 1.6 (0.8 to 2.9) p=0.17 
Breath pauses 528 3.1 (0.8 to 12.4) p=0.12 1 (ref) 2.1 (0.5 to 8.3) p=0.28 
Pregnancy-onset breath pauses 519 3.2 (0.6 to 17.1) p=0.17 1 (ref) 5.6 (1.6 to 19.6) p=0.01 
Leg twitching 529 0.8 (0.2 to 2.8) p=0.72  0.7 (0.2 to 2.3) p=0.60 
Pregnancy-onset leg twitching 525 0.3 (0.0 to 2.3) p=0.25 1 (ref) 1.4 (0.5 to 4.0) p=0.50 
Restless legs 538 0.8 (0.4 to 1.9) p=0.66 1 (ref) 1.2 (0.6 to 2.4) p=0.55 
Excessive daytime sleepiness 
(ESS≥10) 540 

0.8 (0.4 to 1.8) p=0.62 1 (ref) 1.8 (1.0 to 3.3) p=0.06 

¥ defined as movement between the defined categories of short sleep (≤6 hours), average sleep (>6 
and <9 hours) and long sleep (≥9 hours) 



§ indicates p value for interaction between Māori (stratum-specific results shown in Supplementary 

Table 4) and non-Māori (stratum-specific results shown in this table) ≤0.1  



Supplementary Table 7. Confounder-adjusted associations between sleep in late pregnancy and 
fetal distress in Māori and non-Māori participants 
Coefficients are odds ratios and 95% confidence intervals for fetal distress, adjusted for infant 
gender, gestational age at delivery, NZ Deprivation index, maternal age, parity, EPDS score, pre-
smoking (any versus none), pregnancy sleep duration and number of poor nights’ sleep. N varies 
depending on the sleep measure 
Measure of sleep in late 
pregnancy 

Māori participants Non-Māori participants 

 N Odds ratio and 95% 
confidence interval 

N Odds ratio and 95% 
confidence interval 

Poor sleep quality     
3 or more nights poor sleep 218 1.1 (0.3 to 3.8) p=0.85 445 0.5 (0.1 to 1.6) p=0.23 
GSDS total 219 0.9 (0.3 to 3.1) p=0.86 445 0.5 (0.1 to 2.2) p=0.38 
GSDS quality sub-scale 218 2.0 (0.5 to 7.5) p=0.32 445 0.8 (0.2 to 3.3) p=0.79 
GSDS daytime sleepiness sub-
scale 

218 1.2 (0.5 to 3.0) p=0.74 445 0.6 (0.2 to 1.8) p=0.32 

Sleep disturbances on 3 or more nights per week 
Going to the bathroom 219 0.7 (0.2 to 2.5) p=0.62 445 0.2 (0.1 to 1.0) p=0.05 
Pain in back/neck/joints 218 1.0 (0.4 to 2.5) p=0.93 440 1.4 (0.5 to 4.2) p=0.57 
Dreams 219 1.2 (0.5 to 2.9) p=0.66 441 1.0 (0.3 to 3.0) p=0.93 
Nightmares 218 1.3 (0.4 to 4.5) p=0.70 416 * 
Heartburn 218 1.0 (0.4 to 2.5) p=0.95 443 0.9 (0.3 to 2.6) p=0.87 
Nasal congestion 217 0.8 (0.3 to 2.1) p=0.59 440 0.8 (0.2 to 2.7) p=0.75 
Leg cramps 217 0.8 (0.3 to 2.0) p=0.58 443 0.3 (0.1 to 1.6) p=0.18 
Contractions 217 0.3 (0.1 to 1.4) p=0.13 399 1.0 (1.0 to 1.0) p=0.00 
Feeling too hot or too cold § 

217 
4.9 (1.6 to 15.0) 

p<0.001 
442 0.5 (0.2 to 1.6) p=0.26 

Thinking or worrying about 
things 

219 1.1 (0.4 to 3.1) p=0.78 443 0.7 (0.2 to 2.1) p=0.54 

Baby moving about 219 1.3 (0.5 to 3.1) p=0.60 443 0.8 (0.3 to 2.3) p=0.66 
Other children 217 1.3 (0.4 to 4.6) p=0.66 442 0.7 (0.1 to 4.5) p=0.74 
Just can’t get comfortable 218 0.7 (0.3 to 1.8) p=0.45 441 0.3 (0.1 to 0.8) p=0.02 
Just can’t get to sleep 217 0.6 (0.3 to 1.5) p=0.32 442 1.0 (0.4 to 2.9) p=0.99 
Disturbed by partner 219 0.7 (0.2 to 1.8) p=0.42 440 0.8 (0.2 to 3.0) p=0.70 
Sleep duration     
Short sleep (≤6 hours) 215 2.1 (0.8 to 5.5) p=0.15 445 0.9 (0.2 to 3.6) p=0.83 
Average sleep >6 to <9 hours  1 (ref)  1 (ref) 
Long sleep (≥9 hours)  §  0.5 (0.1 to 1.7) p=0.25  3.1 (1.0 to 10.1) p=0.06 
Change in sleep duration between pre- and late pregnancy¥ 
Increased 215 1.3 (0.3 to 5.2) p=0.75 445 2.3 (0.5 to 10.2) p=0.26 
No change  1 (ref)  1 (ref) 
Decreased  § 

 
4.2 (1.5 to 12.2) 

p=0.01 
 0.4 (0.1 to 1.5) p=0.19 

Sleep disorders     
Snoring 215 1.2 (0.5 to 3.0) p=0.74 443 1.4 (0.4 to 4.2) p=0.60 
Chronic snoring  2.2 (0.7 to 7.3) p=0.20 441 0.8 (0.1 to 6.5) p=0.82 
Pregnancy-onset snoring 214 1.0 (0.3 to 4.0) p=0.96 360 * 
Breath pauses 211 0.5 (0.1 to 4.6) p=0.56 421 * 
Pregnancy-onset breath pauses 200 * 428 2.8 (0.3 to 28.0) p=0.38 
Leg twitching 214 0.6 (0.2 to 2.0) p=0.39 437 0.4 (0.0 to 3.8) p=0.42 
Pregnancy-onset leg twitching 

212 
6.3 (1.2 to 33.7) 

p=0.03 434 1.4 (0.3 to 6.9) p=0.71 
Restless legs § 212 2.6 (0.9 to 7.2) p=0.07 444 0.3 (0.0 to 2.2) p=0.22 
Excessive daytime sleepiness 
(ESS≥10) 219 0.6 (0.2 to 1.6) p=0.28 445 1.7 (0.5 to 5.6) p=0.35 

¥ defined as movement between the defined categories of short sleep (≤6 hours), average sleep (>6 
and <9 hours) and long sleep (≥9 hours) 
* Parameter could not be estimated 



§ indicates p value for interaction between Māori and non-Māori <0.1 


