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Hierarchical analysis of determinants of HIV vertical transmission: a case-control
study

Abstract

Objectives: to analyze the association of socioeconomic, obstetric, pediatric and prophy-

lactic factors to the vertical transmission of HIV in children followed at a reference service in

Recife between 2010 and 2015. 

Methods: case-control nested the cohort of children exposed to vertical transmission of

HIV. A univariate and multivariate statistical analysis was performed on the association of

socioeconomic, obstetric, pediatric and prophylactic measures with the outcome. We consi-

dered two multivariate approaches, conventional and hierarchical, the latter made it possible

to consider different levels of determination. 

Results: 46.5% of the mothers had low schooling, 69.6% without work-related wages and

35.7% received a family grant. Women with postpartum diagnosis and less than 6 prenatal

appointments had a greater chance of vertical transmission. Prophylactic measures were

statistically associated with prevention of transmission (p<0.1%). 

Conclusions: vertical risk factors for HIV transmission were identified: no sewage

system, at least six prenatal consultations, first care of the child with more than two months

and no prophylaxis in pregnancy and childbirth. Determining factors for which specific poli-

cies and programs exist and their non-access social determination evidence of HIV vertical

transmission.
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Introduction

In Brazil, the HIV/AIDS epidemic expansion was

concentrated mainly in regions with the worst

socioeconomic conditions; in the vertical transmis-

sion context, this scenario was also identified.1,2

Brazilian studies1,3 indicate poverty conditions, low

schooling level, and income as structures of vulnera-

bility to HIV infection. This concept was incorpo-

rated into the public health from the necessity of

intersect in different fields of knowledge to face

AIDS strategies.4

HIV vertical transmission is a multifactorial

event, with risk and protective factors, including

mainly maternal, obstetrics, pediatrics, and socio-

economics characteristics.1,2,5 The existence of

multiple factors involved in its dynamics, among

them the social context, leads to inequality and

vulnerable exposure. This comprehension on health

as a social phenomenon is a product of discussions

during decades on health-disease process.6

The increased incidence of cases of heterosexual

transmission contributed to the epidemic expansion

among women, becoming a decisive factor in

disseminating the virus to children.3 The HIV

vertical transmission (VT) is characterized as a virus

infection passed on from mother to child during

pregnancy, childbirth, or puerperium, with different

chances of transmission at every moment in the

pregnancy-puerperal cycle.7

In 2016, about 2.1 million children up to the age

of 15 lived with HIV worldwide, and the vertical

transmission is responsible for more than 90% of

these cases.8 In Brazil, in 2018, the vertical transmis-

sion was responsible for 86.2% of HIV/AIDS cases

in children under the age of 13.9 In Pernambuco

State, this proportion was 93.3% from 2014 to

2017.10

Since the appearance of the disease and its

vertical transmission identification, prophylactic

measures reduce the probability of mother-to-child

transmission. Besides, advances in antiretroviral

therapy have made it possible to reduce VT by

approximately two thirds, when associated with

other prophylactic interventions.11 Thereby, this

decrease remains a big challenge for the national

public health, mainly due to social inequalities in

Brazil, which impair the implementation of control

measures.

Thus, this present study aimed to analyze the

association of factors on socioeconomic and demo-

graphic, obstetrics, pediatrics, and prophylactic

measures to HIV vertical transmission in children

assisted at a reference service in Recife, Pernambuco

State, Brazil, from 2010 to 2015.

Methods

An observational study, case-control type, based on

a children's cohort exposed to HIV vertical transmis-

sion, was performed at the Serviço Atenção

Especializada Pediátrico (SAE) (Pediatric

Specialized Care Service) at the Instituto de

Medicina Integral Professor Fernando Figueira

(IMIP), a reference center in the Northeast for this

population.

The criteria for HIV vertical transmission diag-

nosis (VT) proposed by the Clinical Protocol and

therapeutic guidelines from the Ministry of Health11

were used for HIV infection management in children

and adolescents. 

A bilateral significance level of 5% and 80%

power was adopted for the sample. Four controls

were included for each case (4:1), considering a

hypothetical proportion on the control with 10.0%

exposure and minimum odds ratio (OR) to detect

2.5. The sample counted 415 individuals, with 83

cases and 332 controls.

In case and controls selection, a computerized

database from SAE was accessed with the informa-

tion of children born from 2010 and 2015 exposed to

HIV vertical transmission followed up in the service.

Those without a definitive diagnosis or who did not

have an appointments until they were discharged

from the service were excluded. A systematic

sampling of children exposed to HIV vertical trans-

mission and uninfected to select the controls was

performed, and the case group was composed of all

the infected.

The dependent variable was HIV vertical infec-

tion in the child and the independent variables were

organized in socioeconomic and demographic cha-

racteristics (age, schooling, mother's occupation,

illicit drug use, newborn race/color, homeownership,

participation in the Bolsa Família Program, water

supply, and sanitation), obstetrics and pediatrics

(mother diagnosis moment, prenatal care, type of

childbirth, rupture of amniotic membranes - before

or during labor, newborn gestational age, birth

weight and the newborn /child’s age at the first

appointment in SAE) and prophylactic measures

(prophylaxis during pregnancy, prophylaxis at child-

birth, newborn prophylaxis and breastfeeding

suspension).

The obtained data from the initial evaluation

sheets and medical records were organized in work-

sheets, using Excel for Windows. The IBM SPSS

program, version 19, was used to perform a

Siqueira PGBS et al.
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univariate statistical analysis of the association of

socioeconomic and demographic, obstetrics, pedi-

atrics, and prophylactic measures characteristics

with an outcome of each group. The odds ratio (OR)

and the 95% bilateral confidence interval (CI) were

calculated to measure the connection between the

risk factors and HIV vertical transmission. 

In the multivariate analysis, two approaches

were considered, one conventional and one hierar-

chical; this latter enables to approach different levels

of determination seeking to reduce distortions of the

distal effects.12 In the first logistic regression model,

all the independent variables statistically associated

in the univariate analysis were included (p≤0.20).

The variables that presented p≤0.10 were kept in the

final model.

In the multivariate hierarchical regression, the

independent variables were organized in determina-

tion levels, on distal level (maternal schooling,

mother's occupation, drug use, newborn race/color,

participation in the Bolsa Família Program, water

supply, sanitation, and homeownership), interme-

diate (number of prenatal appointments, gestational

age at childbirth, type of birth, rupture of amniotic

membranes, mother's age, birth weight, first appoint-

ment age) and proximal (maternal diagnosis

moment, prophylaxis during pregnancy, birth

prophylaxis, newborn prophylaxis, breastfeeding

suspension).

The procedures proposed by Victora et al.12 to

perform the hierarchical logistic regression were

followed. The variables statistically associated with

the univariate analysis outcome are included in the

multivariate models corresponding to their determi-

nation level. The variables related to the outcome

were kept in the final model of each hierarchical

level with a value of p≤0.10. When performing the

hierarchical logistic regression, the distal variables

are incorporated into the model, preserving them-

selves as adjustment factors for the hierarchically

inferior variables, along with the intermediate vari-

ables, creating a new model. Only the intermediate

level variables with p>0.10 are removed. After that,

all the proximal level statistically significant vari-

ables are included in this new model, remaining in

the final model all the previously identified variables

and those of the proximal group that remained in this

last stage.

This study was submitted and approved by the

Human Research Ethics Committees from the

Instituto Aggeu Magalhães (IAM) and the Instituto

de Medicina Integral Professor Fernando Figueira

with the registration of  CAAE document:

55266116.6.0000.5190. 

Results

In Table 1, it is possible to verify the socioeconomic

and demographic variables from the control and case

groups. 16.1% were teenage mothers and 46.5%

women with low schooling. Approximately 70% of

the mothers do not receive wages from work, and

35.7% reported to receive money from the Bolsa

Família Program. As for housing, 60.2% of the

women lived in their own homes, and over 70% of

the households had water supply by the distribution

of the public network and sanitary sewerage. The

following statistical variables presented the impor-

tance in the analysis: homeownership, water supply

by the distribution of the public network, and

sewerage. 

Regarding to the obstetrics and pediatrics char-

acteristics (Table 2), it has been shown that 73.0% of

the maternal diagnoses were before childbirth. The

chances of being infection by HIV vertically was 4.2

(CI95%=2.24–8.06) times higher in children where

the maternal diagnosis occurred during childbirth

and 25.3 (CI95%=10.80–59.15) times greater in

those where the diagnosis occurred only in the post-

partum.

Concerning prenatal care, approximately 1/3 of

the pregnant women did not perform the minimum

of six appointments. The chances of HIV infection

vertically was 3.5 (CI95%=1.95–6.35) times higher

than those with complete prenatal care.

It was found that 66.0% of the childbirths were

cesarean sections. In this study, vaginal delivery

presented a chance of virus transmission of 3.0

(CI95%=1.79–4.89) times greater than cesarean

sections. As for the amniotic membrane's rupture,

63.1% of the childbirths occurred with the amniotic

sac intact. 

It was observed that about 2/3 of the children

received specialized care in the first two months of

life. The chance of vertical transmission was 3.2

(CI95%=1.61–6.33) times higher among children on

their first specialized care by the age of two in less

than six months, reaching 31.5 (CI95%=15.10-

65.73) times higher in the category of children six

months or older. 

According to Table 3, all prophylactic measures

were statistically associated with HIV vertical trans-

mission prevention (p<0.01%). The chemoprophy-

laxis was performed in 65.3% of the mothers during

pregnancy, 67.7% at childbirth, and 86.3% of

newborns. Approximately 2/3 of the newborns did

not breastfed. 

The chances of HIV vertical transmission was

ten or more times higher in the group, which did not
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Table 1

Univariate analysis on the socioeconomic and demographic characteristics associated with mother-to-child HIV transmission. Specialized

Care Service, 2010-2015.

Variables                                                 Case (N=83)          Control (N=332)              Total (N=415)                OR             CI95%                 p

n               %               n            %                    n               %

Maternal age (years)

< 20 14 17.9 53 16.1 67 16.1 1.14 0.60 – 2.19 0.686

≥ 20 64 82.1 277 83.9 341 82.2 1

Unknown 5 2 7 1.7

Mother’s schooling level (years)

< 8 39 51.3 154 47.2 193 46.5 1.18 0.71 – 1.94 0.522

≥ 8 37 48.7 172 52.8 209 50.4 1

Unknown 7 6 13 3.1

Mother’s occupation

Unpaid 56 75.7 233 72.4 289 69.6 1.19 0.66 – 2.13 0.563

Paid 18 24.3 89 27.6 107 25.8 1

Unknown 9 10 19 4.6

Illicit drugs use

Yes 6 10.0 28 12.2 34 8.2 0.80 0.32  - 2.04 0.642

No 54 90.0 202 87.8 256 61.7 1

Unknown 23 102 125 30.1

Newborn race/color

White 3 5.3 7 3.8 10 2.4 1

Mixed/Black 54 94.7 179 96.2 233 56.1 0.7 0.18 – 2.82 0.620

Unknown 26 146 172 41.4

Bolsa Família Program

Yes 29 48.3 119 42.5 148 35.7 1.27 0.72 – 2.21 0.409

No 31 51.7 161 57.5 192 46.3 1

Unknown 23 52 75 18.1

Houseownership

Yes 51 72.9 199 64.8 250 60.2 1

No 19 27.1 108 35.2 127 30.6 0.69 0.39 – 1.22 0.201

Unknown 13 25 38 9.2

Water supply

Yes 56 82.3 266 88.4 322 77.6 1

No 12 17.7 35 11.6 47 11.3 1.63 0.80 – 3.33 0.182

Unknown 15 31 46 11.1

Sanitary conditions

Yes 51 76.1 252 84.3 303 73.0 1

No 16 23.9 47 15.7 63 15.2 1.69 0.89 – 3.20 0.112

Unknown 16 33 49 11.8
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Table 2

Univariate analysis of obstetric and pediatric characteristics associated with mother-to-child HIV transmission. Specialized Care Service,

2010-2015.

Variables                                                 Case (N=83)          Control (N=332)               Total (N=415)               OR             CI95%                 p

n               %               n            %                    n               %

Maternal diagnosis

Before childbirth 30 39.5 273 83.5 303 73.0 1

At childbirth 21 27.6 45 13.8 66 15.9 4.25 2.24 – 8.06 <0.001

After childbirth 25 32.9 9 2.7 34 8.2 25.29 10.80 – 59.15 <0.001

Unknown 7 5 12 2.9

Prenatal care

< 6 visits 36 63.2 97 32.8 133 32.0 3.52 1.95 – 6.35 <0.001

≥ 6 visits 21 36.8 199 67.2 220 53.0 1

Unknown 26 36 62 14.9

Type of delivery

Vaginal 42 53.2 91 27.7 133 32.0 2.96 1.79 – 4.89 <0.001

Cesarean 37 46.8 237 72.3 274 66.0 1

Unknown 4 4 8 1.9

Rupture of amniotic membranes

No 40 67.8 222 76.8 262 63.1 1

Yes 19 32.2 67 23.2 86 20.7 1.57 0.86 – 2.90 0.145

Unknown 24 43 67 16.1

Gestational age

Preterm 8 18.6 44 18.1 52 12.5 1.03 0.45 – 2.38 0.938

Term 35 81.4 199 81.9 234 56.4 1

Unknown 40 89 129 31.1

Birth weight (g)

< 2.500 16 21.6 57 17.4 73 17.6 1.31 0.70 – 2.44 0.400

≥ 2.500 58 78.4 270 82.6 328 79.0 1

Unknown 9 5 14 3.4

Age at first medical consultation

< 2 months 24 28.9 252 78.3 276 66.5 1

2 months |-6 months 17 20.5 56 17.4 73 17.6 3.19 1.61 – 6.33 0.001

≥ 6 months 42 50.6 14 4.3 56 13.5 31.50 15.10 – 65.73 <0.001

Unknown - 10 10 2.,4

take the chemoprophylaxis in the three moments.

The children who received breastmilk had a 16.8

(CI95%=7.4– 7.9) times higher of being infected. 

Table 4 presents the multivariate regression

analysis result, in which four variables were kept in

the final model: number of prenatal consultations

(p=0.004), child’s age at the first appointment

(p=0.044), prophylaxis during pregnancy

(p<0.01%), and at childbirth (p=0.027).

The chances of HIV vertical transmission was

greater in children than in mothers who had less than

six prenatal consultations (OR=4.0; CI95%=1.54-

10.42), in those who had specialized service after

two months of age (OR=2.6; CI95%=0.82-8.44) and

mothers who did not take prophylaxis during preg-

nancy (OR=6.6; CI95%=2.44-18.08) and at child-

birth (OR=3.2; CI95%=1.15- 9.02).

Table 5 presents the hierarchical logistic multi-

variate regression final result (adjusted OR 2). On

the distal level were included demographic and

socioeconomic variables, which showed significance

up to 0.20 in the univariate analysis (gross OR) -

piped water, sewerage, and homeownership -

adjusted in the socioeconomic model (adjusted OR

1). On the intermediate level, the variables were

added: prenatal appointments, type of childbirth, and

child’s age at the first consultation. The variables

included on the proximal level were: maternal diag-

nosis moment, prophylaxis in pregnancy and child-

birth, prophylaxis for newborn, and maternal breast-
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Table 3

Univariate analysis of prophylactic measures associated with mother-to-child HIV transmission. Specialized Care Service, 2010-2015.

Variables                                                 Case (N=83)           Control (N=332)              Total (N=415)               OR             CI95%               p

n               %               n            %                    n               %

Prophylatic at pregnancy

Yes 18 25.0 253 77.6 271 65.3 1

No 54 75.0 73 22.4 127 30.6 10.40 5.74 – 18.82 <0.001

Unknown 11 6 17 4.1

Prophylatic at delivery

Yes 24 35.3 257 85.9 281 67.7 1

No 44 64.7 42 14.1 86 20.7 11.22 6.19 – 20.34 <0.001

Unknown 15 33 48 11.6

Newborn prophylaxis

Yes 46 63.0 312 95.4 358 86.3 1

No 27 37.0 15 4.6 42 10.1 12.21 6.05 – 24.66 <0.001

Unknown 10 5 15 3.6

Breastfeeding

Yes 25 32.1 9 2.7 34 8.2 16.77 7.42 – 37.91 <0,001

No 53 67.9 320 97.3 373 89.9 1

Unknown 5 3 8 1.9

Table 4

Logistic regression model and factors associated with mother-to-child HIV transmission in exposed children followed up at a referral

service. Conventional multivariate analysis. Specialized Care Service, 2010-2015.

Variables                                                                              ORcrude p ORadjusted p

OR [CI95%] OR [CI95%]

Houseownership 0.201

Yes 1

No 0.69 [0.39 – 1.22]

Water supply 0.182

Yes 1

No 1.63 [0.80 – 3.33]

Sanitary conditions 0.112

Yes 1

No 1.69 [0.89 – 3.20]

Maternal diagnosis <0.001

Before childbirth 1

At childbirth 4.25 [2.24 – 8.06]

After childbirth 25.29 [10.80 – 59.15]

Prenatal care <0.001 0.004

< 6 visits 3.52 [1.95 – 6.35] 4.00 [1.54– 10.42]

≥ 6 visits 1 1

Type of delivery <0.001

Vaginal 2.96 [1.79 – 4.89]

Cesarean 1

OR = odds ratio; ORcrude= univariate analysis; ORadjusted= values adjusted by the other variables internally to the level; CI95% = 95% of
confidence interval; Model adjustment: -2Log LR=127.66 and  R2 Nagelkerke=0.46.

continue
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feeding. 

In the final model, five variables were present.

The sewerage system was kept on the distal level,

even losing statistical relevance, because it is an

adjustment factor for hierarchically inferior vari-

ables. On the intermediate level, the variables on

prenatal consultation and child’s age at the first

consultation proceeded significantly associated to

the outcome after the adjustments of other variables.

Finally, on the proximal level, prophylaxis in preg-

nancy and childbirth were remained. 

According to the hierarchical model, in the HIV

vertical transmission there are some risk factors to

be considered: lack of sewage system in the house-

hold (OR=2.0; CI95%=0.74–5.52), not attended to

at least six prenatal consultations (OR=4.0;

CI95%=1.68–9.44), child's first assistance at a

specialized service between two and less than six

months old (OR=1.7; CI95%=0.60–4.94) and after

six months (OR=8.1; CI95%=2.57–25.52), did not

perform prophylaxis during pregnancy (OR=3.7;

CI95%=1.52-9.06) and childbirth (OR=3.9;

CI95%=1.57-9.59).

Discussion

The analysis of the results showed an essential

proportion of mothers with low schooling, mixed

and black-skinned, with no paid occupation and

participants of the Bolsa Família Program. These

individual and social factors overlapped the lack of a

diagnosis at the right moment and an inadequate

number of consultations during prenatal and a late

follow-up on children with a positive diagnosis. It

suggests that they are the most vulnerable subjects

who still need more significant intervention and

different strategies. 

The results of the study revealed a higher

percentage of mothers over 20 years old in both

groups; however, it was also seen a significant

proportion of pregnant teen women. Thus, studies in

the United Kingdom and Ireland13 and specialized

care services in Brazil14-16 indicate that the age

group, which concentrates the highest proportion of

HIV-positive are 20 to 39 years old adults. 

As for maternal schooling, there was an essential

difference in the groups. Low schooling and unpaid

job and participation in the Bolsa Família Program

Table 4

Logistic regression model and factors associated with mother-to-child HIV transmission in exposed children followed up at a referral

service. Conventional multivariate analysis. Specialized Care Service, 2010-2015.

Variables                                                                             ORcrude p ORadjusted p

OR [CI95%] OR [CI95%]

Rupture of amniotic membranes 0.145

No 1

Yes 1.57 [0.86 – 2.90]

Age at first medical consultation 0.001 0.044

< 2 months 1 1

2 months |-6 months 3.19 [1.61 – 6.33] 2.62 [0.82 – 8.44]

≥ 6 months 31.5[ 15.10 – 65.73] 4.23 [1.18 – 15.12]

Prophylatic at pregnancy <0.001 0.000

Yes 1 1

No 10.4 [5.74 – 18.82] 6.64 [2.44 – 18.08]

Prophylatic at delivery <0.001 0.027

Yes 1 1

No 11.22 [6.19 – 20.34] 3.21 [1.15 – 9.02]

Newborn prophylaxis <0.001

Yes 1

No 12,21 [6.05 – 24.66]

Maternal Breastfeeding <0.001

Yes 16.77 [7.42 – 37.91]

No 1

OR = odds ratio; ORcrude= univariate analysis; ORadjusted= values adjusted by the other variables internally to the level; CI95% = 95% of
confidence interval; Model adjustment: -2Log LR=127.66 and  R2 Nagelkerke=0.46.

concluded
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are socioeconomic indicators of this population and

suggest vulnerability increase and HIV transmission

risk. In this study, most mothers reported not having

a paid job, most of them becoming housewives;

despite this, most of them also did not have access to

the Bolsa Família Program. This precarious socio-

economic condition scenario reflects the existing

social inequity, impairs access to information,

prevention, treatment, and service care, increasing

the transmission risk on the lowest population

groups. Thus, parents' schooling presents as a child

health determinant, since, in general, a higher

knowledge level allows a more appropriate care. 

The schooling level is linked to acquiring know-

ledge in health, child health care, and stimulating

health services and influencing adherence to anti-

retroviral therapy.1,17 Low schooling has a positive

correlation with less knowledge about HIV vertical

transmission, and it is characterized as one of the

main reasons mothers are not able to take care of

their child exposed to HIV.18

The results showed that the chance of transmit-

ting the virus increases the delay in performing

maternal diagnosis; this happens mainly because of

an appropriate moment for a reduction on the anti-

retroviral prophylaxis performance. The orientation

of HIV prevention on seronegative postpartum

women can be highlighted, which can be infected

after prenatal and childbirth testing. The diagnosis

performed on postpartum increases the chances of

HIV transmission due to the viral load of high levels

and exposure to contaminated breastmilk.

In the United Kingdom and Ireland, from 2000

to 2011, a study showed the increase of maternal

diagnosis before the pregnancy and the pregnant

women’s proportion with HIV in TARV treatment;

in these countries, most of the population is diag-

nosed, and 99% of them carry therapy.19 In Brazil,

however, detection of infection in pregnant women

persist failures, as the challenge of early capture for

prenatal care, absence of HIV test request during

follow-up, or delay in delivering the test result.

These lost opportunities in HIV vertical transmission

prevention are reported in the recent medical litera-

Table 5

Logistic regression model for factors associated with mother-to-child HIV transmission in exposed children followed up at a referral service.

Hierarchical multivariate analysis. Specialized Care Service, 2010-2015.

Level                                                                ORcrude p ORadjusted1 p ORadjusted2 p

OR [CI95%] OR [CI95%] OR [CI95%]

Distal level

Sanitary conditions 0.112 0.065 0.173

Yes 1.00 1.00 1.00

No 1.68 [0.89 – 3.20] 1.84 [0.96 –3.53] 2.02 [0.74 – 5.52]

Intermediate level

Prenatal care <0.001 0.001 0.002

< 6 visits 3.52 [1.95 – 6.35] 3.34 [1.61 –6.92] 3.98 [1.68 – 9.44]

≥ 6 visits 1.00 1.00 1,00

Age at first medical consultation 0.001 <0.001 0.002

< 2 months 1.00 1,00 1.00

2 months |-6 months 3.19 [1.61 – 6.33] 2.97 [1.17 – 7.56] 1.72 [0.60 – 4.94]

≥ 6 months 31.50 [15.10 – 65.73] 9.42 [2.67 – 33.18] 8.10 [2.57– 25.52]

Proximal level

Prophylactic at pregnancy <0.001 <0.001 0.004

Yes 1.00 1.00 1.00

No 10.40 [5.74 – 18.82] 5.51 [2.70 – 11.26] 3.71 [1.52 – 9.06]

Prophylatic at delivery <0.001 0.001 0.003

Yes 1.00 1.00 1.00

No 11.22 [6.19 – 20.34] 3.57 [1.63 –7.80] 3.88 [1.57 – 9.59]

OR = odds ratio; ORcrude= univariate analysis; ORadjusted1= values adjusted by the other variables internally to the level; ORadjusted2 = values
adjusted internally to the level and by the upper level(s); CI95% = 95% of confidence interval; Model adjustment: -2Log LR=153.55 and
R2=0.48.



ture.20,21

The absence of performing prenatal care

increased HIV vertical transmission. This way, preg-

nant women's attendance at medical consultations is

essential to prevent virus transmission. During

prenatal care, it is possible to diagnose the maternal

infection early, antiretroviral therapy implementa-

tion as an approach to the maternal infection aiming

to reduce viral load and consequently, decrease the

child’s contamination risk during pregnancy and

childbirth, as well as allowing to plan the type of

birth and have guidance on the importance of no

breastfeeding.

The late HIV detection in pregnant women repre-

sents a lost opportunity to prevent the virus from

vertical transmission.22,23 Once a longer TARV

prenatal duration is associated with a low HIV risk

transmission.19

It was identified that vaginal delivery offered a

higher chance of transmitting the virus to the

newborn. Although it is not contraindicated, this

type of delivery requires some care, such as maternal

viral load suppression in the last trimester of preg-

nancy with antiretroviral therapy use and among

others. This result suggests that there were failures

in vaginal delivery management care. 

A study24 indicates that cesarean section has a

protecting role on HIV vertical transmission;

However, it has all the risks associated with surgical

intervention, and the transmission can occur even

with a low viral load; However, the benefits of an

elective cesarean section in women with low viral

load due to increased obstetric complications are not

elucidated yet.

Regarding postnatal care, it was observed that

infected children had late admission to the service.

The early access to the service allows a clinical and

laboratory follow-up of the HIV exposed child and

assistance in chemoprophylaxis. This measure also

ensures the professional-user bond, preventing

possible follow-up losses and allows an early treat-

ment implementation. It is important to emphasize

that the child’s age at the first consultation on the

specialized service is influenced by factors such as

maternal diagnosis moment, prenatal adhesion,

family social conditions, and health services.

In medical literature, some problematic aspects

to child’s follow-up are pointed out, and most pro-

blems are on the mothers, such as the mother’s lack

of knowledge on the follow-up, professionals' failure

to guide them and the health services failure to seek

them. The parent’s low schooling, socioeconomic

condition, and non-acceptance of the diagnosis are

also reported. Maternal adherence to postnatal

follow-up is fundamental in reducing the child’s risk

of contamination.25

The factors associated with HIV vertical trans-

mission closely connect with socioeconomic condi-

tions, making the implementation on prevention

measures difficult. In Africa, risk factors are related

to mixed feeding, home birth, and neonatal prophy-

laxis abscence26,27; In Brazil, these factors are

maternal high virus load and lack of prenatal

prophylaxis and vaginal delivery.15,28 On the other

hand, the United Kingdom and Ireland have a low

vertical transmission rate with the continuous reduc-

tion due to maternal diagnosis increase and early

implementation of antiretroviral therapy, allowing

greater access to prophylaxis and increased duration

of treatment.13,19

In this study, hierarchical and conventional

multivariate regressions were made, aiming to

compare determinants results in HIV vertical trans-

mission. According to the proposed methodology, in

the hierarchical analysis presented in the final

model, the socioeconomic variable, situated on the

distal determination level, remains present after

adjusting the variables to other levels, regardless of

the significance level.  This regression model usage

made it possible to highlight the socioeconomic

factors in the process of disease determination.

The hierarchical model enabled to identify the

factors located in hierarchically higher levels that

influenced proximal factors, allowing it to discuss

the problem in multiple dimensions.29 The hierar-

chical approach represents progress towards conven-

tional regression, enabling the variable organization

in determination levels; however, it presents metho-

dological limitations such as the limited representa-

tion of interrelationship between hierarchical

levels.12

Despite the lack of total filling of some sociode-

mographic and economic variables, such as

race/color and drug use, significant to the social

context characterization, the completeness

percentage on other studied variables helped the

consistency of the analyses performed. 

In conclusion, at least six minimum prenatal

consultations, advanced child’s age at the first

consultation on specialized service, and the non-

prophylaxis performance during pregnancy and

childbirth were identified as the most critical risk

factors to HIV vertical transmission. Determinant

factors for specific policies and existing programs,

indicating the necessity for more effective interven-

tions and the social networks strengthening to

support HIV-positive mothers and their families.

These results highlight social determination, empha-
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