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Abstract: Estimates and projections of children living with HIV, the number of new HIV infections and AIDS-related deaths 

show an increasing trend every year. The number of children living with HIV is projected increase from 20,181 in 2014 to 

31,146 in 2019, and the projected number of new infections in this age will increase from 4,653 in 2014 to 5,309 in 2019. On 

the other hand, the estimated number and projections of AIDS-associated deaths in children will change from 2,107 in 2014 to 

2,950 in 2019. The objective of this study is to identify one of risk factor in HIV transmission from mother to child, which is 

breastfeeding and enrich the knowledge related to risk factors of HIV transmission from mother to child, so that the 

transmission rate can be reduce. This study was a case-control design conducted in the Hasan Sadikin General Hospital, 

Bandung. From 2002 until 2010. Subjects were all children, from 6-14 years old which are carried out the HIV test. Two 

groups were observed. First group were children with HIV positive and control group were HIV negative children with HIV 

positive mother. Data on breastfeeding history was obtained from interviews with family. The whole pregnant and lactating 

women have not been taking ART. One hundred and twenty-eight children were included in the analysis. There was more male 

(59%) than female children (41%). There were 68 HIV positive children in the case group and 60 children in the control group. 

Main delivery method in both case and control group was vaginal birth (75% and 52%). Breastfeeding was much higher in 

case group (88% vs 52%). Association between HIV infection in children and delivery method is not significant. On the other 

hand, breastfeeding is significantly associated with HIV infection in children. Children who were breastfed are twelve times 

(95% CI 3.275 – 62.981) more likely to have HIV infection. It was concluded that breastfeeding is an important risk factor in 

HIV transmission from mother to child, when mothers had had no ARV therapy. 
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1. Introduction 

Human Immunodeficiency Virus (HIV) is the virus that 

causes AIDS, which included in a group of retroviruses. A 

person, who has got infected by HIV, will get infected for 

their lifetime. Most people with HIV / AIDS remain 

asymptomatic (without signs and symptoms of a disease) for 

a long period. However, in fact, during the period there is 

still an opportunity for them to infect others.
1
 

In 2010 there was an estimation of 57,000 pregnant 

women, who have got infected by HIV in Southeast Asia. 

Countries with a high burden of HIV infection that 

transmitted from mother to child, including Indonesia 

showed the estimated incidence of HIV among pregnant 

women is likely to remain the same for five years.  

Less than one per cent of pregnant women were tested for 

HIV in 2008. In 2011, only 15.7 per cent of pregnant women 

living with AIDS received ARV to reduce mother to child 

transmission. The proportion of women in new HIV 

infections in Indonesia has grown from 34 per cent in 2008 to 

44 per cent in 2011 (HIV data from Ministry of Health, 

Progress Report HIV & AIDS Situation in Indonesia up to 

December 2011). The Ministry of Health has projected a rise 

in infections among children, as new HIV infections increase 

among women. Risk of HIV transmission from mother to 
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baby is at 15-35%, with the lowest figure is reported in 

Europe and the highest is in Africa.  

Moreover, Indonesia has been known as one of the 

countries with fastest growing of HIV / AIDS in Asia 

(UNAIDS, 2008) and also known as a country with a 

concentrated HIV epidemic, because there are some areas 

where the prevalence of HIV more than 5% in 

subpopulations particular, and the prevalence HIV in the 

general population 15-49 years occurred in the province of 

Papua and West Papua (2.4%). 

Prevention of HIV Transmission from Mother to Child 

(PHTMC) has proven to be highly effective interventions to 

improve maternal and child health. In developed countries 

the risk of transmission from mother to child can be reduced 

to be less than 2% for PHTMC services provided and 

implemented optimally. However, in developing countries or 

poor countries, with a lack of access to services, the risk of 

transmission ranges from 25%-45%. The estimated number 

of new HIV infections (x1000) during pregnancy, during 

childbirth and while breastfeeding are 38.1%, 39.0%, and 

37.4%, respectively. With this background, the study aims to 

identify one of risk factor, which is breastfeeding, so the 

knowledge related to risk factors of HIV transmission from 

mother to child can be enriched. 

2. Methods 

This study was a case-control design conducted in the 

Hasan Sadikin General Hospital, Bandung. From 2002 until 

2010. Subjects were all children, from 6-14 years old which 

are carried out the HIV test. Two groups were observed. First 

group were children with HIV positive and control group 

were HIV negative children with HIV positive mother. Data 

on breastfeeding history was obtained from interviews with 

family. The whole pregnant and lactating women have not 

been taking ART. 

Based on the subject collection, total subjects were 128 

subjects, with details of 68 subjects in the HIV group, treated 

at Hasan Sadikin Hospital, with a history of exposure to risk 

factors records and 60 subjects in the group of non-HIV. Data 

was analyzed, frequencies were reported for categorical 

variables. Bivariate logistic regression was conducted to 

model HIV infection in babies against risk factors. Odds 

ratios, 95% confidence intervals, and p-values were noted. 

Any variable with a p-value of <0.2 in the bivariate logistic 

regression model was included in the multivariable model. 

This study has received permission from the Ethics 

Committee of Hasan Sadikin Hospital. 

3. Results 

3.1. Study Sample 

Study sample is available in Table 1. One hundred and 

twenty eight babies were included in the analysis. There was 

more male babies (59%) than female babies (41%). There 

were 68 HIV positive babies in the case group and 60 babies 

in the control group. Main delivery method in both case and 

control group was vaginal birth (75% and 52%). 

Breastfeeding was much higher in case group (88% vs 52%). 

3.2. Bivariate Analysis 

Bivariate logistic regression analysis of HIV infection in 

babies against sex, delivery method, and breastfeeding are 

shown in Table 2. Significant positive associations were 

observed between HIV infection in babies and delivery 

method (OR 2.806; 95% CI 1.344–6.017) and breastfeeding 

(OR 7.016; 95% CI 2.982–18.162). Breastfeeding and 

delivery method were included in multivariate logistic 

regression. 

3.3. Multivariate Analysis 

Association between HIV infection in babies and delivery 

method is not significant. On the other hand, breastfeeding is 

significantly associated with HIV infection in babies. Babies 

who were breastfed are twelve times (95% CI 3.275 – 

62.981) more likely to have HIV infection. 

Table 1. Characteristics of Subjects. 

Subject Characteristics HIV+ (N: 68) HIV-(N: 60) Total (N: 128) 

Sex 

Male 39 (57%) 37 (62%) 76 (59%) 

Female 29 (43%) 23 (38%) 52 (41%) 

Type of delivery 

Pervaginam 51 (75%) 31 (52%) 82 (64%) 

Sectiocaesaria 17 (25%) 29 (48%) 46 (36%) 

Breastfeeding 

Yes 60 (88%) 31 (52%) 91 (71%) 

No 8 (12%) 29 (48%) 37 (29%) 

Table 2. Bivariate logistic regression. 

Variable Crude OR (95% CI) P-value 

Sex 

Male vs Female 1.196 (0.590–2.442) 0.620 

Type of delivery 

Vaginal birth vs Caesarean 2.806 (1.344–6.017) 0.007 

Breastfeeding 

Yes vs No 7.016 (2.982–18.162) 0.000 

Table 3. Multivariate logistic regression. 

Variable Adjusted OR (95% CI) P-value 

Type of delivery 

Vaginal birth vs Caesarean 0.499 (0.108–1.705) 0.307 

Breastfeeding 

Yes vs No 12.377 (3.275–62.981) 0.001 

4. Discussion 

Generally, transmission of HIV from mother to child HIV 

can occur during pregnancy, during delivery or during 

breastfeeding. Without intervention, the risk of HIV 

transmission from mother to child reported to range between 

15-45%. The risk of transmission is higher compared to 

developed countries, which was reported to be about 14-26%. 

Most reported transmission that occurs is during intrapartum 

period. In women who are not giving breastfeed. 24-40% 
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intrauterine transmission occurs and 60-75% occurs during 

intrapartum period or during early lactation and 10-15% are 

during delivery. The risk of intrauterine, intrapartum and 

postpartum is 6%, 18% and 4%, respectively, from all births 

to HIV-positive mothers.  

Among these factors, the levels of HIV in the mother 

during labor or during labor is also one of the most important 

predictor. PACTGA 185 indicated the number <500 copies / 

mL. Garcia et al showed 21% of these infections were in 

women with HIV levels of <100,000 / mL, whereas at 

levels> 100,000 / mL transmissions occurred 63%. Jiohn et al 

find transmission four times higher in mothers with HIV 

levels> 43,000 copies / mL> However, HIV levels which are 

low or undetectable levels does not guarantee that the baby 

will not be infected because in some cases the transmission 

process still persists. In addition, levels of maternal HIV 

before and during labor will also determine the levels of 

transmitted HIV in children. Wiener suggested a linear 

relationship between HIV levels in maternal and HIV levels 

in infant during the first 3 months of life. 

Up to now, the diagnosis of HIV infection in children who 

were born from HIV positive mothers is quite difficult to do. 

This difficulty happened due to HIV transmission that can 

occur in some time, ie during pregnancy, particularly the 

third trimester, during childbirth and during lactation. 

Unfortunately, until now no studies that examine the 

detection of HIV infection in the womb. In addition, the 

window period after a person is infected with HIV that can 

last up to 6 months. At this time, HIV has existed in the body, 

but because the body is not enough to form antibodies, the 

HIV test led to the presence of HIV antibodies will give test 

results of a false negative. Therefore, this study included 

HIV-infected children after the age of 18 months, or had 

done PCR DNA / RNA. 

If the mother did not breastfeed her baby, the risk of HIV 

transmission to be 20-30% and will be reduced if the mother 

would get ARV treatment. Giving ARV short-term and 

exclusive breastfeeding has the risk of HIV transmission by 

15-25% and the risk of transmission by 5-15% respectively, 

if the mother was not giving breastfeed. However, with long-

term antiretroviral therapy (ART), the risk of HIV 

transmission from mother to child can be reduced further to 

1-5%, and mothers who breastfeed exclusively has the same 

risk of transmitting HIV to their children than mothers who 

did not breastfeed. By the good PHTMC, then the 

transmission rate can be reduced to less than 2%. 

Breast milk has been known to contain HIV in a 

considerable amounts. The median concentration of HIV-

infected cells in women who suffer from HIV is I per 104 

cells. Virus particles found in the cell and non cell component 

of breast milk. In the study Nduati et al, HIV was found in 

58% of the examination of colostrum and breast milk. The 

highest level of HIV in breast milk occurs from the first week 

to three months postpartum. HIV in low concentrations can 

still be detected up to 9 months after childbirth. The risk of 

transmission in breastfed children was highest in the first six 

months, and then decreased gradually in the following 

months. HIV levels in breast milk are also influenced by 

maternal serum levels of HIV, CD + 4 mothers and 

deficiency of vitamin A. Semba et al suggested that the levels 

of HIV in breast milk was higher in mothers whose children 

were infected with HIV than those who without. A wide 

variety of other factors, which may increase the risk of HIV 

transmission through breast milk, among others, on the 

putting mastitis or breast milk, breast abscesses, oral mucosal 

lesions in children, prematurity and infant immune response. 

The lower the CD4 cell count, the greater the risk of HIV 

transmission from mother to infant through breast milk. HIV 

present in breast milk, although there is much smaller 

concentrations compared to HIV in the blood. Some research 

suggests that there are several factors that affect the level of 

risk of HIV transmission through breastfeeding, the age of 

the baby, sores in the baby's mouth, the high concentration of 

the virus, the immune status of the mother, duration of 

breastfeeding and the presence of an abscess or mastitis in 

the breast or cracked nipples. Results from these studies have 

compatibility with these studies, that breastfeeding from an 

infected mother is a risk factor for transmission of HIV 

infection to the baby. The longer the breastfeeding, the 

greater the cumulative risk of HIV transmission from mother 

to baby. In the first 5 months of age predicted breastfeeding 

transmission risk of 0.7% per month. Between 6-12 months, 

the risk of 0.5% per month, and between 13-24 months, the 

risk increased again by 0.3% per month. Miotti, et al on 

research in Malawi proved Breastfeeding increases the risk of 

HIV transmission 0.7% per month at the age of 0-5 months, 

0.6% in 6-11 months, and 0.3% per month at age 12-17 

months. Research in Nairobi comparing children of mothers 

with HIV are fed with breast milk compared with formula 

shows the probability of HIV infection at 24 months of 

36.7% compared to 20.5%. However, mortality after two 

years in both groups was the same. Research Leroy et al, 

many countries mention the risk of HIV transmission through 

breast milk is expected is 3.2 per 100 child-years. Thus, 

shortening the period of breastfeeding is reducing the risk of 

transmission. 

In developed countries, efforts to avoid breast-feeding 

children from mothers with HIV, as advocated, are not big 

deal. Unfortunately, it is quite difficult to implementing this 

in developing countries, due to its limited funds to purchase 

formula milk, difficult to find clean water and provide clean 

bottles in addition to the norms that occur in particular 

society. However, the formula milk is not always more 

effective than breast milk to prevent transmission of HIV, but 

depending on how its administration. Research Coutsouidis 

et al, indicated that children who were exclusively breast 

milk for 3 months had a lower risk of HIV transmission 

(14.6%) compared to children who received formula milk 

and breast milk (24.1%) and even had equal risk to formula 

milk feeding only. This probably occured because of 

contaminated water and food given to children who received 

two kinds of milk are damaging the baby's intestines, so HIV 

from breast milk can get into the baby's body. Because of 

these things, WHO, UNICEF and UNAIDS give 
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recommendations to avoid breast milk infected HIV if other 

dairy alternatives are available and secure. In children who 

are HIV-infected in utero, exclusive breastfeeding is 

recommended unless circumstances do not allow the mother. 

Maternal disease condition also need to be considered for 

people who are living with HIV, which is known that mother 

who breastfeed have a higher risk of death than those who 

did not breast-feed. 

The weakness of this study was there is no record of how 

long a mother gave breastmilk; There is no record of whether 

the mother has mastitis, mammary abscess; We did not know 

the level of mother’s viral load and CD4 while breastfed; and 

whether the baby gets mixed feeding or not. 

5. Conclusion 

Breastfeeding is an important risk factor in HIV 

transmission from mother to child, when mothers had have 

no ARV therapy. 
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