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This document provides further details concerning the methodology. 

2.1 Study setting: 

This is an Institutional Review Board-approved, cross-sectional, observational study, that was conducted 

between August 2019 and March 2020 at the emergency departments (ED) and pediatric clinics of the 

American University of Beirut Medical Center (AUBMC), Saint George Hospital (SGH), and Bahman 

Hospital (BH), which are all located in Beirut, the capital of Lebanon. AUBMC, the largest tertiary care 

center in Lebanon, was the leading institution, and other hospitals were included in order to get a better 

representation of BLL in the pediatric population of the Beirut area. Children aged 1-6 years were 

recruited in order to assess their BLL. Written consent was obtained from the primary caregivers of the 

children before enrolling them in the study.  

2.2 Outcome measures: 

Recruitment occurred by convenience sampling whereby a research fellow was present during different 

times of the day in order to enroll participants. After written consent was obtained from the primary 

caregivers, a questionnaire, that took approximately 10 minutes to complete, was delivered by the 

recruiter. The questionnaire was paper-based and was available in both Arabic and English. It contained 

sections on demographics, household condition, parental exposure, medical history, nutritional history, 

and travel history. It was tailored to include common practices in Lebanon (Appendix A). 

After completing the questionnaire, the primary care givers were counseled about Lead toxicity, and were 

provided with the World Health Organization (WHO) brochure on Lead poisoning that was part of the 

International lead poisoning prevention week of action (2018). Permission was obtained from the WHO 

to translate and reproduce the brochure, so the brochure was provided in both English and Arabic in order 

to better reach the Lebanese population (Appendix B).  
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For every participant, 3 mL of venous blood was drawn by a certified phlebotomist or nurse and placed in 

a metal-free Ethylenediaminetetraacetic acid (EDTA) tube. The same metal-free tubes were provided by 

the research team to all 3 hospitals. Blood withdrawal occurred following the standard operating 

procedure at the hospitals thereby minimizing all sources of contamination. Collected samples from each 

center were transported to the AUBMC Medical Chemistry Laboratory Department in a portable ice-

cooled box and then kept at 6℃ until transfer to the analysis facility. The samples were shipped by plane 

for analysis at Bio Scientia Laboratories in Germany. This is the standard way of testing for lead for all 

patients at AUBMC, as the test equipment is not available in Lebanon. The blood sent was de-identified 

and labelled using study ID numbers only in order to protect patients’ confidential information. BLL for 

all enrolled patients was reported in μg/dL. At Bio Scientia Laboratories, the analytical method of lead 

analysis is ICP-MS (inductively coupled plasma mass spectrometry), using a 7800 Agilent device. The 

limit of detection was 0.2 µg/dl.  After the BLL was reported to AUBMC by the lab, the primary care 

givers were contacted by phone in order to inform them of the results and any necessary interventions/ 

follow up. 

2.3 Statistical Analysis: 

Statistical analyses were performed using the Statistical Package for Social Sciences (IBM SPSS 25.0). 

Descriptive statistics were summarized by presenting the frequencies and percentages for categorical 

variables and mean and standard deviation for continuous variables. The participants were stratified 

according to the median of the BLL (9.3µg/L). In the bivariate analysis, the association between the 

stratified BLL and other categorical variables was carried out by using the Chi-square and Fisher's exact 

tests, as appropriate. Student's t-test was used for the association with continuous variables. Multivariate 

regression analysis was used to adjust for potentially confounding variables. A stepwise multivariate 

logistic regression was conducted with all risk factors found to be significant in the bivariate analysis in 

addition to those considered as being clinically meaningful. The multivariate analysis accounted for the 

following variables: Age, Gender, Level of education of the mother or caregiver 2, Household income, 
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Chronic health problems, and the Presence of Construction sites within 300 m of the house. A p-value of 

0.05 was set for the entry of potential predictors into the model, whereas a p-value of 0.1 was set for 

removal from the model. The results of the multivariate analysis were presented by the adjusted odds ratio 

(aOR) and with confidence interval (CI) of 95%. A p-value of <0.05 was considered statistically 

significant. 
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