Abstract
Background: The present methodological study is aimed at identifying factors related to accurate insertion of peripherally inserted central catheters (PICCs). 
Methods: We enrolled 835 neonates who underwent PICC insertion for intravenous injections administered for 6 days following neonatal intensive care unit (NICU) admission at C University Hospital between January 2011 and October 2015. Electronic medical records and chest X-rays were analyzed. 
Results: Of the 835 neonates included in the study, 790 (94.6%) had proper PICC insertions, and 45 (5.4%) had improper insertions. The final length of the PICC line was calculated using the following equation: 
Equation) Insertion length = intercept + (β1 *gestational age) + (β2 * weight) + (β3 * diagnosis)
The accuracy of the equation was confirmed by the Brand-Altman type plot. Regarding insertion timing, number of PICC replacements, PICC maintenance times, and medications administered, there were significant differences by gestational age and patient weight, and the differences were significant, with p<.001 for all parameters.
The risk of inappropriate catheter insertion was 3.3-fold higher when blood vessels were vulnerable (p=.001; odds ratio 3.33; 95% confidence interval (CI) 1.61-6.92). The risk for inappropriate catheter insertion was 66.4-fold higher at the cephalic vein compared to other blood vessels (p<.001; odds ratio 66.39; 95% CI 18.77-234.91). 
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