
Eligible studies based on title/abstract N=133 

Eligible studies based on full paper N=81 

Number of potential cohorts N=35 

Datasets included N=14 

Datasets added via personal  
contacts and open invitations N=5 

Excluded due to: 
- Intervention/treatment (N=7)
- No exposure/outcome measurement (N=13)
- No original research (N=16)
- Not prospective or cohort study (N=3)
- Selected population (N=13)

Systematic search N=2,526 studies 

Figure 1 Flowchart of the study and participant selections 

2,160 exclusions: 
603 twin pregnancies 
281 IVF 
945 pre-existing thyroid diseases 

or thyroid medication usage 
331 miscarriages or stillbirth  
6,486 exclusions due to lack of data 
on exposure or outcome 

Final study population N=46,599  
Data availability:  
  TSH    N=45,978 
  FT4    N=45,848 
TPOAbs    N=40,176 

  TgAbs    N=18,355 

Final datasets included N=19 
Including N=55,425 pregnant women 

Not reachable N=11 
Declined participation N=10 
(including retired/data sharing issue) 
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Risk
Higher 
Risk P‐value

Euthyroid (reference group) 3,619/36,838 (9.8)
Subclinical Hypothyroidism 119/1,222 (9.7) ‐0.4 (‐2.0 to 1.7) 0.96 (0.79 to 1.16) 0.69
Subclinical Hyperthyroidism 62/588 (10.5) ‐0.1 (‐2.4 to 2.9) 0.99 (0.75 to 1.30) 0.96
Overt Hyperthyroidism 26/325 (8.0) ‐2.5 (‐4.9 to 1.2) 0.74 (0.49 to 1.11) 0.15
Isolated Hypothyroxinemia 113/894 (12.6)  2.2 (‐0.02 to 4.9) 1.22 (0.99 to 1.50) 0.052
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Total (%)

Risk Difference 
(95% CI), %

Lower
Risk

Higher 
Risk OR (95% CI) Lower 

Risk
Higher 
Risk P‐value

Euthyroid (reference group) 3,685/36,838 (10.0)
Subclinical Hypothyroidism 141/1,222 (11.5) 2.0 (0.07 to 4.5) 1.20 (1.00 to 1.44) 0.042
Subclinical Hyperthyroidism 48/588 (8.2) ‐1.4 (‐3.6 to 1.6) 0.86 (0.63 to 1.16) 0.32
Overt Hyperthyroidism 27/325 (8.3) ‐1.3 (‐4.1 to 3.0) 0.87 (0.58 to 1.30) 0.50
Isolated Hypothyroxinemia 66/894 (7.4) ‐2.9 (‐4.8 to ‐0.8) 0.71 (0.55 to 0.92) 0.010
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β (95% CI) Lower BW Higher BW P‐value

Euthyroid (reference group)
Subclinical Hypothyroidism ‐34.5 (‐59 to ‐10) 0.005
Subclinical Hyperthyroidism 20.9 (‐14 to 55) 0.23
Overt Hyperthyroidism ‐33.2 (‐79 to 12) 0.15
Isolated Hypothyroxinemia 42.4 (14 to 70) 0.003
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Small for Gestational Age Large for Gestational Age 

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

TSH 
Full range 45,978 1.04 (1.01 to 1.08) 0.006 0.98 (0.95 to 1.02) 0.53 
Normal range* 43,685 1.05 (1.01 to 1.09) 0.007 0.99 (0.96 to 1.03) 0.95 

FT4 
Full range 45,848 1.08 (1.05 to 1.12) <0.0001 0.91 (0.89 to 0.94) <0.0001 
Normal range* 43,592 1.07 (1.03 to 1.12) <0.0001 0.91 (0.88 to 0.95) <0.0001 
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P=0.008

β (95% CI): -3.8 (-8.6 to 1.0)
P=0.12

β (95% CI): -21.2 (-25 to -17) 
P<0.0001

β (95% CI): -21.4 (-26 to -17) 
P<0.0001
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Figure 1. Flowchart of the study and population selection. 

Figure 2. Association of thyroid function test abnormalities with small or large for gestational 

age and birth weight. 

All analyses were adjusted for maternal age, BMI, ethnicity, smoking, parity, gestational age 

at blood sampling, fetal sex and gestational age at birth (for birth weight only). Risk 

differences and 95% Cis were back-calculated from the results of multivariable models and 

adjusted for baseline risk imprecision. 

Figure 3. Association of TSH and FT4 concentrations with small or large for gestational age 

and birth weight. 

Figures show the association of maternal TSH and FT4 in full range (left panels) or within the 

normal range (2.5th-97.5th percentiles) with small or large for gestational age and birth 

weight (grams). All analyses were adjusted for maternal age, BMI, ethnicity, smoking, parity, 

gestational age at blood sampling, fetal sex and gestational age at birth (for birth weight only). 

* Normal range (2.5th-97.5th percentiles) is defined based on cohort-specific absolute

measurements of TSH or FT4, which in the standardized data corresponds to TSH Z-score 

range of -4.2 to 1.8 and FT4 Z-score range of -2.2 to 2.5. 

Figure 4. Association of FT4 Z-scores with birth weight according to gestational age at the 

time of sampling. 

Figure shows the association of FT4 Z-scores with birth weight (grams) stratified by 

gestational age at the time of sampling. The analysis was adjusted for maternal age, BMI, 

ethnicity, smoking, parity, gestational age at blood sampling and fetal sex and gestational age 

at birth. 
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