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Vitamin C (ascorbic acid) is an essential water-soluble micronutrient involved in the 
antioxidant defense mechanisms and synthesis of collagen [1]. It has been suggested 
that vitamin C could be effective in preventing premature rupture of membranes 
(PROM) and preterm birth, but previous systematic reviews and meta-analyses had 
inconsistent results [1-4]. Some found that women supplemented with vitamin C had 
reduced risk of preterm PROM (PPROM) [1] and term PROM (TPROM) [1], while 
other found that vitamin C supplementation was not effective in reducing risk of 
PPROM [3, 4] or preterm birth [1, 3] or, conversely, that it was associated with an 
increased risk of preterm birth [2]. Considering previous inconsistencies, we aimed to 
conduct a systematic review and meta-analysis to determine if vitamin C 
supplements could be effective in preventing PROM or preterm birth. We registered 
our protocol in PROSPERO (CRD42022371644). PubMed/MEDLINE, Scopus and 
Web of Science were searched up to December 21, 2022. Backward and forward 
citation searching was also performed. We included randomized controlled clinical 
studies evaluating the efficacy of vitamin C supplementation alone in prevention of 
PROM or preterm birth in pregnant women in comparison with control group who 
received placebo or no vitamin C supplementation, and excluded studies in which 
information needed for calculation of combined effect sizes could not be extracted, 
calculated or obtained, studies with unavailable full text, conference abstracts, non-
randomized clinical studies and studies in which efficacy of vitamin C in 
combination with other supplements was evaluated (if both groups received same 
supplements such study was not excluded). Cochrane Risk of Bias 2 (RoB 2) tool was 
used to assess risk of bias. Data analysis was performed using Meta-Essentials: 
Workbooks for meta-analysis (Version 1.5) [5]. Random effects model was used with 
inverse variance weighting method, while combined effects sizes were estimated 
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using risk ratio (RR) and considered significant only if both 95% confidence interval 
(CI) did not include 1 and p<0.05. Four main outcomes were evaluated: PROM 
(regardless of being preterm or term), PPROM, TPROM and preterm birth. Cochran’s 
Q test and I2 statistic were used to evaluate statistical heterogeneity. In case of 
significant heterogeneity (p<0.10 and I2>50%), subgroup and moderator analyses 
were used to explore potential sources of heterogeneity. Sensitivity analysis was 
carried out by excluding individual studies one at a time and recalculating the 
combined effect size estimates for the remaining studies. We planned to assess 
publication bias, but because of the small number of studies (less than 10) we did not. 
A total of 9 studies (10 reports) met eligibility criteria. Total daily dose of vitamin C 
supplementation varied from 100 to 1000 mg. The overall risk of bias according to 
RoB 2 tool was judged as “high” and “some concerns” for 4 (44.4%) and 5 (55.6%) of 
9 studies, respectively. Vitamin C supplementation was associated with a 
significantly reduced risk of PROM (7 studies, 1590 participants, RR=0.57, 95% CI 
from 0.39 to 0.81, Z=−3.82, p<0.001, Q=6.83, p=0.337, I2=12.17%, robust in sensitivity 
analysis) and PPROM (4 studies, 457 participants, RR=0.67, 95% CI from 0.45 to 0.99, 
Z=−3.25, p=0.001, Q=1.27, p=0.737, I2=0.00%, not robust in sensitivity analysis) 
without significant between-study heterogeneity. No significant differences were 
seen between women supplemented with vitamin C and controls in risk of TPROM 
(3 studies, 397 participants, RR=0.44, 95% CI from 0.13 to 1.49, Z=−2.89, p=0.004, 
Q=2.29, p=0.319, I2=12.50%, robust in sensitivity analysis) without significant 
between-study heterogeneity and preterm birth (5 studies, 1643 participants, 
RR=0.94, 95% CI from 0.57 to 1.55, Z=−0.34, p=0.730, Q=8.02, p=0.091, I2=50.13%, 
robust in sensitivity analysis) but with significant between-study heterogeneity, so 
we explored its potential sources in subgroup and moderator analyses with available 
data. Subgroups of studies in Africa and continents other than Africa had an 
acceptable level of heterogeneity (I2=43.86% and I2=0.00%, respectively) and 
combined effect sizes were not significant (RR=1.10, 95% CI from 0.56 to 2.18 and 
RR=0.52, 95% CI from 0.17 to 1.59, respectively). Also, subgroup of studies with high 
risk of bias was without any heterogeneity (I2=0.00%) and with nonsignificant 
combined effect size (RR=0.77, 95% CI from 0.03 to 22.90). In conclusion, our results 
indicate that vitamin C supplementation could be effective in reducing risk of PROM 
and PPROM, but not TPROM and preterm birth. Considering that membrane 
rupture may be associated with increased oxidative stress and abnormalities in 
collagen formation and structure [6], vitamin C could be effective in preventing 
PROM and PPROM because of its antioxidant effects and role in the synthesis of 
collagen. However, the total number of studies included in some of the analyses was 
relatively small, so these results should be interpreted cautiously as some analyses 
could have been underpowered. Also, considering significant heterogeneity and lack 
of robustness in some of the analyses, additional high-quality studies with low risk of 
bias, larger and more homogenous samples are needed to confirm these findings.  
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