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Background

Many programmes that aim to prevent mother to child 

transmission of HIV (PMTCT) in resource-limited set-

tings have tended to take a narrow focus, often providing 

targeted biomedical interventions during late pregnancy 

and delivery, and neglecting the impact of HIV on the 

health of both pregnant women and families. Th e narrow 

focus of PMTCT to date represents a lost opportunity to 

eff ectively combat the vertical transmission of HIV to 

children – a largely preventable infection given current 

scientifi c knowledge.

We argue that family-focused approaches would facili-

tate broader implementation of PMTCT programming, 

addressing the comprehensive needs of women, particu-

larly those in need of treatment for their own health, as 

well as of children and other family members, over time. 

Th is paper reviews the literature on existing models of 
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family-centred PMTCT, as well as barriers and 

challenges. We lay out a vision for family-centred 

approaches to PMTCT and point to a number of 

promising new directions for preventing mother to child 

transmission, and also for improving overall family health 

and functioning and enriching the developmental context 

for children born into HIV-aff ected households.

Family-centred care

Family-centred care has been defi ned in a number of 

ways. A useful defi nition comes from the American 

Academy of Pediatrics (AAP), which states: “In pedia-

trics, family-centered care is based on the understanding 

that the family is the child’s primary source of strength 

and support” [1]. In this model, a number of core 

principles of family-centred care are outlined, including 

such elements as: (a) respect for each child and his or her 

family; (b) recognizing and building on family strengths; 

and (c) providing and/or ensuring formal and informal 

support (e.g., family-to-family support) for the child and 

parent(s) and/or guardian(s) during pregnancy, child-

birth, infancy, childhood, adolescence, and young 

adulthood.

While the rubric outlined by the AAP does not 

perfectly translate to the context of PMTCT in resource-

limited settings, one might think of these principles as a 

more general recognition of the need to assume a family-

centred approach to the treatment and maintenance of 

child health and wellbeing, including in the framework of 

PMTCT programmes. Th is need has been increasingly 

acknowledged by international organizations like the 

World Health Organization (WHO), which recently 

outlined in its PMTCT Strategic Vision 2010-2015 that 

“priority will be given to strengthening linkages between 

PMTCT and HIV care and treatment services for women, 

their children and other family members in order to 

support an eff ective continuum of care” [2].

Family-centred PMTCT models include all family 

members in the care paradigm and address the compre-

hensive health needs of all of the family members, 

particularly the mother and child. We propose that such 

an approach can facilitate the prevention of primary 

infection, prevention of unwanted pregnancies, amelio-

rate and protect the health status of the mother and child, 

and enrich the capacity and functioning of an HIV-

aff ected household.

HIV is a family illness

A family-centred approach to PMTCT has the potential 

to enhance health outcomes for the mother and child, as 

well as other members within the household. A central 

issue is that HIV-aff ected families are at high risk for a 

broad range of negative health outcomes, which have 

cascading eff ects on the health of all family members [3].

For example, by off ering HIV testing and treatment to 

other family members, pregnant women may be more 

likely to accept HIV testing and collect their results, adhere 

to PMTCT regimens, and disclose their HIV-positive 

status to their partners [4-6]. Th is may result in reduced 

risk of vertical transmission of HIV if more women accept 

HIV testing, are tested earlier, and initiate treatment 

during an earlier time of gestation. In addition, if through 

appropriate support and counselling a woman shares her 

test results with her partner, use of condoms and other 

prevention methods may reduce the risk of transmission 

among sero-discordant couples, as well as potentially 

prevent transmission in future pregnancies [7,8].

In the context of PMTCT eff orts to date, family-centred 

care has not yet fulfi lled its promising potential. Coverage 

of HIV testing among pregnant women in low- and 

middle-income countries is estimated at only 21% [9]. In 

fact, in many high HIV burden settings, it has been 

diffi  cult to identify HIV-positive women before delivery or 

early in their gestation, when ART or PMTCT regimens 

can be optimized. Access to antenatal care is routinely 

insuffi  cient: only 32% of pregnant women in developing 

countries receive four or more antenatal care visits, the 

minimum number of visits recommended by the United 

Nations Children’s Fund (UNICEF) and WHO [10].

In addition, even if a woman accesses a PMTCT regimen 

in a timely manner, she may not have the capacity to 

eff ectively adhere to the regimen, particularly if she is 

afraid to disclose her HIV status due to fear of stigma and 

domestic violence, or if she is lacking appro priate social 

support. Transportation to clinic-based follow-up ante-

natal care presents another signifi cant barrier.

Similar barriers also limit access to facility-based 

delivery and appropriate follow up for new mothers and 

infants: in sub-Saharan Africa, only 40% of births take 

place at health care facilities; in least developed countries, 

this fi gure is as low as 32% [10]. Moreover, very few data 

exist on access to postnatal care, but those that are 

available suggest substantial shortfalls in this area, with a 

median coverage of 24% [11].

Mothers who have not disclosed their HIV-positive 

status to their partners or other family members may 

have diffi  culty pursuing an alternative to breastfeeding. 

Although there are promising results when off ering a 

recent three-drug antiretroviral regimen during breast-

feeding, transmission through breastfeeding cannot be 

completely prevented using this regimen [12]. While 

breastfeeding increases the risk of vertical transmission, 

it also avoids the social isolation that alternative safe 

feeding methods may evoke [13,14].

Although prevention of HIV transmission from mother 

to child is imperative, programmes can also improve 

eff ectiveness by addressing the overall physical and 

mental health of the family unit. Heymann et al [15] 
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propose that infection prevention alone is insuffi  cient in 

ensuring overall family health, and argue that prevention 

of family illness and death plays a signifi cant role in 

constructing stable child-support networks. Th e 

ensuing problems of children whose parents have died 

from HIV disease include depression, anxiety, school 

drop out and high-risk sexual behaviour, placing them 

at greater risk of acquiring HIV infection as they 

transition into adulthood [15].

Methods

Search strategy and article selection

Using a standard review methodology, we searched 

PubMed, PsycINFO, and EMBASE from 1990 to 

November 2009 for all published articles pertaining to 

family-centred approaches to PMTCT. Under the global 

search criteria of HIV and PMTCT, returns were limited 

to those that contained key words or text within a matrix 

of relevant terminology (e.g., “family-centred”+ inter-

vention, “MTCT-Plus”). Sensitivity of searches was 

improved by using key words and the bibliographies of 

eligible studies identifi ed in the early stages of the search. 

We also asked experts in the fi eld who have relevant 

subject expertise to identify additional publications or 

promising family-centred PMTCT programme models.

Two team members screened each of the abstracts 

identifi ed, compared resultant abstracts selected, and 

reached consensus in order to resolve discrepancies 

regarding the appropriateness of inclusion for review. We 

included studies or programme descriptions that 

contained components of family-centred PMTCT in at 

least one of three categories of HIV care:

1. Family services provided as a part of antenatal care 

(ANC), such as household HIV counselling and 

testing, PMTCT counselling, antenatal care delivered 

via home visits or clinic sessions, risk assessments for 

intimate partner violence, evaluation for mental health 

problems, antiretroviral therapy (ART) for mothers or 

other family members as indicated, and treatment or 

prevention services for other illnesses

2. Family services provided around the time of birth, 

such as antiretroviral prophylaxis at birth for HIV-

positive women, hospital-based delivery, C-section and 

nutritional counselling related to exclusive breast-

feeding or infant formula supplementation

3. Services provided for the family following the birth of 

a child, such as follow up of HIV-exposed infants, 

family planning, early childhood development inter-

vention acti vi ties, household risk assessment and 

referral or treat ment for mental health problems or 

intimate partner violence, family HIV education or 

poverty-reduction strategies.

Excluded articles included those that discussed only 

family planning as compared to family-centred PMTCT 

and care, articles that were principally theoretical in 

nature, or articles investigating only singular biomedical 

inter ventions to prevent vertical transmission during 

delivery. Tables 1-3 provide an overview of models that 

adopt one or more family-centred components outlined 

in the three categories (including study design, target group, 

intervention components, outcomes and limitations).

Results

Our initial search of PubMed, PsycINFO, and EMBASE 

yielded 403 articles. Forty-eight were excluded as they 

were reviews. Of the remaining studies of PMTCT 

models, we found that 15 included at least one 

component of family-centred services provided before, 

during or after the birth of a child at risk for mother to 

child transmission (MTCT). Twelve were family-centred 

PMTCT intervention models and three were qualitative 

studies investigating partner perspectives on involvement 

in PMTCT (for qualitative studies, see Table 4 [16-18]).

Of the 12 intervention models outlined in Tables 1-3, 

seven focused primarily on extending HIV counselling 

and testing to the partners of pregnant women attending 

ANC clinics (see Table 1 [4,6,19-23]). In some instances, 

uptake among partners was achieved by community 

outreach eff orts [6], while in other contexts, women were 

simply encouraged to invite their partners [19]; in one 

hospital setting, an opt-out approach was assumed, 

meaning that testing and counselling were provided to 

partners unless they otherwise requested not to receive 

these services [21].

Across these studies, partner participation was 

associated with positive outcomes, such as greater use of 

antiretrovirals [19,22] and higher acceptance of post-test 

counselling among pregnant women [20], as well as 

increased spousal communication about HIV and sexual 

risk [4]. Moreover, when couples received pre- or post-

test counselling together, greater use of alternative feed-

ing methods [22] and greater acceptance of HIV testing 

[6] were observed among women. Partner participation 

was also often utilized as an entry point for the provision 

of additional PMTCT services to both male and female 

participants.

A second series of the studies we reviewed focused on 

expanding provision of antiretroviral therapy (ART) to 

partners and other family members (Table 2, [24,25]). 

One central fi nding in this category was high adherence 

and retention of ART among all participants – women, 

men and children – likely because of greater supports 

within the family unit.

A third category of studies and programme models 

reviewed delineated the successes and shortcomings of 

comprehensive PMTCT models involving numerous 

family members (Table 3, [26-29]). Th e MTCT-Plus 

Initiative was one of the few programmes actively seeking 
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Table 1. Family-centred PMTCT intervention models: Extension of HIV counselling and testing

Citation, 
country, 
sample size Design Target group

Family-centred PMTCT 
programme components Outcomes Study limitations

[4] 

Desgrees-

Du-Lou et al, 

2009;

Côte d’Ivoire;

710 women

Prospective 

cohort

Families Pregnant women were encouraged 

to suggest HIV testing to partners

Free HIV counselling and testing 

were provided at the request of 

women’s partners and relatives

Prenatal HIV counselling and 

testing of women was followed by 

increased spousal communication 

about HIV and sexual risks, 

irrespective of HIV status (p <0.01)

This communication was 

associated with increased HIV 

testing in male partners (p <0.05; 

OR=4.03; 95% CI 1.50-10.82) 

Study conducted among a 

population participating in a 

research programme off ering 

routine and systematic prenatal HIV 

testing and counselling. Thus, the 

eff ect of counselling and testing 

is likely to be higher than in other 

community settings that do not 

provide systematic counselling and 

HIV testing

[22] 

Farquhar et al, 

2004;

Kenya;

2836 women 

and 308 

men

Prospective 

cohort

Pregnant 

women and 

partners

Male partners were invited to 

voluntary counselling and testing 

(VCT) for HIV at an antenatal clinic

Couples were off ered post-test 

counselling

Instruction was provided on 

contraceptive use, safe sex during 

pregnancy, and breastfeeding 

practices

Women whose partners came for 

VCT (10% of total) were 3 times 

more likely to return for nevirapine 

(p=0.02), and more than 3 times 

more likely to report taking 

maternal and administering infant 

doses of nevirapine (p=0.009)

Couples post-test counselling 

was associated with an 8-fold 

increase in postpartum follow up 

and greater nevirapine utilization 

(p=0.03)

Couples-counselled HIV+ women 

were more likely to use substitute 

feeding methods (p=0.03)

Women whose partners came 

to the clinic were a select group 

who may have diff ered from 

those whose partners did not 

come. These diff erences may have 

contributed to eff ects on uptake of 

interventions.

Since 2001, the approach to PMTCT 

testing, and the method of drug 

delivery, has changed considerably

[21] 

Homsy et al, 

2006;

Uganda;

4462 women 

and 287 

men 

Cross-

sectional

Pregnant/ 

delivering 

women and 

partners

At a rural hospital, opt-out 

PMTCT education, HIV testing 

and counselling was provided to 

pregnant women in antenatal care, 

as well as attending partners

Opt-out intrapartum HIV 

counselling/treatment was off ered 

to women and partners

Couples could choose to attend 

post-test counselling together or 

individually

Using this opt-out approach, 

HIV counselling and treatment 

acceptance was 97% among 

women and 97% among 

accompanying partners in the 

antenatal care (ANC) ward, and 86% 

among women and 98% among 

partners in the maternity ward

In ANC, only 51 couples (2.8% of 

all tested persons in ANC) were 

counselled together

In the maternity ward, 130 

couples (37% of all tested persons 

in maternity) were counselled 

together

Staffi  ng shortages on evenings 

and weekends slowed intrapartum 

HIV counselling and testing uptake 

until additional labour was hired

Given the short follow-up interval, 

the data did not allow inference 

as to the rate of hospital delivery 

among ANC-tested HIV+ women

[20] 

Kakimoto 

et al, 2007; 

Cambodia; 

20,757 

women and 

3714 men

Prospective 

cohort

Pregnant 

women and 

partners

Partners participated in a “mother 

class” in which information on VCT, 

pregnancy, delivery and newborn 

care was provided

VCT was extended to women 

and their partners, and pre- and 

post-test couples counselling was 

off ered

85.1% of women accompanied 

by partners to the mother session 

accepted pre-test counselling, 

compared with only 18.7% of 

women who attended the session 

alone (p <0.001; OR=25.00; 95% CI 

22.7-27/8)

Acceptance of post-test 

counselling was also higher among 

accompanied women (p <0.005; 

OR=1.2; 95% CI 1.07-1.37)

Pregnant women were voluntary 

attendees at a health facility and 

not randomly selected at the 

community level 

[23] 

Katz et al, 

2009; 

Kenya; 

2104 women 

and 313 

men total

Prospective 

cohort

Pregnant 

women and 

partners

Women attending an antenatal 

clinic were asked to invite and 

return with their partners to receive 

couples or individual VCT

Males’ attitudes towards VCT were 

evaluated, as well as the correlates 

of accompanying partners and 

receiving couples’ counselling

16% of men who were informed by 

their wives of the availability of HIV 

testing accompanied their partners 

to the antenatal clinic

Among 296 couples in which both 

partners received testing, 39% were 

counselled as a couple and 57% of 

men returned for a follow-up visit

87% of men attended the clinic 

to receive an HIV test, and 11% 

because they wanted information 

on HIV or MTCT

The study was conducted in a 

public antenatal clinic serving an 

urban population. Therefore, it 

may not be applicable to other 

resource-limited settings, including 

rural communities

Continued overleaf
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enrolment of family members into the programme. Over-

all, more than 67% of women enrolled a family member 

[27], primarily HIV-exposed infants born to the pregnant 

or postpartum woman; enrolment of other family 

members proved to be more challenging. At the sites in 

Abidjan, Cote d’Ivoire, it proved diffi  cult to test older 

children within the family as they often lived with other 

families in rural communities. Table 3 contains detailed 

information pertaining to all study designs, outcomes 

and limitations.

Among the programme models identifi ed in the litera-

ture review, two salient examples were the MTCT-Plus 

Table 1. Continued

Citation, 
country, 
sample size Design Target group

Family-centred PMTCT 
programme components Outcomes Study limitations

[19] 

Msuya et 

al, 2008; 

Tanzania; 

2654 women 

and 332 

men

Prospective 

cohort

Pregnant 

women and 

partners

Pregnant women invited their 

partners to attend antenatal clinics

Partners who participated in VCT 

received HIV, syphilis, and herpes 

simplex virus 2 testing, as well as 

pre- and post-test counselling

Couples were invited to a joint 

counselling session

12.5% of male partners came for 

HIV counselling and testing

91% of HIV+ women whose 

partners attended VCT took 

nevirapine during delivery, 

compared with 74% of women 

whose partners didn’t attend 

(OR=3.45; 95% CI 1.00-12.00)

These women were also more 

likely to choose not to breastfeed 

and adhere to a selected feeding 

method (OR=3.72; 95% CI 1.19-

11.63)

Women’s intention to disclose test 

results was associated with partner 

participation (p <0.001; OR=5.15; 

95% CI 2.18-12.16)

Low male participation may have 

been due to failure of women to 

inform partners of VCT availability

The researchers had to rely on 

women’s self reports that they 

invited their partners

Males may also have gone 

elsewhere for testing

[6] 

Semrau et 

al, 2005; 

Zambia; 

9409 women 

and 868 

men

Prospective 

cohort

Pregnant 

women and 

partners

Within an ongoing study on 

breastfeeding method and 

postnatal HIV transmission, women 

and their partners were off ered 

couples counselling in HIV testing/

PMTCT at antenatal clinics

Partner involvement was promoted 

by community outreach

9.2% of women were accompanied 

by their partners for counselling

Among women counselled as a 

couple, 96% agreed to HIV testing 

compared with 79% of women 

counselled alone (p < 0.0001).

Disclosure inherent in couples 

counselling did not signifi cantly 

increase likelihood of adverse social 

outcomes (e.g., intimate partner 

violence)

Adverse consequences of 

disclosure may have been 

underreported among women 

who did not disclose HIV status; 

thus, adverse outcomes may be 

overestimated by study

Table 2. Family-centred PMTCT intervention models: Extension of ART services

Citation, 
country, 
sample size Design Target group

Family-centred PMTCT 
programme components Outcomes Study limitations

[24] 

Byakika-

Tusiime et 

al, 2009; 

Uganda; 

177 

individuals

Prospective 

cohort

Families At one MTCT-Plus Initiative site in 

Uganda, treatment and therapy for 

mothers and HIV-infected family 

members was provided, including 

basic treatment of HIV-related 

opportunistic infections, as well as 

provision of antiretroviral therapy 

(ART)

In this family-centred model, near 

perfect adherence to ART was 

observed: mean adherence in 

studied groups ranged from 87.7% 

to 100%

Among adults, depression was 

signifi cantly associated with 

incomplete adherence (p=0.04; 

OR=0.32; 95% CI 0.11–0.93)

Information was not collected on 

the time gap between delivery and 

initiation of therapeutic treatment

[25] 

Tonwe-Gold 

et al, 2009; 

Côte d’Ivoire; 

605 women 

and 582 

infants

Prospective 

cohort

Families Through the MTCT-Plus Initiative, 

HIV prevention and care for family 

members, including clinical ART 

services

Involvement and support of 

partners and children

Among cohort of 568 women with 

a living spouse, 53% disclosed HIV 

status to their male partner

Enrolment of HIV-positive male 

partners was low (12%)

Retention of individuals on ART 

was high (2.5% index women, 5.5% 

index partners lost to follow up)

Non-disclosure rates to partners 

remained high, even in the context 

of ART access

Limited access to children outside 

the ANC context
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Initiative [27] and the CDC-Uganda, Global AIDS 

Program [28,29]. Although the conceptual framework of 

the MTCT-Plus Initiative is described more thoroughly 

in the Discussion, a number of specifi c results achieved 

by this initiative are worth noting here.

For example, among pregnant women who also 

enrolled their infants into MTCT-Plus Initiative pro-

gram mes within the fi rst months of life, the majority 

received complex antiretroviral regimens: 47% received 

short-course regimens during pregnancy, 20% initiated 

highly active antiretroviral therapy (HAART), and 30% 

received single-dose nevirapine. Women initiating 

HAART during pregnancy also exhibited an excellent 

immunologic response with an average increase of 

451  cells/mm3 after 30 months on treatment. Overall 

reten tion in care for MTCT-Plus participants initiating 

ART was high: 82% for pregnant women, 86% for men, 

and 87% of non-pregnant women at 30 months of follow 

up [30]. In addition, the mortality rate for both adults and 

pregnant women was found to be much lower than that 

reported at publicly funded programmes [31,32].

We were also able to acquire more recent supple-

mentary data, which further illuminate the potential of 

this model to improve overall family health: from January 

2003 until April 2008, 16,457 individuals (9718 adults and 

6739 children) enrolled in MTCT-Plus Initiative pro-

gram mes in Cameroon, Cote d’Ivoire, Kenya, Mozam-

bique, Rwanda, South Africa, Uganda, Zambia and 

Th ailand. Overall, 4275 (45%) women enrolled during 

pregnancy and 3611 (37%) women enrolled during the 

postpartum period.

Additionally, 1569 male partners and 449 older children 

living with HIV infection were enrolled and able to access 

comprehensive HIV care and treatment services. More 

than 6000 women chose to enrol their newborn child 

into the follow-up programme, where a battery of 

Table 3. Family-centred PMTCT intervention models: Comprehensive Services

Citation, 
country, 
sample size Design Target group

Family-centred PMTCT 
programme components Outcomes Study limitations

[27] 

Abrams et al, 

2007; 

8 countries 

in sub-

Saharan 

Africa and 

southeast 

Asia; roughly 

12,000 

individuals

Observational 

cohort

HIV-infected 

pregnant 

women and 

their families

As part of the MTCT-Plus 

Initiative, women receiving 

prevention of mother to child 

transmission (PMTCT) services 

were invited to enrol in MTCT-

Plus, a comprehensive HIV care 

programme, along with their 

newborn infants, as well as HIV+ 

family and household members 

More than 2/3 of index women 

enrolled their HIV-exposed baby or 

an HIV-infected family member

Retention of participants was very 

high, with fewer than 600 adults 

leaving the programme, including 

190 reported deaths

More than 2000 infants, 90% of 

those who reached 18 months, 

were determined uninfected, 

and of the 761 infected children 

enrolled, 65% received highly 

active antiretroviral therapy 

(HAART)

The feasibility of linking the 

diff erent services represented 

in this model may be hindered 

in other contexts by factors like 

resource constraints, human 

capacity and community 

preferences

[26] 

Geddes et al, 

2008; 

South Africa; 

2624 

women

Prospective 

cohort

Families PMTCT integrated into antenatal 

services

Women were encouraged to bring 

partners for HIV counselling and 

testing

Psychological services provided for 

discordant couples

Cluster of diff erentiation 4 (CD4) 

counts measured to determine 

appropriate form of ART and mode 

of delivery

Polymerase chain reaction (PCR) 

test given to HIV-exposed infants; 

HIV+ babies were enrolled in 

children’s programme

During 18 months, 100% of 

women attending the clinic 

received counselling

91% of women and 25% of 

partners were tested for HIV

In 338 cases of maternal HIV+, 70% 

of live births were by caesarean 

section and 98% of live babies 

were given nevirapine; 76% also 

received azidothymidine.

Of the 81% of babies tested at 

6 weeks (via PCR), 2.9% tested 

positive

May have been subject to 

selection bias – 11% of mothers 

lost to follow up

Participants may have been socio-

economically and educationally 

better off  than others who 

attended public facilities

[28,29] 

Mermin, 

2005; 

rural 

Uganda; 

more than 

6000 family 

members

Prospective 

cohort

Families VCT for HIV extended to more 

than 6000 family members of HIV+ 

individuals

Distribution of cotrimoxazole 

prophylaxis and a home-based 

water purifi cation systems

Future support for additional 

home-based delivery of ART for 

more than 4000 individuals

>95% of family members accepted 

VCT; 35% of married HIV+ 

individuals discovered they were 

living with an HIV- spouse

Cotrimoxazole prophylaxis taken 

by HIV+ individuals was associated 

with a 46% reduction in mortality

The water purifi cation system was 

associated with a 25% reduction in 

diarrhoea among persons with HIV

Data were acquired mainly from 

a 2005 conference abstract and 

therefore have not been subjected 

to peer review
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services, including early infant diagnosis, opportunistic 

infection prophylaxis, growth monitoring and 

antiretroviral treatment, were provided. HIV infection 

status was determined in more than 70% of the exposed 

infants, an unusually high percentage compared with 

traditional PMTCT programmes; approximately 10% of 

exposed infants were found to be HIV infected.

A second exemplary model identifi ed through the 

literature review process (namely, the CDC-Uganda, 

Global AIDS Program [28,29]) also demonstrated a 

number of impressive outcomes. Th is programme 

extended home-based voluntary counselling and testing 

(VCT) for HIV to 6000 family members of HIV-positive 

individuals. Th e acceptance rate exceeded 95%, and 35% of 

those who were HIV positive and married discovered that 

their spouse was HIV negative. In addition, 10% of the 

children under the age of fi ve years had undiagnosed HIV.

Cotrimoxazole consumption by HIV-positive 

individuals was associated with a 46% reduction in 

mortality, and 30% to 70% lower incidence of malaria, 

diarrhoea and hospitalization. Th ere was also a 63% 

reduction of mortality among HIV-negative children 

whose HIV-positive parents were taking cotrimoxazole; 

this fi nding was likely the result of reduced morbidity and 

mortality among the HIV-positive parents, since death of 

a parent was associated with a three-fold increase in risk 

of child mortality. Additional information the CDC 

programme is provided in the discussion.

Discussion

Barriers to eff ective family-centred PMTCT

In our review of published programme models/evalu a-

tions and synthesis of the available literature, a number of 

barriers have been identifi ed in the implementation of 

PMTCT in low-resource settings, which have implica-

tions for developing eff ective family-centred PMTCT. 

Th ese include: limited access to antenatal care and 

obstetric services [10,27,33]; lack of routine (opt-out) and 

rapid HIV testing [34-37]; poor access to CD4 monitoring 

[38,39]; limited access to ART, as well as to multi-drug 

prophylactic regimens for PMTCT [40-43]; limited test-

ing of partners [19]; low access to paediatric testing and 

treatment for HIV [44,45]; and poor adherence, as well as 

retention in care after delivery [46].

Also problematic in the delivery of PMTCT is the lack 

of coordination and integration among services, such as 

HIV testing, counselling, and distribution of ARVs, as 

well as assimilation with maternal and child health 

services more generally [47]. In many low- and middle-

income countries, services are too centralized to reach 

Table 4. Family-centred PMTCT intervention models: Qualitative assessments

Citation, 
country, 
sample size Design Target group

Family-centred PMTCT 
programme components Outcomes Study limitations

[18] 

Mlay et 

al, 2008; 

Tanzania; 

18 women, 

16 men, 11 

counsellors

Cross-

sectional

Women 

and men of 

childbearing 

age

Women and men were asked to 

identify their views concerning 

couples voluntary counselling and 

testing for HIV, couples’ motivation 

to receive results together, and 

eff ective ways of counselling sero-

discordant couples

Categories identifi ed: community 

sensitization; male involvement; 

caring; resentment; abandonment/

divorce; violence

Recognition of a cultural belief that 

ANC is exclusively for women

Many participants were unaware 

that sero-discordancy existed

This qualitative study may have 

been infl uenced by selective 

enrolment and should not be 

viewed as a representative sample

[17] 

Theuring 

et al, 2009; 

Tanzania; 

124 men

Cross-

sectional

Male partners Assessment of male attitudes 

regarding partner involvement in 

ANC/PMTCT interventions

Examination of barriers preventing 

regular programme attendance

Among the convenience sample 

of males interviewed, 99% 

expressed positive regard for joint 

counselling

Among males who were having 

children, only 46% had attended 

ANC/ PMTCT services

The primary external barrier to 

ANC/PMTCT services identifi ed 

was “lack of knowledge and 

information”

Study sample of men included 

some individuals aged 50+ years, 

who are less likely to be involved in 

family planning

[16] 

Tijou Traoré 

et al, 2009; 

Côte 

d’Ivoire; 

26 women 

and 10 men

Prospective 

cohort

Pregnant 

women and 

partners

Assessment of couples’ decision-

making process concerning infant 

feeding in the framework of a 

MTCT-Plus programme

Interviews showed that initial 

individual preferences were 

subject to conjugal negotiation, 

and confl icts were often resolved 

after revelation of HIV status to 

spouse

Most women associated refraining 

from breastfeeding with an 

internal moral suff ering; this feeling 

was reinforced by social pressures

Small scale of study is illustrative 

and not generally applicable

Selective enrolment of participants 

who were receptive to study

Attitudes may have been 

infl uenced by the project’s 

biomedical model
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remote areas, presenting a key barrier to antenatal care 

and PMTCT services [48,49]. In addition, as in all of 

health care in these countries, there is a lack of human 

and material resources that impacts access to care [50].

As demonstrated in our review of programme models 

that targeted partners for HIV counselling and testing, 

social support from family members must also be 

considered in family-centred PMTCT approaches. 

Women with lower levels of family support have been 

found to be more likely to refuse HIV testing than their 

peers with higher family support [51]. In addition, fear of 

HIV-related stigma and fears about disclosure may lead 

others to avoid being tested [52]. Furthermore, gender 

inequalities manifested in the limited education and 

literacy of women, power dynamics in the household 

about decision making, and infant care and reproductive 

health decisions all present barriers to family planning 

services and pose a signifi cant obstacle to the primary 

prevention of HIV transmission in women.

For these reasons, father involvement in PMTCT and 

family-based testing and care are critically important. For 

example, as noted earlier, women who acquire HIV may 

be at risk for violence or abuse if they disclose their HIV-

positive status to their partners without appropriate 

supports and engagement of their partners. Th ese 

dynamics can in turn impact adherence to treatment 

regimens, as well as the ability of mothers to implement 

safe infant feeding practices [53].

Addressing barriers by promoting a family-centred 

approach

1. The MTCT-Plus Initiative
Of the models of family-centred PMTCT reviewed for 

this paper, as mentioned previously, the MTCT-Plus 

Initiative [27], which operated at 13 sites in eight 

countries in sub-Saharan Africa and in Th ailand, off ered 

one of the most comprehensive models for family-

focused care using PMTCT as an entry point (see Table 3, 

Abrams et al, ref [27]). Th is model uses an explicitly 

family-centred approach, which includes two critical 

components: (1) addressing the health needs of the 

mother as well as the infant; and (2) recognizing that 

women’s families should also be brought into care [27].

Integration of PMTCT services with HIV treatment 

and care not only facilitates women’s access to care for 

her own HIV disease, but also improves the quality of 

PMTCT care by off ering complex regimens [27] and by 

enriching the support context around the HIV-positive 

mother, who serves as the index case for this family-

centred model.

A comprehensive package of services is off ered to all 

family members and includes medical care for HIV-

positive adults and children, early infant diagnosis, 

patient education and counselling, reproductive health 

and family planning services, psychosocial support, 

adher ence and retention promotion, and nutrition educa-

tion and support, as well as community outreach. Th ese 

services are supported by a multidisciplinary team that 

includes nurses, physicians, counsellors, social workers, 

pharmacists and community health workers [27].

Access to related services is encouraged, including 

identifi cation of and treatment for tuberculosis, nutri-

tional support, family planning, and malaria prevention 

programmes. In addition to the broader scope of services, 

by off ering treatment to all family members, long-term 

continuity of care, as well as treatment adherence, are 

promoted. For example, follow up of HIV-exposed 

infants is supported through programmes that ensure the 

availability of early infant diagnosis and treatment for 

children found to be HIV infected [27] (detailed 

outcomes of this study are provided in the results section 

and the summary of the programme model in Table 3).

2. CDC-Uganda, Global AIDS Program
Using a home-based testing approach in rural Uganda, 

Mermin et al [28,29] evaluated several interventions that 

could be used to form a “preventive care package”. Exten-

sion of VCT to 6000 family members of HIV-positive 

individuals was coupled with provision of cotrimoxazole 

for those found to be HIV positive, as well as the 

distribution of more basic health interventions like 

home-based water purifi cation systems. Th is study 

presents strong evidence of the benefi ts of addressing the 

health status of all family members.

Although the intervention was not specifi c to PMTCT, 

such approaches are readily applicable to family-centred 

PMTCT and speak to the potential for family-based 

interventions to have strong uptake and a “cascade” of 

positive eff ects within the family system (see detailed 

outcomes of this study in the results section and 

programme model summary in Table 3).

Involving partners and other family members

One component of the family-centred approach that has 

been often overlooked in many programmes is the 

involvement of fathers and other members of the family 

in the prevention of vertical transmission. Our review 

indicates that father involvement has been credited with 

improved access to and retention of services, as well as 

improved health outcomes.

In the Ivory Coast, Tijou Traore et al [16] followed a 

cohort of HIV-positive women and their infants over a 

two-year period during a PMTCT project (see Table 4, 

Tijou Traore et al, ref [16]). When men knew that their 

spouse was HIV positive and involved in the PMTCT 

project, they played an active role in applying the advice 

received, particularly related to exclusive breastfeeding 

and early weaning [16].
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In Uganda, recognizing that male partners tended not 

to accompany women to prenatal visits and were often 

unlikely to take time off  work, Th e AIDS Service 

Organization made eff orts to increase uptake of HIV 

testing by off ering special sessions on Saturdays for men 

[54]. However, positive outcomes associated with this 

strategy were not systematically documented. Th is 

shortcoming is indicative of the broader need for the 

development of an empirical evidence base highlighting 

the effi  cacy of such adaptive approaches to intervention.

Another novel programme in Uganda utilized an opt-

out framework in order to increase uptake of HIV testing 

among men involved in their partner’s antenatal clinic 

visits and delivery (see Table 1, Homsy et al). Th ey found 

high levels of uptake of HIV testing at ANC visits (97% 

for women and men) and during delivery (86% for 

women and 98% for men). In addition, they observed a 

12% increase in detection of HIV infection [21].

A fourth study, in Kenya, found that women accom-

panied by their partner for HIV-VCT were three times 

more likely to return for antiretrovirals; couples post-test 

counselling was also associated with an eight-fold increase 

in postpartum follow up, as well as greater antiretroviral 

utilization [22] (see Table 1, Farquhar et al, ref [22]).

Overall, it appears that engaging men has important 

benefi ts that support the goals of family-centred PMTCT. 

However, experiences across studies indicate that it 

remains challenging. Many successful programmes have 

relatively low rates of male engagement. For example, the 

study by Homsy et al [21], just described, demonstrated 

good participation from men, but only from those who 

were actively engaged in the care of their partners: among 

the 605 women who were tested in their study, only 180 

of the men accompanied them at the time of delivery 

(30%). However, continued eff orts to increase the involve-

ment of men in family-based HIV testing, as well as 

counselling about infant feeding and child development, 

are likely to contribute to the eff ectiveness of family-

centred PMTCT programmes.

Going to scale via family-centred approaches to PMTCT

Family-centred PMTCT interventions have the potential 

to better engage families and to retain benefi ciaries in 

care, thus creating a sound platform for the scale up of 

interventions. In fact, several national PMTCT 

programmes have utilized family-focused strategies to 

ensure successful scale up. For instance, Botswana is well 

known for its dramatic increase in PMTCT coverage: 

from 7% in 2000 to 83% by 2005. Family-centred compo-

nents included integration of PMTCT with reproductive 

and child health services, psychosocial support for 

women, and ART for women’s own clinical care [55].

Similar to the Botswana programme, the success of 

Th ailand’s PMTCT programme appears to be partially 

associated with its integration within a strong maternal 

and child health and public health programme, promot-

ing close monitoring and follow-up care for women and 

HIV-exposed infants [56]. While both programmes 

demonstrate progressive models that integrate family-

centred components of HIV care into existing systems, 

they could be further strengthened by extending services 

to additional family members.

Ongoing challenges and advancing the fi eld

Despite emerging examples of the power of family-

centred approaches to PMTCT, and despite consensus 

among organizations like UNICEF and WHO that more 

holistic approaches are needed [2,57], there remains a 

prevailing focus on simplifi ed medical interventions to 

reduce transmission. In reality, only a handful of studies 

investigate family-centred approaches to PMTCT. Given 

this state of aff airs, and despite a compelling conceptual 

basis, the evidence base to move this agenda forward 

requires much more attention.

As a whole, current family-centred approaches remain 

largely underdeveloped and underdocumented. As seen 

in our review of available models, there are few formal 

published evaluations of family-centred PMTCT models 

and almost no comparative research in this area. 

Furthermore, although discussed as important, no 

programs reviewed here included direct attention to 

intimate partner violence, mental health issues or the 

integration of nutritional and early childhood develop-

ment services into family-centred care. Th erefore, trials 

pertaining to the effi  cacy of family-centred care versus 

“segmented delivery of only ART or PMTCT” are nearly 

non-existent [58].

Conclusions

A paradigm shift is needed in PMTCT, which considers 

the needs of entire families, rather than placing a singular 

focus on preventing MTCT during pregnancy and 

delivery [15]. PMTCT represents an entry point for 

improving overall family health and functioning [27]. 

While family-centred models are relatively uncommon in 

the literature, those models that do exist show promising 

results.

Th ese data speak to the prevailing perspective among 

stakeholders that a family-centred approach to HIV 

prevention and care is essential, compelling and far 

overdue, while also underscoring the continuing paucity 

of programmes and policies that actually work towards 

the realization of this ideal.

Competing interests

The authors declare that they have no competing interests.

Authors’ contributions

TSB conceived the study, undertook research relevant to production of the 

manuscript, facilitated the screening process for study selection, and drafted 

Betancourt et al. Journal of the International AIDS Society 2010, 13(Suppl 2):S2 
http://www.jiasociety.org/content/13/S2/S2

Page 9 of 11



or contributed to all parts of the manuscript. EJA helped to conceive the 

study, and undertook research relevant to production of the manuscript, in 

addition to editing and revising all parts. RM screened abstracts and studies 

for inclusion criteria, drafted the table of selected studies, and assisted in 

manuscript editing. MCSF helped to conceive the study and undertook 

research relevant to production of the manuscript, and drafted or contributed 

to all parts. All authors read and approved the fi nal manuscript.

Acknowledgements

We would like to thank Sarah Meyers-Ohki, Linda Richter, Lorraine Sherr, and 

the Coalition on Children Aff ected by AIDS for their important input to this 

manuscript.

This article has been published as part of Journal of the International AIDS 

Society Volume 13 Supplement 2, 2010: Family-centred services for children 

aff ected by HIV and AIDS. The full contents of the supplement are available 

online at http://www.jiasociety.org/supplements/13/S2.

Author details
1François-Xavier Bagnoud Center for Health and Human Rights, Harvard 

School of Public Health, Harvard University, USA. 2International Center for 

HIV/AIDS Care and Treatment Programs, Mailman School of Public Health, 

Columbia University, USA. 3Department of Global Health and Social Medicine, 

Harvard Medical School, Harvard University, USA.

Published: 23 June 2010

References

1. Committee on Hospital Care: Family-centered care and the pediatrician’s 
role. Pediatrics 2003, 112:691-696.

2. WHO: PMTCT strategic vision 2010-2015: preventing mother-to-child 

transmission of HIV to reach the UNGASS and Millennium Development Goals. 

Geneva, Switzerland: World Health Organization; 2010.

3. Mishra V, Assche SB, Greener R, Vaessen M, Hong R, Ghys PD, Boerma JT, Van 

Assche A, Khan S, Rutstein S: HIV infection does not disproportionately 
aff ect the poorer in sub-Saharan Africa. AIDS 2007, 21(Suppl 7):S17-28.

4. Desgrees-Du-Lou A, Brou H, Djohan G, Becquet R, Ekouevi DK, Zanou B, Viho 

I, Allou G, Dabis F, Leroy V: Benefi cial eff ects of off ering prenatal HIV 
counselling and testing on developing a HIV preventive attitude among 
couples. Abidjan, 2002-2005. AIDS Behav 2007.

5. Msuya SE, Uriyo J, Hussain A, Mbizvo EM, Jeansson S, Sam NE, Stray-Pedersen 

B: Prevalence of sexually transmitted infections among pregnant women 
with known HIV status in northern Tanzania. Reprod Health 2009, 6:4.

6. Semrau K, Kuhn L, Vwalika C, Kasonde P, Sinkala M, Kankasa C, Shutes E, 

Aldrovandi G, Thea DM: Women in couples antenatal HIV counseling and 
testing are not more likely to report adverse social events. AIDS 2005, 

19:603-609.

7. Marks G, Crepaz N, Senterfi tt JW, Janssen RS: Meta-analysis of high-risk 
sexual behavior in persons aware and unaware they are infected with HIV 
in the United States: implications for HIV prevention programs. J Acquir 

Immune Defi c Syndr 2005, 39:446-453.

8. Turner AN, Miller WC, Padian NS, Kaufman JS, Behets FM, Chipato T, Mmiro FA, 

Salata RA, Morrison CS: Unprotected sex following HIV testing among 
women in Uganda and Zimbabwe: short- and long-term comparisons 
with pre-test behaviour. Int J Epidemiol 2009, 38:997-1007.

9. Joint United Nations Programme on HIV/AIDS: Towards universal access: 

Scaling up priority HIV/AIDS interventions in the health sector. Geneva, 

Switzerland: World Health Organization; 2009.

10. UNICEF: The State of the world’s children 2009, maternal and newborn health: 

where we stand. New York: UNICEF; 2009.

11. UNICEF: Countdown to 2015: maternal, newborn & child survival. New York: 

UNICEF; 2008.

12. WHO: Rapid advice: revised WHO principles and recommendations on infant 

feeding in the context of HIV – November 2009. New York: World Health 

Organization; 2009.

13. Ciesla JA, Roberts JE: Meta-analysis of the relationship between HIV 
infection and risk for depressive disorders. Am J Psychiatry 2001, 

158:725-730.

14. Benton TD: Depression and HIV/AIDS. Curr Psychiatry Rep 2008, 10:280-285.

15. Heymann J, Earle A, Rajaraman D, Miller C, Bogen K: Extended family caring 
for children orphaned by AIDS: balancing essential work and caregiving in 

a high HIV prevalence nations. AIDS Care 2007, 19:337-345.

16. Tijou Traore A, Querre M, Brou H, Leroy V, Desclaux A, Desgrees-du-Lou A: 

Couples, PMTCT programs and infant feeding decision-making in Ivory 
Coast. Soc Sci Med 2009, 69:830-837.

17. Theuring S, Mbezi P, Luvanda H, Jordan-Harder B, Kunz A, Harms G: Male 
involvement in PMTCT services in Mbeya Region, Tanzania. AIDS Behav 

2009, 13(Suppl 1):92-102.

18. Mlay R, Lugina H, Becker S: Couple counselling and testing for HIV at 
antenatal clinics: views from men, women and counsellors. AIDS Care 2008, 

20:356-360.

19. Msuya SE, Mbizvo EM, Hussain A, Uriyo J, Sam NE, Stray-Pedersen B: Low 
male partner participation in antenatal HIV counselling and testing in 
northern Tanzania: implications for preventive programs. AIDS Care: 

Psychological and Socio-medical Aspects of AIDS/HIV 2008, 20:700-709.

20. Kakimoto K, Kanal K, Mukoyama Y, Chheng TV, Chou TL, Sedtha C: Infl uence 
of the involvement of partners in the mother class with voluntary 
confi dential counselling and testing acceptance for Prevention of Mother 
to Child Transmission of HIV Programme (PMTCT Programme) in 
Cambodia. AIDS Care 2007, 19:4.

21. Homsy J, Moore D, Barasa A, Likicho C, Behumbiize P, Namugga J: Mother-to-
child HIV transmission and infant mortality among women receiving 
highly active antiretroviral therapy (HAART) in rural Uganda. 16th 

International AIDS Conference. Toronto; 2006.

22. Farquhar C, Kiarie JN, Richardson BA, Kabura MN, John FN, Nduati RW, Mbori-

Ngacha DA, John-Stewart GC: Antenatal couple counseling increases 
uptake of interventions to prevent HIV-1 transmission. J Acquir Immune 

Defi c Syndr 2004, 37:1620-1626.

23. Katz DA, Kiarie JN, John-Stewart GC, Richardson BA, John FN, Farquhar C: HIV 
testing men in the antenatal setting: understanding male non-disclosure. 
Int J STD AIDS 2009, 20:765-767.

24. Byakika-Tusiime J, Crane J, Oyugi JH, Ragland K, Kawuma A, Musoke P, 

Bangsberg DR: Longitudinal antiretroviral adherence in HIV+ Ugandan 
parents and their children initiating HAART in the MTCT-Plus family 
treatment model: role of depression in declining adherence over time. 
AIDS Behav 2009, 13(Suppl 1):82-91.

25. Tonwe-Gold B, Ekouevi DK, Bosse CA, Toure S, Kone M, Becquet R, Leroy V, 

Toro P, Dabis F, El Sadr WM, Abrams EJ: Implementing family-focused HIV 
care and treatment: the fi rst 2 years’ experience of the mother-to-child 
transmission-plus program in Abidjan, Cote d’Ivoire. Trop Med Int Health 

2009, 14:204-212.

26. Geddes R, Knight S, Reid S, Giddy J, Esterhuizen T, Roberts C: Prevention of 
mother-to-child transmission of HIV programme: low vertical transmission 
in KwaZulu-Natal, South Africa. S Afr Med J 2008, 98:458-462.

27. Abrams EJ, Myer L, Rosenfi eld A, El-Sadr WM: Prevention of mother-to-child 
transmission services as a gateway to family-based human 
immunodefi ciency virus care and treatment in resource-limited settings: 
rationale and international experiences. Am J Obstet Gynecol 2007, 

197:S101-106.

28. Nuwaha F, Muganzi E, Kasasa S, Bunnel R, Kabatesi D, Mermin J, Tumwesigye 

E: District-wide, door-to-door, home-based HIV voluntary counselling and 
testing in rural Uganda. 16th International AIDS Conference. Toronto; 2006.

29. Mermin J: A Family-based Approach to Preventive Care and Antiretroviral 
Therapy in Africa. 12th Conference on Retroviruses and Opportunistic Infections. 

Boston; 2005.

30. Toro PL, Katyal M, Carter RJ, Myer L, El-Sadr WM, Nash D, Abrams EJ: Initiation 
of antiretroviral therapy among pregnant women in resource-limited 
countries: CD4+ cell count response and program retention. AIDS 2009, 24: 

515-524.

31. Kaplan R, Orrell C, Zwane E, Bekker LG, Wood R: Loss to follow-up and 
mortality among pregnant women referred to a community clinic for 
antiretroviral treatment. AIDS 2008, 22:1679-1681.

32. Wang B, Losina E, Stark R, Munro A, Walensky R, Wilke M: Loss to follow-up in 
community clinics in South Africa: Role of CD4 count, gender and 
pregnancy. 15th Conference on Retroviruses and Opportunistic Infections. 

Boston; 2008.

33. UNICEF: Working with children in unstable situations: principles and concepts to 

guide psychosocial responses. New York: UNICEF; 2003.

34. Bolu OO, Allread V, Creek T, Stringer E, Forna F, Bulterys M, Shaff er N: 

Approaches for scaling up human immunodefi ciency virus testing and 
counseling in prevention of mother-to-child human immunodefi ciency 
virus transmission settings in resource-limited countries. Am J Obstet 

Betancourt et al. Journal of the International AIDS Society 2010, 13(Suppl 2):S2 
http://www.jiasociety.org/content/13/S2/S2

Page 10 of 11



Gynecol 2007, 197:S83-89.

35. Creek T, Ntumy R, Mazhani L, Moore J, Smith M, Han G, Shaff er N, Kilmarx PH: 

Factors associated with low early uptake of a national program to prevent 
mother to child transmission of HIV (PMTCT): results of a survey of 
mothers and providers, Botswana, 2003. AIDS Behav 2009, 13:356-364.

36. Kagitcibasia C, Sunarb D, Bekman S: Long-term eff ects of early intervention: 
Turkish low-income mothers and children. J Appl Dev Psychol 2001, 

22:333-361.

37. De Allegri M, Sarker M, Hofmann J, Sanon M, Bohler T: A qualitative 
investigation into knowledge, beliefs, and practices surrounding mastitis 
in sub-Saharan Africa: what implications for vertical transmission of HIV? 

BMC Public Health 2007, 7.

38. O’Gorman MR, Zijenah LS: CD4 T cell measurements in the management of 
antiretroviral therapy--A review with an emphasis on pediatric HIV-
infected patients. Cytometry B Clin Cytom 2008, 74(Suppl 1):S19-26.

39. Rouet F, Inwoley A, Ekouevi DK, Viho I, Becquet R, Sakarovitch C, Bequet L, 

Tonwe-Gold B, Chaix ML, Leroy V, Rouzioux C, Dabis F, ANRS 1201/1202 

Ditrame Plus Study Group: CD4 percentages and total lymphocyte counts 
as early surrogate markers for pediatric HIV-1 infection in resource-limited 
settings. J Trop Pediatr 2006, 52:346-354.

40. Chamla DD, Olu O, Wanyana J, Natseri N, Mukooyo E, Okware S, Alisalad A, 

George M: Geographical information system and access to HIV testing, 
treatment and prevention of mother-to-child transmission in confl ict 
aff ected Northern Uganda. Confl  Health 2007, 1:12.

41. Leroy V SC, Cortina-Borja M, McIntyre J, Coovadia H, Davis F, Newell M: Is 
there a diff erence in the effi  cacy of peripartum antiretroviral regimens in 
reducing mother-to-child transmission of HIV in Africa. AIDS 2005, 

19:1865-1875.

42. Mnyani CN, McIntyre JA: Preventing mother-to-child transmission of HIV. 
BJOG 2009, 116(Suppl 1):71-76.

43. Orne-Gliemann J, Becquet R, Ekouevi DK, Leroy V, Perez F, Dabis F: Children 
and HIV/AIDS: from research to policy and action in resource-limited 
settings. AIDS 2008, 22:797-805.

44. Cavarelli M, Karlsson I, Zanchetta M, Antonsson L, Plebani A, Giaquinto C, 

Fenyo E, De Rossi A, Scarlatti G: HIV-1 with Multiple CCR5/CXCR4 Chimeric 
Receptor Use Is Predictive of Immunological Failure in Infected Children. 
PLoS ONE 2008, 3:e3292.

45. Committee on Pediatric AIDS: HIV Testing and Prophylaxis to Prevent 
Mother-to-Child Transmission in the United States. Pediatrics 2008, 

122:1127-1134.

46. Haberer J, Mellins C: Pediatric Adherence to HIV Antiretroviral Therapy. Curr 

HIV/AIDS Rep 2009, 6: 194-200

47. van’t Hoog AH, Mbori-Ngacha DA, Marum LH, Otieno JA, Misore AO, Nganga 

LW, Decock KM: Preventing mother-to-child transmission of HIV in Western 
Kenya: operational issues. J Acquir Immune Defi c Syndr 2005, 40:344-349.

48. Manzi M, Zachariah R, Teck R, Buhendwa L, Kazima J, Bakali E, Firmenich P, 

Humblet P: High acceptability of voluntary counselling and HIV-testing 

but unacceptable loss to follow up in a prevention of mother-to-child HIV 
transmission programme in rural Malawi: scaling-up requires a diff erent 
way of acting. Trop Med Int Health 2005, 10:1242-1250.

49. Perez F, Mukotekwa T, Miller A, Orne-Gliemann J, Glenshaw M, Chitsike I, 

Dabis F: Implementing a rural programme of prevention of mother-to-
child transmission of HIV in Zimbabwe: fi rst 18 months of experience. Trop 

Med Int Health 2004, 9:774-783.

50. Nkonki LL, Doherty TM, Hill Z, Chopra M, Schaay N, Kendall C: Missed 
opportunities for participation in prevention of mother to child 
transmission programmes: simplicity of nevirapine does not necessarily 
lead to optimal uptake, a qualitative study. AIDS Res Ther 2007, 4:27.

51. Kominami M, Kawata K, Ali M, Meena H, Ushijima H: Factors determining 
prenatal HIV testing for prevention of mother to child transmission in Dar 
Es Salaam, Tanzania. Pediatr Int 2007, 49:286-292.

52. Medley A, Garcia-Moreno C, McGill S, Maman S: Rates, barriers and 
outcomes of HIV serostatus disclosure among women in developing 
countries: implications for prevention of mother-to-child transmission 
programmes. Bull World Health Organ 2004, 82:299-307.

53. Thairu LN, Pelto GH, Rollins NC, Bland RM, Ntshangase N: Sociocultural 
infl uences on infant feeding decisions among HIV-infected women in 
rural Kwa-Zulu Natal, South Africa. Matern Child Nutr 2005, 1:2-10.

54. Baingana F, Fuller A, Guyer AL, Holman SR, Kim JY, Li M, McKeever J, 

Mungherera L, Psaki S, Sematimba B, Serukka D, Smith Fawzi M, Zaeh S: The 

implementation gap in services for children aff ected by HIV/AIDS: supporting 

families and communities in caring for and protecting vulnerable children. 

Boston, MA, USA: Joint Learning Initiative on Children and HIV/AIDS; 2008.

55. Bussmann H, Wester CW, Ndwapi N, Grundmann N, Gaolathe T, 

Puvimanasinghe J, Avalos A, Mine M, Seipone K, Essex M, Degruttola V, 

Marlink RG: Five-year outcomes of initial patients treated in Botswana’s 
National Antiretroviral Treatment Program. AIDS 2008, 22:2303-2311.

56. Kanshana S, Simonds RJ: National program for preventing mother-child 
HIV transmission in Thailand: successful implementation and lessons 
learned. AIDS 2002, 16:953-959.

57. Eyakuze C, Jones DA, Starrs AM, Sorkin N: From PMTCT to a more 
comprehensive AIDS response for women: a much-needed shift. Dev 

World Bioeth 2008, 8:33-42.

58. DeGennaro V, Zeitz P: Embracing a family-centred response to the HIV/
AIDS epidemic for the elimination of pediatric AIDS. Glob Public Health 

2009, 4:386-401.

doi:10.1186/1758-2652-13-S2-S2
Cite this article as: Betancourt TS, et al.: Family-centred approaches to the 
prevention of mother to child transmission of HIV. Journal of the International 

AIDS Society 2010, 13(Suppl 2):S2.

Betancourt et al. Journal of the International AIDS Society 2010, 13(Suppl 2):S2 
http://www.jiasociety.org/content/13/S2/S2

Page 11 of 11



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /ACaslonPro-Bold
    /ACaslonPro-BoldItalic
    /ACaslonPro-Italic
    /ACaslonPro-Regular
    /ACaslonPro-Semibold
    /ACaslonPro-SemiboldItalic
    /AdobeFangsongStd-Regular
    /AdobeHeitiStd-Regular
    /AdobeKaitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobeSongStd-Light
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramondPro-Bold
    /AGaramondPro-BoldItalic
    /AGaramondPro-Italic
    /AGaramondPro-Regular
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgfaRotisSansSerif
    /AgfaRotisSansSerif-Bold
    /AgfaRotisSansSerifExtraBold
    /AgfaRotisSansSerif-Italic
    /AgfaRotisSansSerifLight
    /AgfaRotisSansSerifLight-Italic
    /Aharoni-Bold
    /AkzidenzGroteskBE-Bold
    /AkzidenzGroteskBE-It
    /AkzidenzGroteskBE-Light
    /AkzidenzGroteskBE-LightOsF
    /AkzidenzGroteskBE-Md
    /AkzidenzGroteskBE-MdIt
    /AkzidenzGroteskBE-Regular
    /AkzidenzGroteskBE-Super
    /AllegroBT-Regular
    /AmerTypewriterITCbyBT-Medium
    /Andalus
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArabicTypesetting
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ATNebraska
    /ATNebraskaBold
    /ATNebraskaBoldItalic
    /ATNebraskaItalic
    /ATToronto
    /ATTorontoBold
    /ATTorontoBoldItalic
    /ATTorontoItalic
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /BalticSans
    /BankGothicBT-Medium
    /Barmeno-ExtraBold
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Batang
    /BatangChe
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /Bembo
    /Bembo-Bold
    /Bembo-BoldItalic
    /Bembo-Italic
    /BenguiatITCbyBT-Bold
    /Berkeley-Book
    /Berkeley-BookItalic
    /Berkeley-Italic
    /Berkeley-Medium
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BirchStd
    /BlackadderITC-Regular
    /BlackoakStd
    /BodoniBT-Bold
    /BodoniBT-BoldCondensed
    /BodoniBT-BoldItalic
    /BodoniBT-Book
    /BodoniBT-BookItalic
    /BodoniBT-Italic
    /BodoniBT-Roman
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /BookmanITCbyBT-Demi
    /BookmanITCbyBT-DemiItalic
    /BookmanITCbyBT-Light
    /BookmanITCbyBT-LightItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolFive
    /BookshelfSymbolFour
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /BremenBT-Bold
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScriptStd
    /Bulgarian-Ariel
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Caslon224ITCbyBT-Bold
    /Caslon224ITCbyBT-BoldItalic
    /Caslon224ITCbyBT-Book
    /Caslon224ITCbyBT-BookItalic
    /CaslonFiveForty-Italic
    /CaslonFiveForty-Roman
    /CaslonThree-Roman
    /Castellar
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbookBT-Bold
    /CenturySchoolbookBT-BoldCond
    /CenturySchoolbookBT-BoldItalic
    /CenturySchoolbookBT-Italic
    /CenturySchoolbookBT-Monospace
    /CenturySchoolbookBT-Roman
    /CenturySchoolbook-Italic
    /ChaparralPro-Bold
    /ChaparralPro-BoldIt
    /ChaparralPro-Italic
    /ChaparralPro-Regular
    /CharlemagneStd-Bold
    /CharlesworthBold
    /CheltenhamBT-Bold
    /CheltenhamBT-BoldCondensed
    /CheltenhamBT-BoldCondItalic
    /CheltenhamBT-BoldExtraCondensed
    /CheltenhamBT-BoldHeadline
    /CheltenhamBT-BoldItalic
    /CheltenhamBT-BoldItalicHeadline
    /CheltenhamBT-Italic
    /CheltenhamBT-Roman
    /ClassicalGaramondBT-Bold
    /ClassicalGaramondBT-BoldItalic
    /ClassicalGaramondBT-Italic
    /ClassicalGaramondBT-Roman
    /ComicSansMS
    /ComicSansMS-Bold
    /CommonBullets
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlackStd
    /CooperBlackStd-Italic
    /CopperplateGothic-Bold
    /CopperplateGothicBT-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyOneAB
    /Copperplate-ThirtyTwoBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CurlzMT
    /DaunPenh
    /DauphinPlain
    /David
    /David-Bold
    /Dax-Regular
    /Dax-RegularExpert
    /DFKaiShu-SB-Estd-BF
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DokChampa
    /Dotum
    /DotumChe
    /EccentricStd
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /English111VivaceBT-Regular
    /EngraversMT
    /EngraversMT-Bold
    /ErasITC-Bold
    /ErasITCbyBT-Bold
    /ErasITCbyBT-Book
    /ErasITCbyBT-Demi
    /ErasITCbyBT-Light
    /ErasITCbyBT-Medium
    /ErasITCbyBT-Ultra
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuphemiaCAS
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EurostileBold
    /EurostileRegular
    /FangSong
    /FelixTitlingMT
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothicITCbyBT-Heavy
    /FranklinGothicITCbyBT-HeavyItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldItalic
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /FuturaBlackBT-Regular
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldCondensedItalic
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Heavy
    /FuturaBT-HeavyItalic
    /FuturaBT-Light
    /FuturaBT-LightCondensed
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FuturaBT-MediumCondensed
    /FuturaBT-MediumItalic
    /Futura-LightOblique
    /FuturaLtCnBTItalic
    /FuturaMdCnBTItalic
    /FuturaTEE-BoldCond
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-Light
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Garamond-LightItalic
    /Gautami
    /GeometricSlab712BT-BoldA
    /GeometricSlab712BT-ExtraBoldA
    /GeometricSlab712BT-LightA
    /GeometricSlab712BT-LightItalicA
    /GeometricSlab712BT-MediumA
    /GeometricSlab712BT-MediumItalA
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Giddyup
    /GiddyupStd
    /Giddyup-Thangs
    /GillSans
    /GillSans-Bold
    /GillSans-BoldCondensed
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-ExtraBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /Giovanni-Black
    /Giovanni-BlackItalic
    /Giovanni-Bold
    /Giovanni-BoldItalic
    /Giovanni-BoldSC
    /Giovanni-Book
    /Giovanni-BookItalic
    /Giovanni-BookSC
    /Gisha
    /Gisha-Bold
    /GloucesterMT-ExtraCondensed
    /GoudyHandtooledBT-Regular
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Light
    /Helvetica-LightOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HoboStd
    /Humanist521BT-Bold
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Roman
    /Impact
    /ImprintMT-Shadow
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /IskoolaPota
    /JasmineUPC
    /JasmineUPCBold
    /JasmineUPCBoldItalic
    /JasmineUPCItalic
    /Jokerman-Regular
    /JuiceITC-Regular
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /KaiTi
    /Kalinga
    /Kartika
    /KidsPlain
    /KodchiangUPC
    /KodchiangUPCBold
    /KodchiangUPCBoldItalic
    /KodchiangUPCItalic
    /KozGoPro-Bold
    /KozGoPro-ExtraLight
    /KozGoPro-Heavy
    /KozGoPro-Light
    /KozGoPro-Medium
    /KozGoPro-Regular
    /KozMinPro-Bold
    /KozMinPro-ExtraLight
    /KozMinPro-Heavy
    /KozMinPro-Light
    /KozMinPro-Medium
    /KozMinPro-Regular
    /KristenITC-Regular
    /Latha
    /Latin725BT-Bold
    /Latin725BT-BoldItalic
    /Latin725BT-Italic
    /Latin725BT-Medium
    /Latin725BT-MediumItalic
    /Latin725BT-Roman
    /LatinExtraCondensedBT-Regular
    /LatinWidD
    /Leelawadee
    /Leelawadee-Bold
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMT-Bold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithograph-Bold
    /LithographLight
    /LithosPro-Black
    /LithosPro-Regular
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /MaiandraGD-DemiBold
    /MaiandraGD-Italic
    /MaiandraGD-Regular
    /MalgunGothicBold
    /MalgunGothicRegular
    /Mangal
    /Map-Symbols
    /Marlett
    /MathematicalPi-Five
    /MathematicalPi-Four
    /MathematicalPi-One
    /MathematicalPi-Six
    /MathematicalPi-Three
    /MathematicalPi-Two
    /MatisseITC-Regular
    /Meiryo
    /Meiryo-Bold
    /Meiryo-BoldItalic
    /Meiryo-Italic
    /MesquiteStd
    /MicrosoftHimalaya
    /MicrosoftJhengHeiBold
    /MicrosoftJhengHeiRegular
    /MicrosoftSansSerif
    /MicrosoftUighur
    /MicrosoftYaHei
    /Microsoft-Yi-Baiti
    /MingLiU
    /MingLiU-ExtB
    /Ming-Lt-HKSCS-ExtB
    /Ming-Lt-HKSCS-UNI-H
    /Minion
    /MinionBlack
    /MinionBold
    /MinionBoldItalic
    /MinionItalic
    /MinionPro-Bold
    /MinionPro-BoldCn
    /MinionPro-BoldCnIt
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Medium
    /MinionPro-MediumIt
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /MinionSemibold
    /MinionSemiboldItalic
    /Miriam
    /MiriamFixed
    /Mistral
    /MongolianBaiti
    /MonotypeSorts
    /MoolBoran
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Extra
    /MVBoli
    /Myriad-BdWeb
    /Myriad-CnItWeb
    /Myriad-CnWeb
    /Myriad-ItWeb
    /MyriadPro-Bold
    /MyriadPro-BoldCond
    /MyriadPro-BoldCondIt
    /MyriadPro-BoldIt
    /MyriadPro-Cond
    /MyriadPro-CondIt
    /MyriadPro-It
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Web
    /Narkisim
    /NewBaskerville-Bold
    /NewBaskerville-BoldItalic
    /NewBaskerville-Italic
    /NewBaskerville-Roman
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldCondensed
    /NewsGothicBT-BoldCondItalic
    /NewsGothicBT-BoldExtraCondensed
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Demi
    /NewsGothicBT-DemiItalic
    /NewsGothicBT-ExtraCondensed
    /NewsGothicBT-Italic
    /NewsGothicBT-ItalicCondensed
    /NewsGothicBT-Light
    /NewsGothicBT-LightItalic
    /NewsGothicBT-Roman
    /NewsGothicBT-RomanCondensed
    /NewtextITCbyBT-Regular
    /NewtextITCbyBT-RegularItalic
    /NSimSun
    /NuevaStd-BoldCond
    /NuevaStd-BoldCondItalic
    /NuevaStd-Cond
    /NuevaStd-CondItalic
    /NuptialScript
    /Nyala-Regular
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCRAStd
    /OCRB10PitchBT-Regular
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OnyxMT
    /Optima
    /Optima-Bold
    /Optima-BoldOblique
    /Optima-Oblique
    /OratorStd
    /OratorStd-Slanted
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /Papyrus-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PlantagenetCherokee
    /PMingLiU
    /PMingLiU-ExtB
    /PoplarStd
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PosterBodoniBT-Roman
    /PrestigeEliteStd-Bd
    /Pronto
    /Raavi
    /RageItalic
    /Rockwell
    /Rockwell-Bold
    /RockwellBoldCondensed
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /RockwellExtraBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /RockwellLight
    /Rod
    /RosewoodStd-Regular
    /ScriptMTBold
    /ScriptMT-Bold
    /SegoePrint
    /SegoePrint-Bold
    /SegoeScript
    /SegoeScript-Bold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /Shruti
    /SimHei
    /SimplifiedArabic
    /SimplifiedArabic-Bold
    /SimplifiedArabicFixed
    /SimSun
    /SimSun-ExtB
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /Staccato222BT-Regular
    /StempelGaramond-Bold
    /StempelGaramond-BoldItalic
    /StempelGaramond-Italic
    /StempelGaramond-Roman
    /StencilStd
    /StoneSans
    /StoneSansItalic
    /StoneSerif
    /StoneSerif-Bold
    /StoneSerif-BoldItalic
    /StoneSerif-Italic
    /StoneSerif-Semibold
    /StoneSerif-SemiboldItalic
    /Swiss721BT-Black
    /Swiss721BT-BlackCondensed
    /Swiss721BT-BlackCondensedItalic
    /Swiss721BT-BlackExtended
    /Swiss721BT-BlackItalic
    /Swiss721BT-BlackOutline
    /Swiss721BT-BlackRounded
    /Swiss721BT-Bold
    /Swiss721BT-BoldCondensed
    /Swiss721BT-BoldCondensedItalic
    /Swiss721BT-BoldCondensedOutline
    /Swiss721BT-BoldExtended
    /Swiss721BT-BoldItalic
    /Swiss721BT-BoldOutline
    /Swiss721BT-BoldRounded
    /Swiss721BT-Heavy
    /Swiss721BT-HeavyItalic
    /Swiss721BT-Italic
    /Swiss721BT-ItalicCondensed
    /Swiss721BT-Light
    /Swiss721BT-LightCondensed
    /Swiss721BT-LightCondensedItalic
    /Swiss721BT-LightExtended
    /Swiss721BT-LightItalic
    /Swiss721BT-Medium
    /Swiss721BT-MediumItalic
    /Swiss721BT-Roman
    /Swiss721BT-RomanCondensed
    /Swiss721BT-RomanExtended
    /Swiss721BT-Thin
    /Swiss721BT-ThinItalic
    /Swiss911BT-ExtraCompressed
    /Sylfaen
    /SymbolMT
    /SyntaxBlack
    /SyntaxBold
    /SyntaxItalic
    /SyntaxRoman
    /SyntaxUltraBlack
    /Tahoma
    /Tahoma-Bold
    /TektonPro-Bold
    /TektonPro-BoldCond
    /TektonPro-BoldExt
    /TektonPro-BoldObl
    /TempusSansITC
    /TiffanyITCbyBT-DemiItalic
    /TiffanyITCbyBT-Heavy
    /TiffanyITCbyBT-HeavyItalic
    /TiffanyITCbyBT-Light
    /TiffanyITCbyBT-LightItalic
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRomanMT-BoldCond
    /TimesNewRomanMT-Cond
    /TimesNewRomanMT-CondItalic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /TraditionalArabic
    /TraditionalArabic-Bold
    /TrajanPro-Bold
    /TrajanPro-Regular
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Medium
    /TwCenMT-MediumItalic
    /TypoUprightBT-Regular
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vivaldii
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WoodtypeOrnaments-One
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZurichBT-Black
    /ZurichBT-BlackExtended
    /ZurichBT-BlackItalic
    /ZurichBT-Bold
    /ZurichBT-BoldCondensed
    /ZurichBT-BoldCondensedItalic
    /ZurichBT-BoldExtended
    /ZurichBT-BoldExtraCondensed
    /ZurichBT-BoldItalic
    /ZurichBT-ExtraBlack
    /ZurichBT-ExtraCondensed
    /ZurichBT-Italic
    /ZurichBT-ItalicCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-LightCondensedItalic
    /ZurichBT-LightExtraCondensed
    /ZurichBT-LightItalic
    /ZurichBT-Roman
    /ZurichBT-RomanCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
    /AriosoBold
    /AriosoNormal
    /ChevaraNormal
    /ChevaraOutlineNormal
    /ChillerLetPlain
    /CongaBold
    /CongaNormal
    /ErasContourITC-Normal
    /HelmetBold
    /HelmetBoldItalic
    /HelmetCondensedBold
    /HelmetCondensedBoldItalic
    /HelmetCondensedItalic
    /HelmetCondensedNormal
    /HelmetItalic
    /HelmetNormal
    /LucidaSans-DemiOblique
    /LucidaSans-Oblique
    /StarBats
    /StarMath
    /TimesNewRomanMT-ExtraBold
    /TimmonsBold
    /TimmonsBoldItalic
    /TimmonsItalic
    /TimmonsNormal
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


