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Background and Objectives: In line with World 

Health Organization aims to assess health at birth 

and its environmental determinants, we conducted 

prospective longitudinal studies to obtain 

prevalencein 2011 and 2016-2018 of babies born 

preterm, with birth defects, and low birth weight at 

term in Gaza, Palestine and investigated the role of 

heavy metals in the environment in impacting these 

outcomes.Gaza was attacked militarily 3 times in 

the last 10 years with weaponry shown to discharge 

toxic and teratogenic heavy metals. Mothers 

directly exposed to these attacks had higher heavy 

metal load than those unexposed. The metals in 

contaminated mothers crossed the 

placenta.Investigation of changes in prevalence of 

adverse birth outcomes showed associations with 

maternal contamination with heavy metals and with 

metal distribution in time and over the territory. 

The role of confounders and genetic factors for this 

increased prevalence were ruled out. 

Methods: Hospital based study in Shifa Maternity, 

Gaza included all women delivering in 2011 

(n=4049), 2016 (n=6104), 2017 (n=2148), and 2018 

(n=2900). EUROCAT questions were included in 

the questionnaire developed ad hoc by integrating 

70 queries about specific local socioeconomic and 

physical environments (using data from the United 

Nations (UN) organization and local 

environmentalists). CD10 was used for diagnosis of 

major structural birth defects. The same 

methodology and procedures allowed for 

comparison of surveillance data. The load of 23 

metals was determined by ICP/MS in the hair of 

mothers and newborns. Analysis for trend in 

changes in health across time was calculated using 

the chi-square test; logistic regression analysis 

identified predictor factors for negative outcomes. 

Comparison of metal loads with standards from 

outside the war area and between groups of women 

divided according to exposure or residence was 

conducted using Wilcoxon/Kruskal-Wallis tests; 

comparison of metal load across birth years was 

calculated using the median test. 

Results:Prevalence of preterm birth and birth 

defects increased from 2011. No change in known 

co-factors of reproductive health justified this rise. 

Military attacks in 2012 and 2014 introduced a 

major novel risk for adverse outcomes at birth: 

contamination by teratogenic heavy metals weapon-

remnants, which remain stable in the environment, 

accumulate in humans, and induce multiple 

epigenetic changes, was highest in women 

experiencing direct attacks. Delay in removal of 

rubble and weaponry and impaired rehabilitation of 

waste management increased the risks. Heavy metal 

load in women and babies were highest in 2016 for 

those living near unmanaged waste and predicted 

preterm birth and birth defects.Incidence of birth 

defects was steady in 2018, and the percentage of 

mothers housed in proximity to unmanaged waste 

was more than halved from 2017, due to partial 

reconstruction. The surveillance coupled with 

testing of heavy metal contamination show the role 

of these as inducers of negative birth outcomes. 

Discussion and Conclusions: In Gaza, prevalence 

of birth defects grew steadily since Israeli 

withdrawlin 2005 and started attacks with 

weaponry containing heavy metals. Incidence of 

negative birth outcomes in 2011 was paralleled by 

higher contamination with weapons-remnant heavy 

metals among mothers exposed to the attacks and 

their babies. Two years after the 2014 attacks, 

contamination by heavy metals and prevalence of 

birth defects and preterm birth were highest for 

residents near unmanaged waste, which became 

"hot spots" of metal contamination. No changes in 

prevalence were observed in 2018, when residences 

nearest to unmanned waste had greatly decreased. 

Our interpretation of the data is that heavy metals 

remnants of weapons are a major factor for the 

decrease in reproductive health in Gaza and for 

increased perinatal death, documented by UN 

Relief Works Agency. High loads of mercury and
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