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Assessment of covariables 

All data on potential confounders were collected from the baseline questionnaire or extracted 
from the hospital records. The woman’s ethnicity, age, education, parity, smoking, and 
alcohol consumption were obtained from the interviewer administered questionnaire. 
Ethnicity was categorised as white British, south Asian, or other ethnicity according to UK 
Office of National Statistics criteria.1 Education was equivalised to UK standard attainments 
and participants were included in one of five mutually exclusive categories (<5 GCSE 
equivalent, +5 GCSE equivalent, A level equivalent, higher, other).2 Parity was categorised 
as 0 or >1 previous pregnancies. Smoking was categorised as never, past (not during this 
index pregnancy), current (during this pregnancy) and alcohol as consumed during this 
pregnancy, or not. Because the vast majority of women of south Asian origin (>97%) 
reported never drinking alcohol, there was insufficient variation in this variable to adjust for it 
in analyses conducted on south Asian women alone. Given this, alcohol could not confound 
associations in that group. 
 
Maternal body mass index (BMI) was calculated from height measured at the time of 
recruitment and from weight measured at booking antenatal clinic, which was obtained from 
electronic hospital records. Expected date of birth (40 weeks) was estimated from a ~10 
week gestation ultrasound scan. Using that date, together with the date of OGTT and date of 
birth, gestational age at OGTT and birth were calculated. Infant sex was obtained from 
electronic hospital records and family history of diabetes and hypertension were abstracted 
from paper hospital records. 
 
Additional statistical analysis details 
General approach 
We plotted the unadjusted percentage of each outcome across the fasting and post-load 
categories so that we could visually inspect the nature of the associations, including any 
evidence of a threshold effect in extreme categories. Multivariable logistic regression with 
clustered sandwich estimators3 (to account for multiple pregnancies in some women) was 
used to examine associations of fasting and 2 hour post-load glucose with each outcome. 
Associations of fasting and post-load glucose with outcomes were examined by categories 
and with glucose as a continuous variable. The continuous glucose variables were 
standardised to enable odds ratios to be calculated for a 1 standard deviation (SD) increase 
in fasting and post-load glucose levels. To further explore non-linear (curvilinear) 
associations, a squared term of the continuous glucose values was added to the models for 
each pregnancy outcome. 

We adjusted for potential confounding by gestational age at oral glucose tolerance test 
(OGTT), maternal age, body mass index (BMI), smoking status, any alcohol during 
pregnancy, maternal education, family history of diabetes, family history of hypertension, 
previous gestational diabetes (GDM), previous macrosomic baby, infant sex, and parity. 
Squared terms for maternal age and BMI were pre-screened for significance in models for 
each pregnancy outcome that did not include glucose or other covariables; where significant, 
they were included in the fully adjusted models.  

Analyses for determining glucose thresholds that equated to an odds ratio of 1·75 
We determined fasting and 2 h post-load thresholds for birthweight >90th percentile and 
standardised sum of skinfolds >90th percentile that equated to an odds ratio (OR) of 1·75 
using the same methods as those used by the International Association of Diabetes and 
Pregnancy Study Groups (IADPSG).4 We estimated the ORs of these outcomes at mean 

glucose levels and the ORs at 0·1mmol/L intervals across the full range of fasting and 2 h 

post-load glucose. We then plotted this range of ORs and used the plots to estimate the 
thresholds of fasting, and 2 h post-load glucose that were closest to ORs for each outcome 
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of 1·75 in both ethnic groups. These analyses were done with adjustment for the same 
potential confounders as in all multivariable regression analyses. 

Using multivariate multiple imputation to deal with missing data 
To maximise statistical power and minimise bias due to excluding women with any missing 
data, we used multivariate multiple imputation, with chained equations to impute missing 
values for covariables and outcomes for the main analyses.5 We generated 50 imputed 
datasets and combined these using Rubin’s rules, using the ‘mi’ commands in Stata.6 
Distributions of variables from pooling of the datasets with imputed variables were similar to 
those for observed variables (Table S1). 
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Supplementary tables and figures 
 

Table S1: Distributions of variables with missing data comparing observed complete case data to 

results from pooling the datasets with imputed variables from multiple imputation 

 Level/Unit Number (%) 

with missing 

data 

Complete case  Multiple 

imputation  

Birthweight  Mean (se) 

standard 

deviation score 

1 -0·37 (0·01) -0·37 (0·01) 

Sum of skinfolds Mean (se) 3051 (32·1) 9·82 (0·03) 9·75 (0·02) 

Pre-eclampsia % 389 (4·1) 2·5 2·5 

Instrumental vaginal 

delivery
a
 

% 7 (0·1) 12·4 12·4 

Maternal BMI Mean (se) 436 (4·6) 25·8 (0·06) 25·9 (0·06) 

Maternal education % 5+ GCSE 

equivalent 

126 (1·3) 31·5 31·5 

 % Higher than 

A-level 

equivalent 

 25·6 25·6 

Smoking  % 15 (0·2) 17·0 17·0 

Alcohol  % 36 (0·4) 20·6 20·6 

Parity % primiparious 358 (3·8) 41·7 41·4 

Family history of 

diabetes 

% 297 (3·1) 25·1 25·1 

Family history of 

hypertension 

% 306 (3·2) 27·4 27·4 

Previous macrosomia % 874 (16·4) 4·5 4·8 

     
a
These analyses exclude women who had a Caesarean section, therefore the N=7526. 
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Table S2: Maternal and infant characteristics for all pregnancies and by ethnic origin. Analyses are based on complete data for each characteristic (numbers 

vary by characteristic and are provided in the table) 

  

 

 

N 

 

All women 

 

 

Mean (SD), 

Median 

(IQR) or N 

(%) 

 

 

 

N 

White 

British 

 

Mean (SD), 

Median 

(IQR) or N 

(%) 

 

 

 

N 

 

South Asian 

 

 

Mean (SD), 

Median 

(IQR) or N 

(%) 

 

 

 

N 

Other 

 

 

Mean (SD), 

Median (IQR) 

or N (%) 

         

Primary outcomes         

Birthweight>90
th
 percentile

a
 9508 592 (6·2) 3887 361 (9·3) 4821 164 (3·4) 800 67 (8·4) 

Sum of skinfolds >90
th
 percentile

b
 6458 687 (10·6) 2510 270 (10·8) 3409 365 (10·7) 539 52 (9·7) 

Caesarean delivery 9509 1983 (20·9) 3888 870 (22·4) 4821 907 (18·8) 800 206 (25·8) 

Secondary outcomes         

Pre-eclampsia 9120 229 (2·5) 3724 97 (2·6) 4629 115 (2·5) 767 17 (2·2) 

Preterm delivery (<37 weeks) 9509 471 (5·0) 3888 204 (5·3) 4821 227 (4·7) 8000 40 (5·0) 

Shoulder dystocia
c
 7526 105 (1·4) 3018 42 (1·4) 3914 50 (1·3) 594 13 (2·2) 

Instrumental vaginal delivery
c
 7519 930 (12·4) 3015 417 (13·8) 3913 417 (10·7) 591 96 (16·2) 

Intensive neonatal care 9509 412 (4·3) 3888 166 (4·3) 4821 213 (4·4) 800 33 (4·1) 

         

Glucose levels          

Fasting 9509 4·4 (4·2, 4·7) 3888 4·3 (4·1, 4·6) 4821 4·5 (4·2, 4·8) 800 4·4 (4·1, 4·6) 

2 hour post-load 9509 5·4 (4·7, 6·1) 3888 5·3 (4·5, 6·0) 4821 5·4 (4·8, 6·2) 800 5·3 (4·6, 6·0) 

         

Maternal and infant 

characteristics 

        

Maternal age at delivery (years) 9509 27·3 (5·5) 3888 26·8 (6·1) 4821 27·7 (5·0) 800 27·4 (5·7) 

   Age≥35 years  1092 (11·5)  487 (12·5)  503 (10·4)  102 (12·8) 

Body mass index (BMI) (at booking) 9073 25·8 (5·6) 3708 26·7 (5·9) 4596 25·2 (5·3) 769 25·7 (5·5) 

   Obese (BMI≥30)  1808 (19·9)  899 (24·2)  768 (16·7)  141 (18·3) 

Maternal education 9383  3847  4755  781  

   <5 GCSEs  2024 (21·6)  788 (20·5)  1140 (24·0)  96 (12·3) 

   5+ GCSEs  2954 (31·5)  1336 (34·7)  1453 (30·6)  165 (21·1) 

   A-level  1389 (14·8)  652 (17·0)  639 (13·4)  98 (12·6) 

   Higher than A-level  2402 (25·6)  739 (19·2)  1352 (28·4)  311 (39·8) 
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   Other  614 (6·5)  332 (8·6)  171 (3·6)  111 (14·2) 

Smoking status 9494  3886  4809  799  

   Never  6518 (68·7)  1589 (40·9)  4428 (92·1)  501 (62·7) 

   Before pregnancy  1359 (14·3)  973 (25·0)  227 (4·7)  159 (19·9) 

   In pregnancy  1617 (17·0)  1324 (34·1)  154 (3·2)  139 (17·4) 

Any alcohol during pregnancy 9477 1950 (20·6) 3875 1715 (44·3) 4805 40 (0·8) 797 195 (24·5) 

Primiparity 9151 3813 (41·7) 3762 1821 (48·4) 4623 1566 (33·9) 766 426 (55·6) 

Family history of diabetes 9212 2313 (25·1) 3782 508 (13·4) 4660 1657 (35·6) 770 148 (19·2) 

Family history of hypertension 9203 2519 (27·4) 3774 909 (24·1) 4654 1412 (30·3) 775 198 (25·6) 

Previous GDM
d
 5338 56 (1·1) 1941 19 (1·0) 3057 35 (1·1) 340 2 (0·6) 

Previous macrosomia (≥4kg)
d
 4464 359 (8·0) 1662 212 (12·8) 2523 124 (4·9) 279 23 (8·2) 

Gestational age at OGTT (weeks) 9509 26·3 (1·9) 3888 26·2 (1·9) 4821 26·3 (1·9) 800 26·4 (1·7) 

Gestational age at delivery (weeks) 9509 39·7 (1·7) 3888 39·8 (1·8) 4821 39·6 (1·7) 800 39·7 (1·7) 

Male sex 9509 4884 (51·4) 3888 2006 (51·6) 4821 2464 (51·1) 800 414 (51·8) 

         

For maternal age, maternal BMI, gestational age at OGTT, gestational age at delivery and birthweight values are mean (SD), for maternal gestational fasting 
and postload glucose, values are median (IQR); for all other variables (which are categorical) values are numbers (%). 
a
90

th
 centile using the UK-WHO growth standard 

b
Internal standardisation by ethnicity and sex 

c
These analyses exclude women who had a Caesarean section, therefore the N=7526 

d
Percentages relate to multiparous women only (N=5345)  

OGTT: oral glucose tolerance test; SD: standard deviation; IQR: interquartile range 
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Table S3: Comparison of included and excluded women, number (%) or mean (SD) 

Variable Category/statistic N with 

observed 

data from 

included 

Included in 

study 

(Max N=9509) 

N with 

observed 

data from 

the 

potentially 

eligible 

Potentially 

eligible
a 

(Max 

N=12044) 

      

Ethnicity White British 9509 3888 (40·9%) 9929 4067 (41·0%) 

 South Asian  4821 (50·7%)  5015 (50·5%) 

 Other  800 (8·4%)  847 (8·5%) 

Maternal age Mean (SD) 9509 27.3 (5·5) 12044 27·2 (5.5) 

Maternal 

booking BMI 

Mean (SD) 9073 25.8 (5·6) 9469 25·8 (5.6) 

Birthweight Mean (SD) 9505 3253 (548) 12044 3238 (552) 

Sum of 

skinfolds 

Mean (SD) 6458 9.82 (2·02) 8238 9.82 (2·04) 

Caesarean 

section 

No 9509 7526 (79·1%) 12044 9458 (78·5%) 

 Yes  1983 (20·9%)  2586 (21·5%) 

      

a
Potentially eligible includes 13061 women (show in flow chart, Figure 1) minus 1017 women with 

GDM so that in both groups (included and potentially eligible) women who delivered a live singleton 
child in the Bradford Royal Infirmary and who did not have existing diabetes or reach the criteria 
applied in the hospital during study recruitment for gestational diabetes, are compared. 
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Table S4: Unadjusted associations of maternal fasting and post-load glucose with primary outcomes. 

N = 9509 (White British N = 3888, South Asian N = 4821) 

 All women White British South Asian 

 OR (95% CI) OR (95% CI) OR (95% CI) 

Outcomes by fasting glucose category
a 
and per 1 SD 

 

Birthweight>90
th

 

percentile 

      

1 (Reference) 1·00 - 1·00 - 1·00 - 

2 1·23 (0·95, 1·58) 1·31 (0·95, 1·79) 1·15 (0·66, 2·02) 

3 1·48 (1·16, 1·88) 1·84 (1·36, 2·48) 1·34 (0·81, 2·21) 

4 1·62 (1·19, 2·20) 2·22 (1·50, 3·29) 1·60 (0·88, 2·90) 

5 2·16 (1·59, 2·94) 2·47 (1·57, 3·86) 3·26 (1·91, 5·54) 

6 3·48 (2·36, 5·13) 3·92 (1·98, 7·75) 5·71 (3·15, 10·34) 

7 3·37 (1·83, 6·24) 3·77 (1·50, 9·50) 5·99 (2·49, 14·44) 

Per 1 SD  1·37 (1·27, 1·49) 1·44 (1·29, 1·60) 1·67 (1·45, 1·92) 

Sum of skinfolds 

>90
th

 percentile 

      

1 (Reference) 1·00 - 1·00 - 1·00 - 

2 1·16 (0·93, 1·46) 1·11 (0·79, 1·56) 1·34 (0·96, 1·88) 

3 1·57 (1·28, 1·93) 1·55 (1·12, 2·14) 1·72 (1·27, 2·32) 

4 1·97 (1·53, 2·53) 2·04 (1·34, 3·10) 2·04 (1·43, 2·90) 

5 2·55 (1·97, 3·30) 2·62 (1·63, 4·20) 2·67 (1·88, 3·80) 

6 4·20 (3·01, 5·87) 4·20 (2·10, 8·38) 4·15 (2·67, 6·45) 

7 3·82 (2·19, 6·67) 3·57 (1·34, 9·48) 4·41 (2·16, 8·98) 

Per 1 SD  1·47 (1·37, 1·57) 1·46 (1·29, 1·65) 1·47 (1·34, 1·62) 

Caesarean delivery       

1 (Reference) 1·00 - 1·00 - 1·00 - 

2 1·03 (0·90, 1·19) 1·12 (0·91, 1·37) 1·04 (0·83, 1·30) 

3 1·25 (1·09, 1·43) 1·34 (1·09, 1·64) 1·32 (1·08, 1·62) 

4 1·41 (1·18, 1·69) 1·60 (1·20, 2·13) 1·56 (1·21, 1·99) 

5 1·49 (1·22, 1·81) 1·77 (1·26, 2·47) 1·41 (1·07, 1·85) 

6 1·51 (1·14, 2·01) 2·54 (1·50, 4·29) 1·27 (0·86, 1·87) 

7 2·63 (1·68, 4·10) 1·88 (0·85, 4·19) 3·43 (1·95, 6·03) 

Per 1 SD  

 

1·18 (1·12, 1·24) 1·24 (1·15, 1·35) 1·18 (1·10, 1·26) 

Outcome by 2 hour post-load glucose category
a
 and per 1 SD 

       

Birthweight>90
th

 

percentile 

      

1 (Reference) 1·00 - 1·00 - 1·00 - 

2 0·99 (0·78, 1·27) 1·13 (0·84, 1·53) 1·09 (0·64, 1·86) 

3 1·22 (0·96, 1·56) 1·25 (0·92, 1·70) 1·40 (0·83, 2·34) 

4 1·54 (1·13, 2·11) 1·60 (1·07, 2·41) 2·06 (1·12, 3·78) 

5 1·95 (1·45, 2·64) 1·77 (1·18, 2·66) 2·98 (1·68, 5·28) 

6 2·12 (1·37, 3·29) 2·72 (1·54, 4·82) 2·30 (1·01, 5·26) 

7 1·50 (0·79, 2·85) 1·66 (0·69, 4·01) 2·54 (0·94, 6·89) 

Per 1 SD  1·26 (1·15, 1·38) 1·25 (1·12, 1·40) 1·46 (1·23, 1·72) 

Sum of skinfolds 

>90
th

 percentile 

      

1 (Reference) 1·00 - 1·00 - 1·00 - 

2 1·09 (0·87, 1·38) 1·31 (0·94, 1·83) 1·01 (0·72, 1·41) 

3 1·49 (1·19, 1·86) 1·27 (0·89, 1·82) 1·68 (1·23, 2·29) 

4 2·16 (1·66, 2·81) 2·03 (1·31, 3·16) 2·30 (1·60, 3·31) 

5 2·32 (1·77, 3·03) 2·21 (1·41, 3·46) 2·56 (1·78, 3·68) 

6 2·79 (1·91, 4·08) 3·21 (1·74, 5·89) 2·50 (1·48, 4·23) 

7 3·06 (1·88, 4·98) 1·99 (0·76, 5·21) 3·83 (2·13, 6·88) 
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Per 1 SD  1·40 (1·29, 1·51) 1·34 (1·18, 1·51) 1·47 (1·32, 1·63) 

Caesarean delivery       

1 (Reference) 1·00 - 1·00 - 1·00 - 

2 1·02 (0·89, 1·17) 0·99 (0·80, 1·22) 1·14 (0·92, 1·41) 

3 1·23 (1·07, 1·42) 1·32 (1·07, 1·63) 1·15 (0·92, 1·43) 

4 1·35 (1·12, 1·64) 1·23 (0·91, 1·66) 1·45 (1·10, 1·92) 

5 1·29 (1·06, 1·57) 1·53 (1·14, 2·06) 1·17 (0·87, 1·57) 

6 1·79 (1·34, 2·39) 2·00 (1·26, 3·15) 1·66 (1·11, 2·49) 

7 1·48 (1·00, 2·20) 1·26 (0·65, 2·45) 1·60 (0·94, 2·73) 

Per 1 SD  1·14 (1·09, 1·20) 1·15 (1·07, 1·25) 1·12 (1·04, 1·21) 

       
a
Glucose categories are defined as follows: fasting plasma glucose level – category 1, <4·3 mmol/L; 

category 2, 4·3 – 4·4 mmol/L; category 3, 4·5 – 4·7 mmol/L; category 4, 4·8 – 4·9 mmol/L; category 5, 
5·0 – 5·2 mmol/L; category 6, 5·3 – 5·6 mmol/L; category 7, 5·7 – 6·0 mmol/L. Post-load plasma 
glucose level – category 1, <4·7 mmol/L; category 2, 4·7 – 5·4 mmol/L; category 3, 5·5 – 6·2 mmol/L; 
category 4, 6·3 – 6·6 mmol/L; category 5, 6·7 – 7·2 mmol/L; category 6, 7·3 – 7·5 mmol/L; category 7, 
7·6 – 7·7 mmol/L. 
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Table S5: Unadjusted associations of maternal fasting and post-load glucose with secondary 

outcomes. N = 9509 (White British N = 3888, South Asian N = 4821) 

 All women White British South Asian 

 OR (95% CI) OR (95% CI) OR (95% CI) 

Outcome by fasting glucose category
a
 and per 1 SD 

 

Pre-eclampsia 

      

1 (Reference) 1·00 - 1·00 - 1·00 - 

2 1·45 (0·98, 2·14) 1·39 (0·79, 2·44) 1·46 (0·83, 2·56) 

3 1·33 (0·90, 1·95) 1·22 (0·67, 2·20) 1·24 (0·72, 2·15) 

4 2·00 (1·28, 3·15) 2·66 (1·37, 5·15) 1·54 (0·81, 2·92) 

5 2·29 (1·41, 3·71) 3·52 (1·69, 7·36) 1·35 (0·65, 2·79) 

6 2·69 (1·42, 5·09) 1·86 (0·43, 8·03) 2·14 (0·91, 5·03) 

7 3·23 (1·27, 8·23) 2·03 (0·27, 15·46) 3·71 (1·26, 10·97) 

Per 1 SD  1·31 (1·15, 1·48) 1·38 (1·13, 1·69) 1·19 (1·00, 1·43) 

Preterm delivery       

1 (Reference) 1·00 - 1·00 - 1·00 - 

2 0·84 (0·65, 1·08) 0·74 (0·50, 1·09) 0·96 (0·66, 1·41) 

3 0·94 (0·74, 1·20) 0·91 (0·63, 1·32) 0·97 (0·68, 1·40) 

4 0·78 (0·55, 1·12) 0·96 (0·56, 1·64) 0·70 (0·42, 1·18) 

5 1·01 (0·70, 1·45) 1·06 (0·57, 1·97) 1·02 (0·63, 1·67) 

6 0·74 (0·40, 1·38) 0·85 (0·26, 2·78) 0·62 (0·27, 1·46) 

7 1·65 (0·79, 3·48) 0·59 (0·08, 4·37) 2·10 (0·87, 5·08) 

Per 1 SD  0·93 (0·84, 1·03) 0·91 (0·77, 1·08) 0·93 (0·80, 1·08) 

Shoulder dystocia
b
       

1 (Reference) 1·00 - 1·00 - 1·00 - 

2 0·89 (0·51, 1·56) 0·48 (0·17, 1·30) 1·15 (0·50, 2·61) 

3 0·87 (0·50, 1·53) 1·06 (0·48, 2·33) 0·90 (0·39, 2·08) 

4 1·80 (0·98, 3·30) 1·59 (0·58, 4·37) 1·43 (0·56, 3·66) 

5 1·33 (0·63, 2·81) 1·52 (0·44, 5·26) 1·50 (0·56, 4·02) 

6 2·32 (0·96, 5·63) 3·86 (0·86, 17·34) 1·16 (0·26, 5·25) 

7 2·70 (0·63, 11·57) - - 5·05 (1·09, 23·46) 

Per 1 SD  1·26 (1·04, 1·52) 1·26 (0·90, 1·74) 1·21 (0·91, 1·59) 

Instrumental vaginal 

delivery
b
 

      

1 (Reference) 1·00 - 1·00 - 1·00 - 

2 1·09 (0·90, 1·31) 1·03 (0·79, 1·34) 0·99 (0·74, 1·33) 

3 1·03 (0·85, 1·24) 0·97 (0·73, 1·28) 1·06 (0·80, 1·40) 

4 1·01 (0·78, 1·30) 0·95 (0·62, 1·45) 1·05 (0·73, 1·51) 

5 1·18 (0·90, 1·56) 1·47 (0·93, 2·32) 1·22 (0·84, 1·77) 

6 0·98 (0·63, 1·52) 0·96 (0·37, 2·50) 1·09 (0·63, 1·86) 

7 1·33 (0·64, 2·73) 1·59 (0·52, 4·80) 1·37 (0·52, 3·59) 

Per 1 SD  1·02 (0·95, 1·09) 1·05 (0·94, 1·18) 1·04 (0·93, 1·15) 

Admission to  

neonatal unit 

      

1 (Reference) 1·00 - 1·00 - 1·00 - 

2 0·88 (0·67, 1·17) 0·85 (0·57, 1·28) 0·91 (0·60, 1·39) 

3 0·94 (0·72, 1·22) 0·75 (0·49, 1·16) 1·09 (0·74, 1·59) 

4 1·15 (0·81, 1·61) 1·12 (0·64, 1·96) 1·20 (0·75, 1·91) 

5 1·14 (0·78, 1·66) 0·64 (0·27, 1·49) 1·45 (0·90, 2·34) 

6 1·26 (0·73, 2·18) 2·66 (1·16, 6·07) 0·88 (0·39, 1·96) 

7 0·97 (0·35, 2·69) - - 1·19 (0·36, 3·94) 

Per 1 SD  

 

 

 

 

1·00 (0·90, 1·11) 0·94 (0·78, 1·14) 1·03 (0·89, 1·18) 
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Outcome by 2 hour post-load glucose category
a
 and per 1 SD 

       

Pre-eclampsia       

1 (Reference) 1·00 - 1·00 - 1·00 - 

2 1·16 (0·78, 1·74) 1·79 (0·95, 3·39) 0·80 (0·47, 1·37) 

3 1·58 (1·07, 2·33) 2·28 (1·22, 4·29) 0·97 (0·57, 1·64) 

4 1·65 (1·00, 2·71) 2·85 (1·32, 6·13) 0·99 (0·49, 1·99) 

5 1·86 (1·13, 3·05) 3·03 (1·40, 6·53) 0·95 (0·46, 1·99) 

6 1·51 (0·67, 3·40) 2·37 (0·67, 8·32) 1·05 (0·36, 3·07) 

7 2·78 (1·22, 6·31) 1·65 (0·21, 12·77) 2·30 (0·86, 6·15) 

Per 1 SD  1·26 (1·11, 1·43) 1·36 (1·14, 1·64) 1·10 (0·91, 1·34) 

Preterm delivery       

1 (Reference) 1·00 - 1·00 - 1·00 - 

2 0·99 (0·77, 1·28) 1·00 (0·69, 1·44) 1·06 (0·72, 1·56) 

3 0·95 (0·72, 1·24) 0·93 (0·62, 1·38) 0·97 (0·65, 1·45) 

4 1·14 (0·80, 1·62) 1·14 (0·67, 1·93) 1·26 (0·76, 2·09) 

5 0·99 (0·68, 1·44) 0·81 (0·44, 1·50) 1·08 (0·63, 1·84) 

6 1·43 (0·86, 2·40) 1·02 (0·40, 2·60) 1·81 (0·93, 3·51) 

7 0·83 (0·36, 1·93) 1·99 (0·76, 5·19) 0·25 (0·03, 1·82) 

Per 1 SD  1·04 (0·94, 1·14) 1·02 (0·89, 1·17) 1·05 (0·91,1·20) 

Shoulder 

dystocia
b
 

      

1 (Reference) 1·00 - 1·00 - 1·00 - 

2 1·00 (0·55, 1·83) 1·14 (0·50, 2·60) 1·19 (0·39, 3·65) 

3 1·68 (0·96, 2·95) 1·20 (0·51, 2·85) 3·19 (1·19, 8·59) 

4 1·86 (0·90, 3·82) 1·71 (0·59, 4·97) 2·49 (0·72, 8·66) 

5 1·74 (0·83, 3·65) 0·76 (0·17, 3·46) 3·94 (1·28, 12·13) 

6 1·58 (0·47, 5·37) 1·33 (0·17, 10·51) 3·01 (0·58, 15·68) 

7 3·67 (1·23, 10·93) 2·20 (0·28, 17·49) 8·09 (1·89, 34·62) 

Per 1 SD  1·36 (1·12, 1·66) 1·16 (0·86, 1·55) 1·72 (1·27, 2·31) 

Instrumental 

vaginal delivery
b
 

      

1 (Reference) 1·00 - 1·00 - 1·00 - 

2 0·86 (0·71, 1·04) 0·95 (0·72, 1·25) 0·84 (0·63, 1·12) 

3 0·98 (0·81, 1·19) 1·06 (0·80, 1·42) 0·96 (0·72, 1·29) 

4 1·15 (0·89, 1·50) 1·18 (0·80, 1·76) 1·25 (0·86, 1·83) 

5 1·05 (0·81, 1·38) 1·26 (0·84, 1·90) 0·99 (0·66, 1·47) 

6 1·35 (0·90, 2·05) 2·09 (1·13, 3·85) 1·23 (0·68, 2·20) 

7 1·12 (0·64, 1·97) 0·77 (0·27, 2·20) 1·46 (0·72, 2·96) 

Per 1 SD  1·07 (0·99, 1·14) 1·11 (1·00, 1·23) 1·06 (0·95, 1·18) 

Admission to  

neonatal unit 

      

1 (Reference) 1·00 - 1·00 - 1·00 - 

2 0·89 (0·68, 1·16) 1·12 (0·75, 1·66) 0·70 (0·47, 1·04) 

3 0·85 (0·64, 1·13) 0·81 (0·52, 1·27) 0·79 (0·53, 1·16) 

4 0·94 (0·64, 1·38) 0·85 (0·45, 1·62) 0·87 (0·52, 1·46) 

5 0·84 (0·56, 1·25) 0·83 (0·42, 1·61) 0·85 (0·50, 1·44) 

6 0·55 (0·25, 1·20) 0·97 (0·34, 2·76) 0·35 (0·11, 1·14) 

7 1·48 (0·76, 2·90) 1·38 (0·42, 4·60) 1·31 (0·54, 3·13) 

Per 1 SD  0·98 (0·88, 1·08) 0·97 (0·83, 1·12) 0·98 (0·85, 1·13) 

       
a
Glucose categories are defined as follows: fasting plasma glucose level – category 1, <4·3 mmol/L; 

category 2, 4·3 – 4·4 mmol/L; category 3, 4·5 – 4·7 mmol/L; category 4, 4·8 – 4·9 mmol/L; category 5, 
5·0 – 5·2 mmol/L; category 6, 5·3 – 5·6 mmol/L; category 7, 5·7 – 6·0 mmol/L. Post-load plasma 
glucose level – category 1, <4·7 mmol/L; category 2, 4·7 – 5·4 mmol/L; category 3, 5·5 – 6·2 mmol/L; 
category 4, 6·3 – 6·6 mmol/L; category 5, 6·7 – 7·2 mmol/L; category 6, 7·3 – 7·5 mmol/L; category 7, 
7·6 – 7·7 mmol/L. 
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b
These analyses exclude women who had a Caesarean section, therefore the N=7526. 
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Table S6: Confounder adjusted associations of maternal fasting and post-load glucose with 
secondary outcomes. N=9509 (White British N=3888, South Asian N=4821) 

 All women White British South Asian  

 OR (95% CI) OR (95% CI) OR  (95% CI) P-

interaction
b
 

Outcome by fasting glucose category
a
 and per 1 SD  

 

Pre-eclampsia 

       

1 (Reference) 1·00 - 1·00 - 1·00 - 0·62 

2 1·37 (0·92, 2·04) 1·28 (0·72, 2·27) 1·38 (0·78, 2·46)  

3 1·17 (0·78, 1·75) 1·08 (0·58, 1·99) 1·07 (0·60, 1·91)  

4 1·57 (0·97, 2·53) 1·88 (0·94, 3·75) 1·28 (0·65, 2·50)  

5 1·88 (1·11, 3·19) 2·65 (1·18, 5·93) 1·16 (0·53, 2·52)  

6 1·99 (1·02, 3·87) 1·16 (0·31, 4·39) 1·55 (0·63, 3·82)  

7 2·60 (0·97, 6·97) 1·65 (0·19, 14·58) 2·76 (0·86, 8·91)  

Per 1 SD 1·20 (1·04, 1·38) 1·24 (0·98, 1·55) 1·10 (0·90, 1·33)  

Preterm delivery        

1 (Reference) 1·00 - 1·00 - 1·00 - 0·72 

2 0·86 (0·66, 1·12) 0·76 (0·52, 1·12) 0·97 (0·66, 1·42)  

3 1·02 (0·79, 1·31) 1·04 (0·71, 1·51) 1·02 (0·71, 1·47)  

4 0·86 (0·60, 1·25) 1·15 (0·67, 1·99) 0·74 (0·44, 1·24)  

5 1·15 (0·79, 1·67) 1·30 (0·69, 2·45) 1·09 (0·66, 1·81)  

6 0·83 (0·43, 1·58) 1·05 (0·31, 3·51) 0·68 (0·28, 1·66)  

7 2·12 (0·98, 4·57) 0·82 (0·10, 6·33) 2·30 (0·91, 5·82)  

Per 1 SD  0·96 (0·86, 1·08) 0·98 (0·82, 1·17) 0·95 (0·81, 1·10)  

Shoulder 

dystocia
c
 

       

1 (Reference) 1·00 - 1·00 - 1·00 - 0·52 

2 0·88 (0·50, 1·54) 0·43 (0·15, 1·17) 1·18 (0·52, 2·72)  

3 0·87 (0·49, 1·53) 0·90 (0·41, 1·96) 0·92 (0·39, 2·21)  

4 1·69 (0·90, 3·16) 1·26 (0·47, 3·35) 1·40 (0·53, 3·65)  

5 1·19 (0·55, 2·58) 1·13 (0·33, 3·87) 1·38 (0·49, 3·86)  

6 2·01 (0·79, 5·12) 2·85 (0·69, 11·72) 0·98 (0·21, 4·64)  

7 2·56 (0·59, 11·10) - - 4·49 (0·92, 21·87)  

Per 1 SD  1·22 (1·00, 1·49) 1·13 (0·82, 1·56) 1·17 (0·88, 1·55)  

Instrumental 

vaginal delivery
c
 

       

1 (Reference) 1·00 - 1·00 - 1·00 - 0·87 

2 1·16 (0·96, 1·42) 1·08 (0·81, 1·43) 1·06 (0·77, 1·45)  

3 1·15 (0·94, 1·40) 1·01 (0·75, 1·36) 1·18 (0·87, 1·60)  

4 1·18 (0·89, 1·57) 0·93 (0·59, 1·47) 1·30 (0·87, 1·93)  

5 1·53 (1·12, 2·08) 1·61 (0·97, 2·68) 1·54 (1·02, 2·33)  

6 1·27 (0·78, 2·06) 0·94 (0·33, 2·69) 1·43 (0·78, 2·62)  

7 2·21 (0·92, 5·29) 2·11 (0·51, 8·77) 2·44 (0·78, 7·68)  

Per 1 SD 1·11 (1·02, 1·20) 1·07 (0·94, 1·22) 1·13 (1·00, 1·27)  

Intensive 

neonatal care 

       

1 (Reference) 1·00 - 1·00 - 1·00 - 0·13 

2 0·90 (0·68, 1·19) 0·87 (0·58, 1·30) 0·93 (0·61, 1·43)  

3 0·96 (0·73, 1·25) 0·78 (0·50, 1·20) 1·15 (0·79, 1·68)  

4 1·17 (0·82, 1·66) 1·17 (0·67, 2·03) 1·29 (0·80, 2·08)  

5 1·16 (0·79, 1·70) 0·64 (0·27, 1·50) 1·58 (0·97, 2·56)  

6 1·23 (0·70, 2·17) 2·47 (1·06, 5·75) 0·96 (0·42, 2·21)  

7 1·04 (0·37, 2·91) - - 1·33 (0·40, 4·45)  

Per 1 SD 

 

1·00 (0·89, 1·12) 0·93 (0·77, 1·13) 1.05 (0·91, 1·22)  
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 All women White British South Asian  

 OR (95% CI) OR (95% CI) OR  (95% CI) P-

interaction
b
 

Outcome by 2 hour post-load glucose category
a
 and per 1 SD  

        

Pre-eclampsia        

1 (Reference) 1·00 - 1·00 - 1·00 - 0.33 

2 0·99 (0·65, 1·49) 1·56 (0·82, 2·98) 0·64 (0·37, 1·12)  

3 1·27 (0·84 1·90) 1·77 (0·92, 3·37) 0·78 (0·45, 1·36)  

4 1·21 (0·72, 2·06) 2·29 (1·03, 5·08) 0·66 (0·32, 1·36)  

5 1·34 (0·80, 2·25) 2·02 (0·92, 4·43) 0·66 (0·31, 1·43)  

6 1·03 (0·44, 2·41) 1·43 (0·38, 5·32) 0·70 (0·23, 2·12)  

7 2·13 (0·91, 4·97) 1·09 (0·14, 8·74) 1·77 (0·65, 4·83)  

Per 1 SD  1·13 (0·99, 1·30) 1·19 (0·99, 1·45) 0·98 (0·80, 1·21)  

Preterm delivery        

1 (Reference) 1·00 - 1·00 - 1·00 - 0.61 

2 1·02 (0·78, 1·32) 1·07 (0·73, 1·56) 1·02 (0·69, 1·51)  

3 1·00 (0·76, 1·31) 1·02 (0·68, 1·54) 0·96 (0·64, 1·44)  

4 1·21 (0·84, 1·73) 1·25 (0·73, 2·14) 1·26 (0·75, 2·11)  

5 1·09 (0·75, 1·58) 0·96 (0·52, 1·78) 1·14 (0·67, 1·94)  

6 1·58 (0·93, 2·68) 1·25 (0·48, 3·25) 1·87 (0·95, 3·68)  

7 0·90 (0·39, 2·09) 2·13 (0·81, 5·60) 0·28 (0·04, 2·09)  

Per 1 SD  1·07 (0·97, 1·18) 1·08 (0·93, 1·24) 1·07 (0·93, 1·24)  

Shoulder 

dystocia
c
 

       

1 (Reference) 1·00 - 1·00 - 1·00 - 0.33 

2 0·98 (0·53, 1·79) 1·13 (0·49, 2·57) 1·10 (0·36, 3·39)  

3 1·61 (0·90, 2·88) 1·07 (0·44, 2·61) 3·02 (1·09, 8·35)  

4 1·74 (0·82, 3·69) 1·39 (0·45, 4·27) 2·36 (0·64, 8·65)  

5 1·57 (0·74, 3·35) 0·53 (0·12, 2·34) 3·80 (1·21, 11·97)  

6 1·37 (0·39, 4·83) 0·82 (0·09, 7·55) 2·73 (0·53, 14·03)  

7 3·47 (1·15, 10·50) 1·81 (0·26, 12·67) 9·05 (2·00, 40·91)  

Per 1 SD  1·33 (1·08, 1·64) 1·05 (0·79, 1·40) 1·75 (1·27, 2·41)  

Instrumental 

vaginal delivery
c
 

       

1 (Reference) 1·00 - 1·00 - 1·00 - 0.53 

2 0·81 (0·67, 1·00) 0·90 (0·67, 1·21) 0·75 (0·55, 1·03)  

3 0·96 (0·78, 1·18) 0·98 (0·72, 1·33) 0·94 (0·69, 1·30)  

4 1·15 (0·86, 1·53) 1·09 (0·71, 1·68) 1·35 (0·88, 2·06)  

5 1·01 (0·74, 1·36) 1·14 (0·71, 1·84) 0·97 (0·62, 1·50)  

6 1·46 (0·94, 2·25) 1·66 (0·86, 3·18) 1·49 (0·81, 2·73)  

7 1·00 (0·54, 1·85) 0·49 (0·16, 1·50) 1·54 (0·71, 3·34)  

Per 1 SD  1·07 (0·99, 1·15) 1·05 (0·94, 1·18) 1·10 (0·98, 1·24)  

Intensive 

neonatal care 

       

1 (Reference) 1·00 - 1·00 - 1·00 - 0.43 

2 0·88 (0·67, 1·15) 1·16 (0·78, 1·72) 0·68 (0·46, 1·01)  

3 0·84 (0·63, 1·10) 0·83 (0·53, 1·30) 0·78 (0·53, 1·15)  

4 0·90 (0·62, 1·33) 0·83 (0·44, 1·59) 0·87 (0·51, 1·46)  

5 0·83 (0·55, 1·24) 0·85 (0·44, 1·66) 0·87 (0·51, 1·49)  

6 0·52 (0·24, 1·15) 1·03 (0·36, 2·93) 0·35 (0·11, 1·17)  

7 1·44 (0·73, 2·86) 1·27 (0·37, 4·40) 1·42 (0·58, 3·48)  

Per 1 SD  0·97 (0·88, 1·08) 0·97 (0·84, 1·13) 0·99 (0·86, 1·15)  

        

Models adjusted for gestational age at OGTT, presence or absence of family history of diabetes, 
family history of hypertension, previous GDM, previous macrosomia, smoking status, alcohol during 
pregnancy, mother’s age and mother’s BMI, mother’s education, baby sex and parity. Models for all 
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women additionally adjusted for ethnicity. Models for South Asian women not adjusted for alcohol 
during pregnancy because the vast majority reported never drinking alcohol. Preterm delivery 
additionally adjusted for squared maternal BMI because of evidence of a quadratic relationship of this 
with preterm delivery. Shoulder dystocia models not adjusted for previous GDM due to small 
numbers. 
a
Glucose categories are defined as follows: fasting plasma glucose level – category 1, <4·3 mmol/L; 

category 2, 4·3 – 4·4 mmol/L; category 3, 4·5 – 4·7 mmol/L; category 4, 4·8 – 4·9 mmol/L; category 5, 
5·0 – 5·2 mmol/L; category 6, 5·3 – 5·6 mmol/L; category 7, 5·7 – 6·0 mmol/L. Post-load plasma 
glucose level – category 1, <4·7 mmol/L; category 2, 4·7 – 5·4 mmol/L; category 3, 5·5 – 6·2 mmol/L; 
category 4, 6·3 – 6·6 mmol/L; category 5, 6·7 – 7·2 mmol/L; category 6, 7·3 – 7·5 mmol/L; category 7, 
7·6 – 7·7 mmol/L. 
b
Testing the null hypothesis that the associations of glucose categories with outcome do not differ 

between White British and South Asian women 
c
These analyses exclude women who had a Caesarean section, therefore the N=7526. 
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Tables S7: Confounder adjusted associations of fasting and post-load glucose (as continuous 

variables) with primary and secondary outcomes, including a squared term of the standardised 

glucose values to examine evidence of a quadratic effect indicative of a curvilinear association (N = 

9509) 

 Fasting 2 hour Post-load 

 OR (95% CI) for 1 

SD increase  

OR (95% CI) for 

glucose squared 

OR (95% CI) for 1 

SD increase  

OR (95% CI) for 

glucose squared 

Primary outcomes     

Birthweight>90
th
 

percentile 

1·22 (1·08, 1·38) 1·04 (0·96, 1·13) 1·10 (0·98, 1·23) 1·04 (0·96, 1·13) 

Sum of skinfolds >90
th
 

percentile 

1·35 (1·18, 1·54) 1·04 (0·95, 1·14) 1·25 (1·11, 1·41) 1·04 (0·95, 1·15) 

Caesarean delivery 1·06 (0·97, 1·16) 1·00 (0·95, 1·06) 1·02 (0·94, 1·10) 1·00 (0·95, 1·07) 

Secondary outcomes     

Pre-eclampsia 1·24 (0·98, 1·57) 0·88 (0·75, 1·04) 1·26 (0·99, 1·60) 0·86 (0·72, 1·02) 

Preterm delivery 0·98 (0·82, 1·17) 0·99 (0·90, 1·09) 1·08 (0·93, 1·24) 1·00 (0·90, 1·11) 

Shoulder dystocia
a
 1·14 (0·82, 1·59) 0·92 (0·73, 1·17) 1·05 (0·76, 1·44) 0·93 (0·73, 1·18) 

Instrumental delivery
a
 1·07 (0·94, 1·22) 0·99 (0·91, 1·07) 1·05 (0·94, 1·18) 0·99 (0·91, 1·08) 

Intensive neonatal care 

 

0·94 (0·77, 1·13) 0·99 (0·87, 1·12) 0·97 (0·83, 1·13) 0·98 (0·86, 1·12) 

Models adjusted for gestational age at OGTT, presence or absence of family history of diabetes, 
family history of hypertension, previous GDM, previous macrosomia, smoking status, alcohol during 
pregnancy, mother’s age and mother’s BMI, mothers education, ethnicity, baby sex, parity. Birth 
weight>90

th
 percentile, sum of skinfolds >90

th
 percentile and preterm delivery additionally adjusted for 

squared BMI. Shoulder dystocia models not adjusted for previous GDM due to small numbers 
a
These analyses exclude women who had a Caesarean section, therefore the N=7526. 
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Table S8: Complete case unadjusted and confounder adjusted associations of maternal fasting and post-load glucose with primary outcomes  

 

 

All women White British South Asian 

 Unadjusted  Adjusted  Unadjusted  Adjusted  Unadjusted  Adjusted  

 OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) 

Outcome by fasting glucose category
a
 and per 1 SD 

             

Birthweight 

>90
th

 

percentile 

 (N=9508)  (N=7620)  (N=3887)  (N=3215)  (N=4821)  (N=3720) 

1 (Reference) 1·00 - 1·00 - 1·00 - 1·00 - 1·00 - 1·00 - 

2 1·23 (0·95, 1·58) 1·29 (0·96, 1·72) 1·31 (0·95, 1.79) 1·35 (0·95, 1.91) 1·15 (0·66, 2.02) 0·93 (0·48, 1·83) 

3 1·48 (1·16, 1·88) 1·34 (1·01, 1·79) 1·84 (1·36, 2.48) 1·37 (0·97, 1.95) 1·34 (0·81, 2.21) 1·05 (0·57, 1·95) 

4 1·62 (1·19, 2·20) 1·33 (0·90, 1·95) 2·22 (1·50, 3.29) 1·33 (0·82, 2.18) 1·60 (0·88, 2.90) 0·93 (0·44, 1·99) 

5 2·16 (1·59, 2·94) 1·99 (1·36, 2·92) 2·47 (1·57, 3.86) 1·56 (0·.88, 2.75) 3·26 (1·91, 5.54) 2·24 (1·18, 4·24) 

6 3·48 (2·36, 5·13) 3·24 (1·99, 5·26) 3·92 (1·98, 7.75) 2·34 (1·08, 5.05) 5·71 (3·15, 10.34) 3·34 (1·57, 7·08) 

7 3·37 (1·83, 6·24) 2·11 (0·98, 4·54) 3·77 (1·50, 9.50) 1·98 (0·73, 5.38) 5·99 (2·49, 14.44) 2·30 (0·70, 7·58) 

Per 1 SD  1·37 (1·27, 1·49) 1·27 (1·15, 1·41) 1·44 (1·29, 1.60) 1·17 (1·02, 1.34) 1·67 (1·45, 1.92) 1·41 (1·18, 1·68) 

Sum of 

skinfolds >90
th

 

percentile 

 (N=6458)  (N=5294)  (N=2510)  (N=2101)  (N=3409)  (N=2724) 

1 (Reference) 1·00 - 1·00 - 1·00 - 1·00 - 1·00 - 1·00 - 

2 1·05 (0·83, 1·32) 0·95 (0·73, 1·24) 1·03 (0·71, 1·48) 0·96 (0·64, 1·44) 1·21 (0·86, 1·69) 1·06 (0·72, 1·56) 

3 1·59 (1·29, 1·96) 1·54 (1·21, 1·97) 1·53 (1·09, 2·15) 1·50 (1·01, 2·22) 1·70 (1·26, 2·30) 1·60 (1·14, 2·26) 

4 1·76 (1·34, 2·32) 1·47 (1·07, 2·02) 1·90 (1·20, 3·00) 1·84 (1·09, 3·09) 1·79 (1·24, 2·59) 1·32 (0·85, 2·04) 

5 2·61 (1·99, 3·42) 2·05 (1·49, 2·82) 2·40 (1·45, 3·98) 2·23 (1·24, 4·01) 2·88 (2·01, 4·12) 1·98 (1·30, 3·03) 

6 4·29 (3·01, 6·12) 3·53 (2·36, 5·28) 4·38 (2·16, 8·89) 3·65 (1·50, 8·91) 4·09 (2·59, 6·48) 3·27 (1·94, 5·48) 

7 3·70 (2·03, 6·75) 2·92 (1·45, 5·85) 3·91 (1·37, 11·14) 3·06 (0·91, 10·27) 3·56 (1·64, 7·72) 2·82 (1·07, 7·40) 

Per 1 SD  1·46 (1·36, 1·58) 1·37 (1·26, 1·49) 1·44 (1·27, 1·64) 1·39 (1·19, 1·62) 1·47 (1·33, 1·62) 1·35 (1·20, 1·51) 

Caesarean 

delivery 

 (N=9509)  (N=7621)  (N=3888)  (N=3216)  (N=4821)  (N=3755) 

1 (Reference) 1·00 - 1·00 - 1·00 - 1·00 - 1·00 - 1·00 - 

2 1·03 (0·90, 1·19) 0·95 (0·81, 1·12) 1·12 (0·91, 1·37) 1·03 (0·82, 1·30) 1·04 (0·83, 1·30) 0·90 (0·70, 1·16) 

3 1·25 (1·09, 1·43) 1·10 (0·94, 1·29) 1·34 (1·09, 1·64) 1·11 (0·88, 1·40) 1·32 (1·08, 1·62) 1·10 (0·87, 1·39) 

4 1·41 (1·18, 1·69) 1·14 (0·93, 1·41) 1·60 (1·20, 2·13) 1·07 (0·76, 1·50) 1·56 (1·21, 1·99) 1·27 (0·95, 1·69) 

5 1·49 (1·22, 1·81) 1·19 (0·94, 1·50) 1·77 (1·26, 2·47) 1·18 (0·79, 1·76) 1·41 (1·07, 1·85) 1·11 (0·81, 1·53) 
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6 1·51 (1·14, 2·01) 0·97 (0·68, 1·40) 2·54 (1·50, 4·29) 1·11 (0·58, 2·13) 1·27 (0·86, 1·87) 0·90 (0·55, 1·46) 

7 2·63 (1·68, 4·10) 2·53 (1·54, 4·14) 1·88 (0·85, 4·19) 1·52 (0·65, 3·55) 3·43 (1·95, 6·03) 3·44 (1·80, 6·58) 

Per 1 SD  

 

1·18 (1·12, 1·24) 1·08 (1·01, 1·15) 1·24 (1·15, 1·35) 1·06 (0·96, 1·17) 1·18 (1·10, 1·26) 1·09 (1·00, 1·19) 

Outcome by 2 hour post-load glucose category
a
 and per 1 SD    

             

Birthweight 

>90th 

percentile 

 (N=9508)  (N=7620)  (N=3887)  (N=3215)  (N=4821)  (N=3720) 

1 (Reference) 1·00 - 1·00 - 1·00 - 1·00 - 1·00 - 1·00 - 

2 0·99 (0·78, 1·27) 0·85 (0·64, 1·14) 1·13 (0·84, 1·53) 0·79 (0·55, 1·12) 1·09 (0·64, 1·86) 1·07 (0·55, 2·08) 

3 1·22 (0·96, 1·56) 0·99 (0·74, 1·33) 1·25 (0·92, 1·70) 0·83 (0·58, 1·19) 1·40 (0·83, 2·34) 1·27 (0·68, 2·40) 

4 1·54 (1·13, 2·11) 1·19 (0·82, 1·74) 1·61 (1·07, 2·42) 0·98 (0·60, 1·58) 2·06 (1·12, 3·78) 1·74 (0·81, 3·70) 

5 1·95 (1·45, 2·64) 1·45 (1·01, 2·09) 1·77 (1·18, 2·66) 1·07 (0·67, 1·71) 2·98 (1·68, 5·28) 2·15 (1·02, 4·54) 

6 2·12 (1·37, 3·29) 1·82 (1·08, 3·07) 2·72 (1·54, 4·82) 1·78 (0·91, 3·47) 2·30 (1·01, 5·26) 2·60 (1·02, 6·62) 

7 1·50 (0·79, 2·85) 1·31 (0·60, 2·85) 1·66 (0·69, 4·01) 0·85 (0·27, 2·68) 2·54 (0·94, 6·89) 2·59 (0·82, 8·19) 

Per 1 SD  1·26 (1·15, 1·38) 1·15 (1·03, 1·29) 1·25 (1·12, 1·40) 1·06 (0·93, 1·22) 1·46 (1·23, 1·72) 1·35 (1·08, 1·68) 

Sum of 

skinfolds 

>90th 

percentile 

 (N=6458)  (N=5294)  (N=2510)  (N=2101)  (N=3409)  (N=2724) 

1 (Reference) 1·00 - 1·00 - 1·00 - 1·00 - 1·00 - 1·00 - 

2 1·02 (0·81, 1·29) 1·05 (0·80, 1·37) 1·31 (0·91, 1·89) 1·32 (0·88, 1·98) 0·91 (0·65, 1·29) 0·94 (0·63, 1·40) 

3 1·44 (1·15, 1·81) 1·35 (1·04, 1·76) 1·16 (0·79, 1·70) 0·98 (0·63, 1·52) 1·65 (1·20, 2·28) 1·63 (1·12, 2·36) 

4 2·26 (1·72, 2·.97) 1·97 (1·44, 2·70) 2·09 (1·32, 3·29) 1·96 (1·17, 3·26) 2·50 (1·71, 3·64) 2·15 (1·38, 3·34) 

5 2·21 (1·67, 2·92) 1·89 (1·37, 2·61) 2·36 (1·49, 3·74) 2·13 (1·27, 3·58) 2·41 (1·65, 3·53) 2·08 (1·32, 3·29) 

6 2·91 (1·98, 4·29) 2·34 (1·48, 3·69) 3·54 (1·84, 6·82) 3·42 (1·59, 7·36) 2·68 (1·59, 4·50) 2·01 (1·08, 3·75) 

7 3·04 (1·87, 4·94) 2·62 (1·51, 4·55) 1·96 (0·73, 5·26) 2·01 (0·68, 5·90) 3·81 (2·09, 6·94) 3·24 (1·62, 6·47) 

Per 1 SD  1·41 (1·31, 1·53) 1·31 (1·20, 1·44) 1·36 (1·20, 1·55) 1·31 (1·13, 1·52) 1·49 (1·34, 1·66) 1·36 (1·20, 1·55) 

Caesarean 

delivery 

 (N=9509)  (N=7621)  (N=3888)  (N=3216)  (N=4821)  (N=3755) 

1 (Reference) 1·00 - 1·00 - 1·00 - 1·00 - 1·00 - 1·00 - 

2 1·02 (0·89, 1·17) 0·94 (0·80, 1·10) 0·99 (0·80, 1·22) 0·87 (0·68, 1·10) 1·14 (0·92, 1·41) 1·09 (0·85, 1·39) 

3 1·23 (1·07, 1·42) 1·04 (0·88, 1·22) 1·32 (1·07, 1·63) 1·07 (0·84, 1·36) 1·15 (0·92, 1·43) 1·05 (0·81, 1·35) 

4 1·35 (1·12, 1·64) 1·15 (0·92, 1·43) 1·23 (0·91, 1·66) 0·88 (0·62, 1·25) 1·45 (1·10, 1·92) 1·36 (0·98, 1·89) 

5 1·29 (1·06, 1·57) 1·03 (0·82, 1·29) 1·53 (1·14, 2·06) 1·02 (0·72, 1·43) 1·17 (0·87, 1·57) 1·07 (0·76, 1·51) 
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6 1·79 (1·34, 2·39) 1·30 (0·92, 1·83) 2·00 (1·26, 3·15) 0·96 (0·55, 1·69) 1·66 (1·11, 2·49) 1·57 (0·99, 2·48) 

7 1·48 (1·00, 2·20) 1·04 (0·65, 1·66) 1·26 (0·65, 2·45) 0·62 (0·27, 1·42) 1·60 (0·94, 2·73) 1·36 (0·74, 2·53) 

Per 1 SD  1·14 (1·09, 1·20) 1·05 (0·99, 1·12) 1·15 (1·07, 1·25) 1·00 (0·91, 1·09) 1·12 (1·04, 1·21) 1·09 (1·00, 1·19) 

             

 
a
Glucose categories are defined as follows: fasting plasma glucose level – category 1, <4·3 mmol/L; category 2, 4·3 – 4·4 mmol/L; category 3, 4·5 – 4·7 

mmol/L; category 4, 4·8 – 4·9 mmol/L; category 5, 5·0 – 5·2 mmol/L; category 6, 5·3 – 5·6 mmol/L; category 7, 5·7 – 6·0 mmol/L. Post-load plasma glucose 
level – category 1, <4·7 mmol/L; category 2, 4·7 – 5·4 mmol/L; category 3, 5·5 – 6·2 mmol/L; category 4, 6·3 – 6·6 mmol/L; category 5, 6·7 – 7·2 mmol/L; 
category 6, 7·3 – 7·5 mmol/L; category 7, 7·6 – 7·7 mmol/L. 
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Tables S9: Complete case unadjusted and confounder adjusted associations of maternal fasting and post-load glucose with secondary outcomes  

 

 

All women White British South Asian 

 Unadjusted  Adjusted  Unadjusted  Adjusted  Unadjusted  Adjusted 

 OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) 

Outcome by fasting glucose category
a
 and per 1 SD  

             

Pre-eclampsia  (N=9120)  (N=7407)  (N=3724)  (N=3135)  (N=4629)  (N=3610) 

1 (Reference) 1·00 - 1·00 - 1·00 - 1·00 - 1·00 - 1·00 - 

2 1·49 (1·01, 2·20) 1·32 (0·87, 2·00) 1·43 (0·81, 2·52) 1·36 (0·75, 2·48) 1·48 (0·84, 2·60) 1·19 (0·65, 2·16) 

3 1·35 (0·91, 1·99) 1·14 (0·74, 1·77) 1·23 (0·68, 2·24) 1·16 (0·61, 2·21) 1·26 (0·73, 2·18) 0·88 (0·48, 1·63) 

4 1·.99 (1·27, 3·12) 1·51 (0·90, 2·51) 2·70 (1·40, 5·23) 1·93 (0·94, 3·97) 1·47 (0·78, 2·80) 1·07 (0·51, 2·24) 

5 2·37 (1·46, 3·84) 1·85 (1·06, 3·23) 3·64 (1·74, 7·63) 2·54 (1·09, 5·94) 1·37 (0·66, 2·83) 1·01 (0·44, 2·34) 

6 2·68 (1·41, 5·08) 1·47 (0·67, 3·23) 1·88 (0·44, 8·14) 1·28 (0·34, 4·86) 2·07 (0·88, 4·89) 0·96 (0·32, 2·91) 

7 3·30 (1·29, 8·39) 3·02 (1·09, 8·32) 1·99 (0·26, 15·20) 1·47 (0·16, 13·70) 3·81 (1·29, 11·25) 3·74 (1·10, 12·68) 

Per 1 SD 1·31 (1·16, 1·48) 1·19 (1·02, 1·38) 1·38 (1·13, 1·69) 1·22 (0·97, 1·53) 1·19 (0·99, 1·42) 1·07 (0·85, 1·34) 

Preterm 

delivery 

 (N=9509)  (N=7621)  (N=3888)  (N=3198)  (N=4821)  (N=3755) 

1 (Reference) 1·00 - 1·00 - 1·00 - 1·00 - 1·00 - 1·00 - 

2 0·84 (0·65, 1·08) 0·82 (0·62, 1·09) 0·74 (0·50, 1·09) 0·77 (0·51, 1·18) 0·96 (0·66, 1·41) 0·91 (0·60, 1·39) 

3 0·94 (0·74, 1·20) 1·04 (0·79, 1·37) 0·91 (0·63, 1·32) 1·04 (0·69, 1·57) 0·97 (0·68, 1·40) 1·04 (0·70, 1·55) 

4 0·78 (0·55, 1·12) 0·89 (0·59, 1·33) 0·96 (0·56, 1·64) 1·19 (0·65, 2·21) 0·70 (0·42, 1·18) 0·76 (0·43, 1·34) 

5 1·01 (0·70, 1·45) 1·29 (0·86, 1·94) 1·06 (0·57, 1·97) 1·40 (0·69, 2·83) 1·02 (0·63, 1·67) 1·20 (0·70, 2·06) 

6 0·74 (0·40, 1·38) 0·75 (0·36, 1·58) 0·85 (0·26, 2·78) 0·86 (0·20, 3·69) 0·62 (0·27, 1·46) 0·56 (0·20, 1·59) 

7 1·65 (0·79, 3·48) 2·30 (1·01, 5·25) 0·59 (0·08, 4·37) 1·09 (0·14, 8·72) 2·10 (0·87, 5·08) 2·52 (0·92, 6·93) 

Per 1 SD 0·93 (0·84, 1·03) 0·99 (0·87, 1·11) 0·91 (0·77, 1·08) 1·00 (0·82, 1·22) 0·93 (0·80, 1·08) 0·94 (0·80, 1·11) 

Shoulder 

dystocia 

 (N=7526)  (N=6040)  (N=2998)  (N=2496)  (N=3914)  (N=3015) 

1 (Reference) 1·00 - 1·00 - 1·00 - 1·00 - 1·00 - 1·00 - 

2 0·89 (0·51, 1·56) 0·98 (0·52, 1·86) 0·48 (0·17, 1·30) 0·52 (0·16, 1·65) 1·15 (0·50, 2·61) 1·09 (0·44, 2·70) 

3 0·87 (0·50, 1·53) 1·05 (0·55, 1·99) 1·06 (0·48, 2·33) 1·36 (0·59, 3·17) 0·90 (0·39, 2·08) 0·77 (0·29, 2·08) 

4 1·80 (0·98, 3·30) 2·17 (1·09, 4·32) 1·59 (0·58, 4·37) 1·90 (0·67, 5·44) 1·43 (0·56, 3·66) 1·46 (0·54, 3·97) 

5 1·33 (0·63, 2·81) 1·00 (0·37, 2·73) 1·52 (0·44, 5·26) 1·19 (0·24, 5·75) 1·50 (0·56, 4·02) 0·90 (0·24, 3·34) 

6 2·32 (0·96, 5·63) 3·00 (1·15, 7·84) 3·86 (0·86, 17·34) 3·59 (0·81, 15·83) 1·16 (0·26, 5·25) 1·34 (0·28, 6·53) 

7 2·70 (0·63, 11·57) 2·08 (0·27, 16·12) - - - - 5·05 (1·09, 23·46) 3·57 (0·43, 30·02) 

Per 1 SD 1·26 (1·04, 1·52) 1·28 (1·03, 1·60) 1·26 (0·90, 1·74) 1·27 (0·91, 1·77) 1·21 (0·91, 1·59) 1·12 (0·81, 1·56) 
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Instrumental 

vaginal 

delivery 

 (N=7519)  (N=6034)  (N=3015)  (N=2509)  (N=3913)  (N=3043) 

1 (Reference) 1·00 - 1·00 - 1·00 - 1·00 - 1·00 - 1·00 - 

2 1·09 (0·90, 1·31) 1·22 (0·99, 1·50) 1·03 (0·78, 1·34) 1·10 (0·82, 1·48) 0·99 (0·74, 1·33) 1·08 (0·76, 1·52) 

3 1·02 (0·85, 1·24) 1·17 (0·94, 1·46) 0·97 (0·73, 1·28) 1·04 (0·76, 1·43) 1·05 (0·79, 1·40) 1·23 (0·88,1·71) 

4 1·01 (0·78, 1·30) 1·30 (0·96, 1·75) 0·95 (0·62, 1·45) 1·05 (0·65, 1·69) 1·05 (0·73, 1·51) 1·41 (0·92, 2·16) 

5 1·18 (0·90, 1·55) 1·63 (1·17, 2·28) 1·46 (0·92, 2·31) 1·83 (1·08, 3·12) 1·22 (0·84, 1·77) 1·58 (0·99, 2·51) 

6 0·98 (0·63, 1·52) 1·21 (0·72, 2·06) 0·96 (0·37, 2·50) 1·02 (0·35, 2·94) 1·09 (0·63, 1·86) 1·30 (0·67, 2·53) 

7 1·33 (0·64, 2·73) 1·77 (0·64, 4·92) 1·59 (0·52, 4·80) 0·98 (0·17, 5·58) 1·37 (0·52, 3·59) 3·14 (0·89,11·12) 

Per 1 SD 1·02 (0·95, 1·09) 1·11 (1·01, 1·21) 1·05 (0·94, 1·18) 1·08 (0·95, 1·24) 1·04 (0·93, 1·15) 1·12 (0·98,1·28) 

Admission to 

neonatal unit 

 (N=9509)  (N=7621)  (N=3859)  (N=3174)  (N=4821)  (N=3755) 

1 (Reference) 1·00 - 1·00 - 1·00 - 1·00 - 1·00 - 1·00 - 

2 0·88 (0·67, 1·17) 0·90 (0·66, 1·21) 0·85 (0·57, 1·28) 0·89 (0·58, 1·37) 0·91 (0·60, 1·39) 0·95 (0·60, 1·49) 

3 0·94 (0·72, 1·22) 0·89 (0·66, 1·20) 0·75 (0·49, 1·16) 0·77 (0·48, 1·23) 1·09 (0·74, 1·59) 1·09 (0·72, 1·65) 

4 1·15 (0·81, 1·61) 0·97 (0·65, 1·46) 1·12 (0·64, 1·96) 1·12 (0·60, 2·12) 1·20 (0·75, 1·91) 1·03 (0·60, 1·78) 

5 1·14 (0·78, 1·66) 1·29 (0·86, 1·94) 0·64 (0·27, 1·49) 0·68 (0·26, 1·72) 1·45 (0·90, 2·34) 1·77 (1·07, 2·93) 

6 1·26 (0·73, 2·18) 1·09 (0·57, 2·10) 2·66 (1·16, 6·07) 1·90 (0·65, 5·60) 0·88 (0·39, 1·96) 0·94 (0·39, 2·25) 

7 0·97 (0·35, 2·69) 0·91 (0·28, 2·93) - - - - 1·19 (0·36, 3·94) 1·05 (0·25, 4·49) 

Per 1 SD 1·00 (0·90, 1·11) 0·97 (0·86, 1·10) 0·94 (0·78, 1·14) 0·91 (0·74, 1·12) 1·03 (0·89, 1·18) 1·02 (0·87, 1·20) 

             

Outcome by 2 hour post-load glucose category
a
 and per 1 SD 

 

Pre-eclampsia  (N=9120)  (N=7407)  (N=3724)  (N=3135)  (N=4629)  (N=3610) 

1 (Reference) 1·00 - 1·00 - 1·00 - 1·00 - 1·00 - 1·00 - 

2 1·15 (0·77, 1·73) 0·92 (0·59, 1·43) 1·83 (0·97, 3·49) 1·62 (0·81, 3·22) 0·77 (0·45, 1·32) 0·54 (0·30, 0·96) 

3 1·60 (1·09, 2·37) 1·25 (0·81, 1·93) 2·34 (1·24, 4·41) 2·02 (1·02, 4·01) 0·96 (0·57, 1·63) 0·67 (0·37, 1·21) 

4 1·67 (1·01, 2·75) 1·36 (0·78, 2·37) 2·96 (1·37, 6·40) 3·03 (1·35, 6·81) 0·97 (0·48, 1·94) 0·61 (0·28, 1·32) 

5 1·84 (1·12, 3·02) 1·38 (0·80, 2·38) 3·06 (1·42, 6·61) 2·31 (1·01, 5·28) 0·89 (0·43, 1·87) 0·56 (0·24, 1·29) 

6 1·52 (0·68, 3·42) 1·10 (0·44, 2·76) 2·40 (0·68, 8·44) 1·87 (0·50, 7·08) 1·04 (0·36, 3·02) 0·63 (0·17, 2·27) 

7 2·85 (1·26, 6·47) 1·67 (0·61, 4·52) 1·58 (0·20, 12·23) 1·21 (0·15, 10·01) 2·35 (0·88, 6·29) 1·06 (0·31, 3·58) 

Per 1 SD 1·27 (1·11, 1·44) 1·14 (0·98, 1·33) 1·37 (1·14, 1·64) 1·27 (1·04, 1·55) 1·10 (0·90, 1·34) 0·92 (0·73, 1·16) 

Preterm 

delivery 

 (N=9509)  (N=7621)  (N=3888)  (N=3198)  (N=4821)  (N=3755) 

1 (Reference) 1·00 - 1·00 - 1·00 - 1·00 - 1·00 - 1·00 - 
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2 0·99 (0·77, 1·28) 0·96 (0·72, 1·27) 1·00 (0·69, 1·44) 1·03 (0·68, 1·54) 1·06 (0·72, 1·56) 0·93 (0·61, 1·43) 

3 0·95 (0·72, 1·24) 0·94 (0·70, 1·27) 0·93 (0·62, 1·38) 0·94 (0·60, 1·47) 0·97 (0·65, 1·45) 0·91 (0·58, 1·42) 

4 1·14 (0·80, 1·62) 1·23 (0·84, 1·81) 1·14 (0·67, 1·93) 1·12 (0·62, 2·04) 1·26 (0·76, 2·09) 1·33 (0·77, 2·29) 

5 0·99 (0·68, 1·44) 1·12 (0·75, 1·67) 0·81 (0·44, 1·50) 0·93 (0·48, 1·81) 1·08 (0·63, 1·84) 1·21 (0·68, 2·15) 

6 1·43 (0·86, 2·40) 1·66 (0·95, 2·90) 1·02 (0·40, 2·60) 1·14 (0·39, 3·29) 1·81 (0·93, 3·51) 2·02 (0·99, 4·10) 

7 0·83 (0·36, 1·93) 1·08 (0·46, 2·56) 1·99 (0·76, 5·19) 2·64 (0·97, 7·18) 0·25 (0·03, 1·82) 0·31 (0·04, 2·39) 

Per 1 SD 1·04 (0·94, 1·14) 1·09 (0·98, 1·21) 1·02 (0·89, 1·17) 1·06 (0·91, 1·24) 1·05 (0·91, 1·20) 1·11 (0·95, 1·31) 

Shoulder 

dystocia 

 (N=7526)  (N=6040)  (N=3018)  (N=2512)  (N=3914)  (N=3015) 

1 (Reference) 1·00 - 1·00 - 1·00 - 1·00 - 1·00 - 1·00 - 

2 1·00 (0·55, 1·83) 1·06 (0·54, 2·10) 1·14 (0·50, 2·60) 1·10 (0·45, 2·70) 1·19 (0·39, 3·65) 1·06 (0·29, 3·81) 

3 1·68 (0·96, 2·95) 1·49 (0·76, 2·90) 1·20 (0·51, 2·85) 0·84 (0·30, 2·33) 3·19 (1·19, 8·59) 2·63 (0·85, 8·09) 

4 1·86 (0·90, 3·82) 1·88 (0·81, 4·37) 1·71 (0·59, 4·97) 1·24 (0·37, 4·17) 2·49 (0·72, 8·66) 3·09 (0·79, 12·05) 

5 1·74 (0·83, 3·65) 1·62 (0·69, 3·81) 0·76 (0·17, 3·46) 0·56 (0·12, 2·57) 3·94 (1·28, 12·13) 3·59 (0·98, 13·09) 

6 1·58 (0·47, 5·37) 1·76 (0·48, 6·45) 1.33 (0·17, 10·51) 0·77 (0·08, 7·47) 3.01 (0·58, 15·68) 3·93 (0·71, 21·77) 

7 3·67 (1·23, 10·93) 3·25 (0·91, 11·57) 2.20 (0·28, 17·49) 1·77 (0·24, 12·96) 8.09 (1·89, 34·62) 6·64 (1·14, 38·68) 

Per 1 SD 1·36 (1·12, 1·66) 1·32 (1·04, 1·68) 1.16 (0·86, 1·55) 1·02 (0·75, 1·39) 1.72 (1·27, 2·31) 1·73 (1·19, 2·51) 

Instrumental 

vaginal 

delivery 

 (N=7519)  (N=6034)  (N=3015)  (N=2509)  (N=3913)  (N=3043) 

1 (Reference) 1·00 - 1·00 - 1·00 - 1·00 - 1·00 - 1·00 - 

2 0·86 (0·71, 1·04) 0·81 (0·66, 1·01) 0·95 (0·72, 1·25) 0·99 (0·73, 1·35) 0·84 (0·63, 1·12) 0·67 (0·48, 0·95) 

3 0·98 (0·81, 1·19) 0·93 (0·75, 1·16) 1·06 (0·80, 1·42) 0·99 (0·71, 1·38) 0·96 (0·72, 1·29) 0·90 (0·64, 1·27) 

4 1·15 (0·89, 1·49) 1·05 (0·77, 1·43) 1·18 (0·79, 1·76) 1·02 (0·64, 1·60) 1·25 (0·86, 1·83) 1·23 (0·78, 1·94) 

5 1·05 (0·81, 1·38) 0·84 (0·61, 1·17) 1·26 (0·84, 1·90) 1·12 (0·68, 1·83) 0·99 (0·66, 1·47) 0·66 (0·40, 1·09) 

6 1·35 (0·90, 2·05) 1·46 (0·92, 2·33) 2·09 (1·13, 3·85) 1·54 (0·77, 3·08) 1·23 (0·68, 2·20) 1·58 (0·83, 3·01) 

7 1·12 (0·64, 1·97) 0·87 (0·46, 1·66) 0·77 (0·27, 2·20) 0·51 (0·16, 1·60) 1·46 (0·72, 2·96) 1·36 (0·61, 3·01) 

Per 1 SD 1·06 (0·99, 1·14) 1·02 (0·94, 1·10) 1·11 (1·00, 1·23) 1·03 (0·92, 1·16) 1·06 (0·95, 1·18) 1·03 (0·91, 1·18) 

Admission to 

neonatal unit 

 (N=9509)  (N=7621)  (N=3888)  (N=3198)  (N=4821)  (N=3755) 

1 (Reference) 1·00 - 1·00 - 1·00 - 1·00 - 1·00 - 1·00 - 

2 0·89 (0·68, 1·16) 0·80 (0·60, 1·08) 1·12 (0·75, 1·66) 1·19 (0·77, 1·82) 0·70 (0·47, 1·04) 0·54 (0·35, 0·84) 

3 0·85 (0·64, 1·13) 0·78 (0·58, 1·06) 0·81 (0·52, 1·27) 0·86 (0·53, 1·39) 0·79 (0·53, 1·16) 0·72 (0·47, 1·09) 

4 0·94 (0·64, 1·38) 0·92 (0·61, 1·38) 0·85 (0·45, 1·62) 0·92 (0·47, 1·81) 0·87 (0·52, 1·46) 0·88 (0·51, 1·52) 

5 0·84 (0·56, 1·25) 0·82 (0·53, 1·26) 0·83 (0·42, 1·61) 0·73 (0·34, 1·57) 0·85 (0·50, 1·44) 0·90 (0·52, 1·56) 

6 0·55 (0·25, 1·20) 0·43 (0·17, 1·08) 0·97 (0·34, 2·76) 0·91 (0·28, 3·01) 0·35 (0·11, 1·14) 0·25 (0·06, 1·06) 

7 1·48 (0·76, 2·90) 1·15 (0·51, 2·57) 1·38 (0·42, 4·60) 1·10 (0·25, 4·91) 1·31 (0·54, 3·13) 1·20 (0·45, 3·19) 



24 

 

Per 1 SD 0·98 (0·88, 1·08) 0·95 (0·85, 1·06) 0·97 (0·83, 1·12) 0·95 (0·81, 1·11) 0·98 (0·85, 1·13) 0·99 (0·84, 1·17) 

             
a
Glucose categories are defined as follows: fasting plasma glucose level – category 1, <4·3 mmol/L; category 2, 4·3 – 4·4 mmol/L; category 3, 4·5 – 4·7 

mmol/L; category 4, 4·8 – 4·9 mmol/L; category 5, 5·0 – 5·2 mmol/L; category 6, 5·3 – 5·6 mmol/L; category 7, 5·7 – 6·0 mmol/L. Post-load plasma glucose 
level – category 1, <4·7 mmol/L; category 2, 4·7 – 5·4 mmol/L; category 3, 5·5 – 6·2 mmol/L; category 4, 6·3 – 6·6 mmol/L; category 5, 6·7 – 7·2 mmol/L; 
category 6, 7·3 – 7·5 mmol/L; category 7, 7·6 – 7·7 mmol/L. 
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Table S10: Unadjusted and confounder adjusted odds ratios (95% CI) for associations between 

maternal fasting and post-load glucose and primary outcomes for Pakistani women only (N=4201) 

 Unadjusted 
 

Confounder adjusted 

 OR (95% CI) OR (95% CI) 

Outcome by fasting glucose category
a 
and per 1 SD 

     
Birth weight>90

th
 centile     

1 (Reference) 1·00 - 1·00 - 
2 1·35 (0·75, 2·41) 1·31 (0·71, 2·41) 

3 1·45 (0·85, 2·46) 1·22 (0·69, 2·14) 

4 1·86 (1·01, 3·45) 1·26 (0·65, 2·43) 

5 3·71 (2·12, 6·49) 2·45 (1·34, 4·46) 

6 6·59 (3·53, 12·31) 3·82 (1·89, 7·70) 

7 6·68 (2·72, 16·42) 3·77 (1·47, 9·66) 

Per 1 SD  1·70 (1·48, 1·96) 1·45 (1·24,1·70) 

Sum of skinfolds >90
th

 
centile 

    

1 (Reference) 1·00 - 1·00 - 
2 1·36 (0·96, 1.93) 1·31 (0·92, 1·88) 

3 1·78 (1·30, 2.45) 1·60 (1·15, 2·22) 

4 2·09 (1·43, 3.04) 1·76 (1·19, 2·59) 

5 2·60 (1·78, 3.80) 2·05 (1·38, 3·05) 

6 4·07 (2·54, 6.53) 3·02 (1·85, 4·92) 

7 4·21 (1·97, 8.99) 2·90 (1·29, 6·51) 

Per 1 SD  1·45 (1·31, 1.60) 1·33 (1·19, 1·48) 

Caesarean delivery     
1 (Reference) 1·00 - 1·00 - 
2 1·05 (0·83, 1·34) 0·99 (0·78, 1·27) 

3 1·30 (1·04, 1·63) 1·17 (0·93, 1·47) 

4 1·59 (1·22, 2·07) 1·37 (1·04, 1·81) 

5 1·46 (1·09, 1·95) 1·22 (0·90, 1·65) 

6 1·28 (0·83, 1·95) 1·01 (0·64, 1·60) 

7 3·23 (1·77, 5·90) 2·64 (1·39, 5·04) 

Per 1 SD  1·18 (1·10, 1·28) 1·11 (1·02, 1·21) 

 

Outcome by 2 hour post-load glucose category
a 
and per 1 SD 

 
Birth weight>90

th
 centile 

    

1 (Reference) 1·00 - 1·00 - 
2 1·25 (0·71, 2·20) 1·11 (0·62, 1·96) 

3 1·59 (0·92, 2·74) 1·21 (0·70, 2·12) 

4 2·44 (1·30, 4·58) 1·64 (0·83, 3·22) 

5 3·22 (1·76, 5·91) 2·25 (1·18, 4·30) 

6 2·40 (0·99, 5·83) 1·77 (0·69, 4·54) 

7 2·93 (1·06, 8·08) 1·97 (0·63, 6·11) 

Per 1 SD  1·48 (1·25, 1·75) 1·30 (1·08, 1·58) 

Sum of skinfolds >90
th

 
centile 

    

1 (Reference) 1·00 - 1·00 - 
2 0·99 (0·69, 1·41) 0·94 (0·65, 1·34) 

3 1·60 (1·16, 2·23) 1·45 (1·04, 2·01) 

4 2·34 (1·60, 3·43) 1·96 (1·32, 2·90) 

5 2·58 (1·77, 3·76) 2·21 (1·50, 3·27) 
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6 2·40 (1·37, 4·22) 2·03 (1·14, 3·61) 

7 3·24 (1·70, 6·16) 2·64 (1·35, 5·14) 

Per 1 SD  1·45 (1·30, 1·62) 1·36 (1·21, 1·53) 

Caesarean delivery     
1 (Reference) 1·00 - 1·00 - 
2 1·22 (0·96, 1·54) 1·16 (0·91, 1·48) 

3 1·19 (0·94, 1·51) 1·07 (0·84, 1·37) 

4 1·55 (1·15, 2·09) 1·31 (0·95, 1·79) 

5 1·26 (0·92, 1·72) 1·04 (0·75, 1·45) 

6 1·66 (1·07, 2·59) 1·41 (0·88, 2·26) 

7 1·50 (0·85, 2·65) 1·15 (0·63, 2·10) 

Per 1 SD fasting glucose 
 

1·13 (1·04, 1·23) 1·06 (0·97, 1·15) 

Models adjusted for gestational age at OGTT, presence or absence of family history of diabetes, 

previous GDM, previous macrosomia, smoking status, mother’s age and mother’s BMI, mothers 

education, baby sex and parity. Birth weight>90
th
 percentile, sum of skinfolds >90

th
 percentile and 

preterm delivery additionally adjusted for squared BMI. Shoulder dystocia models not adjusted for 

previous GDM due to small numbers. 
a
Glucose categories are defined as follows: fasting plasma glucose level – category 1, <4·3 mmol/L; 

category 2, 4·3 – 4·4 mmol/L; category 3, 4·5 – 4·7 mmol/L; category 4, 4·8 – 4·9 mmol/L; category 5, 
5·0 – 5·2 mmol/L; category 6, 5·3 – 5·6 mmol/L; category 7, 5·7 – 6·0 mmol/L. Post-load plasma 
glucose level – category 1, <4·7 mmol/L; category 2, 4·7 – 5·4 mmol/L; category 3, 5·5 – 6·2 mmol/L; 
category 4, 6·3 – 6·6 mmol/L; category 5, 6·7 – 7·2 mmol/L; category 6, 7·3 – 7·5 mmol/L; category 7, 
7·6 – 7·7 mmol/L. 
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Table S11: Unadjusted and confounder adjusted odds ratios (95% CI) for associations between 
maternal fasting and post-load glucose and secondary outcomes for Pakistani women only (N=4201) 

 
 

Unadjusted 
 

Confounder adjusted 

OR  (95% CI) OR  (95% CI) 

Outcome by fasting glucose category
a 
and per 1 SD 

 
Pre-eclampsia 

    

1 (Reference) 1·00 - 1·00 - 
2 1·41 (0·78, 2·55) 1·31 (0·72, 2·41) 

3 1·24 (0·70, 2·19) 1·06 (0·58, 1·92) 

4 1·57 (0·81, 3·04) 1·25 (0·62, 2·52) 

5 1·48 (0·71, 3·11) 1·18 (0·53, 2·63) 

6 1·40 (0·48, 4·08) 0·99 (0·34, 2·89) 

7 3·86 (1·30, 11·51) 2·70 (0·78, 9·38) 

Per 1 SD  1·16 (0·96, 1·41) 1·06 (0·86, 1·29) 

Preterm delivery     
1 (Reference) 1·00 - 1·00 - 
2 1·01 (0·66, 1·53) 1·01 (0·66, 1·54) 

3 1·04 (0·70, 1·54) 1·09 (0·73, 1·62) 

4 0·70 (0·39, 1·24) 0·72 (0·40, 1·29) 

5 1·18 (0·70, 1·99) 1·25 (0·73, 2·14) 

6 0·67 (0·26, 1·70) 0·72 (0·27, 1·93) 

7 2·52 (1·03, 6·18) 2·74 (1·08, 6·97) 

Per 1 SD fasting glucose 0·98 (0·84, 1·15) 1·00 (0·85, 1·18) 

Shoulder dystocia
b
     

1 (Reference) 1·00 - 1·00 - 
2 1·13 (0·48, 2·67) 1·16 (0·49, 2·78) 

3 0·66 (0·26, 1·72) 0·69 (0·26, 1·85) 

4 1·33 (0·49, 3·60) 1·31 (0·47, 3·61) 

5 1·08 (0·34, 3·43) 1·04 (0·33, 3·27) 

6 1·29 (0·28, 5·89) 1·06 (0·22, 5·21) 

7 5·05 (1·07, 23·74) 4·44 (0·86, 22·82) 

Per 1 SD fasting glucose 1·17 (0·85, 1·62) 1·14 (0·82, 1·58) 

Instrumental vaginal 
delivery

b
 

    

1 (Reference) 1·00 - 1·00 - 
2 0·95 (0·68, 1·31) 0·99 (0.70, 1.40) 

3 1·03 (0·75, 1·40) 1·11 (0.79, 1.55) 

4 1·15 (0·78, 1·69) 1·33 (0.87, 2.03) 

5 1·03 (0·67, 1·58) 1·25 (0.78, 2.01) 

6 1·29 (0·73, 2·28) 1·77 (0.93, 3.37) 

7 1·55 (0·58, 4·11) 2·45 (0.78, 7.74) 

Per 1 SD fasting glucose 1·05 (0·94, 1·18) 1·14 (1.00, 1.30) 

Intensive neonatal care     
1 (Reference) 1.00 - 1·00 - 
2 0.87 (0.55, 1.38) 0·87 (0·55, 1·39) 

3 1.09 (0.73, 1.64) 1·13 (0·76, 1·69) 

4 1.24 (0.75, 2.05) 1·29 (0·77, 2·15) 

5 1.45 (0.86, 2.43) 1·52 (0·90, 2·57) 

6 1.06 (0.47, 2.39) 1·11 (0·47, 2·59) 

7 1.33 (0.40, 4.42) 1·38 (0·41, 4·63) 

Per 1 SD fasting glucose 
 

1.06 (0.91, 1.24) 1·07 (0·92, 1·26) 



28 

 

Outcomes by 2 hour post-load glucose category
a
 and by 1SD 

 
Pre-eclampsia 

    

1 (Reference) 1·00 - 1·00 - 

2 0·87 (0·49, 1·53) 0·75 (0·42, 1·34) 

3 0·97 (0·55, 1·71) 0·79 (0·44, 1·43) 

4 1·15 (0·57, 2·35) 0·77 (0·36, 1·62) 

5 1·10 (0·52, 2·33) 0·78 (0·35, 1·71) 

6 0·93 (0·27, 3·16) 0·64 (0·18, 2·25) 

7 2·08 (0·70, 6·19) 1·63 (0·53, 4·99) 

Per 1 SD  1·13 (0·92, 1·38) 1·00 (0·81, 1·24) 

Preterm delivery     

1 (Reference) 1·00 - 1·00 - 

2 1·07 (0·70, 1·62) 1·05 (0·69, 1·60) 

3 1·03 (0·67, 1·58) 1·01 (0·65, 1·56) 

4 1·19 (0·68, 2·07) 1·17 (0·67, 2·06) 

5 0·89 (0·48, 1·64) 0·91 (0·49, 1·67) 

6 1·61 (0·76, 3·42) 1·64 (0·76, 3·53) 

7 -    

Per 1 SD  1·00 (0·86, 1·15) 1·00 (0·86, 1·17) 

Shoulder dystocia
b
     

1 (Reference) 1·00 - 1·00 - 

2 1·24 (0·40, 3·80) 1·12 (0·36, 3·46) 

3 2·39 (0·86, 6·68) 2·29 (0·79, 6·65) 

4 2·07 (0·55, 7·75) 2·01 (0·50, 8·04) 

5 3·53 (1·11, 11·22) 3·45 (1·04, 11·51) 

6 3·13 (0·60, 16·36) 3·05 (0·59, 15·73) 

7 5·23 (0·99, 27·58) 6·18 (1·09, 34·96) 

Per 1 SD  1·58 (1·14, 2·20) 1·63 (1·14, 2·34) 

Instrumental vaginal 
delivery

b
 

    

1 (Reference) 1·00 - 1·00 - 

2 0·81 (0·58, 1.12) 0·79 (0·56, 1·12) 

3 1·02 (0·74, 1.40) 1·08 (0·76, 1·52) 

4 1·32 (0·87, 2.00) 1·56 (0·99, 2·47) 

5 1·05 (0·68, 1.62) 1·07 (0·67, 1·73) 

6 1·37 (0·73, 2.57) 1·82 (0·94, 3·52) 

7 1·81 (0·88, 3.71) 1·93 (0·87, 4·26) 

Per 1 SD  1·10 (0·98, 1.24) 1·16 (1·02, 1·32) 

Intensive neonatal care     

1 (Reference) 1·00 - 1·00 - 

2 0·79 (0·52, 1·19) 0·77 (0·50, 1·17) 

3 0·78 (0·51, 1·19) 0·76 (0·50, 1·16) 

4 0·90 (0·51, 1·57) 0·88 (0·50, 1·54) 

5 0·80 (0·45, 1·44) 0·79 (0·44, 1·41) 

6 0·43 (0·13, 1·41) 0·43 (0·13, 1·42) 

7 1·27 (0·49, 3·30) 1·28 (0·49, 3·36) 

Per 1 SD  
 

0·99 (0·85, 1·15) 0·98 (0·85, 1·15) 

Models adjusted for gestational age at OGTT, presence or absence of family history of diabetes, 

previous GDM, previous macrosomia, smoking status, mother’s age and mother’s BMI, mothers 

education, baby sex and parity. Birth weight>90
th
 percentile, sum of skinfolds >90

th
 percentile and 
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preterm delivery additionally adjusted for squared BMI. Shoulder dystocia models not adjusted for 

previous GDM due to small numbers. 
a
Glucose categories are defined as follows: fasting plasma glucose level – category 1, <4·3 mmol/L; 

category 2, 4·3 – 4·4 mmol/L; category 3, 4·5 – 4·7 mmol/L; category 4, 4·8 – 4·9 mmol/L; category 5, 
5·0 – 5·2 mmol/L; category 6, 5·3 – 5·6 mmol/L; category 7, 5·7 – 6·0 mmol/L. Post-load plasma 
glucose level – category 1, <4·7 mmol/L; category 2, 4·7 – 5·4 mmol/L; category 3, 5·5 – 6·2 mmol/L; 
category 4, 6·3 – 6·6 mmol/L; category 5, 6·7 – 7·2 mmol/L; category 6, 7·3 – 7·5 mmol/L; category 7, 
7·6 – 7·7 mmol/L. 
b
These analyses exclude women who had a Caesarean section, therefore the N=3420 
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Figure S1: Frequency of primary outcomes across glucose categories using data from all 
pregnancies (N=9509) 

 

 

 
Glucose categories are defined as follows: fasting plasma glucose level – category 1, <4·3 mmol/L; 
category 2, 4·3 – 4·4 mmol/L; category 3, 4·5 – 4·7 mmol/L; category 4, 4·8 – 4·9 mmol/L; category 5, 
5·0 – 5·2 mmol/L; category 6, 5·3 – 5·6 mmol/L; category 7, 5·7 – 6·0 mmol/L. Post-load plasma 
glucose level – category 1, <4·7 mmol/L; category 2, 4·7 – 5·4 mmol/L; category 3, 5·5 – 6·2 mmol/L; 
category 4, 6·3 – 6·6 mmol/L; category 5, 6·7 – 7·2 mmol/L; category 6, 7·3 – 7·5 mmol/L; category 7, 
7·6 – 7·7 mmol/L. 
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Figure S2: Frequency of secondary outcomes across glucose categories by ethnicity (White British 
(N=3888) and South Asian (N=4821).  
 

    

 

 

 

Glucose categories are defined as follows: fasting plasma glucose level – category 1, <4·3 mmol/L; 
category 2, 4·3 – 4·4 mmol/L; category 3, 4·5 – 4·7 mmol/L; category 4, 4·8 – 4·9 mmol/L; category 5, 
5·0 – 5·2 mmol/L; category 6, 5·3 – 5·6 mmol/L; category 7, 5·7 – 6·0 mmol/L. Post-load plasma 
glucose level – category 1, <4·7 mmol/L; category 2, 4·7 – 5·4 mmol/L; category 3, 5·5 – 6·2 mmol/L; 
category 4, 6·3 – 6·6 mmol/L; category 5, 6·7 – 7·2 mmol/L; category 6, 7·3 – 7·5 mmol/L; category 7, 
7·6 – 7·7 mmol/L. 
 
For plots of shoulder dystocia and instrumental vaginal delivery women who had a Caesarean section 
are excluded, therefore N = 3018 for White British and 3914 for South Asian. 
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Figure S3: Frequency of secondary outcomes across glucose categories for all pregnancies (N = 
9509). Vaginal births only for shoulder dystocia and instrumental delivery  
 

 

 
 

 
 

 

 
 
 
 
 
 
 
 
 
 

Glucose categories are defined as follows: fasting plasma glucose level – category 1, <4·3 mmol/L; 
category 2, 4·3 – 4·4 mmol/L; category 3, 4·5 – 4·7 mmol/L; category 4, 4·8 – 4·9 mmol/L; category 5, 
5·0 – 5·2 mmol/L; category 6, 5·3 – 5·6 mmol/L; category 7, 5·7 – 6·0 mmol/L. Post-load plasma 
glucose level – category 1, <4·7 mmol/L; category 2, 4·7 – 5·4 mmol/L; category 3, 5·5 – 6·2 mmol/L; 
category 4, 6·3 – 6·6 mmol/L; category 5, 6·7 – 7·2 mmol/L; category 6, 7·3 – 7·5 mmol/L; category 7, 
7·6 – 7·7 mmol/L. 
For plots of shoulder dystocia and instrumental delivery women who had a Caesarean section are 
excluded, therefore N = 7526. 
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