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Original Research Article 
Bacterial contamination of infantfeeding bottles at 
pediatric hospital and caregivers' compliance to 

disinfection and sterilization methods 
 

 
 

Introduction: Microbial contamination of infant feeding bottles could lead to an increase in the 

morbidity and mortality rate among infants, and it can be resulted from improper cleaning and 
disinfection methods of feeding bottles.  
Aim: to evaluate the rate of bacterial infection of infant feeding bottles of infants who were 

admitted to pediatric hospital. 
 
Material and Methods:The data were collected by filling questionnaires from the mothers and 

taking swabs from feeding bottles of infants who were admitted to pediatric hospital. The data 
included 20 questionnaires and 60 swabs; which 3 swabs were taken from three different area of 
the same bottle for each 20 children separately. then the swabs were tested in a laboratory to 
detect the types of isolated bacteria.  
 
Results: This study found that 91.7% of the bottles were infected, and the isolated bacteria from 
infants feeding bottle involve staphylococcus, Klebsiella, E. coli and salmonella.  Moreover, it 

found a slight elevation in the bacterial infection rate in plastic bottles more than glass bottles. 
Besides, it found a positive relationship between bottle infection and the educational level of 
mothers. On the other hand, it did not indicate any statistical association between teats, bottles 
and covers infection and occupational status of mothers. 
 
Conclusion: The improper cleaning and sterilization methods of infant feeding bottle is the main 

cause of microbial bottles contamination, which leads to increase morbidity and mortality rate 
among infants 
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1. Introduction:  

One of the main causes of new-born death in the worldwide is infection, which includes 
sepsis/pneumonia, tetanus and diarrhea, and preterm, and birth asphyxia [1].The bacterial 
infection is considered as the major cause of elevated the rates of morbidity and mortality among 
infants who receiving artificial feeding in the developing countries [2].Also, gastroenteritis and 
diarrhea are more developed among children who feed by milk bottles, which the risk of fecal 
bacterialtransmission during the feeding bottle is very high levels [3].  
This infection can be transmitted bycaregiver hands which is the main route of transmission, 
caregivers may not wash their hands properly before preparation of bottle milk and after changing 
the baby’ diapers. Also, it can be transmitted throughan unclean bottle, which the added milk could 
be contaminated inside the bottles or using contaminated water[4]. Besides, store spoons in the 
Powder Infant Formula (PIF) may lead to direct contact between PIF and spoons that have been 
touched directly by caregiver’s hands and this increase the risk of infection [5]. Furthermore, the 
remaining milk in the bottles can lead to multiply and growth microorganisms inside the feeding 
bottles [6].  
 
The previous studies identify several types of bacteria that can be found in the infant feeding 
bottles involving Escherichia Coli[7,8,9,10,11,12].  Enterobacter, Klebsiella 
[7,8,10],Staphylococcus Aureus ([7,10,11,12,13],Bacillus Cereus ([7,12,13],Vibrio Cholera [8], 
AcinobacterBaumimi[9], Salmonella[11,12,13],Streptococcus spp.,Citrobacter spp. [13], 
Aeromonas [8], Candida and Pseudomonas spp. [10].  

This infection can be prevented by several ways;one of the best effective ways is washing baby 
caring handsto prevent and reduce the spread of germs, which the caregivers must wash hands 
before and after eating, after touching animals, after changing a diaper of baby or using the toilet 
and after sneezing or coughing [14].Besides, using the appropriate methods of cleaning, sterilizing 
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and storing infant feeding items to avoid the transmission of bacteria through the infant feeding 
materials[15].Additionally, educating the care givers regarding causes and routes of bacteria 
transmission pathway to the feeding bottles[12] as well as educatingthem about the suitable 
practices of bottle cleaning and sterilization, and they must be aware about the problems that 
could be happened to the children[16]. 
 

Research Aims: To evaluate bacterial infection rate of feeding bottles of infants who admitted to 

pediatric hospital in Benghazi, and to assess the knowledge and compliance of caregivers 
regarding sterilization and disinfection methods of feeding bottles. 
 
2. Material and Methods: 

 
2.1 Study site:  

This study was conducted in Pediatric hospital in Benghazi, Libya.  
 
2.2 Study Design:  

It involves cross sectional design study.  
 
2.3 Method of Data collection:  

The data was collected in two ways, the first way is taking swabs specimens from the infants’ 
bottles, and the second way is using a multiple-choices questionnaire. This data was collected 
between November and December 2021.  
 
2.4 Sample Collection:  

The sample included 24 feeding bottles of the infants who admitted to the hospital in the period of 
study, the swabs were taken from three different area of each feeding bottle; which involves swabs 
from teats, bottles and cover. they were collected with sterile cotton swab pre-moistened with 
sterile 0.9% saline solution.Then, the date and area of the samples were registered on the 
containers. All the containers were transferred directly to laboratory in less than half of an hour to 
identify the type of isolated bacteria, and the technicians used the following agar in the laboratory; 
Blood agar BA, Nutrient Agar NA, and MacConkey Agar MAC. 
 
2.5 Questionnaire Design:  

The questionnaire was used to evaluate the mother's knowledge and practices regarding hygiene 
and sterilization of the infant feeding bottles. It involves two sections:  
Section one: sociodemographic information about the mothers, which are age, occupation, 

educational status and number of children they have.  
Section two: 10 questions about the practices of cleaning disinfecting and sterilizing the bottles.  
 
2.6 Target Population and Sample Size:  

The study involved all infants who were admitted to pediatric hospital during the study period, they 
were 24 infants. Three swabs were taken from each bottle, which involves swabs from teats, 
bottles and covers. All mothers were informed of the purpose of this study, and their consent was 
obtained before specimen collection, the swabs were collected and transferred directly to the 
laboratory, at the same time, 24 questionnaires were filled from the caregivers of these children.  
 
2.7 Statistical Analysis:  

In this study, the software SPSS version 20 is used in coding, entering and analysis the data, 
which the percentage and frequency are calculated, and Chi square and ANOVA tests are used to 
study the statistical relationship between some variables. 
 
2.8 Ethical consideration:  

This study was conducted in this hospital after the manager give the authors permission to start it 
and then getting agreement of the mothers to take samples from their baby feeding bottles.  
 
2.9 limitation:  

The limitation of this study was the difficult of administrative procedures in this hospital which it 
took a long time to get response from the head of hospital. Also, the cost of microbial culture is 
considered too expensive. 
 
3.  Results 

According to table 1, the largest number of infants (33.3 %) were 0 to 3 months, and 25% were 4- 
6 months and 10-12 months separately. Moreover, more than half of the caregivers were 
housewives (66.7%), while only 29.2% were employed. Furthermore, the largest proportion of the 
participants (33.3%) hold a bachelor’s degree, and the smallest of the sample (16.7%) have 
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preparatory degree, and half of the mothers have 3 to 4 children in their families. Also, 44.7% of 
mothers have just 1 bottle for her baby, while 33.3% had 2 bottles. 

 
Table 1 Socio-demographic characteristics of respondents 

 

Characteristics  NO. (%) 

Infant Age  0-3 months 8 (33.3%) 

4-6 months 6 (25%) 

7-9 months 4 (16.7%) 

10-12 months 6 (25%) 

Occupational status of infants 
’mother 

Housewife 16 (67%) 

Employed 7 (29%) 

Student 1 (4%) 

Educational status of infant’s 
mother 

Preparatory 4 (16.7%) 
High school degree 5 (20.8%) 

Diploma 7 (29.2%) 

Bachelors 8 (33.3%) 

Number of children each mother Less than 3  10 (41.7%) 
3 to 4 children 12 (50%) 

More than 4 children  2 (8.3%) 

Number of babiesfeeding bottle 
for each infant 

1 10 (41.7%) 

2 8 (33.3%) 

3 2 (8.3%) 

More than 3 2 (8.3%) 

Missed 2 (8.3%) 

 
 

Furthermore, figure 1 shows 58.3%   of bottles material were plastic, while 33.3% were glass. 
Besides, Figure 2 Reported that 91.7% of the bottles were infected, while only 8.3% were non 
infected. 
 

 
 
Figure 1: Type of infant bottle material 

 
 

 
 

 
 

 
 

According to table 2, the gram-positive isolated bacteria from infants'bottles involved 
Staphylococcus Aureus, however the gram negative were Klebsiella, E.coli and Salmonella. 
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Figure 2: Infection rate of infant battles 
who admitted to pediatric children from 

November to December (2021) 
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Table 2: Types of isolated bacteria from infant’s bottles  

 

Gram positive Gram negative 

Staphylococcus Aureus Klebsiella 

 E. coli 

 Salmonella 

 
 

 
 

 
 

 
 
 

According to table, 3, 33% of the teats feeding have staphylococcus aureus and 29,2% is 
Escherichia coli, and 25.0% of bacteria rate no growth. 

 
 

Table 3: Bacteria isolated from teats 
 

 

 
 

 
 
 

 
 

 
 

 
 

 
Moreover, Table 4 shows that largest proportion of isolation rate of bacteria from the bottles 
wereStaphylococcus Aureus(37.05%)and(29.2%)Escherichia Coli, while 20.8% have no growth. 

 
Table4: Bacteria isolated from baby bottles 

Percent Frequency Type of bacteria 

37.05% 9 Staphylococcus aureus 

29.02% 7 Escherichia coli 

12.05% 3 Klebsiellaspp. 

20.08% 5 No growth 

 
 
Besides, Table 5 reported that 41.2% of bottles cover were infected by staphylococcus aureus and 
29.4% Escherichia Coli, and 23.5% of covers have no growth. 

 
Table 5: Bacteria isolated from cover 

Percent Frequency Type of bacteria 

41.02% 7 Staphylococcus Aureus 

29.04% 5 Escherichia Coli 

5.09% 1 Klebsiellaspp. 

23.05% 4 No growth 

 

 

Percent Frequency Type of bacteria 

33.03% 8 Staphylococcus Aureus 

29.02% 7 Escherichia Coli 

8.03% 2 Klebsiella spp. 

25.00% 6 No growth 

4.02% 1 Salmonella 
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According to Table 6، Shows that the high percentage of infection were reported in plastic bottle 
more than glass bottles. And the largest proportion of infection were belongs toStaphylococcus 
Aureus and EscherichiaColi  as well as klebsiella. 

 
 

Table 6: Types of isolated bacteria according to bottle material 
 

Both types Glass Plastic type of bacteria 

1 3 5 Staphylococcus Aureus 

0 2 5 Escherichia Coli 

0 0 3 Klebsiella spp. 

1 3 1 No growth 

 
 

Additionally, table 7 reported that all mother said they wash their hands before the preparation of 
baby’s bottle. Also, it reported that 95.8 % of mother clean the baby’s’ bottle after every feeding 
and 70.8% of mothers use water and soap, and 16.7% use Clorox and detergents, also, it shows 
that more than half of caregivers (79%) use the brush during cleaning the bottles, while (21%) do 
not. 

On the hands, 83% of caregivers said they sterilize infant, while only 17% don’t, which the most 
sterilization method that they use is boiling in water (62.5%). Furthermore, itobserved that 92% of 
caregivers wash their hands after changing the infant’s dipper, and 4% of them use wet wipes and 
4% said they sometimes wash their hands. 

 
Table 7: Practices of cleaning and disinfect the feeding bottles 

 

Characteristics  NO. (%) 

Washing hands before bottle 
preparation. 

Yes 24 (100%) 

No 0 (0%) 

The frequency of clean the 
baby’s’ bottle  

Once aday 23 (95.8%) 

After each use 1 (4.2%) 

Method of cleaning infants' bottle Water 1 (4.2%) 
Soap and water 17 (70.8%) 

Use sodium hypochlorite 4 (16.7%) 
Chemical cleaner 1 (4.2%) 

Missing 1 (4.2%) 

` 

 

Yes 19 (79.2%) 

No 5 (20.8%) 

disinfect infant feeding bottles. Yes 20 (83.3%) 

No  4 (16.7%) 

of disinfection method that are 
used in        decontamination of 

infant bottles 

Boling in water 16 (62.5) 

Boling in water and salt 3 (12.5) 
Boling in water with sodium 
hypochlorite 

3 (12.5%) 

Dishwasher  1 (4.2) 

Commercial sterilizer 1 (4.2) 
Don’t use any method 1 (4.2) 

hand hygiene after changing 
infant dipper 

Yes  22 (91.7%) 

No  0 (0%) 
Sometimes 1 (4.2%) 

Only use wipes 1 (4.2%) 
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Besides, table 8 indicated a positive relationship between bottle infection and educational level 
of the caregivers which the p value was less than (0.05), while no relationship with a teats and 
cover infection. 

 

 
Table 8: Results of ANOVA test for assessing the association between educational 

level teats, bottles and cover infection 

 

 
 

Moreover, Table 9 reported no relationship has been observed between occupational status of 
participants and teats, bottles and cover infection which the p value was more than (0.05).  

Table 9: Results of Chi-Square Test for assessing the association between occupational 
status and teats’ infection 

 

Feeding bottle 
parts  

Chi square x
2
 Degree of freedom  P value  

Teats  3.455  4  0.485  

Bottle  2.686  3  0.443  

Cover   5.130  3  0.162 

 

4. Discussion:  

The results of the current study reported that 91.7% of infants’ bottles, covers, and teats were 

infected by bacteria, which included Staphylococcus Aureus, Escherichia Coli, Klebsiella Spp. and 

Salmonella, and that impose high risk to these infants. Compared to the previous studies, Erku et 

al. isolated bacteria from 100 samples of infant bottles in pediatric outpatients in Addis Ababa and 

they found that most common were Staphylococci, then comes Bacillus spp., and micrococci [17]. 

Moreover, other studies found Klebsiella Spp. was the most isolated bacteria in infant bottles [8,9]. 

Besides, Suthienkul et al. observed that 500 infant bottled infected with Enterobacter 

spp.,Aeromonas (14.4%), and Escherichia Coli which is the least common bacteria in Bangkok 

Thailand [8]. Alongside this, Ayaz et al. detected AcinobacterBaumini and Escherichia Coli from 

the samples of infants who were admitted to hospital in Rawalpindi Pakistan [9]. In the similar line, 

Morais et al. found that Coliform bacteria and Escherichia Coli were the most causes of 

contamination in the lacteal contents of feeding bottles of a Low Socioeconomic group (ESG) in 

metropolitan São Paulo, Brazil, which the infection in this group was higher than the High 

Socioeconomic group (HSE) in 1998 [18]. Furthermore, Elegbe et al. indicated the most isolated 

bacteria in teats was enter-pathogenic Escherichia coli, followed by Staphylococcus Aureus [19]. 

And this comes in agreement with Cherian et al. who found Escherichia Coli was the most 

common isolated bacteria in feeding bottle contents and teats in Zaria, Nigeria. Also, it was 

observed that bottles were more contaminated than teats [20]. On the other hand, Zhang indicated 

that Salmonella spp. was the main cause of infection in infant feeding bottles in less developed 

communities, and it was followed by Escherichia Coli .[21]  

Therefore, the finding of this study suggested that these infected bottles could have resulted from 

contamination in the hospital or poor hygiene from caregivers. Also, the lack of caregiver 

knowledge and education towardproper methods of cleaning and disinfection. this is in line with 

Feeding bottle parts  Degree of freedom  Mean Square  P value  

Teats  3  3.648  0.085  

Bottle  3  3.467  0.041  

Cover  3  .899  0.654  
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pervious study which suggested that the extrinsic contamination of baby feeding bottle would be 

explained by the inadequate caregiver practices during or after food preparation [22].Moreover, 

using one bottle could increase the chance of getting an infection, specifically in hospital 

environment where there is no proper place to clean and sterilize the bottles .It is important for the 

facility to provide water resource to be available alongside with proper hygiene among 

caregivers[23]. 

Moreover,the current study observed that plastic bottles are more infected with bacteria than glass 

bottles. Besides, only two types of bacteria were isolated from glass bottles, which 

wereStaphylococcus Aureas and Escherichia Coli, while Staphylococcus Aureas, Escherichia Coli 

and Klebsiella spp. were isolated from plastic bottles. In addition, another study observed that 

most mothers use plastic bottles more than glass, and it found higher amounts of milk formula 

residue in plastic bottles after complete feeding when compared to glass bottles, and this increase 

the risk of bottle bacterial contamination, also, the same studyreported that the glass bottle is 

better than plastic bottle for both organic and inorganic hygiene .[24]  

On the other hands, the present study revealed that mother’s qualification has significant 

correlation with bottles infection, however, it does not have any correlation with teats and covers 

infection. This comes in agreement with Morais et al. study that indicated higher coliform counts 

were associated with lower education levels of mothers, which observed that large number of 

coliforms in the LSE group more than HSE. Also, coliform was higher in bottles that were prepared 

by non-mother person who had lower education level [18]. In contrast, Morais at el. reported that 

mother’s educational level has no impact on the contamination degree of feeding bottle in the LSE 

group [ 18] , this comes in agreement with the present studywhich reported no statistical association 

between mother’s qualification status and bacterial infection present in the feeding bottle, teats and 

cover. On the other hand, there was no scientific research studied the relation between 

occupational status of mothers and contamination of feeding bottles until now.  

5. Conclusion:  

This study indicated that the most infant feeding bottle who admitted to hospital were contaminated 

with bacteria; which were Staphylococcus Aureus, Escherichia Coli, Klebsiella spp.and 

Salmonella. And this could be resulted from improper cleaning and sterilization methods that 

mothers used while they were in hospital. And this infection may be transmitted to the baby bottles 

through mothers' hands during hospitalization. Therefore, the mothers should have appropriate 

education and experience with sterilization methods of the infants’ bottle before preparing meals 

for their babies. They also have to sterilize the infants’ feeding bottles with boiled water 

immediately after every use or meal. Additionally, establishing standard precautions to prevent the 

spread of hospital-acquired infections to the infants’ bottles, including hand washing with soap and 

water or rubbing hands with alcohol before and after the daily examination of the admitted children 

as well as before and after preparing food. In addition, a proper education should be conducted to 

mothers about the risks of diseases that are caused by contaminated feeding bottles for children 

and the route of infection transmission.Moreover, hospital administration should provide a policy 

and procedures for battle feeding handling to mothers and caregivers.  
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