[bookmark: _Toc115776182]Additional file 5. Findings for fetal and infant outcomes

	
Author/date
	Preterm birth (PTB), gestational age (GA)
	Birth weight (BW)/ Low birth weight (LBW)
	Small for gestational age (SGA)
	Neurobehavioural, neuropathological
	Other outcomes

	Ammar et al
2023 [32]

	Compared with non-users, neither exclusive vapers nor dual-users (in the last three months of pregnancy) had a significantly increased risk of PTB (aRR, 95% CI: 1.29, 1.00 to 1.65 (reported in article as significant but this is incorrect as lower CI is 1.0); aRR, 1.19, 0.97 to 1.48, respectively). 

Compared with those who continued to vape, quitting vaping during last three months of pregnancy did not significantly reduce risk of pre-term birth (aRR, 95% CI: 0.89, 95% CI: 0.71 to 1.11).

Among women not smoking during the three months before pregnancy or in the last three months of pregnancy, quitting vaping was associated with a significantly reduced risk of PTB (aRR 0.68, 95% CI 0.48 to 0.98)

	Compared with non-users, both exclusive vapers and dual-users had significantly increased risk of LBW (aRR, 95% CI: 1.38, 1.09 to 1.75; 2.01, 1.63 to 2.48, respectively) 

When also adjusting for gestational age, compared with non-use, dual-use had significantly increased risk of LBW but exclusive-vaping was no longer significant (aRR, 95% CI: 1.71, 1.42 to 2.06; 1.10, 0.90 to 1.35, respectively). Similarly, when restricting the analysis to full-term births, the association for dual-use remained significant (aRR not reported) but the association for exclusive vaping was not significant (aRR 1.21, 95% CI 0.78 to 1.86)

Compared with those who continued to vape, those quitting vaping during last three months had a significantly reduced risk of LBW (aRR, 95% CI: 0.76, 0.62 to 0.94)

Among those not smoking during the three months before pregnancy or in the last 3 months of pregnancy, quitting vaping was associated with significantly reduced risk of low birth weight (aRR: 0.60, 95% CI 0.42 to 0.84)

	Compared with non-users, dual-users had a significantly increased risk of SGA but exclusive vapers did not (aRR, 95% CI: 2.27 1.90 to 2.72; 1.04, 0.76 to 1.44, respectively).

Compared with those who continued to vape, those quitting vaping during last three months had a significantly reduced risk of SGA (aRR, 95% CI: 0.77, 0.62 to 0.94)
Among those not smoking during the three months before pregnancy or in the last 3 months of pregnancy, quitting vaping was not associated with significantly reduced risk of SGA (aRR 0.81, 95% CI 0.54 to 1.23) 

	NR
	NR

	Ashford et al 2021 [33]

	No significant differences in GA for those switching between smoking, vaping or dual use during pregnancy
(GA mean difference for switching vs not switching: -0.205, p=0.583)

	Switching from exclusive-smoking, exclusive-vaping or dual-use to no product use resulted in infants weighing 304g more (p=0.0439).

No significant differences in birth weight for those switching between smoking, vaping or dual use during pregnancy
(weight mean difference for switching vs not switching: 182.8, p=0.446)


	NR
	NR
	No significant differences in neonatal intensive care unit admissions for those switching between smoking, vaping or dual use during pregnancy
(OR, 95% CI: 1.08, 0.47 to 2.50)

No significant differences in respiratory distress for those switching between smoking, vaping or dual use during pregnancy
(OR, 95% CI: 0.75, 0.26 to 2.21)

	Cardenas et al 2019 [34]

	NR
	Compared with non-users, the differences in gender-specific and gestational age-specific birth weight was not significant for vapers or dual-users (Mean z-score BW difference (SE): -0.540 (0.417); -0.303 (0.274), respectively), but it was different for smokers (-0.490 (0.190))

	Relative risk, 95% CI:
Compared with non-users, Relative Risk of SGA was not significantly different for vapers (5.1, 1.2 to 22.2), dual-users (2.5, 0.7 to 8.8) or smokers (2.6, 0.9 to 7.2) 

	NR

	NR

	Cardenas et al 2020 [35]

	NR
	NR
	Adjusted Risk ratio (aRR, 95% CI) of SGA:b Compared with non-users, there were no significant differences in aRR for vapers (RR not calculable due to low sample size), dual-users (1.8, 1.0 to 3.4) or smokers (1.6, 1.0 to 2.6).

Effects of changes in product use between 3 months before pregnancy and last 3 months of pregnancy:
Compared with non-users, there was no significant difference in RR for dual-users who continued smoking at similar level (RR 2.2, 0.6 to 7.4) or who smoked less (RR 1.0, 0.4 to 2.7). There was a significantly increased risk for dual-users who stopped smoking and continued vaping (RR 3.2, 1.5 to 6.6) 

	NR
	NR

	Clemens et al 2019 [37]

	NR
	NR
	Compared with those not exposed to vaping or smoking, babies of dual-users had a non-significant relative risk, for SGA of 8.3, 95% CI 1.0 to 69.1

	NR
	NR

	Cohn et al 2023 [38]

	NR
	NR
	NR
	NR
	No significant difference in adverse birth outcomes (any incidence of preterm birth, low infant birth weight, baby with birth defects, placenta previa, placenta abruption, or pre-eclampsia) for a group combining past 30-day exclusive vaping and dual-use compared with non-use (Adjusted OR 1.88, 95% CI 0.67 to 5.13)


	Froggatt et al 2020 [40]
	Similar GA for exclusive-vapers (39.84 weeks) and non-users (39.18 weeks)

	Birthweight was similar 
for exclusive-vaping (mean (SD) = 3477.11 (257.91)g) vs non-use (3451.9 (596.69)g)
	NR
	Neonatal Behavioural Assessment
Scale:

Compared with non-exposed  infants, abnormal reflexes significantly higher for exclusive-vaping (d = 1.625, p = 0.002) and similar for exclusive-vaping and exclusive-smoking (d = 0.287, p = 0.236).

Compared with non-exposed infants, motor maturity significantly lower for exclusive-vaping (d = 0.732, p = 0.036,) and similar for exclusive-vaping and exclusive-smoking (d = 0.103, p = 0.745).

No significant
differences in self-regulation scores for non-use vs vaping (d = 0.713, p = 0.057) or between smoking and vaping (d = 0.358, p = 0.454). Self-regulation scores were significantly lower for smoking vs non-use (d = 0.649, p = 0.010).

	Mean (SD) cm:
Infant head circumference
similar for infants of exclusive-vapers (34.4 (0.89) vs exclusive-smokers (33.6 (1.5) or non-users (34.8 (1.5)

	Froggatt et al 2021 [41]

	NR
	NR
	NR
	Ultrasound scans of fetal movements.
79 sets of paired 32- and 36-week data.

When adjusting for time of day, no significant differences in relative frequency of mouth movements between exposure groups (exclusive-vaping, exclusive-smoking, non-use) at 32 or 36 weeks gestation (d = 0.31, p =0.31).

Mouth movements significantly declined from 32 to 36 weeks gestation for non-exposed foetuses (p = 0.02), but not for the exclusive-vaping (p = 0.06) or exclusive-smoking groups (p value NR).

	NR

	Galbo et al 2022 [56]

	NR
	NR
	NR
	NR
	Significantly higher odds of at least one adverse birth outcome among those reporting any vaping during the last three months of pregnancy versus women who did not (aOR 1.62, 95% CI 1.16 to 2.26)




	Hajek et al 202215
Pesola et al, 2024 [57]
	No significant differences between vaping and NRT arms of trial for GA 
(RR, 95% CI: 0.23, 
-0.14 to 0.59) or pre-term birth (RR, 95% CI: 0.73, 0.51 to 1.05).

Abstainers not using nicotine products (vaping or NRT) had more PTBs than abstainers using these products (aRR, 95% CI: 0.29 (0.12 to 0.70). GA was similar in these groups (mean (SD): 37.6 (4.0), 38.6 (2.7), respectively, RR 95% CI 0.93 (-0.34 to 2.21).

Rates of PTB were similar in exclusive smokers (who did not vape or use NRT) and dual-users (11.2%, 9.6%, respectively; RR 95% CI 0.89 (0.60 to 1.34). GA was also similar in these groups (mean (SD): 38.2 (3.2), 38.4 (2.9), respectively, RR 95% CI -0.26 (-0.68 to 0.16)

	Compared with babies in vaping arm, babies in the NRT arm had significantly higher relative risk of low birthweight of 0.65 (CI 95% 0.47 to 0.90).

[bookmark: _Hlk137913328]BW in smoking abstainers using nicotine products (vaping or NRT) was significantly higher than in smokers (3.3 kg (SD)=0.7) vs 3.1 kg (SD=0.6); difference=0.15 kg, 95% CI: 0.05 to 0.25) and not significantly different from abstainers not using nicotine products (3.1 kg (SD=0.8) (RR 0.20 (-0.05 to 0.45)).

Birthweights in dual-users and exclusive smokers (who did not vape or use NRT) were the same (3.1kg).

Rates of low birth weight were not significantly different for abstainers who were regularly using nicotine products vs those not using these products (9.9%, 16.0%, respectively; RR 95% CI 0.64 (0.24 to 1.72). Nor were they significantly different for dual-users and exclusive smokers (13.2%, 11.3%, respectively; RR 95% CI 1.24 (0.85 to 1.81)

	NR
	No significant differences between vaping and NRT arms of trial for GA 
(RR, 95% CI: 0.23, 
-0.14 to 0.59) or pre-term birth (RR, 95% CI: 0.73, 0.51 to 1.05).

Smoking abstainers not using nicotine products (vaping or NRT) had more PTBs than abstainers using these products (aRR, 95% CI: 0.29 (0.12 to 0.70). GA was similar in these groups (mean (SD): 37.6 (4.0), 38.6 (2.7), respectively, RR 95% CI 0.93 (-0.34 to 2.21).

Rates of PTB were similar in exclusive-smokers (who did not vape or use NRT) and dual-users (11.2%, 9.6%, respectively; RR 95% CI 0.89 (0.60 to 1.34). GA was also similar in these groups (mean (SD): 38.2 (3.2), 38.4 (2.9), respectively, RR 95% CI -0.26 (-0.68 to 0.16)

	RR, 95% CIs:
No significant differences between vaping and NRT arms of trial for neonatal intensive care unit admissions (1.11, 0.76 to 1.63) or congenital abnormalities (1.68, 0.89 to 3.14)

There was insufficient incidence of miscarriage, stillbirth, neonatal death, postnatal death, terminations or maternal death to compute RRs.

There was insufficient incidence of congenital abnormalities to compute RRs among abstainers. Rates of these abnormalities were not significantly different in dual-users vs exclusive smokers (4.5%, 3.1%, respectively, RR 95% CI 1.38 (0.66 to 2.87).


	Hawkins et al 2021 [42]

	Coefficient (95% CI) (adjusted)

There was no significant difference in the risk of PTB, compared with non-users, for exclusive-vapers (1.39, 0.84 to 2.30) or dual-users (1.03, 0.73 to 1.46).

There was no significant difference in gestational age, compared with non-users, for exclusive-vapers (-0.21, -0.45 to 0.03) or dual-users (-0.15, -0.43 to 0.12) 

	Coefficient (95% CI) (adjusted) 

There was no significant difference in birth weight between infants of non-users, and exclusive-vapers (-57.8, -134.3 to 18.6). Infants of dual-users weighed significantly less than those of non-users (-193.9, -274.9 to -112.8, p < 0.01). 

	Coefficient (95% CI) (adjusted) 

There was no significant difference in the risk of SGA between infants of non-users and exclusive-vapers (0.78, 0.48 to 1.27). Infants of dual-users had a higher risk of SGA than non-users (1.93, 1.31 to 2.83, p < 0.01). 

	NR
	NR

	Kim et al 2020 [43]

	Adjusted Odds ratios (OR), 95 CIs: 

Compared with non-users, infants of exclusive-vapers were significantly more likely to have PTB (1.86, 1.11 to 3.12)

Infants of vapers and smokers had similar odds of preterm birth (1.06, 0.46 to 2.48)
	Adjusted Odds ratios (OR), 95 CIs: 

Compared with non-users, infants of exclusive-vapers were significantly more likely to have LBW (1.53, 1.06 to 2.22)

Infants of vapers and smokers had similar odds of LBW (0.71, 0.37 to 1.37)
	Adjusted Odds ratios (OR), 95 CIs: 

Compared with non-users, infants of exclusive-vapers were significantly more likely to be SGA (1.76, 1.04 to 2.96)

Infants of vapers and smokers had similar odds of SGA (0.67, 0.30 to 1.47)

	NR
	NR

	Lavezzi et al 2022 [44]

	NR

	NR
	NR
	Adverse neuropathological brainstem outcomes (pulmonary hypoplasia, pFn hypoplasia) were present in most of those smoking, exclusively vaping and dual-using among cases of sudden intrauterine unexplained deaths. Few non-users had these adverse outcomes. Detailed results NR. 

	NR

	Lin et al 2023 [45]

	NR
	NR

	NR
	NR
	Adjusted ORs 95% CI: Neither quitting vaping before pregnancy nor vaping (combining exclusive-vapers and dual-users) during pregnancy were significantly associated with high-risk birth (1.14, 0.54 to 2.40; 1.19, 0.38 to 3.73, respectively) or foetal death (0.39, 0.07 to 2.26; 0.33, 0.04 to 2.83 respectively),
compared with not vaping.

Flavours:
Compared with ‘other flavours’,
use of menthol/mint was significantly associated with fetal death (3.27, 1.17 to 9.19), but was not associated with high-risk pregnancy (1.09, 0.22 to 5.49). Neither alcohol nor candy favours were significantly associated with these outcomes vs ‘other flavours’.


	McDonnell et al 2019 [46]

	Mean gestation at delivery was similar in exclusive vapers, dual-users, smokers and non-users (all 39 weeks)
	Babies of exclusive-vapers and non-users had similar BW and incidence of LBW (p=0.97, p=0.60, respectively)

Compared with smokers and dual-users, babies of exclusive-vapers had significantly greater BW and lower incidence of LBW (all p<0.001)
 

Babies of exclusive-mokers and dual-users had similar BW and risk of LBW (NR)
	Babies of exclusive-vapers and non-users had similar mean birth centile (both 47th centile, p=0.97)

Compared with smokers and dual-users, babies of exclusive-vapers had a significantly higher mean birth centile (both p<0.001).
 

Babies of exclusive-smokers and dual-users had a similar mean birth centile (27th & 30th centile, respectively)

	NR
	Neonatal intensive care unit admissions rates similar for vapers, dual-users, smokers and non-users (range 5% to 8% admitted)

APGAR scores were the same for all study groups (all 9, 10)

	Nanninga et al 2023 [47]

	There were no significant differences in PTB across the study groups (vapers, smokers, dual-users, non-users) (p=0.75)
	NR
	Across the four groups, there was an overall significant difference in SGA (0.02), with a tendency for higher rates of SGA in vapers compared with smokers, dual-users and non-users

	NR
	When comparing the four groups, there was no difference in hospital admissions in the first year of life (p=0.43) or for a composite infant outcome (p=0.11)

	Opondo et al 2021 [48]

	Adjusted for smoking pattern, compared with not vaping, vaping (combining vapers and dual-users) was not associated with PTB (risk ratio, 95% CI = 1.29, 0.54 to 2.04, p=0.210) or GA (difference 95% CI = 
-0.18, -0.58 to 0.21)

	Adjusted for smoking pattern, compared with not vaping, vaping (combining exclusive-vapers and dual-users) was not associated with BW (difference 95% CI = -31.7, -125.8 to 62.5)
	NR
	NR
	NR

	Regan, Bombard et al 2021 [49]

	Adjusted prevalence ratio, 95% CIs:

Compared with non-use, exclusive-vaping in pregnancy had a significantly higher prevalence of PTB (1.69, 1.20 to 2.39).

PTB prevalence was similar for exclusive-smokers and dual-users (0.82, 0.59 to 1.14).

Frequency of vaping:
Compared with non-vapers (i.e., group combining smokers and non- users), exclusive-vapers with daily use had a significantly higher prevalence of preterm birth (1.94; 95% CI 1.28 to 2.93). The results was not significant for non-daily use (1.26, 0.71 to 2.22).

Prevalence of pre-term birth was similar for ‘non-vapers’ and dual-users both for daily and less than daily vapers.

	Adjusted prevalence ratio, 95% CIs:

Compared with non-use, exclusive-vaping in pregnancy had a significantly higher prevalence of LBW (1.88, 1.38 to 2.57). 

LBW prevalence was similar for exclusive-smokers and dual-users (1.05 (0.80 to 1.38)

Frequency of vaping:
Compared with non-vapers (i.e., combining smokers and non- users), exclusive-vapers with both daily and non-daily vaping had a significantly higher prevalence of LBW
(2.00, 1.34 to 3.00; 1.76, 1.04 to 2.65, respectively).

Prevalence of LBW was similar for ‘non-vapers’ and dual-users both for daily and less than daily vapers.
	Adjusted prevalence ratio, 95% CIs:

Compared with non-use, exclusive-vaping in pregnancy was not associated with higher prevalence of SGA (1.10, 0.65 to 1.86). 

SGA prevalence was similar for exclusive-smokers and dual-users (1.15, 0.89 to 1.48).

Frequency of vaping:
Compared with non-vapers (i.e., combining smokers and non- users), prevalence of SGA for exclusive-vapers was similar, irrespective of whether vaping was daily or less than daily (NR). 

Prevalence SGA was similar for ‘non-vapers’ and dual-users both for daily and less than daily vapers.
	NR
	NR

	Regan & Pereira 2021 [50] 

	Adjusted prevalence ratios (aPRs, 95% CI):

Both exclusive-vapers and dual-users had similar prevalence of PTB to
non-users (former smokers) 
(1.21, 0.78 to 1.87; 1.26, 0.91 to 1.73, respectively).

Compared with babies of exclusive-smokers, rates of PTB were similar for both exclusive-vapers and dual-users (0.85, 0.55 to 1.31; 0.88, 0.64 to 1.22, respectively)

	Adjusted prevalence ratios (aPRs, 95% CI):

Compared with non-users, both exclusive-vapers and dual-users had higher prevalence of LBW (1.52, 1.01 to 2.29; 2.11, 1.60 to 2.77, respectively).

Compared with babies of exclusive-smokers, LBW rates were similar for both exclusive-vapers and dual-users (0.81, 0.54 to 1.21; 1.12, 0.85 to 1.46; respectively)
	Adjusted prevalence ratios (aPRs, 95% CI):

Compared with non-users, dual-users had a significantly higher prevalence of SGA (2.60, 2.00 to 3.38) and exclusive-vapers had a similar prevalence of SGA (1.22, 0.63 to 2.34).

Compared with babies of exclusive-smokers, SGA rates were similar for both exclusive-vapers and dual-users (0.56, 0.29 to 1.08; 1.20, 0.94 to 1.55)
	NR
	NR

	Shittu et al 2022 [52]

	NR
	NR
	Adjusted relative risk (RR), 95% CI: 
Impact of continued use:
Compared with non-users, those exclusive-vaping or dual-using in pregnancy had a significantly increased RR of SGA (1.52, 1.45 to 1.60; 2.53, 2.47 to 2.58, respectively).

Impact of quitting:
Compared with exclusive-vapers pre-pregnancy, exclusive-vapers who quit vaping by late pregnancy had lower SGA risk (0.55, 0.52-0.59) 

Exclusive-vapers who quit vaping during pregnancy had comparable risk to non-users (RR 0.84, 
0.82 to 0.87).

Compared with continuous dual-use, quitters of vaping only and of smoking only had a moderate decrease in risk of SGA (0.71, 0.69 to 0.73; 0.60; 0.57 to 0.64, respectively); dual-users who quit both vaping and smoking had the largest decrease in risk (RR 0.48, 0.46 to 0.49).

Impact of switching:

Switching from exclusive-smoking to exclusive-vaping by late pregnancy was associated with a similar risk to non-users (0.83, 0.73 to 0.93). 

Compared with non-users, pre-pregnancy smokers who continued smoking and started vaping had an elevated risk of SGA (2.09, 2.00 to 2.19).

Compared with continuous smokers, continuous
smokers who started dual-use had a slightly lower risk of SGA (0.94, 0.90 to 0.98)

	NR
	NR

	Wang et al 2020 [53]

	Adjusted Odds ratio (aOR), 95% CIs :
Compared with non-users, exclusive-vapers and dual-users had similar risk of PTB (aOR 1.2, 0.5 to 2.7; 1.3, 0.8 to 2.3; respectively)
	NR
	Adjusted Odds ratio (aOR), 95% CIs 
Compared with non-users, SGA rates for exclusive-vapers were not significantly different (aOR 2.4, 1.0 to 5.7) but were significantly higher for dual-users (2.3, 1.3 to 4.1).
	NR
	NR

	Wang et al 2022 [54]
	All comparisons in last three months of pregnancy (aOR 95% CIs):
Compared with non-users, the odds of preterm birth was significantly higher for exclusive light smokers (1.27, 1.08 to 1.50) and exclusive heavy smokers (1.45, 1.19 to 1.76), but was not significantly different for exclusive occasional vapers (0.76, 0.35 to 1.65), exclusive frequent vapers (1.21, 0.65 to 2.26), dual-users: light smoker & occasional vaper (0.61, 0.34 to 1.10), dual-users: light smoker & frequent vaper (1.18, 0.58 to 2.40), dual users: heavy smoker & occasional vaper (1.52, 0.80 to 2.89), 
or dual users: heavy smoker & frequent vaper (1.44, 0.78 to 2.65).

	NR


	All comparisons in last three months of pregnancy (aOR 95% CIs):
Compared with non-users, the odds of SGA was significantly higher for exclusive light smokers (2.10, 1.79 to 2.46), exclusive heavy smokers (2.78, 2.34 to 3.29), dual users: light smoker & occasional vaper (1.95, 1.13 to 3.39), dual users: light smoker & frequent vaper (3.37, 1.73 to 6.56), dual users: heavy smoker & occasional vaper (3.40, 2.02 to 5.72), and dual users: heavy smoker and frequent vaper (3.08, 1.33 to 7.10) but was not significantly different for exclusive occasional vapers (1.36, 0.47 to 3.95) or exclusive frequent vapers (1.14, 0.52 to 2.54).
	NR
	NR



NR = not reported NS = not significant SD = standard deviation, NRT= nicotine replacement therapy, aPR = adjusted prevalence ratio, OR = odds ratio, aOR = adjusted odds ratio, aRR adjusted risk ratio, 

