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According to the World Health Organization's (WHO) Global Health Observatory Data; in 2016, the risk of 

neonatal death in Africa was 6 times greater than in European countries. UNICEF noted that more than 

15% of children born in Liberia die before reaching their first birthday. Liberia's leading causes of infant 

mortality are malaria, neonatal tetanus infections, nutritional related deficiencies, and umbilical cord 

infections. 

The purposes of this project were to a) initiate aseptic birth interventions using disposable clean delivery 
kits to pregnant women in under-resourced areas of Monrovia, Liberia, b) assess for umbilical cord 
infection in their infants for 28 days following birth, and c) facilitate an educational program for assessing 
the signs for neonatal infection of the umbilical cord site of infants. The project was conducted in 
partnership with the University of Liberia School of Nurse Midwifery, UNICEF, and the Liberia Ministry of 
Health. 

Thirty pregnant women who have received a tetanus-toxoid immunization, as documented by the 
UNICEF vaccination coordinator of the West and Central Africa regions, along with their newborn infants 
were recruited from clinics and a hospital serving under-resourced areas of Monrovia, Liberia. 

Given that contamination with tetanus spores can occur when the umbilical cord is cut by an unsterile 
instrument, the study's participating expectant mothers and their attending midwives were given an 
aseptic birth kit for use at the time of delivery. The items in the birth kits were consistent with the WHO's 
'six cleans' model which supports a clean and sanitary mode of delivery. Each birth kit came in a pink 
purse and contained a pair of sterile gloves, a clean delivery surface by means of a blue chux pad, a 
clean cord clamp, a pair of umbilical cord scissors, a wiping cloth to clean and dry the baby after delivery, 
and a bar of ayurvedic soap to clean the mother's perineum. Since prior research has shown that not all 
of the items in clean birth kits are used in the under-resourced areas of developing countries, 
documentation of the utilization/non-utilization of each of the 6 contents of the birth kit was noted on 
participant's data collection sheets. 

The infants of the participating mothers were followed and assessed for umbilical cord infection (neonatal 
omphalitis) for 28 days post-delivery. Specifically, the infants were assessed for swelling and redness 
around the umbilical cord, the presence of pus at the umbilical cord site, and temperature at 12 time-
points over the first 28 days following birth. 

Lastly, an educational program containing digital photo algorithms that detail the distinct stages of 
neonatal umbilical cord infection and neonatal omphalitis was provided to all midwives, local health 
workers, students and mothers at the participating and surrounding clinics, hospitals, and villages as an 
educational resource. As there is a fine line between umbilical cord healing and the development of 
infection, the algorithm helped all to recognize both early and active signs of infection and to seek early 
clinical intervention. 



Descriptive analysis including frequencies was used to describe the use of the individual items in the 
clean birth kit and the occurrence of umbilical cord infection in the infants. The project was consistent with 
the fundamental objectives of The Ministry of Health's Committee on Child's Survival which holds to the 
constitutional goal of preparing a comprehensive National Child Survival Strategy and Implementation for 
the reduction of under-five mortality. 
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Abstract Summary: 

The project's objective was to evaluate the effectiveness, impact, and rate of infant umbilical cord 

infection when community health care workers/ midwives utilized clean delivery kits in under-resourced 

areas of Monrovia, Liberia. A descriptive-exploratory design study was conducted to determine the rate of 

kit utilization, infection rate; with retrospective chart review. 

 

Content Outline: 

In Liberia, infection is the leading cause of neonatal mortality. Many of the infections responsible for 

neonatal deaths originate from umbilical cord stump contamination. When an infant's umbilical cord is cut 

with a non-sterile instrument, contamination occurs rapidly. Neonatal umbilical cord infections (omphalitis) 

https://whqlibdoc.who.int/hq/2010/WHO_MPS_09/04_eng.pdgf


quickly progresses into sepsis (septicemia) once bacterium gain access to the neonatal vasculature via 

the umbilical vessels. Endemic areas as Africa and Ethiopia have significantly higher rates of omphalitis. 

Providing clean, disposable birth supplies to under-resourced populations in Liberia for aseptic birth 

delivery; along with administration of a maternal tetanus toxoid immunization decreases the rate of 

neonatal infection within developing nations dramatically. With Liberia's increased neonatal sepsis rates 

and high neonatal morbidity and mortality, an intervention that will assist endemic African/Ethiopian 

villages in conducting proper umbilical cord care is more than necessary. 

The project's purposes are: 1) to initiate aseptic birth interventions via disposable clean delivery kits and 
assess for umbilical cord infection for 28 days following births in babies who have received a maternal 
tetanus-toxoid immunization, 2) to facilitate educational programs for assessing signs of neonatal 
infection of the umbilical cord, and 3) to describe the common practices related to delivery, umbilical cord, 
and newborn care practices in under-resourced areas of Liberia (hospitals, clinics, and remote villages). 
Thirty participants who received maternal tetanus toxoid immunizations from UNICEF were recruited to 
receive an aseptic birth kit for use during delivery; and their infants were assessed at 12 intervals over 28 
days for signs/symptoms of umbilical cord infection. A health education program using a digital photo 
algorithm was presented to the delivering midwives, local health workers and students at the University of 
Liberia School of Nursing that details the hallmark signs of neonatal umbilical cord infection: redness, 
swelling, and pus. Additionally, 6-8 midwives were interviewed regarding common practices related to 
delivery, umbilical cord care, and newborn care practices as well as barriers to implementing aseptic 
technique for the delivery and care of newborns. This project was conducted in collaboration with the 
University of Liberia School of Nursing and is supported by the Liberia Ministry of Health. 
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