
METHODS 

 

The following published equations were used to normalize fetal measurements: CRL
1
, 

FL
2
, BPD

3
, birth length

4
 

 

 

RESULTS 

 

Relationship between birth weight, maternal vitamin E and asthma outcomes 

Birth weight differed across groups categorised by quintiles of maternal vitamin E intake 

(p=0.037, adjusting for maternal smoking, socioeconomic factors and gestation at birth).  

This relationship was not linear; infants of mothers in the highest quintile were the 

heaviest and those in the middle quartile lightest (mean difference 101 g [95% CI 38, 

163], p=0.002).  Birth weight was positively correlated with FEV1 (mean increase in 

FEV1 0.5mls [95% CI 0.1, 0.9] per 1g increase in birth weight).  Birth weight was 

reduced by a mean of 130g [95% CI 16, 243] p=0.025 in the 102 children with asthma 

and wheeze in the last 12 months compared with the remaining 1089 children.   



 

 

 Persistent high 

growth  

(CRL and FL) 

Growth 

deceleration 

(CRL and FL) 

Growth 

acceleration 

(CRL and FL) 

Persistent low 

growth 

(CRL and FL) 

Proportion exposed to 

antenatal maternal 

smoking 

24%  (71/290) 25%  (27/107) 34%  (44/131) 30%  (79/266) 

Proportion with maternal 

asthma 

17% (48/290) 21%  (23/107) 14%  (18/131) 17%  (44/266) 

Proportion male sex 

 

53%  (151/285) 54% (56/103) 66% (85/128) 44%  (114/258)* 

Mean difference in birth 

weight, g 

0 -162 [-271, 53]‡ -29 [-130, 73] -124 [-206, -43]‡ 

Odds for ever wheeze¶ 1 

n=180 

1.39 [0.60, 3.22] 

n=63 

3.76 [1.79, 7.91]* 

n=66 

2.81 [1.50, 5.24]‡ 

n=152 

Odds for wheeze in the 

last 12 mo¶ 

1 

n=180 

0.87 [0.28, 2.69] 

n=63 

3.18 [1.30, 7.78]‡ 

n=66 

2.83 [1.33, 6.00]‡ 

n=152 

Odds for seen doctor with 

wheeze in last 12 mo¶ 

1 

n=180 

1.75 [0.51, 6.07] 

n=63 

4.38 [1.46, 13.11]‡ 

n=66 

2.99 [1.13, 7.95]‡ 

n=152 

Odds for ever asthma¶ 1 

n=180 

2.91 [1.06, 8.00]* 

n=63 

2.21 [0.75, 6.53] 

n=66 

3.53 [1.52, 8.20]‡ 

n=152 

Odds for doctor confirmed 

asthma¶ 

1 

n=180 

3.32 [1.18, 9.29]* 

n=63 

2.00 [0.64, 6.272] 

n=66 

3.76 [1.58, 8.99]‡ 

n=152 

Odds for asthma and 

wheeze in last 12 mo¶ 

1 

n=180 

1.24 [0.33, 4.66] 

n=63 

1.71 [0.46, 6.39] 

n=66 

3.36 [1.30, 8.70]* 

n=152 

Mean FEV1 (ml) § 0 

n=75 

12 [-57, 80] 

n=24 

-44 [-108, 20]  

n=28 

-39 [-86, 8] 

n=76 



Mean FVC (ml) § 0 

n=95 

18 [-53, 89] 

n=32 

-67 [-135, -1] † 

n=38 

-41 [-92,  10] 

Mean FEF25-75 (ml/s) § 0 

n=96 

-0.045 [-0.186,  

0.096] 

-0.042 [-0.177, 

0.092] 

-0.091 [-0.193, 

0.011] 

Mean post bronchodilator 

FEV1 (ml)§ 

0 

n=45 

2 [-91, 94]  

n=20 

-50 [-147, 48] 

n=16 

-58 [-130, 14]  

n=41 

Supplemental table 1.  Asthma risk factors, birth weights and asthma symptoms in groups 

categorised by high or low z score for first trimester crown rump length (CRL) and 

second trimester femur length (FL).  *p<0.001 across groups, †p<0.05 and ‡p<0.01 

compared to persistent high growth. ¶Adjusted for maternal smoking status at first 

trimester scan, history of maternal asthma, birth order, Scottish Index of Multiple 

Deprivation (SIMD)
5
, birth weight, breast feeding, use of antibiotics by the child in the 

first year of life and maternal intake of vitamin C, vitamin D and zinc. §Adjusted for 

gestational age at scan, sex, maternal smoking status at first trimester scan, history of 

maternal asthma, maternal height, Scottish Index of Multiple Deprivation (SIMD), birth 

weight, and child’s height aged five years. 



 

 Persistent high 

growth 

(CRL and BPD) 

Growth 

deceleration 

(CRL and BPD) 

Growth 

acceleration 

(CRL and BPD) 

Persistent low 

growth 

(CRL and BPD) 

Odds for ever wheeze¶ 1 

n=110 

1.21 [0.35, 4.12] 

n=24 

1.67 [0.67, 4.17]  

n=54 

3.13 [1.36, 7.20]‡ 

n=55 

Odds for wheeze in the last 

12 mo¶ 

1 

n=110 

0.66 [0.17, 3.09] 

n=24 

1.26 [0.46, 3.41]  

n=54 

1.50 [0.59, 3.85]  

n=55 

Odds for seen doctor with 

wheeze in last 12 mo¶ 

1 

n=110 

2.17 [0.55, 8.53] 

n=24 

1.29 [0.38, 4.42] 

n=54 

2.13 [0.71, 6.33] 

n=55 

Odds for ever asthma¶ 1 

n=110 

3.04 [0.82, 11.24] 

n=24 

1.08 [0.33, 3.49] 

n=54 

1.97 [0.69, 5.65] 

n=55 

Odds for doctor confirmed 

asthma¶ 

1 

n=110 

3.40 [0.91, 12.67] 

n=24 

1.17 [0.36, 3.83] 

n=54 

1.86 [0.63, 5.47] 

n=55 

Odds for asthma and wheeze 

in last 12 mo¶ 

1 

n=110 

1.71 [0.34, 8.57] 

n=24 

1.67 [0.46, 6.02] 

n=54 

1.66 [0.49, 5.67] 

n=55 

Mean FEV1 (ml) § 0 

n=45 

-4 [-107, 99] 

n=11 

-31 [-108, 46]  

n=25 

-37 [-115, 41] 

n=24 

Mean FVC (ml) § 0 

n=55 

-21 [-127, 84] 

n=16 

-65 [-148, 19]  

n=30 

-46 [-128,  4] 

n=33 

Mean FEF25-75 (ml/s) § 0 

n=56 

0.109 [-0.090,  

0.308 

n=16 

-0.027 [-0.184, 

0.131]  

n=30 

-0.033 [-0.190, 

0.123] 

n=32 

Supplemental table 2.  Asthma risk factors, birth weights and asthma symptoms in boys 

categorised by high or low z score for first trimester crown rump length (CRL) and 

second trimester biparietal diameter (BPD).  *p<0.001 across groups, †p<0.05 and 

‡p<0.01 compared to persistent high growth. ¶ Adjusted for maternal smoking status at 



first trimester scan, history of maternal asthma, birth order, Scottish Index of Multiple 

Deprivation (SIMD), birth weight, breast feeding, use of antibiotics by the child in the 

first year of life and maternal intake of vitamin C, vitamin D and zinc. §Adjusted for 

gestational age at scan, sex, maternal smoking status at first trimester scan, history of 

maternal asthma, maternal height, Scottish Index of Multiple Deprivation (SIMD), birth 

weight, and child’s height aged five years. 



 

 Persistent high 

growth 

(CRL and BPD) 

Growth 

deceleration 

(CRL and BPD) 

Growth 

acceleration 

(CRL and BPD) 

Persistent low 

growth 

(CRL and BPD) 

Odds for ever wheeze¶ 1 

n=78 

2.86 [0.81, 10.11] 

n=38 

3.60 [0.95, 13.73]  

n=28 

6.06 [2.13, 17.21]‡ 

n=88 

Odds for wheeze in the last 

12 mo¶ 

1 

n=78 

0.87 [0.07, 10.54] 

n=38 

9.17 [1.52, 55.37]*  

n=28 

9.13 [1.92, 43.42]‡ 

n=88 

Odds for seen doctor with 

wheeze in last 12 mo¶ 

1 

n=78 

No cases 

n=38 

1.76 [0.19, 16.16]  

n=28 

5.52 [1.10, 27.53]* 

n=88 

Odds for ever asthma¶ 1 

n=78 

0.50 [0.05, 5.42] 

n=38 

1.67 [0.24, 11.70]  

n=28 

5.02 [1.30, 19.38]* 

n=88 

Odds for doctor confirmed 

asthma¶ 

1 

n=78 

0.52 [0.05, 5.55] 

n=38 

1.64 [0.23, 11.53]  

n=28 

4.64 [1.20, 18.01]* 

n=88 

Odds for asthma and wheeze 

in last 12 mo¶ 

1 

n=78 

No cases 

n=38 

2.64 [0.31, 22.69]  

n=28 

4.75 [0.92, 24.60] 

n=88 

Mean FEV1 (ml) § 0 

n=32 

-22 [-107, 63] 

n=15 

-123 [-205, -40] ‡  

n=17 

-25 [-92, 41] 

n=39 

Mean FVC (ml) § 0 

n=41 

-60 [-151, 31] 

n=20 

-110 [-206, -13]* 

n=17 

-65 [-136,  5] 

n=54 

Mean FEF25-75 (ml/s) § 0 

n=41 

-0.085 [-0.273,  

0.103 

n=20 

-0.269 [-0.468, 

0.069]‡ 

n=17 

-0.036 [-0.182, 

0.111] 

n=32 

Supplemental table 3.  Asthma risk factors, birth weights and asthma symptoms in girls 

categorised by high or low z score for first trimester crown rump length (CRL) and 

second trimester biparietal diameter (BPD).  *p<0.001 across groups, †p<0.05 and 

‡p<0.01 compared to persistent high growth. ¶ Adjusted for maternal smoking status at 



first trimester scan, history of maternal asthma, birth order, Scottish Index of Multiple 

Deprivation (SIMD)
5
, birth weight, breast feeding, use of antibiotics by the child in the 

first year of life and maternal intake of vitamin C, vitamin D and zinc. §Adjusted for 

gestational age at scan, sex, maternal smoking status at first trimester scan, history of 

maternal asthma, maternal height, Scottish Index of Multiple Deprivation (SIMD), birth 

weight, and child’s height aged five years. 

 

 

 

 



 

Model including CRL and maternal vitamin E 

 

Association with quintiles of 

maternal vitamin E 

(not with CRL in model) Association with quintiles of 

maternal vitamin E  

 

Association with CRL 

 

OR or β 95% CI p OR or β 95% CI p OR or β 95% CI p 

Odds for ever 

wheeze*¶ 

  

0.84 0.70, 1.00 0.054 0.83 0.65, 1.09 0.180 0.97 0.93, 1.01 0.100 

Odds for wheeze 

in last 12 mo*¶ 

0.71 0.57, 0.89 0.002 0.75 0.54, 1.03 0.079 0.97 0.92, 1.03 0.317 

Odds for wheeze 

without cold in 

last 12 mo*¶ 

0.73 0.55, 0.97 0.029 0.84 0.53, 1.33 0.454 0.90 0.83, 0.97 0.007 

Odds for seen 

doctor with 

wheeze in last 12 

mo*¶ 

0.71 0.55, 0.91 0.006 0.67 0.46, 0.97 0.035 0.97 0.92, 1.03 0.357 

Odds for ever 

asthma*¶ 

 

0.83 0.71, 0.97 0.019 0.91 0.66, 1.25 0.540 0.95 0.90, 1.00 0.065 

Odds for doctor-

confirmed 

asthma*¶ 

0.78 0.63, 0.97 0.027 0.93 0.67, 1.29 0.660 0.95 0.90, 1.01 0.100 

Odds for asthma 

and wheeze in 

last 12 mo*¶ 

0.69 0.52, 0.90 0.007 0.83 0.54, 1.27 0.397 0.94 0.87, 1.01 0.085 

Mean FEV1 (ml)§ 

 

10 

(n=382) 

-13, 27 

 

0.482 8 

(n=186) 

-22, 37 0.609 4 1,7 0.022 

Mean FVC (ml)§ 

 

15 

(n=513) 

-6, 36 0.175 15 

(n=246) 

-16, 47 0.342 5 1, 8 0.008 

Mean FEF25-75 

(ml/s)§ 

0.019 

(n=510) 

-0.025, 

0.063 

0.398 0.038 

(n=247) 

-0.023, -

0.099 

0.224 0.006 -0.001, 

0.012 

0.101 

 Mean Post 

bronchodilator† 

FEV1 (l)§ 

39 

(n=237) 

11, 68 0.007 38 

(n=122) 

-6, 82 0.092 5 1, 9 0.019 

 

Supplemental table 4.  Asthma risk factors, birth weights and asthma symptoms in groups 

categorised by high or low z score for first trimester crown rump length (CRL) and 

second trimester femur length (BPD) including infants of low birth weight.  ¶ Adjusted 



for maternal smoking status at first trimester scan, history of maternal asthma, birth order, 

Scottish Index of Multiple Deprivation (SIMD)
5
, birth weight, breast feeding, use of 

antibiotics by the child in the first year of life and maternal intake of vitamin C, vitamin 

D and zinc. §Adjusted for gestational age at scan, sex, maternal smoking status at first 

trimester scan, history of maternal asthma, maternal height, Scottish Index of Multiple 

Deprivation (SIMD), birth weight, and child’s height aged five years 
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