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SUMMARY 

Following the Global plan for the elimination of pediatric HIV and the Start Free Stay Free AIDS Free 

framework, remarkable progress in the prevention of mother-to-child transmission (PMTCT), in 

treatment access and in reduction of pediatric AIDS related deaths, has been reported. However in 

2018, new 160.000 pediatric infection occurred globally, only 52% of infants accessed early 

diagnosis and only half of the 1.7 million children living with HIV received antiretroviral treatment 

(ART). Recent data from the Population HIV Impact Assessment in 10 African countries reported 

37% viral suppression (VS) among children 0-14 years. In the current global effort to attain 

elimination of new paediatric HIV infection, ensure early universal access to ART and achieve 

sustained VS among children, a better understanding of complexities in the PMTCT continuum of 

care till final infants’ diagnosis, linkage to ART care for infected ones and VS pattern, is key for a 

tailored and effective response in this population. 

In Mozambique, HIV prevalence among women of child bearing age is 15.4% and despite over 95% 

HIV testing and ART coverage among pregnant women accessing antenatal care, vertical 

transmission rate is 10%, unacceptably high, 16.000 new pediatric infections occurred in 2018 and 

VS among children is 46%. Data are scarce on the existing gaps in the PMTCT pathway and evidence 

on viral response to ART among infected infants who start early treatment is lacking.  

The main objective of this project is to improve current knowledge on underlying gaps in the infants’ 

continuum of care from HIV exposure to early diagnosis, early treatment and viral suppression in 

southern Mozambique, where HIV prevalence is 22.8%.  

First, a cross sectional analytical study using data from the national 2015 HIV Survey was conducted 

to investigate factors associated to the condition of ‘unknown HIV exposure status’ and ‘HIV 

exposure’ in children under 2 years of age. The study found a high proportion of children with 

unknown HIV serostatus, 32%, and associated factors were living in the northern and central region 

of the country, in rural areas, mother with no education and male as head of the household.  

Second, a retrospective cohort study analyzed the magnitude of HIV Exposed Infants lost to follow-

up (LTFU) before definitive diagnosis and related factors, in southern Mozambique. A high rate, 16%, 

of LTFU was found; underlying factors were age older than 2 months at entry into post-natal care, 

non-exclusive breastfeeding and poor cotrimoxazole adherence. We also found that less than half 

of HIV infected infants were diagnosed early, before 2 months of age. 

Third, a cohort study described viral response up to 18 months follow-up in infants who started ART 

at one month of age.  Viral suppression (<1000 copies/ml) was achieved by 60% of infants, 47% 
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sustained VS thorugout the follow-up period; cumulative probability of VS among all infants was 

43% at 6 months, 56% at 12 months, 73% at 18 months. The main constraint to achieve VS was 

adherence to treatment. 

Finally, a qualitative analysis evaluated whether the standard adherence and psychosocial package 

(APSS) of care applied to infants’ caregivers, identified correlates of viral response in infants starting 

ART at one month of life. Evidence showed that the routine APSS approach did not clearly and timely 

identified infants who had poor viral response. 

Overall, this research project increased our understanding of some key gaps in the PMTCT and 

pediatric HIV program in Mozambique such as suboptimal access and high drop out of mom-baby 

pair from the program and some of associated factors. Another important finding was the poor viral 

response to ART among infants starting early treatment and the need of a tailored psychosocial 

support package to better address adherence’s challenges among caregivers. Findings are important 

to inform the HIV and PMTCT program for designing differentiated model of care addressing 

mothers and their infant’s specific needs.  

Additional research is needed to study the magnitude of lost to follow-up of HEI in other provinces 

of the country and underlying socio-economic determinants especially gender dynamics within the 

family and the male role in contributing to the elimination of pediatric HIV. Moreover, further 

studies are crucial to evaluate the continuum of APSS care during infancy and childhood to obtain a 

more robust evidence factors affecting caregivers’ adherence and how they can effectively be 

addressed. 
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RIASSUNTO 

A seguito del Piano Globale per l'eliminazione dell'HIV pediatrico e del Start Free Stay Free AIDS Free 

framework, sono stati fatti notevoli progressi nella prevenzione della trasmissione verticale dell’HIV 

(PMTCT), nell’accesso al trattamento antiretrovirale (ART) e nella riduzione dei decessi dovuti 

all'AIDS pediatrico. Tuttavia nel 2018, 160.000 nuove infezioni pediatriche si sono verificate a livello 

globale, il 52% dei bambini ha avuto accesso ad un test per la diagnosi precoce e solo la metà dei 

1,7 milioni di bambini infetti ha ricevuto il trattamento. Dati recenti della valutazione dell'impatto 

dell'HIV nella popolazione hanno riportato una soppressione virale (SV) del 37% tra i bambini. 

Nell'attuale sforzo globale per ottenere l'eliminazione di nuove infezioni pediatriche, garantire 

l'accesso universale precoce all'ART e ottenere una SV sostenuta tra i bambini, é necessaria una 

migliore comprensione del continuum di cure del PMTCT fino alla diagnosi finale, all’accesso ai 

servizi di cura e il pattern della risposta virologica nei bambini, per disegnare una risposta su misura 

ed efficace. 

In Mozambico, la prevalenza dell'HIV tra le donne in età fertile è del 15,4% e nonostante piú del 95% 

delle donne in gravidanza che accedono alle cure prenatali abbiano fatto il test dell’HIV e ricevuto il 

tratamento antiretrovirale, il tasso di trasmissione verticale è del 10%,  si sono verificate 16.000 

nuove infezioni pediatriche nel 2018; la soppressione virale tra i bambini è del 46%. Ci sono pochi 

dati sulle lacune del programma PMTCT e sulla risposta virale all'ART nei bambini che iniziano il 

trattamento ad 1 mese di vita. L'obiettivo principale di questo progetto è migliorare le attuali 

conoscenze sulle lacune nel continuum di assistenza alle mamme e ai bambini esposti all'HIV fino 

alla diagnose, al tratamento precoce e alla soppressione virale nel Mozambico meridionale, dove la 

prevalenza dell'HIV è del 22,8%. 

In primo luogo, è stato condotto uno studio analitico trasversale utilizzando i dati dell'indagine 

nazionale sull'HIV 2015 per studiare i fattori associati allo stato di esposizione all'HIV in bambini di 

età inferiore ai 2 anni. Lo studio ha rilevato il 32% di bambini con stato di esposizione all’HIV 

sconosciuto; i fattori associati erano: residenza nella regione settentrionale e centrale del 

Mozambico, nelle zone rurali, madre senza istruzione e avere come capofamiglia l’uomo. 

In secondo luogo, uno studio di coorte retrospettivo ha analizzato la proporzione dei bambini 

esposti all'HIV che non hanno completato il follow-up (LTFU) fino alla diagnosi definitiva e i fattori 

correlati. È stato trovato un tasso del 16% di LTFU. I fattori associati erano l'età inferiore ai 2 mesi 

all'entrata nel servizio postnatale, l'allattamento al seno non exclusivo, la scarsa aderenza alla 

profilaxia con cotrimoxazolo. 
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In terzo luogo, uno studio di coorte ha descritto la risposta virale durante 18 mesi di follow-up dei 

bambini che hanno iniziato il trattamento a 1 mese di età. La soppressione virale (SV) (<1000 

copie/ml) è stata raggiunta dal 60% dei bambini, il 47% ha mantenuto la SV; la probabilità cumulativa 

di SV era del 43% a 6 mesi, 56% a 12 mesi, 73% a 18 mesi; il principale ostacolo per ottenere la SV 

era l'adesione all’ ART. 

Infine, un'analisi qualitativa ha valutato se il pacchetto standard di supporto psicosociale (APSS) 

usato com i genitori dei bambini in trattamento, identifica i fattori correlati com il tipo di risposta 

virale. I risultati hanno dimostrato che l'approccio di routine APSS non ha identificato in modo chiaro 

e tempestivo i bambini con scarsa risposta virale. 

Nel complesso, questo progetto di ricerca ha migliorato la comprensione delle principali lacune del 

programma PMTCT in Mozambico come l'accesso non ottimale e l'abbandono elevato della coppia 

mamma-bambino dal programma e i fattori associati; ha prodotto dati sulla risposta virale dei 

bambini che iniziano il tratamento ad 1 mese di vita e la necessità di un pacchetto di APSS su misura 

per i genitori di questi bambini. 

I risultati sono importanti per informare il programma dell’HIV e PMTCT nazionale al fine della 

progettazione di un modello di assistenza differenziata per le madri e le esigenze specifiche dei loro 

bambini. 

Sono necessarie ulteriori ricerche per studiare l'entità della perdita dei bambini esposti all’HIV dal 

follow-up e i determinanti socio-economici sottostanti, in particolare le dinamiche di genere 

all'interno della famiglia e il ruolo maschile nell'eliminazione dell'HIV pediatrico. Inoltre, ulteriori 

studi sono cruciali per valutare il continuum delle cure APSS durante l'infanzia per ottenere evidenze 

più solide sui fattori che influenzano l'aderenza dei genitori e come questi possono essere affrontati 

in modo efficace. 
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1. INTRODUCTION 

1.1 Elimination of Mother-to-child transmission of HIV 

In 2011 UNAIDS elaborated the Global Plan for the Elimination of new HIV infections among children 

by 2015 and for keeping their mothers alive. The plan prioritized 22 countries1 where 90% of 

pregnant women living with HIV resided (1). Two global targets were set: 1) to reduce the number 

of new pediatric HIV infections by 90% and 2) to reduce the number of HIV-related maternal deaths 

by 50%, emphasizing the importance of comprehensive care as an essential element to reach these 

targets. In 2016, building on achievements and lessons learned from the Global plan experience, a 

new framework, the ‘Start Free, Stay Free, AIDS Free’, was launched, setting new targets: 1) to 

eliminate new pediatric HIV infections by reducing the number of children newly infected to fewer 

than 40 000 annually by 2018 and fewer than 20 000 by 2020; 2) to reach 95% of pregnant women 

living with HIV and sustain them on lifelong HIV treatment by 2018 (2). 

Since the beginning of the epidemic, great progress in drugs development has been made and 

evidence has been generated on the best antiretrovirals (ARV) combination to prevent vertical 

transmission of HIV and preserve mother’s health. WHO guidelines have been evolving as more data 

became available: from the use of zidovudine (ZDV) administered during pregnancy and the first 6 

weeks post-partum (Pediatric AIDS Clinical Trials Group-PACTG076) (3), to lifelong antiretroviral 

treatment  (ART) for all HIV positive pregnant women (“Option B+”) in 2013, with one pill a day of 

fixed-drug combination of tenofovir, lamivudine and efavirenz (4) and the recent dolutegravir based 

regimen, as the preferred ART for pregnant women (5).  

Recommendations on HIV exposed infant prophylaxis have also been updated according to the best 

evidence: from single dose nevirapine (NVP) to the newborn, after the HIVNET012 trial in Uganda(6) 

to the recent enhanced prophylaxis of 12 weeks NVP plus 6 weeks ZDV for infants at high risk of 

acquiring infection (7). 

Treatment for life and integration of opt-out HIV testing approach and ART care into mother and 

child health (MCH) service in several high burden countries, resulted in significant gains for 

prevention of mother-to-child transmission (PMTCT) programs (8). Globally HIV testing coverage of 

pregnant women increased from 44% in 2013 to 92% in 2018 and 82% of HIV infected pregnant 

women received ART compared to 49% in 2014 (9). The vertical transmission rate decreased from 

 
1 The Global Plan prioritized 22 countries: Angola, Botswana, Burundi, Cameroon, Chad, Côte d’Ivoire, Democratic Republic of the Congo, 

Ethiopia, Ghana, India, Kenya, Lesotho, Malawi, Mozambique, Namibia, Nigeria, South Africa, Swaziland, Uganda, United Republic of Tanzania, 
Zambia and Zimbabwe. 
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18% in 2010 to 9% and new pediatric infections have halved from 280.000 to 160.000. According to 

countries reports, transmission dynamics seem to have shifted towards an increased transmission 

during the postnatal period (10,11). 

Unsolved challenges prevent reaching all women living with HIV and their infants undermining the 

elimination of pediatric HIV and achievements of set targets by 2020.  

The first missing opportunity is poor HIV screening and re-testing of previously negative pregnant 

and breastfeeding women. Available data show high number of HIV incident cases in women during 

pregnancy and post-partum in Sub-Saharan African countries such as Uganda, Kenya, Zimbabwe and 

South Africa, Tanzania, Rwanda, Botswana and Mozambique ranging from 4.28/100 women-years 

up to 16.8/100 women-years (12–20). All these studies highlight the need to keep track of women 

who seroconvert in the pre-natal and post-natal period and have the higher risk to transmit the virus 

(21,22). 

Although guidelines on HIV testing have been disseminated (23), implementation is not consistent 

among countries. A recent review on timing of maternal retesting, found that in high prevalence 

countries such as Kenya, South Africa, Tanzania, Uganda, Zambia, Zimbabwe, regular retesting was 

part of the norms; on the contrary, in others countries with high rate of vertical transmission, they 

were not consolidated  (24). In some context, access to ANC and first HIV testing is also critical, being 

related to socio-economic correlates such as education, poverty and cultural factors. Literacy was 

associated with underuse of ANC service in Nigeria (25), Kenya (26) and Ghana (27), while in South 

Africa, Malawi, Tanzania, Uganda and Kenya a correlation was described between knowledge on 

health service and HIV and access and retention into PMTCT care (28,29). 

Once the woman in engaged in care, suboptimal adherence to treatment and poor retention are 

frequent, leading to low level of viral suppression and high rate of vertical transmission. It is 

estimated that 20% of pregnant women who start ART during pregnancy are lost to follow up before 

giving birth (10). A review of studies on adherence reported 76% adherence to ART during 

pregnancy and 53% in the post-partum period to ART in Kenya, South Africa and Zambia (30). A 

pooled analysis evaluating lost to follow-up (LTFU) in 6 African Countries, found  49% LTFU between 

ANC and delivery, 34% LTFU between delivery and 3 months post-partum and 46% after Early Infant 

Diagnosis (EID) test (31). Data confirming retention challenges after the roll out of Option B-plus, 

described 6 months retention rate of 73% and the first 6 months after ART initiation the period with 

higher risk of defaulting care (32). 
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In 2013 WHO recommended viral load test (VL) to monitor treatment response (7), but since then, 

roll out has been slow and suboptimal test access has been reported (33). Among pregnant and 

breastfeeding women in Sub Saharan countries, VL coverage varied from 11% to 91%, with majority 

of countries below 50% and VL suppression (VLS) ranged from 30% to 98% at the time of delivery. 

Sustaining undetectable viremia was also found to be a challenge: in the same review only half of 

women who reached VLS, sustained suppression through 12 months post-partum (34). In South 

Africa 70% of women starting ART during pregnancy reached VLS at 12 months but 22% of them had 

at least one episode of viremia above 1000c/ml, which was more frequent in the post-partum 

period, in women who started ART in the 3rd trimester and with history of defaulting (35). Higher 

risk of rebound during pregnancy and post-partum among women already on ART before 

pregnancy, was confirmed by another South African study (36). Suboptimal VLS is a risk to develop 

drug resistance and to transmit a resistant virus (37). In Malawi, where VLS after 6 months of 

treatment was 84%, women with  detectable viremia presented 35% of NNRTI resistance (38).  

In pregnant and breastfeeding women, achieving and maintaining VLS is the ultimate goal, so 

monitoring VL frequently, throughout the breastfeeding period with provision of rapid intervention 

in case of detectable virus must be a priority for HIV programs (39). Attention should shift to the 

long-term results for achievements of desired health outcomes for HIV infected women and their 

infants. 

 

A virologic test is the gold standard for HIV diagnosis in HIV exposed infants (HEI) under 18 months; 

it was recommended from 4-6 weeks of age (40) and now from birth (41) although a strategic 

introduction considering feasibility and capacity to manage a newborn on ART, is needed before 

expansion to primary health level. 

The first technology available in low-middle income countries for EID, was around 2005 in few 

countries and gradually expanded in the following years. It uses dried blood spot (DBS) samples 

collected at health facilities and sent to referral laboratories for processing. The result turnaround 

time may take from 30-90 days and may contribute to late ART initiation of HIV infected infants and 

eventually to lost to follow up (42). In the last four years the Nucleic Acid Testing (NAT) simplified 

technology, at point-of-care (POC) operated by nurses at MCH service, using capillary blood from 

finger or heel-prick tests, providing same day test result, was expanded in some African countries, 

resulting in earlier and higher rates of ART initiation among HIV-infected infants (43). Despite the 

https://www.sciencedirect.com/topics/immunology-and-microbiology/viral-load
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expansion of conventional DBS and POC technologies, coverage of EID in the first 2 months of life,  

although improved from 31% in 2010 to 52% in 2018, remains appallingly low (10).  

Along with the scale up of the POC technology, interventions to improve early access to post-natal 

care at site level and in the community need to be strengthened and we have already evidence of 

successful strategies such as mentor mothers (44). An early HIV test result is the key to early 

initiation of lifesaving treatment of an infected infant. 

 

1.2 HIV infection in infants, early treatment and viral response 

Globally 1.7 million children are living with HIV, half of them are receiving treatment and 160.000 

new pediatric infections occurred in 2018. Majority of infected children are in Africa, where timely 

diagnosis and initiation of treatment cover only half of those in need, and where reported AIDS 

related deaths are still high, approximately 100.000 (9). 

It is known that infected children experience rapid disease progression in the first 24 months of life 

and, if untreated, mortality is above 50% (45–47). In perinatally infected infants, starting ART as 

early as possible is crucial to reduce infants’ disease progression and mortality which are higher in 

the first months of life (48–51). After the release of CHER trial results, showing 76% decrease in 

infant mortality and 75% decrease in progression to AIDS if treatment is start within 12 weeks of 

age (48), WHO recommended universal ART for children under 2 years (52). Following further 

evidence, criteria of the best timing to start ART changed and now treatment is recommended for 

all HIV-infected children, as soon as HIV is diagnosed, irrespective of clinical and immunological 

status (41).  

Recommended antiretroviral (ARV) regimen also changed over time, from the initial regimen 

composed of  2NRTI + 1NNRTI drugs (AZT/ABC/d4T+3TC+NVP/EFV), d4T was stopped and in 2013 

NVP was replaced with the Protease Inhibitor, lopinavir (LPVr) in younger children and from 2018, 

two Integrase Inhibitors, dolutegravir or raltegravir, are the recommended ARV to use in the first 

line treatment (5,53).  

Progress in development of effective, tolerable formulations, easy to administer and to store, has 

been slower compared to development of drug for adults (54,55) and consists a challenge for HIV 

programs and especially caregivers. 

Early identification of infected infants and ART initiation in the first months of life, has numerous 

benefits: starting treatment within the first 3-4 months of life has shown to have a better 

immunologic and virologic response (56–58); faster growth  recovery, has been described in infants 
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starting before 6 months of age (59), improvement of neuromotor development was higher if 

treatment started before 12weeks of age (60). However, reaching and maintaining undetectable 

viremia in children has been shown to be problematic.  

Sub-optimal viral response among children 0-14 years, in low and middle-income countries 

compared to those in high-income countries has been described (61). In a recent South African 

cohort of children 0-12 years, on PI-based ART regimen, cumulative incidence of VLS (<1000 

copies/mL) at 6, 12 and 24 months was 57.6%, 78.7% and 84.0% respectively (62). Among children 

VL response varies according to age. In infants < 12 months of age, VLS rate was found to be lower 

compared to older children: at 12 months only 46.6% achieved VLS <50 copies/mL compared to 

76.9% of children 6-12 years. The same study also found that infants had had twofold increased risk 

of VL rebound after reaching suppression (62).  

A review of studies describing viral response in infants starting ART with age <12 months, found 

great variability in VLS, from 19% to 81%, showing no clear association between median age at ART 

initiation and viral suppression rates (63).  

In case the virus has not developed resistance to ARVs, the major contributor to poor viral response 

in the pediatric population, is suboptimal adherence (64–67). Adherence to treatment is even more 

difficult in infants, who totally rely on caregiver’s support and behavior for taking the medications 

(67). Younger age is also a risk factor for attrition from routine care (68) and consequent ART 

interruption.  

Maintaining viral suppression will also prevent development of resistant virus and preserve pediatric 

regimens (69–71), a big constraint in Sub Saharan Africa where available drugs for younger patients 

are limited (72).  

It is undeniable that to achieve long term benefits, prevent HIV-related complication and allow 

infants to grow into adolescence and live healthy lives, viral suppression must be reached early and 

maintained lifelong. HIV programs need to identify and address all the barriers and design urgent 

interventions to support health staff and caregivers for the best management of a child living with 

HIV. 

 

1.3  The continuum of care of mother-baby pair from PMTCT to early ART initiation 

Differently from the ‘conventional’ continuum of care described for adult HIV patients (73), the 

PMTCT continuum of care involves the mother and the infant and multiple transitions across 

different services at the health facility. Pregnant women have to move from the ART clinic to the 
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MCH clinic for pregnancy follow up, then within the MCH services from ANC, to Maternity, to Post-

Partum care and then again back to the Adult HIV clinic. Health services need to be organized and 

staff prepared to receive the mother at any timepoint in the cascade, provide the due care and fill 

previous gaps if mother comes late or becomes lost during follow-up (74). 

To achieve elimination of pediatric HIV, ensure the continuum of care in the PMTCT cascade is key. 

Each of the steps must be achieved, gaps identified and quickly filled in a short time period of few 

months during which the mother must start ART, be adherent, reach VLS and maintain undetectable 

viremia to reduce the chance to transmit the virus. Various models exist to offer all care components 

of the PMTCT pathway. 

The first step of the cascade is to ensure that all women of child bearing age know their HIV status. 

Counselling and testing policies have evolved and HIV testing is available at Health facilities as a 

voluntary or provider-initiated approach at all services (23). Community based testing has been 

implemented to reach people who cannot access health facilities, through mobile clinic, home-

testing, testing at school, in the work place and at other venue according to country policy. 

If the HIV test is negative, retesting is recommended after 3 months, although guidelines may differ 

among countries. In case of a positive result, women enter the HIV care and treatment pathway and 

are offered lifelong ART for their own health and to prevent transmission to their baby. Once started 

ART attentive monitoring of VL is crucial.  

At delivery the HIV exposed new born receives ARV prophylaxis and, in some countries, an HIV 

virologic test. More commonly the HIV test is offered at 4-6 weeks of age when mom-baby pair 

access post-natal care. Result is available in 1-2 months or on the same day if POC simplified 

technology is in place (75). After HEI enrolment in post-natal care (PNC), ARV prophylaxis is 

continued, cotrimoxazole prophylaxis is started, clinical monitoring is provided until 18 months or 2 

months after weaning when the final HIV test is repeated (40). In the meanwhile, the mother 

receives ART, clinical and virologic monitoring at PNC with her infant. 

In case the infant has a final negative HIV test he/she is referred to the Healthy Child clinic. In case 

the test is positive he/she is referred to the ART clinic to start treatment and continue follow up 

with the mother (Fig. 1). 
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 1.3.1 Gaps in the continuum of care  

Gaps in the continuum of care in the PMTCT pathway till early treatment initiation for HIV infected 

infants and sustained viral suppression are summarized below (Fig.2): 

I. Women during pregnancy and breastfeeding are not aware of their HIV status and are not 

on ART (10,28) 

II. Pregnant and breastfeeding women seronegative at the first HIV test do not repeat the test 

to rule out incident HIV infection (12,15,18,22,76)  

III. Pregnant and breastfeeding women living with HIV do not start treatment or start late or are 

not adherent to ART throughout pregnancy or breastfeeding (10,30,31) 

IV. Pregnant and breastfeeding women living with HIV do not receive viral load test monitoring, 

or present a suboptimal viral response, or has viremia peak after viral suppression (34–36) 

V. HIV exposed infants access post-natal care late or not at all and miss early HIV diagnosis as 

well as prophylaxis with NVP and CTX (31,77) 

VI. HIV exposed infants do not complete post-natal care till definitive diagnosis (31) 

VII. HIV infected infants are not identified and do not access ART care or are identified late and 

start ART late in infancy (77,78) 

VIII. HIV infected infants who start early treatment have suboptimal viral suppression and are at 

risk of viral rebound (62,63) 

Fig1. PMTCT continuum of care and linkage to ART care 
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Fig.2. Gaps identified in the PMTCT continuum of care   

 

The persistence of all these bottlenecks affects not only the effectiveness of the PMTCT program, 

but also undermines the success of the pediatric HIV program. For long term benefits, both for 

mothers and infants, programs need to focus on closing those gaps. 

Therefore, it is critical to develop a more robust evidence of underlying complexities of mom-baby pair 

follow up. The knowledge can be used by programs to adapt existing strategies and develop 

innovative interventions towards elimination of vertical transmission and towards sustained viral 

suppression of children living with HIV, for an healthy future into adolescence and adulthood. 
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1.4 The HIV epidemic in Mozambique  

 

1.4.1 Context 

Mozambique is a country in the Southern Africa region, with a total area of 799,380 km2 and a 

coastline of 2470 Km. It is divided into three regions (North, Centre and South) and a total of 11 

provinces (Fig.3). It has a population of approximately 27.9 million people, 52% are women and 

46.6% have less than 15 years of age. Sixty percent of the population lives in rural areas, 36% has 

access to safe water and 46% to adequate sanitation, 39% of adults are illiterate (79,80). The country 

was ranked 180 out of 187 countries by the Human Development Index rank in 2015. The World 

Bank estimated that 60% of Mozambicans in 2014 lived on less than $1.25 per day. Poverty is more 

prevalent in rural areas and varies widely between and within provinces (81).  

 

Fig 3. Map of Mozambique (Green=Northern region, Yellow=Central region, Red=Southern region) 

 

Life expectancy at birth is estimated at 53.7 years. Disease that contribute to the country burden of 

disease are malaria (which counts for one third of deaths), diarrhea, HIV/AIDS, respiratory 

infections, tuberculosis and vaccines preventable diseases. Key health indicators have improved 

over time but vary significantly by province: maternal mortality rate is 452/100.000 live births, infant 

mortality rate 64/1.000 live births, under-5 mortality rate is 90/1.000 live birth, institutional delivery 

increased to 70%; chronic malnutrition in children under the age of 5 years is at 43% (79,82). 
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1.4.2 The health system and policy 

Health services are provided mainly by the public sector, being the private sector divided into non-

profit aid, with national and international Non-Governmental Organization collaborating with the 

public sector, and the lucrative practice limited in urban areas. The national health service (NHS) is 

structured into four levels of service delivery: the primary level provides basic health care at health 

centers and in the community; the secondary level comprises District, General and Rural Hospitals; 

the tertiary level provide care at Provincial Hospitals and the quaternary level at Central and 

Specialized Hospitals where differentiated care is provided by specialized professionals. Some of the 

major challenges the NHS is facing are insufficient infrastructures and critical shortage of qualified 

human resources. There is a total of 7.8 doctors, 26.8 nurses, and 100.2 health care workers per 

100,000 people unevenly distributed across provinces. The health policy framework for national 

planning is articulated in several documents, one of those is the Health Sector Strategic Plan (PEES) 

2014-2019, which delineates the objectives of the health sector considering regional and global 

initiatives such as the Development Goals (83).  

 

1.4.3 The national response to the HIV epidemic 

In Mozambique, the HIV epidemic is generalized with an estimated national HIV prevalence of 

13.2%, with variation among provinces, ranging from 5.2% in Tete to 24.4% in Gaza Province. The 

prevalence is higher among women compared to men, 15.1% versus 10.2% (84). An estimated 2.2 

million people are living with HIV (PLHIV), 140.000 are children under 15 years (9,85). The 

government is responsible for HIV/AIDS-related service delivery, along with the development, 

implementation and oversight of policies, guidelines and interventions, through the National STD-

HIV/AIDS program and the National AIDS Council (CNCS). Development of such strategies is guided 

by the Economic and Social plan 2018 (PES), the National Strategic Plan for Response to HIV and 

AIDS (PEN IV 2016-2020) and the 2016-2020 HIV Policy Statement which aims to reach the 90-90-

90 targets and move towards HIV elimination by 2030 (83). 

The STD-HIV/AIDS program has the mandate to coordinate interventions and monitor activities 

which provide care and treatment for PLWH through synergic implementation of its components: 

1) counseling and testing; 2) control of sexual transmitted diseases; 3) prevention of mother-to-

child transmission; 4) clinical care and treatment for pediatric, adolescents and adult patients; 6) 

adherence and psychosocial support and positive prevention management; 7) TB/HIV and other 
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opportunistic infections; 8) quality improvement; 9) monitoring and evaluation; and 10) key 

populations. 

The response to the HIV epidemic started in 2003, when care was initially provided at few Central 

hospitals by specialized medical doctors. It expanded gradually and in 2007 the decentralization 

process resulted in expansion of HIV care at primary health care facilities and in task shifting from 

medical doctors to medical assistant and nurses. The number of health facilities offering ART 

increased from 12 in 2003, to 255 in 2011 and to 1,455 in 2018, 89% of HF of the Country (85) (Fig 

4). 

 

Fig 4 Scale up of HIV care to primary care level 2003-2018- Mozambique (From MOH Report 2018) 

National guidelines for management of PLWH followed WHO updates and new strategies for 

prevention, treatment and retention have been introduced responding to context specific 

challenges and evolving HIV epidemic. Program’s history reflects key interventions which expanded 

ART access to an increased number of patients: universal treatment access for children under 2 

years of age in 2009, for under-5 in 2014, for all pregnant women in 2014, and finally in 2017 the 

uptake of the test and treat strategy.  Since 2013, the number of people on ART has increased 

dramatically from 400.000 to 1.212.562 in 2018, following the launch of the National HIV and AIDS 

Response – Strategic Acceleration Plan for Mozambique 2013-2017, the adoption of the 

Accelerating Children HIV/AIDS Treatment initiative in 2014 and the introduction of Test and Start 

strategy in 2016.  
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Despite great achievements in expansion and inclusion of people on ART, the number of new 

infections and AIDS related deaths are stagnant. The number of new infections is estimated at 

150.000 and AIDS related deaths at 564.000 (9). 

Mozambique is one of the 35 priority countries for the Fast Track initiative launched in 2014 by 

UNAIDS and the government agreed to accelerate the HIV response to control the epidemic by 2020 

and eliminate HIV by 2030 (81). However, the country is challenged by a low national retention rate 

with an overall 12-month retention rate of 68% among PLHIV newly initiating ART, 67% among 

pregnant woman, 70% among children under 15 years old. Consequently, viral load suppression rate 

is 32% among all patients on ART. Considering the 90-90-90 targets, 73% of PLWH know their HIV 

status, 55% are on treatment and 32% achieved viral suppression in 2018 (85) (Fig 5).  

 

Fig 5. 90-960-90 national achievement by 2018 -Mozambique (MOH report 2018) 

 

At the beginning of 2019, to respond to the above challenges, the MOH, CNCS and PEPFAR implementing partners 

developed the AJUDA approach (Addressing Joint Underperformance through Direct Assistance) (81). It aims to identify 

PLWH not yet engaged into care through innovative HIV testing modalities and to retain patients on treatment, including 

pregnant, breastfeeding women, children and adolescents, pursuing viral suppression by strengthening retention, 

adherence and psychosocial support interventions based on MOH retention pillars and investing in community based 

best practices. 

 

1.4.4 Prevention of Mother to Child Transmission of HIV 

Mozambique started implementing treatment for the prevention of Mother to child transmission 

(PMTCT) in 2003 at 8 HF. In the following years, the PMTCT program was officially launched and 

integrated into the MCH services offering the ‘one stop model’, where women receive counselling 

and testing, ARVs, prophylaxis, lab tests and monitoring of pregnancy in the same room. By the end 
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of 2018, ART for preventing MTC is offered at 98% of country HF. Thanks to Option B plus, rolled out 

in 2014, the number of women attending ANC who received ART for life increased from 72% in 2011 

to 93% in 2018. National data on retention of pregnant women showed a 67% retention rate at 12 

months and viral suppression of 76% (81,85).  

HEI care is offered at Child at Risk Consultation at MCH where mom-baby pair is linked at 4 weeks 

post-delivery and followed till 2 months after weaning. Virologic HIV test for EID is recommended 

from 4 weeks of age, it was introduced in 2006, initially at 4 HF, using PCR DBS technique, and 

samples were sent and processed at the laboratory of the National Institute of Health in Maputo. 

Since then, access to EID expanded to all HF offering PMTCT care and capacity was built at 6 more 

laboratories across the country. EID access improved from 35% in 2013 to 66% in 2018 (Fig.6). 

 

Fig 6. Coverage of EID 2013-2018 Mozambique (From MOH report 2018) 

 

In 2016 simplified NAT-POC technology for EID was introduced firstly in Maputo province and 

expanded to all main district health facilities in the provinces by the end of 2018 covering 28% of 

the EID capacity, while other HF still rely on DBS (85). Birth testing is not yet included in the national 

guidelines.  Vertical transmission rate has been projected at 18%, considering 12 months 

breastfeeding duration; in the last MOH report it is reported at 10%. However only 78% of expected 

HEI accessed post-natal care at any age. The high rate of vertical transmission is partially due to 

inadequate retention in care among pregnant and breastfeeding women and suboptimal viral 

response. In addition, a high proportion of resistance to NRTI and NNRTI has been recently found in 

the adult population already on ART (data presented at IAS 2019). To this respect the HIV program 

is moving to DTG based regimen for all adolescents and adults patients as recommended by WHO 

(5). 
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1.4.5 Paediatric HIV care and treatment  

In Mozambique, children acquire HIV mainly through vertical transmission. By the end of 2018 

140.000 children 0-14yrs are living with HIV and 86.920 are on treatment (85). The number of new 

infections and deaths has been reducing, especially in the youngest from 16.000 in 2010 to 8.700 in 

2018 (9). 

Care and treatment for children living with HIV started at Maputo Central Hospital in 2003 and 

followed the national decentralization process in 2007. Medical doctor first and medical assistants 

later were trained to treat children in the peripheral HF of the country with improved results in 

terms of access to treatment and 12 months retention (86). 

Guidelines for pediatric HIV treatment followed WHO recommendations, starting universal ART 

below 2 years of age in 2009, then covering children less than 5 years in 2014 and all children in 

2017 with the test and treat strategy. However, despite universal access and the launch of the 

Accelerating Children HIV/AIDS Treatment initiative in 2014, ART coverage is still low. By the end of 

2018 only 62% of children living with HIV were receiving treatment, although with different 

performance across provinces: in the southern region coverage is 92.5%, in the central region is 

38.8% and in the northern region is 38.1%% (85). 

Prompt ART initiation is limited by inadequate identification of infected children mainly due to a) 

poor linkage of mom-baby pair to post-natal care after delivery, b) long turnaround time from test 

to diagnosis at HF without NAT POC technology and c) slow uptake of the MOH provider-initiated 

counseling and testing algorithm in the pediatric wards and under-5 clinics, where the positivity 

yield is high (87).  

Recommended first line ART regimen for children less than 4 years is LPVr based if exposure to 

PMTCT occurred or NVP-based if not. However, majority of children are on NVP due to cold chain 

storage constraints of the available liquid formulation. In mid-2019, granules and pellets became 

available and the HIV program is moving to transitioning all children on NVP to LPVr or DTG by 2020. 

Twelve months retention rate among the pediatric population, although increased from 65% in 2010 

to 70% in 2018, is still below the set target (85). It varies cross age bands being lower among infants 

less than 1 year of age (88). 

Viral suppression among 0-14 year was 46% in 2018 (81). The low rate of viral suppression is partially 

due to adherence issues but also to the current use of NVS-based first line regimen in a context were 

NNRTI transmitted resistance has been documented to be around 55% (37). 
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The HIV program response to improve pediatric HIV outcomes is: a) to introduce DTG for kids over 

20 kg by the end of 2019 and transition younger children to LPVr based regimen in 2020; b) to 

strengthen clinical mentoring and monitoring for PICT guidelines uptake; c) to intensify retention 

activities such as implementation of differentiated service delivery (DSD) models including family 

approach and mentor mother strategies (81). 
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CHAPTER 2 OBJECTIVES 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



30 

 

2. OBJECTIVES 

2.1 Justification 

Despite all the progress in the prevention of mother to child transmission occurred in the past 

twenty years, elimination of pediatric HIV has not yet been achieved in most countries where the 

HIV epidemic is generalized and majority of children acquire the infection from the mother. Globally 

vertical transmission rate was 9%, the number of new pediatric infection in 2018 was 160.000 

globally and only half of children with HIV are on ART (10).  

Indeed, there are still underlying issues that hamper women to access antenatal care, to get tested 

and re-tested (15,22), to receive antiretroviral treatment, have optimal adherence and achieve 

sustained undetectable viremia (30,34). At the same time, there are factors preventing infants to 

access post- natal care and complete follow up till definitive diagnosis (31). Finally, for infants who 

unfortunately are perinatally infected, early access to early treatment and achievement of sustained 

viral suppression are the major constraints (62).  

The persisting gaps are the evidence of complexities in the PMTCT continuum of care which 

programs have tried to understand and solve in the past 15 years. 

Infants living with HIV have different characteristics and needs compared to older children and 

require a tailored approach for AIDS free survival and healthy development.  

Identifying bottlenecks in the mom-baby pair continuum of care and addressing barriers to the 

effective uptake of services, optimal adherence and retention deserve now more attention 

especially in Africa where majority of HIV exposed infants lives and most pediatric HIV infection 

occur.  

In Mozambique, HIV prevalence among women of child bearing age is 15.4% (84) and despite over 

95% HIV testing and ART coverage among pregnant women accessing antenatal care, vertical 

transmission rate is 10%, unacceptably high, 16.000 new pediatric infections occurred in 2018 and 

viral suppression among children is 46% (81,85). Here, evidence is scarce on the existing gaps in the 

PMTCT pathway and data on viral response to ART among infected infants who start early treatment 

is lacking. In particular, there are no data on underlying factors associated to the status of ‘unknown 

HIV exposure’ in children less than 2 years of age; there are no data on completeness of follow up 

of HIV exposed infants till definitive diagnosis and related factors; there are no data on sustained 

viral response in infants starting ART at one month of age with a LPVr based regimen; there are no 

data exploring the APSS package of care offered to caregivers of infants on ART. 

 



31 

 

2.2 Objectives 

Main objective 

The main objective of this project is to improve current knowledge on underlying gaps in the infants’ 

continuum of care from HIV exposure to early diagnosis, early treatment and viral suppression in 

Mozambique. 

Specific objectives 

1. To evaluate factors associated to ‘unknown HIV exposure status’ and to ‘HIV exposure status’ in 

children less than 2 years of age in Mozambique. 

2. To describe completeness of follow up among HIV-exposed infants receiving routine care and to 

identify factors associated to lost to follow up after the first HIV negative test. 

3. To describe virologic response in HIV perinatally infected infants who start a PI-based 

antiretroviral treatment in the first month of life. 

4. To evaluate weather the adherence and psychosocial package offered to caregivers of infants 

starting ART in the first month of age allows health staff to identify infants at risk of poor 

adherence. 

Findings will inform the HIV program on existing gaps and will contribute identifying key aspects to 

consider when designing differentiated model of care tailored to mothers and their infant’s needs 

and help in strengthening interventions for elimination of pediatric HIV. 
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3.METHODOLOGY 

3.1 Study population and setting 

The majority of studies for this project were undertaken in Maputo Province, located in the southern 

region of Mozambique, while one study considered the whole Country (Fig 3).  

Maputo province extends over an area of 26 058 km², has a population of approximately 2.000.000 

inhabitants, 52% are women, 38% are children <15 years; 19% of people are illiterate. Seventy one 

percent of people lives in an urban area. The province is divided administratively in eight districts 

(Matola, Boane, Marracuene, Manhiça, Matutuine, Namaacha, Moamba and Magude) and Matola, 

the province capital, accounts for 1 million people being the most populated district of the province 

(89).  

Maputo province has a total of 102 health facilities (HF), majority are primary health care centres, 

three are Rural hospitals, one is a Provincial Hospital and one a National Referral TB Hospital.  

According to the National Institute of Statistics report 2017, the number of inhabitants per health 

facility is 18.045/health unit, ANC coverage is 61%, institutional delivery is 48%, BCG vaccination 

coverage 71%, DPT 3 coverage 72% and infant mortality rate is 58/1000 live birth.  

HIV prevalence in the adult population (15-49 years) is 22.9% compared to 13.2% of the country and 

the second highest after Gaza province (24.4%) (84). Ninety five of the 102 HF offer HIV care are 

offering Option B plus integrated into ANC. By the end of 2018 a total of 135.000 patients were 

receiving antiretroviral treatment of which approximately 11.300 children of 0-14 years. Population 

ART coverage among all ages is 40.2%, 39.5% in adults, 68% among pregnant women and 51.6% 

among children. Retention rate at 12m among all patients is 74% (85). There are many daily labor 

commuters from Maputo province, especially from Matola district, who travel to Maputo city to 

work and some people may access care at HF, public or private, at Maputo city. 

At the end of 2018, 100% of pregnant women accessing antenatal care in Maputo province received 

an HIV test result, 100% received ART (57% being already on ART at their first ANC visit); 33% of 

women’s partner were present and all were tested for HIV. Among pregnant women on ART, 

12month retention rate was 70%, viral suppression was 85% (PEPFAR programmatic data 2018). 

Early infant diagnosis is provided by conventional DBS technique at most health facilities, while 13 

HF have the NAT-POC simplified technology with same day test result. Vertical transmission rate 

calculated using programmatic data was overall of 3% and at health facilities using POC technology 

was of 5%. However, only 53% of expected HIV exposed infants accessed post-natal care and 

received a virologic test before 2 months of age compared to 66% of the country (85).  
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In Maputo Province at the end of 2018, a total of 11.299 children were on ART, and 1706 new 

children started treatment in the same year; 12 months retention rate among the pediatric 

population was 75% among 0-14 years old, 62% among infants <1 year; viral suppression was 52% 

among 0-14 years old, 46% among infants < 1 year of age; in this age group coverage of viral load 

test is suboptimal (PEPFAR programmatic data 2018). 

 

3.2 Methodology of studies 

The research project consists of four studies developed applying different research methodologies. 

The detailed methodology of each study is described in each paper in the following chapters. 

The studies included: 

1. A cross sectional analytical study using data from the National 2015 HIV, malaria and 

immunization survey, with the aim to investigate underlying factors associated to unknown HIV 

exposure status and to HIV exposure status in children under 2 years of age in Mozambique. 

2. A retrospective cohort study using prospectively collected data stored in files of HIV exposed 

infants enrolled at Child at Risk Consultation at MCH clinic of four primary health centers in 

Maputo province, with the aim to analyze completeness of HIV exposed infant’s follow-up till 

definitive diagnosis and factors associated to lost to follow-up.  

3. A descriptive cohort study of HIV perinatally infected infants recruited at two health facilities in 

Maputo province, who started ART within 2 months of life and followed for 2 years with the aim 

to describe their viral response to treatment. 

4. A qualitative analysis based on review of infants’ files, caregiver’s questionnaires and first 

adherence and psychosocial support (APSS) session, with the aim to analyze whether the 

standard APSS package of care applied to infants’ caregivers in Mozambique can efficiently 

identify factors influencing caregiver adherence behavior and to determine whether they 

correlate with infant’s viral response. 
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Abstract 

Background: Knowing infant’s HIV exposure status is mandatory to ensure timely access to 

appropriate care and definitive diagnosis. HIV prevalence among Mozambican women aged 15-

49yrs is 15% and despite achieving in 2015 95% HIV testing coverage and 91% treatment coverage 

at Antenatal Care and delivery, vertical transmission rate is still high (9%). The study investigated 

underlying factors associated to unknown HIV exposure status and to HIV exposure in children aged 

< 2 years in Mozambique. 

 

Methods: Cross sectional analytical study using data from the 2015 HIV, malaria and immunization 

national Survey in Mozambique. A total of 2141 women (15-49 years) with child <24 months were 

interviewed. Dependent variables were: ‘child’s known HIV exposure status’ and ‘child exposed to 

HIV’; explanatory variables were social, demographic, economic and reproductive characteristics of 

women. Binary and logistic regression estimated OR and 95% CI of the association between 

dependent and independent variables at significant a level of p <.05. Analysis was weighted and 

adjusted for complex sample. 

 

Results: Infant’s HIV exposure status was unknown in 32% of interviewed women (95% CI 28.5-

35.7%) and 4.5% (CI 95% 3.6-5.5%) had an HIV exposed infant. Factors associated with both ‘infant 

unknown HIV exposure status’ and ‘infant exposed to HIV’ where place of residence; breastfeeding 

duration, access to Mother and Child Health Services. Education, number of children and age of the 

youngest were associated with unknown HIV exposure status; gender of household head was 

associated with HIV exposed status. 

 

Conclusion: To reduce the number of children with unknown HIV exposure status, it is imperative 

ensuring continuum of care throughout the PMTCT pathway without forgetting women who did not 

access care. Synergism of multisectoral actors’ is crucial to tackle access to education, poverty, 

remote location and other social factors limiting women to seek appropriate care.  

 

 

Keywords: Prevention of Mother to Child Transmission-PMTCT, HIV exposed infants, Mozambique 
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Introduction  

In 2011 the WHO/UNAIDS Global plan to eliminate pediatric HIV by 2015 was launched covering all 

low- and middle-income countries but focusing on 23 priority countries with the highest burden of 

HIV [1]. The plan focused on HIV prevention, treatment and care interventions, to reach all pregnant 

women living with HIV and their children along the continuum of care, prior and through pregnancy 

and throughout breastfeeding. At the end of 2014, following the adoption of lifelong antiretroviral 

treatment (ART) to all pregnant women living with HIV (Option B+), despite an increase in ART 

coverage in pregnancy to 78% and a decline of new pediatric infections by 48% globally, 

approximately 170.000 newly HIV infected children were born in priority countries [2]. Still 

approximately 1.2 million women of reproductive age (15-49 years) were living with HIV and the 

number of those who newly acquired the virus was still high with an estimated 540.000 new 

infections in high HIV burden countries, with over 1 million HIV exposed infants worldwide each 

year [2]. 

Mozambique is one of the priority countries included in the global plan. The average country HIV 

prevalence in the adult population (15-49 years) is 13.2%, ranging from 5.2% in Tete (Central region) 

to 24.4% in Gaza Province in the Southern region [3]. It is estimated that 2.1 million people are living 

with HIV, 59% of them know their HIV status and 54% are on antiretroviral treatment [4]. Since the 

launch of Option B+ in 2013, progress has been remarkable and encouraging results have been 

achieved. By the end of 2015, 95% of women at Antenatal Care clinic (ANC) were tested for HIV and 

91% received highly effective treatment, vertical transmission rate decreased to 9% and new 

pediatric infections declined by nearly 70% since 2009 [2,5]. However, identification of all HIV 

exposed infants and vertically infected children was not happening as early as desired; only 43% of 

infants had access to a virologic test within the first 2 months of age [2,5]. 

 

Along the prevention of Mother to Child Transmission (PMTCT) cascade there are ongoing 

challenges which prevent reaching all women living with HIV and their HIV exposed infants. Similar 

to other HIV priority countries in the African region [6], in Mozambique HIV testing and retesting is 

offered, as per WHO recommendations [7], at ANC and other Mother and Child Health (MCH) 

services (Maternity ward, Post-partum care, Family planning clinic). However, there are no 

systematic data collection about HIV re-testing along the pregnancy-breastfeeding period for those 

women who first tested HIV negative and need to repeat the test. A study in Mozambique of 2011 

showed an HIV incidence rate as high as 4.92 per 100 women-years up to 18 months after a negative 
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test at delivery [8] and other studies of neighboring countries, reported high numbers of women 

infected after the first negative test [9–12]. 

In order to eliminate vertical transmission, it is imperative that all women of childbearing age, 

pregnant and breastfeeding, have continuum access to HIV test, know their HIV status and 

consequently are aware of their infant’s HIV exposure and access adequate care. Indeed, knowing 

infant’s HIV exposure is the pre-requisite for success of the Early Infant Diagnosis program and early 

ART initiation in case of an infected infant and eventually HIV cure interventions. 

Knowing factors associated to the condition of unknown HIV exposure status in infants and of being 

HIV exposed is key to identify gaps in the provision of health services to mom-baby pair and to guide 

development of focused interventions to achieve elimination of vertical transmission and contribute 

to the end of the AIDS epidemic by 2030. 

To our knowledge there are no population-based studies describing those factors in Mozambique 

or in other countries. Thereby the aim of the study is to evaluate characteristics associated to 

unknown HIV exposure status and to HIV exposure status in infants and children less than 2 years 

of age in Mozambique using data collected through the National HIV Survey of 2015 (3). 

 

Methods 

Study design 

This is a cross sectional analytical study that uses data from the 2015 National survey whose primary 

aim was to estimate HIV prevalence in the adult population, malaria prevalence and immunization 

coverage in children under-5 years of age in Mozambique [3]. Besides the standard household 

module, the survey included childbearing age women module focusing on malaria, immunization, 

maternal and child health and HIV. The questionnaires were designed following standard 

questionnaires from the Demographic and Health Surveys (DHS), which were customized for 

incorporating the purpose of capturing HIV indicators, including women ever been tested for HIV, 

HIV testing at the ANC, at delivery, and during the post-natal period, the HIV test result at each of 

the previous contacts with the health services, and testing for HIV offered to the child. Standard 

questions were also asked regarding the mother and child health, including health seeking behavior, 

medicines taken, nutrition and immunization practices. Consenting women were HIV tested on the 

day of the survey following the national HIV testing algorithm [13]. The survey was conducted 

between June and September 2015 and used a systematic, multi-stage, stratified (urban and rural) 

and proportionate to size sampling, as described elsewhere [3]. The overall sample of the survey 
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was designed for HIV prevalence estimates with 95% confidence interval and an error margin of 5% 

and 80% power, as well as for rural and urban areas and provincial level representativeness. A total 

of 7368 household were identified and 7749 women were interviewed. The National HIV survey in 

2015 included a total of 6.946 women of child bearing age (15-49 years) who were interviewed for 

the women and child health module [3].  

For the purpose of our analysis, we restricted the database to women (15-49 years) who had at least 

one child with age of 24 months or younger on the day of the interview, corresponding to 2141 

women. Weights were computed by the Demographic and Health Survey Program - DHS [14] and 

provided as variable in the accessed database, allowing to adjust our analysis for unequal selection 

probabilities. DHS is a USAID funded program which, in collaboration with National Bureau of 

Statistics, routinely collects nationally-representative household data on demographic, social and 

health indicators. It is implemented worldwide and mainly in low- and middle-income countries. 

 

Dependent variables  

The analysis considered two dependent variables – known child HIV exposure status, coded ‘1’ if 

‘infant is known to have been HIV exposed OR known to not have been HIV exposed’ and ‘0’  if HIV 

exposure could not be ruled out – ‘infant’s unknown HIV exposure’; and child exposed to HIV, coded 

‘1’ if ‘exposed to HIV’, coded ‘0’ if ‘not exposed to HIV’ and ‘8’ if ‘unknown exposure to HIV’. The 

variable ‘child exposed to HIV’ was computed by the DHS program and provided in the accessed 

data base.  

 

Independent variables  

Studies evaluating determinants of the use and access to HIV prevention and care constituted the 

basis for defining key independent variables [15–19]. Besides demographics, education, 

employment, religion, area and region of residence, socioeconomics and amenities of the 

households, independent variables included variables of health services seeking behavior and 

utilization. Health utilization was composed by use of antenatal care, institutional delivery and use 

of pos-natal consultation; wealth index was provided as computed by the DHS [14] – which used a 

factor analysis for household amenities such as television, radio, refrigerator, bicycle, motorcycle, 

computer, water supply, sanitation and cooking fuel [14]. Through transformations, we computed 

nominal independent variables: time to health facilities results in a corresponding independent 

variable (distance to nearest health facility less vs more than 30 minutes); exposure to media was 
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based on household having and using radio or television; immunization status of the child 

considered age adjusted vaccination for diphtheria, tetanus, pertussis and hepatitis B and measles; 

answers to questionnaire on who decides on household matters, finances, health and social events 

allowed to compute for the binary variable on mother’s participation on household decisions. 

Participating in decision was coded ‘1’ if she decided alone or with other members and ‘0’ if she 

reported no participation at all in decisions around family, health and economic matters of the 

household. 

 

Statistical Methods 

 The analysis was weighted and adjusted for the complex sampling using the statistical package for 

social sciences (SPSS) version 24. First, descriptive statistics results are expressed as absolute and 

relative frequencies with respective 95% confidence interval (CI) of percentages. Second, separate 

analyses were carried out on correlates of ‘known status of child HIV exposure’ and ‘child exposed 

to HIV’ against explanatory variables by bivariate association expressed by p, Odds Ratio (OR) and 

95% CI. Third, binary logistic regression was used to estimate adjusted OR and 95% CI of being a 

child with known HIV exposure status and of being an HIV exposed child, both against 

sociodemographic, health behavior and health services utilization covariates collected by the 

survey.  

 

Ethical considerations 

The 2015 HIV, malaria and immunization survey - IMASIDA 2015- was approved by the Ministry of 

Health, the National Bioethics Committee (IRB00002657, reference 262/CNBS/2014). The 

participation was voluntary. The database is anonymized and publicly available through an 

application process to the Instituto Nacional de Saúde de Moçambique or DHS program platforms. 

Authorization for the use of database for this study has been issued by the DHS program 

(https://dhsprogram.com/Data/terms-of-use.cfm). 

 

Results 

Among 2141 interviewed women, a total of 1769 (85%, CI 95% 83.0-86.8%) were breastfeeding at 

the moment of the interview and 66 (3%, CI 95% 2.3-4.0%) were pregnant. 

The social and demographic characteristics of our sample are described in Table 1. Sixty-eight 

percent of women were less than 30 years of age, 37.2% (CI 95% 33.4-41.2%) were from the 

https://dhsprogram.com/Data/terms-of-use.cfm
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Northern region, 42% (CI 95% 38-46.1%) from the Central and 20.8% (CI 95% 18.3-23.4%) from the 

Southern region. Majority of them 74% (CI 95% 70.8-77.2%) were living in a rural area; 68% (CI 95% 

63.8-72%) did not have access to piped water and 91% (CI 95% 89.1-92.4%) did not have access to 

improved sanitation; 75.7% (CI 95% 73-78.3%) did not have radio or television at home; only 1.7% 

(CI 95% 1.2-2.4%) used improved fuel for cooking. Families with at least 4 members were 83.6% (CI 

95% 81.5-85.4%), the head of the house was male in 65% (CI 95% 62.1-67.7%) and 9.5% (CI 95% 8-

11.3%) of women referred to participate in the decision-making process regarding family matters 

such as health or money management among others. Fifty five percent of women (CI 95% 51.5-

58.7%) referred having primary education, while 28% (CI 95% 27.4-31.7%) referred no education; 

44% (CI 95% 40.1-47.9%) referred having a job and 45.7% (CI 95% 42.2-49.2%) referred to have a 

mean of transportation; 29.4% (CI 95% 25.7-33.5%) were of Catholic religion, 19.6% (CI 95% 16.3-

23.3%) of Islamic religion and 28.3% (CI 95% 25.3-31.6%) of others Christian religions such as 

protestant and evangelic. Approximately 67% had more than one child (30% more than 5). When 

asked about their last pregnancy, 93% referred to have attended antenatal care and 60.3% (CI 95% 

56.3-64.1%) completed four or more ANC visits, 70% (CI 95% 65.8-73.9%) gave birth in a health 

facility and 76% (CI 95% 72.6-79.1%) had postnatal consultation within the second month of life of 

her child. When asked about infant vaccination, 74.6% infants (CI 95% 71.1-77.8%) completed the 

immunization schedule adjusted to infant’s age.  Seventy three percent (CI 95% 69.6-76.4%) of 

women had HIV test at ANC or maternity and 8.3% (CI 95% 6.3-10.9%) didn’t know if they did or not 

the test; 68% (CI 95% 64.4-71.6%) referred a negative result, 4.9% (CI 95% 4-6%) a positive one; 

21.4% (CI 95% 18.2-24.9%) said they had never been tested before and 5% (CI 95% 3.6-6.8%) said 

they did not receive the result. Among 1579 women tested on the day of the interview 7.2% (95% 

CI 5.9-8.7%) resulted HIV positive. The proportion of women whose infant’s HIV exposure status was 

unknown at the time of the interview was 32% (95% CI 28.5-35.7%); among infant’s with known HIV 

exposure status, 4.5% (CI 95% 3.6-5.5%) were HIV exposed. 
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Table 1. Characteristics of interviewed women- Mozambique 2015 (N= 2141) 

  

Total Estimate 

95% Confidence 
Interval 

Lower Upper 

Mother's age (years) 15-19 406 18.8% 16.7% 21.1% 

20-24 607 28.3% 26.1% 30.6% 

25-29 448 20.9% 19.0% 23.0% 

30-34 313 14.6% 12.8% 16.6% 

35+ 367 17.4% 15.5% 19.4% 

Total 2141 100.0% 100.0% 100.0% 

Family members ≤ 3 people 325 16.4% 14.6% 18.5% 

≥ 4 people 1816 83.6% 81.5% 85.4% 

Total 2141 100.0% 100.0% 100.0% 

Highest educational 
level 

No education 531 28.0% 24.7% 31.7% 

Primary 1135 55.1% 51.5% 58.7% 

Secondary 475 16.9% 14.6% 19.3% 

Total 2141 100.0% 100.0% 100.0% 

Sex of household head Male 1348 65.0% 62.1% 67.7% 

Female 793 35.0% 32.3% 37.9% 

Total 2141 100.0% 100.0% 100.0% 

Participation in family 
decision 

No 1920 90.5% 88.7% 92.0% 

Yes 221 9.5% 8.0% 11.3% 

Total 2141 100.0% 100.0% 100.0% 

Mother job No job 1188 56.0% 52.1% 59.9% 

With job 953 44.0% 40.1% 47.9% 

Total 2141 100.0% 100.0% 100.0% 

Religion Catholic 502 29.4% 25.7% 33.5% 

Islamic 381 19.6% 16.3% 23.3% 

Other Christian 724 28.3% 25.3% 31.6% 

Other 531 22.6% 19.5% 26.1% 

Total 2138 100.0% 100.0% 100.0% 

Mean of transportation No 1190 54.3% 50.8% 57.8% 

Yes 951 45.7% 42.2% 49.2% 

Total 2141 100.0% 100.0% 100.0% 

Source of water at 
home 

no piped water 1325 68.0% 63.8% 72.0% 

with piped water 816 32.0% 28.0% 36.2% 

Total 2141 100.0% 100.0% 100.0% 

Toilet not improved 1863 90.9% 89.1% 92.4% 

improved 278 9.1% 7.6% 10.9% 

Total 2141 100.0% 100.0% 100.0% 

Media utilization No 1476 75.7% 73.0% 78.3% 



51 

 

Yes 665 24.3% 21.7% 27.0% 

Total 2141 100.0% 100.0% 100.0% 

Cooking fuel Improved Cooking 
Fuel 

62 1.7% 1.2% 2.4% 

Coal or Wood 2053 97.2% 96.3% 97.8% 

Not applicable 26 1.1% .7% 1.7% 

Total 2141 100.0% 100.0% 100.0% 

Travel in the past 12 
months 

No 1638 79.4% 77.3% 81.3% 

Yes 503 20.6% 18.7% 22.7% 

Total 2141 100.0% 100.0% 100.0% 

Place of residence Urban 775 25.9% 22.8% 29.2% 

Rural 1366 74.1% 70.8% 77.2% 

Total 2141 100.0% 100.0% 100.0% 

Region of residence North 628 37.2% 33.4% 41.2% 

Center 892 42.0% 38.0% 46.1% 

South 621 20.8% 18.3% 23.4% 

Total 2141 100.0% 100.0% 100.0% 

Number of live children 1 526 23.2% 21.0% 25.6% 

2 397 18.5% 16.8% 20.4% 

3 338 15.8% 13.9% 18.0% 

4 261 12.6% 11.1% 14.3% 

5+ 619 29.9% 27.7% 32.1% 

Total 2141 100.0% 100.0% 100.0% 

Sex of child Male 1051 50.0% 47.3% 52.6% 

Female 1090 50.0% 47.4% 52.7% 

Total 2141 100.0% 100.0% 100.0% 

Current age of child 
(years) 

0 1033 47.5% 45.3% 49.7% 

1 1014 48.2% 46.1% 50.3% 

2 94 4.3% 3.4% 5.4% 

Total 2141 100.0% 100.0% 100.0% 

Currently 
breastfeeding 

No 406 16.8% 14.8% 19.0% 

Yes 1735 83.2% 81.0% 85.2% 

Total 2141 100.0% 100.0% 100.0% 

Currently pregnant No or unsure 2075 97.0% 96.0% 97.7% 

Yes 66 3.0% 2.3% 4.0% 

Total 2141 100.0% 100.0% 100.0% 

Breastfeeding duration 6 months 62 2.6% 1.9% 3.4% 

12 months 125 5.6% 4.6% 6.8% 

18 months 148 6.0% 5.0% 7.3% 

Still breastfeeding 1769 85.0% 83.0% 86.8% 

Never breastfed 24 .8% .5% 1.4% 
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Total 2128 100.0% 100.0% 100.0% 

Time to reach Health 
Facility 

Up to 30 minutes 793 36.1% 31.9% 40.6% 

> 30 minutes 1209 63.9% 59.4% 68.1% 

Total 2002 100.0% 100.0% 100.0% 

ANC consultation (nr) 0 134 7.1% 5.2% 9.5% 

1 to 3 652 32.6% 29.5% 36.0% 

4+ 1355 60.3% 56.3% 64.1% 

Total 2141 100.0% 100.0% 100.0% 

Institutional Delivery No 550 30.0% 26.1% 34.2% 

Yes 1591 70.0% 65.8% 73.9% 

Total 2141 100.0% 100.0% 100.0% 

Baby postnatal visit 
within 2 months 

No 421 20.7% 18.0% 23.8% 

Yes 1648 76.0% 72.6% 79.1% 

Don't know 66 3.3% 2.3% 4.6% 

Total 2135 100.0% 100.0% 100.0% 

Utilization Health 
Service  

No 1176 58.8% 54.9% 62.5% 

Yes 965 41.2% 37.5% 45.1% 

Total 2141 100.0% 100.0% 100.0% 

Child Immunization up 
to date 

No 468 25.4% 22.2% 28.9% 

Yes 1673 74.6% 71.1% 77.8% 

Total 2141 100.0% 100.0% 100.0% 

HIV test at ANC or 
Delivery 

Not done 346 18.6% 16.3% 21.1% 

Done 1650 73.1% 69.6% 76.4% 

Unknown 145 8.3% 6.3% 10.9% 

Total 2141 100.0% 100.0% 100.0% 

Self-reported HIV 
Status 

Positive 142 4.9% 4.0% 6.0% 

Negative 1520 68.1% 64.4% 71.6% 

Indeterminate 9 .3% .2% .7% 

Refused to answer 7 .2% .1% .5% 

Did not receive 
result  

81 5.0% 3.6% 6.8% 

Never tested 382 21.4% 18.2% 24.9% 

Total 2141 100.0% 100.0% 100.0% 

Result of HIV test Negative 1423 92.2% 90.6% 93.5% 

Positive 142 7.2% 5.9% 8.7% 

Undetermined 7 .3% .1% .7% 

Missing result 7 .3% .2% .8% 

Total* 
1579 100.0% 100.0% 100.0% 

Child exposed to HIV Not exposed 1435 63.6% 60.0% 67.0% 

Exposed 129 4.5% 3.6% 5.5% 

Unknown 577 32.0% 28.5% 35.7% 

Total 2141 100.0% 100.0% 100.0% 
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Child HIV Exposure 
Status 

Unknown 577 32.0% 28.5% 35.7% 

Known 1564 68.0% 64.3% 71.5% 

Total 2141 100.0% 100.0% 100.0% 

* n=1579/2141 women eligible for testing on the day of the survey as per the survey protocol 

 

Firstly, we analyzed factors associated with infant’s ‘unknown HIV status exposure’. In the bivariate 

analysis (Table 2), factors positively associated to infant ‘unknown HIV exposure status’ were: 

household head being a male (OR 1.31 95% CI 1.032-1.68), no education and primary education 

versus secondary education of the mother (OR 7.98 95% CI 4.67-13.64 and OR 4.47 95% CI 2.81-7.12 

respectively), living in the Northern region of the Country (OR 8.84 95% CI 5.38-13.13) or in the 

Center (OR 6.95 95% CI 4.57-10.58) with respect to the South, age of the youngest child between 1 

and 2 years (OR 2.04 95% CI 1.13-3.81), duration of breastfeeding of 12 months (OR 5.33 95% CI 

1.31-21.63), being breastfeeding (OR 4.67 95% CI 1.23-17.7), being in the poorer categories of 

wealth index (OR 11.23 95% CI 6.3-19.9), not having had an ANC visit (OR 15.5 95% CI 8.06-29.8), 

not having used any health service during and after pregnancy -ANC, institutional delivery, post-

partum consultation (OR 2.64 95% CI 1.85-3.76), not being updated with infant’s vaccination 

schedule (OR 2.16 95% CI 1.59-2.93). Factors negatively associated to infant ‘unknown HIV exposure 

status’ were: age of the woman between  30 and 34 year (OR 0.56 95% CI 0.37-0.84), living in a 

urban area (OR 0.20 95% CI 0.14-0.29), having four children (OR 0.59 95% CI 0.39-0.90), living less 

than 30 minutes from the HF (OR 0.64 95% CI 0.46-0.90) and being of other Christian religion  (OR 

0.66 95% CI 0.47-0.94). 

Table 2. Factors associated with child unknown HIV exposure status - Mozambique 2015 

Child unknown HIV exposure status  Bivariate analysis Multivariate analysis 

  

p 
value 

OR 
95% CI P 

value 
Adjusted 

OR 

95% CI 

Lower Upper Lower Upper 

Sex of household 
head 

Male vs. Female 
.027 1.317 1.032 1.680 .104 1.285 .950 1.738 

Family members (nr)* ≤3 vs. 4+ people .235 1.211 .882 1.663 - - - - 

Participation in family 
decision* 

No vs. Yes 
.052 1.547 .996 2.403 - - - - 

Mother's job* No vs. Yes 
.674 .934 .679 1.285 - - - - 

Mother's age (years) 15-19 vs. 35+ .155 .773 .543 1.102 .318 .731 .394 1.354 

20-24 vs. 35+ .097 .744 .524 1.056 .827 .944 .563 1.582 

25-29 vs. 35+ .076 .724 .507 1.035 .552 .873 .558 1.368 

30-34 vs. 35+ .005 .560 .372 .841 .212 .736 .454 1.192 
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Highest educational 
level 

No education vs. 
Secondary 

.000 7.986 4.674 13.643 .004 2.726 1.386 5.361 

Primary vs. 
Secondary 

.000 4.475 2.812 7.120 .031 1.826 1.057 3.153 

Religion Catholic vs. Other .274 1.212 .858 1.713 .518 .851 .521 1.389 

Islamic vs. Other .162 1.361 .883 2.096 .822 1.077 .564 2.056 

Other Christian vs. 
Other 

.022 .667 .471 .944 .243 .807 .562 1.158 

Wealth index Poorest vs. 
Richest 

.000 
11.19

5 
6.380 19.643 .391 1.464 .611 3.505 

Poorer vs. Richest 
.000 

11.23
4 

6.313 19.993 .117 1.985 .842 4.678 

Middle vs. Richest .000 8.556 4.703 15.564 .168 1.787 .781 4.087 

Richer vs. Richest .018 2.178 1.146 4.138 .876 1.059 .511 2.198 

Place of residence Urban vs. Rural .000 .205 .144 .292 .004 .419 .233 .753 

Region of residence North vs. South .000 8.408 5.381 13.138 .000 4.411 2.181 8.919 

Center vs. South .000 6.959 4.573 10.588 .000 3.015 1.861 4.886 

Number of live 
children 

1 vs. 5+ .587 .916 .668 1.257 .044 1.810 1.016 3.225 

2 vs. 5+ .016 .641 .447 .921 .907 .968 .559 1.676 

3 vs. 5+ .437 .838 .535 1.311 .302 1.254 .815 1.928 

4 vs. 5+ .016 .599 .395 .909 .047 .606 .370 .993 

Current age of child 
(yr) 

0 vs. 2 .040 1.859 1.029 3.358 .086 1.926 .911 4.075 

1 vs. 2 .017 2.084 1.139 3.811 .039 2.107 1.039 4.276 

Breastfeeding 
duration 

≤ 6 months vs. 
Never  

.090 3.633 .817 16.157 .067 3.633 .911 14.488 

≤ 12 months vs. 
Never  

.019 5.333 1.315 21.630 .016 4.486 1.321 15.234 

≤ 18 months vs. 
Never  

.147 2.873 .688 12.001 .239 2.286 .576 9.074 

Still breastfeeding 
vs. Never  

.024 4.671 1.231 17.718 .160 2.296 .718 7.341 

Time to reach Health 
Facility 

Up to 30 minutes 
vs. ≥ 30 minutes .011 .648 .465 .904 .365 1.172 .831 1.653 

ANC consultation 
(nr)# 1-3 vs. 4+ .000 2.165 1.606 2.918 - - - - 

Baby postnatal visit 
within 2 months* 

No vs. Don't know .814 1.080 .568 2.053 - - - - 

Yes vs. Don't 
know 

.254 .701 .381 1.293 - - - - 

Utilization Health 
Service  

No vs. Yes 
.000 2.640 1.852 3.763 .000 1.905 1.422 2.552 

Child Immunization 
up to date 

No vs. Yes 
.000 2.162 1.595 2.930 .161 1.246 .916 1.695 

Travel in the last 12 
months 

No vs. Yes 
.053 1.369 .995 1.884 - - - - 

*Variable not analyzed in the Multivariate analysis because its association was not significative in the bivariate. 

# Variable not analyzed in the Multivariate analysis because it is part of the variable “Utilization Health Service”. 
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In the multivariate analysis, factors which persisted associated with infant ‘unknown HIV status 

exposure’ were living in the North region (AOR 4.41 95% CI 2.18-8.91), living in the Center (AOR 3.01 

95% CI 1.86-4.88), living in the urban area (AOR 0.41 95% CI 0.23-0.75), mother with no education 

(AOR 2.72 95% CI 1.38-5.36) or with primary education (AOR 1.82 95% CI 1.05-3.15) with respect to 

secondary education, having 4 children (AOR 0.60 95% CI 0.37-0.99), current age of the last child 

between 1 and 2 years (AOR 2.10 95% CI 1.03-4.27), duration of breastfeeding of 12 months (AOR 

4.48 95% CI 1.32-15.23), not having utilized the Health services -ANC, institutional delivery or post-

partum consultation- (AOR 1.9 95% CI 1.42-2.55). 

We also looked at factors associated with the condition of child ‘being HIV exposed’, and results are 

described in Table 3. In the bivariate analysis, factors negatively associated with being a HIV exposed 

infant are: household head being a male (OR 0.47 95% CI 0.31-0.70), mother age between 15 and 

19 years (OR 0.27 95% CI 0.12-0.64) and between 20 and 24 years (OR 0.33 95% CI 0.16-0.68), living 

in the central region of the country (OR 0.30 95% CI 0.18-0.50) and in the northern (OR 0.13 95% CI 

0.05-0.31) compared to the southern; being of the Islamic religion (OR 0.35 95% CI 0.12-0.98), being 

in the poorer wealth category (OR 0.13 95% CI 0.04-0.40), not having travelled in the past 12 months 

(OR 0.39 95% CI 0.26-0.60), having one child (OR 0.39 95% CI 0.21-0.71), mother still breastfeeding 

(OR 0.20 95% CI 0.06-0.58), having had between 1 and 3 ANC consultation (OR 0.41 95% CI 0.23-

0.73), not having accessed Health services along the PMTCT continuum of care (OR 0.43 95% CI 0.26-

0.71). The only factor positively associated with being an HIV exposed child is mother not currently 

breastfeeding (OR 2.19 95% CI 1.41-3.38). 

 

Table 3. Factors associated with the condition ‘HIV exposed child’- Mozambique 2015 

Child HIV exposed Bivariate analysis Multivariate analysis 

  

p 
value 

OR 
95% CI P 

value 
Adjusted  

OR 

95% CI 

Lower Upper Lower Upper 

Sex of household 
head 

Male vs. Female 
.000 .472 .315 .707 .000 .418 .261 .667 

Family members 
(nr)* 

≤3 people vs. 4+  
.727 .899 .495 1.634 - - - - 

Mother's age (years) 15-19 vs. 35+ .003 .277 .120 .642 .208 .393 .091 1.687 

20-24 vs. 35+ .003 .334 .163 .684 .055 .416 .170 1.018 

25-29 vs. 35+ .259 .666 .328 1.352 .412 .720 .327 1.584 

30-34 vs. 35+ .848 1.063 .567 1.995 .655 1.169 .587 2.327 

Number of live 
children 

1 vs. 5+ .002 .393 .216 .715 .316 .553 .173 1.764 

2 vs. 5+ .069 .532 .270 1.050 .368 .677 .289 1.585 
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3 vs. 5+ .697 1.120 .633 1.982 .612 1.205 .584 2.484 

4 vs. 5+ .757 1.099 .601 2.011 .247 1.492 .756 2.943 

Highest educational 
level* 

No education vs. 
Secondary 

.055 .518 .265 1.015 - - - - 

Primary vs. 
Secondary 

.869 1.045 .621 1.759 - - - - 

Source of water at 
home** 

No piped water 
vs. Piped water 

.000 .413 .259 .658 - - - - 

Toilet type** not improved vs. 
Improved 

.313 .718 .377 1.368 - - - - 

Media utilization** No vs. Yes .147 .726 .471 1.119 - - - - 

Cooking fuel** Improved vs. Not 
applicable 

.549 .570 .090 3.599 - - - - 

Coal or Wood vs. 
Not applicable 

.660 .710 .153 3.289 - - - - 

Participation in 
family decision* 

No vs.  Yes 
.970 1.013 .527 1.945 - - - - 

Mother job* No job vs. Yes 
job .992 .998 .640 1.555 - - - - 

Wealth index Poorest vs. 
Richest 

.001 .163 .055 .481 .161 .357 .084 1.512 

Poorer vs. 
Richest 

.000 .134 .044 .406 .056 .296 .085 1.032 

Middle vs. 
Richest 

.533 .820 .438 1.534 .116 1.870 .856 4.083 

Richer vs. 
Richest 

.273 .754 .454 1.252 .814 .932 .516 1.682 

Place of residence Urban vs. Rural .049 1.553 1.002 2.405 .750 .910 .509 1.628 

Region of residence North vs. South .000 .135 .058 .314 .028 .264 .080 .867 

Center vs. South .000 .304 .184 .503 .006 .430 .235 .787 

Religion Catholic vs. 4 
Other 

.640 .849 .425 1.693 .280 1.513 .712 3.214 

Islamic vs. 4 
Other 

.046 .351 .126 .980 .654 .748 .209 2.679 

Other Christian 
vs. Other 

.071 1.619 .959 2.735 .163 1.515 .845 2.715 

Current child age 
(yr)* 

0 vs. 2 .562 1.320 .516 3.377 - - - - 

1 vs. 2 .964 .978 .370 2.586 - - - - 

Breastfeeding 
duration 

≤ 6 months vs. 
Never  

.191 2.352 .651 8.492 .105 3.459 .771 15.515 

≤ 12 months vs. 
Never  

.195 .453 .136 1.504 .630 .698 .161 3.027 

≤ 18 months vs. 
Never  

.004 .081 .015 .436 .009 .070 .010 .512 

Still 
breastfeeding vs. 
Never  

.004 .200 .068 .587 .101 .342 .095 1.234 

Time to reach Health 
Facility 

Up to 30 
minutes vs. ≥ 30 
minutes 

.029 1.652 1.052 2.595 .544 1.160 .718 1.875 

Utilization Health 
Service  

No vs. Yes 
.001 .436 .265 .718 .007 .520 .323 .836 
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Child Immunization 
up to date* 

No vs. Yes 
.188 .648 .340 1.237 - - - - 

Currently 
breastfeeding* 

No vs. Yes 
.000 2.190 1.415 3.389 - - - - 

Currently pregnant* No or unsure vs. 
Yes 

.632 1.343 .400 4.516 - - - - 

ANC consultation 
(nr)# 

1-3 vs. 4+ 
.003 .414 .234 .735 - - - - 

Institutional 
Delivery* 

No vs. Yes 
.064 .575 .319 1.033 - - - - 

Baby postnatal 
check within 2 
months* 

No vs. Don't 
know 

.623 1.639 .227 11.836 - - - - 

Yes vs. Don't 
know 

.455 2.051 .309 13.600 - - - - 

Travelled in the last 
12m 

No vs. Yes 
.000 .398 .264 .601 .282 .769 .475 1.244 

*Variable not analyzed in the Multivariate analysis because it was not significative in the bivariate   

**In the multivariate analysis the variable was combined in the wealth index variable 

# In the multivariate analysis the variable is part of variable Utilization Health Service. 
   

 

In the multivariate analysis, factors which persisted significantly associated with infant ‘being HIV 

exposed’ were: household head being a male (AOR 0.41 95% CI 0.26-0.66), living in the Northern 

region of Mozambique (AOR 0.26 95% CI 0.08-0.86) and in the Centre (OR  0.43 95%CI 0.23-0.78), 

duration of breastfeeding of 18 months (AOR 0.070 95% CI  0.01-0.51),  not having used the ANC, 

maternity or post-natal consultation (AOR 0.52 95% CI 0.32-0.83).  

 

Discussion 

To our knowledge, this is the first study describing factors associated to the condition of unknown 

HIV exposure status among infants and factors associated to the condition of infant’s being HIV 

exposed. We found that 21% of interviewed women, majority of them breastfeeding or pregnant, 

reported never being tested for HIV and 5% said they did not receive the test result done in the past. 

However, according to the primary study outcome, 32% of infants had an unknown HIV exposure 

status. Considering that more than 80% of interviewed women were breastfeeding, having one third 

of infants with unknown HIV exposure in the first two years of age is worrisome.  

One previous study in Mozambique using data from the 2009 National Survey on Prevalence, 

Behavioral Risks and Information about HIV and AIDS reported that almost 57% of interviewed 

women were unaware of their HIV status [20]. A more recent study in a high HIV prevalence district 

of southern Mozambique showed that around 39% of people with a past positive HIV test, repeated 
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the test [21]. These two studies, done in the same context of our analysis, suggest that there is a 

large proportion of people who do not know their HIV status. 

Studies in the region, report the proportion of women with unknown HIV status, tested at delivery 

and their infants at vaccination visit, which ranged between 5% in Tanzania [22] to 58% in Kenya [9]. 

However, to our knowledge there is no population-based report of the proportion of infants with 

unknown HIV exposure status up to 24 months of age and our study showed robust evidence.  

From our population-based study, it is evident that women who need to be tested and re-tested are 

being missed: 12% did not attend any ANC visit, 30% delivered outside a health facility and 24% did 

not have a post-natal visit within the second month of life of their baby. In the same national survey, 

52% of HIV infected women between 15-49 years knows their HIV status, that’s higher in the south 

of the country [3]. Results highlight that there are still missing opportunities along the path to 

prevent mother-to-child transmission both in the pre-natal and post-natal period, the first one being 

poor HIV screening and re-testing of previously HIV negative women.  

In Mozambique it is part of MCH routine care to offer a pregnant woman the HIV test at the first 

consultation as well as check at delivery and in the post-partum if she needs to repeat the test, in 

case the first result was negative and older than 3 months, as recommended by WHO [7,13]. As a 

result, at the end of 2015 HIV test coverage at ANC and Maternity was of 95%  [5] which is in contrast 

with our findings of 32% of women unaware of her child HIV exposure status. This is alarming 

considering the high number of HIV incident cases in women during pregnancy or breastfeeding 

reported in Mozambique and also in neighboring Sub-Saharan Africa ranging from 4.4/100 women-

years up to 16.8/100 person-years [9–12,23–25]. In Southern Mozambique an incidence rate of 

4.28/100 women-years was described [26].  

Despite a first negative HIV test, pregnancy and postpartum are periods of persistent risk of HIV 

acquisition and higher risk of vertical transmission as compared to women with chronic infection 

[27] and retesting every 3 months to rule out seroconversion and manage acute infection is 

recommended [6,7]. In South Mozambique, a longer follow-up was done until 18 months after 

delivery, which is the usual duration of breastfeeding and sero-conversion rate was about 3.20/100 

women-years occurring mainly (39%) between 16-18 months after delivery [8]. Although retesting 

guidelines are already in place, uptake is not optimal. A recent paper reviewed and characterized 

guidelines  of Africa Countries on timing and frequency of maternal retesting and found that in high 

prevalence countries such as Kenya, South Africa, Tanzania, Uganda, Zambia, Zimbabwe, regular 

retesting was part of the norms but in others countries with high rate of mother to child 
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transmission, they were not consolidated  [6]. Strengthening HIV screening practice in the post-

partum setting and during infancy must be the focus of interventions among health staff and lay 

counsellors at the health facilities as well as in the community; messages targeting women need to 

be boosted and spread in the community. Our results indicate that in 2015 much was to be done to 

screen and test for HIV all women throughout the PMTCT pathway till the end of breastfeeding.  

We found, and it is indeed expected, that women who referred not having used health services 

during the antenatal period, or who did not have an institutional delivery nor a post-natal 

consultation for their infant, have more chance of not knowing their infant’s HIV exposure, and this 

is because of missed the opportunity to be tested. Another evidence of missing opportunities after 

the baby is born, is the interesting finding that women with last child aged between 1 and 2 years 

of age had more chance of unknowing their infant’s HIV exposure and that the longer the 

breastfeeding practice the higher the odds of not knowing the HIV status [28]. Despite lot of 

attention being paid to the mom-baby pair until delivery it is likely that, along the mother and child 

continuum of care, after the baby is born, systematic follow-up and offer of HIV testing and 

prevention practices during prolonged breastfeeding is somehow neglected.  

The vaccination appointment is certainly another opportunity to screen mothers and infants for HIV. 

A study in Tanzania showed that integration of HIV testing in the immunization clinic can increase 

identification of HIV-infected mothers and exposed infants [22]. National figures show a DPTHbHBV 

coverage at 4 months of 82%  and a measles coverage of 83% [3], however, in our sample 25% of 

children vaccination schedule was not up to date, and in the unadjusted analysis, not having 

completed the vaccination schedule was associated with 2-fold increased chance to have an 

unknown HIV status exposure. Our results cover the entire vaccination period adjusted for children 

age at time of interview, which is different from the study of Goodson et al, which limited analysis 

to the first vaccination visit at 2 months after birth.  

Thinking about MCH services integration, it is also important to consider that synergism of existing 

services can benefit both programs outcomes as there is some evidence that HIV-exposed infants 

have lower up-take of childhood vaccination in Sub Saharan Africa [29]. Nevertheless, implications 

of using the immunization platform to improve HIV screening need to be carefully designed 

considering mothers’ and health staff acceptance [30].  

Interestingly, other factors, in the multivariate analysis, associated with infant ‘unknown HIV status 

exposure’ were the region and area of residence with lower HIV prevalence, mother education and 

the number of children. A woman living in the northern and central region had 3-4 times more 
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chance to have an infant with unknown HIV status with respect to a woman living in the south. The 

northern region of Mozambique which include the provinces of Cabo Delgado, Nampula, Niassa, is 

poorer, less developed and majority of people live in rural area, a condition that, in our results, is 

also associated with double chance to have an infant with unknown HIV status. Poverty and 

underdevelopment, may be related to the condition of not knowing the infant HIV serostatus, 

because they imply factors limiting access to health facility, such as big distances from home, bad 

road conditions, limited transport availability or lack of money itself. Similar factors which limit the 

use of health facilities during the antenatal period are well reported in other studies of Sub-Saharan 

African countries. In Uganda poorer and less educated women were more likely to deliver at home 

[31], in Kenya low socio-economic status was associated with lower knowledge of ANC care services 

and lower institutional delivery [32], in Nigeria poverty and living in rural setting were described 

associated with underuse of ANC consultation [16].  However, these studies do not specifically 

analyzed correlates of infant’s HIV exposure status. 

Access to education is another factor directly related to poverty and to living in a rural area: in 

general women have less chance to go to school, and it has been reported that 35% of women 

without education live in the rural area versus 17% living in the urban area [3]. It is also described 

that the chance to go to school increase with the increase of wealth index within the family [19] and 

in our sample, which is representative of Mozambican women, majority of women are poor and do 

not have access to basic life conditions such piped water (32%), improved sanitation (9.1%), 

improved cooking fuel (1.7%). In our finding, women with no education have 3 times more chance 

to not know her infant’s HIV status.  Literacy certainly facilitates awareness of available services for 

ANC and post-natal care period and empower a woman to seek care for herself and her children as 

described in Nigeria [16], Kenya [32] and Ghana [19] where no education or primary education is a 

factor associated with underuse of ANC. 

Poverty limits access to media and lack of information can contribute to poor knowledge about HIV 

prevention and care. Many studies describe the correlation between knowledge about health 

service and HIV, access and retention into PMTCT care in neighboring countries such as South Africa, 

Malawi, Tanzania, Uganda and Kenya [33,34]. In Mozambique, only 30% of girls and 51% of boys 

aged 15-24 years, referred comprehensive knowledge about HIV prevention practices [35] and 

information is certainly the starting point for reducing new HIV infections among child-bearing age 

women. Despite the initiative of the Ministry of Health and the Institute of Social Communication 

to produce and disseminate television spots and radio programs in local languages to disseminate 
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HIV prevention and early testing messages to communities, few people are being reached. In fact, 

in our sample 76% of interviewed women reported no access to TV or radio at home; which is 

consistent with the overall results for Cabo Delgado and Nampula where more than 80% of women 

reported not having access to any form of media [3]. In Nigeria no access to media was a factor 

associated with underuse of ANC among women [16]. It is true that in Mozambique one strategy is 

to run videos with health messages in the waiting area of health facilities, but while we are targeting 

people attending the clinic, on the other hand, we are not reaching people who do not access health 

facilities and live in rural areas. Communication campaigns with itinerant theatres have been used 

by Institute of Social Communication but the coverage is limited. 

Our secondary outcome indicates that 4.5% of children were HIV exposed. Given that the HIV 

prevalence among child-bearing age women is 15.4% [3], this result is lower than expected and in 

part, it may be due to the fact that 32% of children of our samples had an unknown HIV exposure 

status. We found that factors negatively associated with infant ‘being HIV exposed’ were living in 

the North and Central region of Mozambique, where HIV prevalence is lower, the household head 

being a male, duration of breastfeeding of 18 months, not having used the ANC, Maternity or Post-

natal consultation. 

In Mozambique, breastfeeding practice for women living with HIV, follows WHO recommendations 

up to 12 months of age [36]. A mother who is breastfeeding for longer than twelve months is more 

likely to be HIV negative and her infant being HIV unexposed because in our context, mothers who 

do not breastfeed are usually those who are sick or have any other health contraindication, although 

no empirical reports have been published. 

Not attending a post-natal consultation within 2 months of life of the infant (AOR 0.49 95% CI 0.25-

0.93) is associated with lower chances to have an HIV exposed infant which is an unexpected result. 

It may be due to the fact that intense HIV counselling for postnatal consultation is targeting mainly 

HIV infected mothers and focus to retain and link into post-natal care HIV exposed newborns. 

Counselling for post-natal consultation might be neglected for those women with HIV negative test 

at delivery. This hypothesis is supported by studies from Zambia and Tanzania, where women who 

received an HIV test were more likely to give birth at health facility [32] suggesting potential positive 

effects of intensive counselling to this group on continuous utilization of health services. 

Having a male as head of the family showed lower chance of being an HIV exposed infant and we 

also found a positive association with the ‘unknown infant’s HIV serostatus’. The reason is not clear 

however we think that it is related with cultural behavior and gender dynamics [37]. Families in 
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Mozambique are headed predominantly by males who decide on all family matters; in our samples 

only 9.5% of women were participating in the household decision process.  In the case a woman is 

HIV infected, it is common that partner rejects the wife and leave the family [38–40]. Male role and 

contribution to the PMTCT success shall be a matter of further studies, however HIV and gender 

dynamics studies support our suggestion [33]. In Mozambique and elsewhere, it has been described 

that fear of stigma, discrimination and of losing their home are barriers for women to get tested 

and to access care [26,41,42]. De Schacht et al. found that 20% of women did not know if the 

husband was HIV tested as a prove that HIV infection is a topic not routinely discussed at home [26]. 

On the other hand, men were interviewed in Lesotho and North Mozambique and reported fear of 

testing for HIV, lack of education and information about HIV/AIDS [41,43]. Decisions regarding 

pregnancy and infant care taken by someone else other than the mother, such as elder female 

family member or grandmothers has been shown to affect HIV care adherence and retention among 

women in Kenya and Malawi [33,44,45] and limited involvement in family decision has been found 

in our study as well which may  have led to less use of health service. Other studies described how 

masculinity affects willingness to engage in HIV prevention strategies, such as HIV testing and 

disclosure [46,47]. Engaging men constructively in gender equality and sexual health interventions 

is indeed crucial to address family health needs, reduce HIV, and in our case, achieve pediatric HIV 

elimination [48]. 

The analysis has few limitations. The survey was primarily powered to study the HIV prevalence in 

adult population and not for the purpose of our analysis. The logistic regression did not control for 

clustering of children at mother’s level, however possible clustering is deemed negligible as the 

number of women with more than 1 children aged 24 months or less was only 3.2% (n=68). 

Additionally, as we restricted the sample to women with at least one live child of less than 2 year of 

age, the sample size was reduced and may be seen as possible selection bias. However, the sample 

is still large and the restriction allowed to gain control on the much crucial recall bias as well as to 

focus the study on the PMTCT targeted population for the complete follow up period of 24 months. 

Non-disclosure of serostatus during the survey may have underestimated the number of exposed 

children in favor of overestimation of unknown HIV exposure status. Even if that is the case, results 

are still valid since the outcomes balance each other in terms of bias direction, as well share similar, 

consistent and programmatically relevant associated factors. DHS questionnaire in the National 

survey did not explore stigma and discrimination as possible factors of not accessing HIV testing and 

we could not evaluate this potential cause of unknown HIV serostatus. 
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Conclusions  

Knowing the mother’s HIV status is the first step to halt vertical transmission. Despite the existence 

of national retesting guidelines throughout pregnancy and breastfeeding period, implementation 

and uptake are clearly not optimal and there are still many women and infants with unknown HIV 

serostatus. Our study points at persistent missing opportunities to prevent vertical HIV transmission 

in Mozambique as shown by having one third of infant’s with unknown HIV exposure status while 

their mothers accessed health care services and more alarming, majority of them were still 

breastfeeding.  

Programmatic data on HIV testing coverage at mother and child health clinic do not reflect findings 

from this population survey. This highlights that, if we want to achieve elimination of pediatric HIV, 

more need to be done to offer a continuum of care to women who utilize the health services without 

forgetting to reach those who do not access health care at all. By covering all steps of the PMTCT 

pathway, the risk of having an infected child can be reduced to less than 2%. 

Strengthening the practice of HIV retesting among eligible women until the end of breastfeeding 

period, to detect incident cases of HIV, must be the focus of interventions among health providers 

and lay counsellors both in the health facilities and in the community. Adaptation of HIV testing 

delivery modality, expanding community HIV testing and care program through consolidating and 

scaling up mobile health clinic strategy for example, will allow to move from a Health facility 

centered to a patient centered approach taking health closer to where women live. Furthermore, 

community mobilization and engagement of people living with HIV to participate and contribute in 

delivering key messages and support care, such as Mentor Mother strategy or patients advocates, 

will allow to retain women and engage those who escaped the Health service. Moreover, resources 

need to be re-directed for effective communication strategy which is a critical component of the 

global effort in HIV prevention and education of rural communities and women who do not have 

access to conventional media. 

Access to education and place of residence are factors strongly associated with women awareness 

of their HIV status and affect health seeking behavior for themselves and their children for which 

improvements depend on policies beyond the health sector. Multisectoral actors must work in 

synergy to tackle social factors which limit women to use the health services, and must direct more 

investment to empower women socially and economically.  Drive actions beyond partner testing 

towards women empowerment is key to minimize negative effects of gender dynamics on HIV 

infection prevention and management within the family. 
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Finally, resources directed to the HIV program and  related interventions to eliminate the HIV 

epidemic should not only focus on special populations such as pregnant women but also result in a 

stronger MCH services all over the country, including provinces and districts with lower HIV 

prevalence, which are poorer, remote and where women with no or lower education live. In the era 

of sustainable development goals, all the efforts done so far will remain elusive unless the social 

demographic and reproductive health factors, which are still preventing childbearing age women to 

know their HIV status, are improved.  
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CHAPTER 5:  

Correlates of missed diagnosis and lost-to-follow up among HIV exposed 

infants throughout the breastfeeding period in southern Mozambique. 
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Abstract 

Background: Elimination of vertical transmission requires strong linkages across all the steps of the 

Prevention of Mother to Child transmission (PMTCT) pathway until follow up of all HIV exposed 

infants (HEI) is completed and HIV infection is ruled out. However early linkage, early identification 

of positive infants and completeness of follow up are not happening as desired. Factors associated 

to HEI lost to follow-up (LTFU) is a knowledge gap. This study aims to analyze HEI follow-up 

completeness and factors associated to LTFU in a routine care setting where HIV prevalence is 22,9% 

and vertical transmission rate is estimated at 18%. Findings will assist HIV program in designing 

differentiated model of care tailored to mothers and their infant’s needs. 

Methods: Retrospective cohort study using prospectively collected data stored in files of HEI 

enrolled from June 2017 to June 2018 at Mother and Child Health clinic of Primary Health Centers 

in Maputo province, Southern Mozambique and followed up till June 2019. Primary outcomes were 

the proportion of infants with follow up completed and with definitive diagnosis; secondary 

outcomes were the number of clinical events during follow-up. Kaplan Meier analysis was used to 

calculate the cumulative probability of LTFU; Cox Regression analysis was used to calculate the 

Hazard Ratio (HR) and Adjusted HR with 95% CI of LTFU of enrolled infants and of clinical events 

towards explanatory variables: health facility, place of delivery, type of delivery, mother on 

antiretroviral treatment, infant’s gender, age at entry, nevirapine prophylaxis, feeding practice, 

cotrimoxazole prophylaxis, malnutrition at entry, clinical event. 

Results: A total of 1413 infants were enrolled (49% males) at a median age of 32 days (IQR 31-41); 

median follow-up time 12 months (IQR 8.2-14.2); 1129 (80%) infants completed follow up and had 

a definitive diagnosis, 57 (4%) infants were HIV positive, 225 (16%) were LTFU, 8 died (0.6%), 51 

(3.6%) were transferred out before definitive diagnosis. In the multivariate analysis factors 

associated with LTFU were: age at entry > 2 months (AHR 1.62 CI 95% 1.11-2.36), non-exclusive 

breastfeeding (AHR 1.48 CI 95% 1.03-2.14), clinical event during follow up (AHR 0.50 CI 95% 0.33-

0.77), incomplete cotrimoxazole prophylaxis (AHR 3.31 CI 95% 1.51-7.22). Factors associated with 

clinical events were:  malnutrition at entry (AHR 10.06 CI 95% 5.92-17.09), non-exclusive 

breastfeeding (HR 1.98 CI 95% 1.34-2.93), no NVP prophylaxis (AHR 1.67 CI 95% 1.18-2.36), 

incomplete cotrimoxazole prophylaxis (AHR 2.62 CI 95% 1.10-6.22), 

Conclusion: The study found high rate of HEI LTFU before HIV definitive diagnosis and late 

identification of HIV infected infants. These two major gaps jeopardize the achievement of 

elimination of pediatric HIV and the success of the pediatric HIV program. Intensification of 
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successful interventions already in place such as mentor mothers in the community and the 

provider-initiated counselling and testing approach at all pediatric entry points at HF, must be 

ensured. A standardized tool at site level, to track mom-baby pair along the continuum of care, can 

assist in finding infants who drop out of the path, in identifying the infected ones and monitor the 

mother’s transition from MCH to HIV clinic at the end of the cascade. Innovative and differentiated 

interventions appropriate to mother and infants as well as culturally sensitive, must aim at ensuring 

completeness and quality of follow up. 

 

Keywords: PMTCT, HIV exposed infants, Lost to follow up, Early Infant Diagnosis 
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Introduction 

Elimination of vertical transmission requires strong linkages between all the steps of the Prevention 

of Mother to Child transmission (PMTCT) pathway until follow-up of all HIV exposed infants (HEI) is 

completed and HIV infection is ruled out. HEI have been recognized as a vulnerable group which 

deserves full attention till follow up is concluded. In fact, a growing body of evidence highlighted 

increased HEI morbidity and mortality compared to HIV unexposed uninfected infant (1–5) and 

other possible long-term health needs, still not well defined, as potential consequence of exposure 

to HIV and antiretroviral drugs (ARV) during pregnancy and breastfeeding (6). 

Since the beginning of the HIV epidemic response, in resource limited countries, HIV programs 

moved from a vertical HEI care to an integrated approach into maternal and child health (MCH) 

services at primary level as a way to reach all patients in need (7). Guidelines have been developed 

and disseminated for HEI best care  (8–10).  

In Mozambique as well, to improve retention throughout antenatal care (ANC), delivery and post-

natal care (PNC), HEI and mother care is integrated at MCH clinic in a consultation where mom-baby 

pair is attended the same day. However, early linkage, early identification of positive infants and 

completeness of follow up are not happening as desired (11–13).  

In the focus countries, only 52% of HEI accessed early infant diagnosis (EID) before 6 weeks of age 

in 2018 (14) and pooled estimates showed that lost to follow-up (LTFU) after the first HIV test can 

reach up to 45.5% before definitive diagnosis (11). 

In Mozambique, HIV prevalence in the adult population (15-49 years) is 13.2% (15) and 

approximately 109.000 women were pregnant and living with HIV in 2018 (16). Despite ART 

coverage above 95% among pregnant women at ANC (16,17) and the decrease in pediatric HIV 

infection since the adoption in 2013 of lifelong antiretroviral treatment to all pregnant and 

breastfeeding women living with HIV (Option B+), important gaps remain along the prevention of 

PMTCT cascade.  Ongoing challenges which prevent all women living with HIV and their HEI to 

receive proper care have been reported and need to be addressed. Seroconversion of women during 

18 months post-partum period is 4.92 per 100 women-years (18); access to EID within 2 months of 

life is 66%  of expected infants (17) and vertical transmission up to 24 months of breastfeeding, is 

estimated at 18%, varying largely among provinces (16).  

Completeness of HEI follow up and factors associated to LTFU are a knowledge gap. Understanding 

correlates of HEI LTFU to design better health systems and community response is fundamental to 

prevent drop-outs of infants from care and to reach those who never accessed care (19). In fact, 
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many studies have described lost to follow-up in pregnant women (20), while fewer analyzed 

completeness of HEI follow up after the first negative virologic test result till the end of the period 

at risk of vertical transmission (11).  

In Mozambique there are no data on long term HEI follow up. This study aims to analyze 

completeness of follow-up of HEI enrolled in routine care and factors associated to LTFU in a setting 

where estimated vertical transmission rate is 18% (16). Findings will inform the HIV program and 

contribute to design differentiated model of care tailored to mothers and their infant’s needs. 

 

Methods 

This is a retrospective cohort study of HIV exposed infants enrolled at Child at Risk Consultation 

(CCR) at MCH clinic of four primary health centers (PHC) in Maputo province in the districts of Boane, 

Matola and Marracuene, which have been deliberately deidentified. The enrollment period was 

from 1st of June 2017 to 30th of June 2018 and follow up till June 2019. Health facilities were 

purposely chosen among PHC with high volume of patients at MCH and CCR clinic (average of 30 

patients/1 or 2 MCH nurse/day) and equipped with point-of-care (POC) technology for HIV nucleic 

acid testing for EID, which provides same day test result. 

The health care package offered to HIV exposed infants at CCR included: HIV virologic test at the 

first encounter and then at specific time points during follow-up according to the national EID 

algorithm at 9 months and 2 months after weaning or at any time in case of symptoms suggestive 

of HIV; cotrimoxazole prophylaxis from the 4th week of age, continuation of NVP prophylaxis till 6 

weeks of age, assessment of anthropometric parameters such as weight, height, head 

circumference, clinical evaluation and symptoms management using the Integrated Management 

of Childhood Illnesses (IMCI) package of care, monitoring of immunization schedule, vitamins 

supplementation and deworming (21). HEI follow up starts at 4 weeks of age and end when HIV 

definitive diagnosis is established. According to the definitive confirmatory HIV test result, infant is 

linked to ART care at any age in case of positive virologic test or in case of positive HIV rapid test 

after 18 months of age; infants with HIV negative diagnosis are referred to the Healthy Child Clinic 

(CCS). In case the first virologic test is negative, infant continues monthly follow up at CCR till 18 

months or 2 months after weaning when a rapid test is done.  
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Data collection and analysis 

Data were collected by retrospective review of patients’ files, prospectively filled by the nurse at 

each monthly visit during follow-up. Collected variables were: health facility, place of delivery, type 

of delivery, mother on antiretroviral treatment at entry, date at entry, gender, birth date, nevirapine 

prophylaxis at entry, feeding practice at entry, cotrimoxazole at all visits, nutritional classification at 

entry, HIV tests performed, type of test (virologic and rapid test), clinical events during follow up 

and treatment received, referral to another service, transfer to another health facility. 

Primary outcomes of our analysis were: the proportion of HEI with follow up completed and the 

proportion of HEI with definitive diagnosis. Infant with completed follow up is an infant who has 

being transferred to ART clinic, or to Child Health Clinic, or died or has been transferred to another 

health facility. Infant LTFU is an infant without a definitive positive or negative diagnosis reported 

in the file. Definitive diagnosis is defined as HIV positive or HIV negative. HIV positive diagnosis is 

defined as two positive virologic test results at any age, or a positive HIV rapid test after 18 months 

of age. HIV negative diagnosis is defined as a negative HIV rapid test performed after 2 months of 

weaning at age > 9 months.  Indeterminate HIV diagnosis is defined as an indeterminate HIV rapid 

test result (22). 

Secondary outcomes were the number of clinical events during follow up recorded by the nurse as 

fever, cough, diarrhea, skin problems and others, according to the IMCI and classified in our 

database as Respiratory infection, Gastrointestinal disease, Fever of Unknown Origin, Skin problems 

and Malnutrition. 

Descriptive analyses were used to summarize the baseline characteristics of the HEI at enrolment 

and during follow up period and mothers’ characteristics at enrollment. Kaplan Meier analysis was 

used to calculate the cumulative probability of LTFU during the studied period.  Cox Regression 

analysis was used to calculate the Hazard Ratio (HR) and Adjusted HR with 95% CI of LTFU of enrolled 

infants and of clinical events using the following explanatory variables. Explanatory variables: health 

facility, place of delivery, type of delivery, mother on antiretroviral treatment at entry, gender, age 

at entry, nevirapine prophylaxis at entry, feeding practice at entry, cotrimoxazole prophylaxis 

adherence, malnutrition at entry, clinical events during follow up.  

 

Ethical considerations 

Data for this study are deidentified and collected from primary data collected in patients’ record, as 

part of the routine national health information system. The system was created by the MOH and 
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granted access for patients follow up and monitoring and evaluation purpose, as it is the current 

study. The current study is also part of an amendment to a study approved by the National Bioethics 

Committee and MOH (reference IRB00002657 83/CNBS/2017). 

 

Results 

Characteristics of infants at first CCR visit are described in Table 1. A total of 1413 infants were 

enrolled at the selected HF, 687 (49%) were male, median age at enrolment was 32 days (IQR 31-

41). At entry median weight was 4250gr (IQR 3800-4800), 98.5% had a weight for height z score ≥-

1SD, 1199 (85%) were exclusively breastfeeding. A total of 1348 (95%) mothers delivered at HF, 10% 

had cesarean section, median birth weight was 3050gr (IQR 2800-3400). A total of 1159 (82%) 

infants were on NVP prophylaxis at entry, 1398 (99%) mothers were on ART at the time of first visit 

at CCR and 98% of infants received cotrimoxazole prophylaxis during follow up. 

A total of 57 infants were diagnosed HIV positive: 53 (3.8%) at entry, 4 during follow up, after the 

initial negative virologic test done at 1 month of age. Twenty-five (44%) of HIV positive infants had 

HIV diagnosis with age less than 2 months; 32 (56%) were diagnosed HIV positive at age ≥ 2 months. 

A total of 274 (20%) infants had an indeterminate rapid test result at 9 months which was not 

followed by a virologic PCR test on the same day, 218 of them received a rapid test three months 

later, 3 of them had an HIV positive diagnosis and 56 did not repeat any other HIV test. 

The median follow-up time was 12 months (IQR 8.2-14.2), median age at last visit was 13 months 

(IQR 11-16). A total of 1129 (80%) infants completed follow up and had a definitive diagnosis, 8 died 

(0.6%), 51 (3.6%) were transferred to another health facility or province before definitive diagnosis, 

225 (16%) were LTFU (Fig 1).  
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Among infants who were transferred 71% were transferred within the first three months after 

enrolment and 96% within the first 6 months. Among infants LTFU, 46% left within the first three 

months after enrolment, 65% within the first 6 months. The cumulative probability of LTFU at 3, 6 

and 9 months was 8%, 11%, 13.5% respectively (Fig. 2).  

In the bivariate analysis factors associated with LTFU were (Table 2): age at entry > 2 months (HR 

1.77 CI 95% 1.27-2.45), non-exclusive breastfeeding (HR 1.75 CI 95% 1.26-2.45), incomplete 

cotrimoxazole prophylaxis (HR 3.51 CI 95% 1.65-7.46) and clinical event during follow-up (HR 0.53 

CI 95% 0.36-0.79). In the multivariate analysis (Table 2), the same factors persisted associated with 

lost to follow up: age at entry > 2 months (AHR 1.62 CI 95% 1.11-2.36), non-exclusive breastfeeding 

(AHR 1.48 CI 95% 1.03-2.14), incomplete cotrimoxazole prophylaxis (AHR 3.31 CI 95% 1.51-7.22) and 

clinical event during follow up (AHR 0.50 CI 95% 0.33-0.77). 

A total of 282 clinical events were described during follow up: 32% respiratory tract infections, 30% 

gastrointestinal disease, 7% fever of unknown origin, 3% skin problems. The incidence rate was of 

29events/person/year. A total of 7 infants were referred to a clinician or admitted during follow up. 

Fig.1 HEI follow up cascade 

 



78 

 

In the bivariate analysis, factors associated with clinical events were (Table 3): health facility 3 (HR 

0.26 CI 95% 0.19-0.35), health facility 4 (HR 0.34 CI 95% 0.23-0.51), age at entry >2m (HR 1.88 CI 

95% 1.33-2.64), malnutrition at entry (HR 7.68 CI 95% 4.60-12.82), mother not on ART (HR 6.66 CI 

95% 2.95-15.02), non-exclusive breastfeeding (HR 1.67 CI 95% 1.17-2.38), no NVP prophylaxis (HR 

1.71 CI 95% 1.26-2.30), incomplete cotrimoxazole prophylaxis (HR 6.00 CI 95% 2.82-12.77).  

In the multivariate analysis (Tab.3), factors associated to clinical events were: Health facility 3 (AHR 

0.22 CI 95% 0.16-0.30),  Health facility 4 (AHR 0.35 CI 95% 0.23-0.52),  malnutrition at entry (AHR 

10.06 CI 95% 5.92-17.09), no exclusive breastfeeding (HR 1.98 CI 95% 1.34-2.93), no NVP prophylaxis 

(AHR 1.67 CI 95% 1.18-2.36), incomplete cotrimoxazole prophylaxis (AHR 2.62 CI 95% 1.10-6.22).  

The cumulative probability of clinical event at 3, 6, 9 and 12 months was 1.6%, 2.5%, 6% and 19% 

respectively (Fig. 3).  

 

Discussion 

Our analysis showed that a high proportion of infants did not complete follow up (16%) and did not 

have a definitive HIV diagnosis. This is a new evidence for the HIV program in Mozambique and 

highlights an important gap in the continuum of PMTCT cascade. In our cohort, almost half of LTFU 

infants left within the first 3 months after enrolment, at a median age of 4 months. Another study 

in Kenya reported 43% of drop-out within two months of enrollment (23). This very young age has 

the highest risk of morbidity and mortality (24) and infants continue to be at risk of HIV transmission 

during breastfeeding, especially if the mother stopped treatment (25,26). Knowing the time mother-

infant pair is more likely to drop out of care is important to tailor effective interventions and direct 

resources to cover that specific timeframe. Our findings call for intensified counselling and retention 

activities in the first quarter after delivery.  

Efforts devoted to strengthen HEI linkage to post-natal care for EID in the first 2 months after 

delivery, showed excellent results for neighboring countries such as South Africa and Eswatini who 

linked 80% and 78% infants respectively while many other countries are still below 50% (27). In 

Mozambique, in the past eight years, EID access improved from 36% in 2010 to 66% in 2018 (16). A 

meta-analysis of 11 Sub-Saharan African countries including Mozambique reported a pooled 

estimate of 34% LTFU HEI within 3 months from delivery (11). Nevertheless, studies describing the 

completeness of follow up, after the first negative HIV test, throughout breastfeeding up to 12-18 

months, are limited: the same review reported 45.5% LTFU overall after HIV testing (11). Two of the 

very first studies in South Africa reported 50% to 85% LTFU at 12 months (28,29), data from Uganda 
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described 12m LTFU of 50% (30), in Kenya 18m LTFU was 66% and 20% in two different studies 

(23,31), in Nigeria it was 21% (32).  All the above studies reported outcomes of programs in the pre-

Option B+ era and in most contexts where HIV care to mom-baby pair was not provided at the MCH 

clinic, knowing that these two factors are likely to negatively affect retention. 

Integration of PMTCT interventions and HIV care of infected breastfeeding women into MCH care is 

recommended by WHO (9) as an approach to improve mom-baby pair retention along the PMTCT 

pathway, but evidence produced so far is not strong. A review of studies on different interventions 

to reduce post-partum LTFU showed weak evidence of effectiveness of integrated ANC and ART care 

for retention of pregnant women enrolled in PMTC programs (33–36). This suggests that health 

services integration alone, although proved critical in Mozambique to increase testing and 

treatment coverage among pregnant and breastfeeding women (16), is not enough to fill the post-

partum linkage gap till completeness of infant’s care. Other factors affecting retention into care, 

described more than ten years ago but still valid, are related to the psycho-social and economic 

context and continue to affect PMTCT continuum of care (37–39). Therefore, synergism of health 

and community-based interventions is key to complement successes obtained with re-organization 

of health system services and differentiated care. Recent published studies on diverse intervention 

addressing PMTCT retention into care, showed improved infants’ retention (up to 9-12m) using text 

messaging to mother along the post-natal period (40,41), improved women long-term retention and 

stigma reduction with male involvement in PMTCT care and counselling group sessions (42–44). 

Mentor mothers is another successful intervention resulted in higher retention rate at 12m after 

delivery compared to ‘standard peer’ support (45,46), as well facility and community-based peer 

support resulted in increased retention rate at 24 months compared to no peer interventions (47). 

Only one study on the efficacy of mother support groups, showed no difference in HEI retention at 

12m (48). 

We included in the group of LTFU infants, those with final indeterminate HIV diagnosis. In fact, 5% 

of HEI remained without a definitive diagnosis while a large proportion did not receive proper 

virologic test at 9 months. This finding highlights some challenges among MCH nurses in applying 

the EID algorithm correctly at all steps of the diagnosis cascade. Supportive mentorship of nurses 

and simplification of diagnosis guidelines may be needed to minimize delays in finding HIV infected 

infants and complete definitive diagnosis as suggested by WHO (22). 

In our cohort factors significantly associated with higher risk of LTFU were age older than 2 months 

at entry, non-exclusive breastfeeding, poor cotrimoxazole adherence during follow up. Late age at 
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enrolment suggests that mothers may not had access to ANC and missed counselling sessions about 

prompt PNC for HEI. However, our data showed that almost all mothers were on ART at the time of 

enrolment suggesting they had previous contact with health staff but eventually were unable to link 

early. Other unknown underlying socio-economic factors may have affected ‘full’ retention but our 

study did not capture socio-economic determinants as analyzed data were those routinely collected 

in infant’s file. These factors are indeed important to understand if early linkage and completeness 

of follow-up are affected by the same determinants affecting ANC phase, as plausible (38,49). 

Exclusive breastfeeding during the first 6 months of life is the norm in Mozambique and women are 

counselled from the first ANC. Finding that mothers who are not exclusively breastfeeding are those 

who are at higher risk of LTFU may indicate that they did not access ANC and/or not received proper 

feeding counselling. Another study showed that early weaning is associated with high risk of LTFU 

(30). Evidence is clear about the protective effect of exclusive breastfeeding on mortality (50) and 

those who left the program may have presented a severe clinical event and have not be able to seek 

care on time.  

Poor adherence to cotrimoxazole prophylaxis suggests poor adherence to care in general (51). 

Special attention by MCH nurses, counselors and mentor mothers to identify those factors and 

intensify support to mothers at risk of LTFU should be considered from the first visit. 

Similar to another study in Uganda (30), presenting a clinical event during follow up was protective 

for LTFU. It reflects the habit mothers have to seek care when there is a health problem. Those 

mothers may have received a more intense counselling which contributed to maintain them into 

care till the end of infant’s follow up period. Differently from our cohort where moderate 

malnutrition at entry was not related to LTFU, another author described severe malnutrition a risk 

factor for LTFU (31). Similarly, a more intense counselling and nurse’s ability to identify risk factors 

for LTFU may have played a role in keeping mothers of malnourished infants in care. It is important 

to remind that several predictors of LTFU among HEI correlates also with HIV vertical transmission 

(52), highlighting once again how crucial is keeping HEI in care especially those presenting risk 

factors. 

We found that 4% of enrolled infants were transferred to another health facility before definitive 

diagnosis, the majority within the first three visits. Although our data are limited in describing 

detailed reasons for transfer, this is a frequent situation in Mozambique. It is in fact part of the 

culture for pregnant women to spend the last month of pregnancy and first months after delivery 

at the mother’s or relatives house (53). In these cases, while the first baby consultation is done at 
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the health facility close to the mother’s house, follow up will not be completed there. Travelling 

with limited stock of ARVs for the period spent far from the health facility of origin, possible lack of 

disclosure to mother or other household members of the ‘host’ house, may jeopardize optimal 

retention not only for infants but also among mothers, including adherence to ART.  

In Mozambique, as well as other African countries, this is the momentum for HIV programs to design 

and implement differentiated service delivery (DSD) appropriate to their context (54). Our study 

reports data which programs must consider when designing differentiated models of care and 

acknowledge the cultural element of women travelling close to delivery date. In this perspective, it 

is important to think about a DSD for pregnant and breastfeeding women and their exposed infants 

and help them stay adherent to ART. Data of transferred patients also add an important information 

to account for when analyzing coverage results of HEI definitive diagnosis and retention for pregnant 

and breastfeeding women into PMTCT programs.  

Among infants who completed follow up, vertical transmission rate up to the end of breastfeeding 

was 4%, which is similar with data reported for HF using POC technology in Maputo province, 5% 

(16) and with another study done in Manhiça district, in the same province, which found an HIV 

prevalence among HIV Exposed children < 4 years of 5%  (55). The vertical transmission rate we 

found is lower than the one of 18% estimated by Spectrum, which assumed breastfeeding till 24 

months of age (16). In our sample the median follow-up time was 12 months and by that time, 

majority of infants had stopped breastfeeding. However, considering the non-negligible proportion 

of infants who did not complete follow up, this VT rate cannot be considered definitive.  

Despite the low transmission rate, it is worrisome that less than half of infected infants were 

diagnosed before 2 months of age, the recommended age to start ART and prevent the highest 

morbidity and mortality in this group (24). We are missing early identification of infected infants, 

mainly because of late PNC enrolment and poor active case findings at services with high HIV 

prevalence such as pediatric ward and nutrition clinic (56). In Zambezia, central Mozambique, 

enhanced referral from maternity to PNC showed to increase linkage to EID by three times (57). The 

new recommendation of extensive prophylaxis for all HEI till 12 weeks of age the HIV program 

recently introduced (58), will not benefit HEI who are presenting at CCR after 2 months of age. So, 

effort to minimize LTFU from delivery to PNC must be redoubled. 

In Zambia and Malawi, provider-initiated counselling and testing (PICT) at under-5 clinic and 

pediatric ward proved to increase identification of HIV positive infants whose mothers did not link 

to post-partum care, (59–61). In Mozambique despite the PICT approach having been launched 
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many years ago (62), uptake by health staff is poor: in a study of 11 pediatric wards, only 46% of 

children eligible for testing and a median age of 23 months, received an HIV test (63).  

Clinical events were frequent, 19% of our infants presented at least one clinical event: majority were 

respiratory and gastrointestinal symptoms, minority presented mild malnutrition, very few infants 

were referred to a clinician. Malnutrition at entry, non-exclusive breastfeeding, and poor 

cotrimoxazole adherence were factors significantly associated to a higher risk of clinical event. As 

already reported in the literature cotrimoxazole and breastfeeding are factors protecting infants 

from increased morbidity (5,10,50).  

Studies in the pre-ART era described increased mortality and morbidity in the first two years of life 

of HEI compared to HIV unexposed uninfected Infants (HUI) (5,64–67) while in the post-ART era 

results were inconsistent, some showing no difference while others, including one from 

Mozambique, showing increased risk (68). Causes of reported morbidity were lower respiratory 

tract infection, skin infection and oral thrush, diarrheal diseases (1,69,70), impaired growth, and 

other common causes of childhood morbidity (1). In South Africa, Slogrove et al, found that in the 

first 6 months of life hospitalization and infectious causes of hospitalization were similar among HEI 

and UH, but that severe infections were more frequent among HEI (71). In our cohort we lost the 

majority of infants within 3 months after enrolment, at approximately at 4 months of age, when 

increased morbidity among HEI was reported compared to HUI (1).  

In our cohort we did not have maternal information such as viral load or CD4 count which correlate 

with increased infant morbidity and mortality (64,72,73), they are not routinely included in the child 

file, and this is a limitation of the study. Another limitation, due to the type of study, was the 

impossibility to collect data on mother’s socio-economic factors.  

Data are from health facilities of Maputo province; hence results cannot be generalized to the entire 

country. Provinces in Mozambique have different contexts and are at different stages of HIV 

program implementation, however results call for a need to study completeness of PMTCT cascade 

till definitive HEI diagnosis also in other provinces, where transmission rate is higher, to possibly 

identify specific characteristics and develop responses tailored to each context. However, we 

believe that findings, presumably shared among the HEI population and their mothers, may be 

applied to other provinces as well. A strength of this study is that it is conducted in the ‘real world’ 

setting of primary care facilities in a very busy MCH clinic and results are more likely to reflect real 

outcomes of service delivered to HEI. 
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Conclusions 

The study found high rate of HEI LTFU before HIV definitive diagnosis and late identification of HIV 

infected infants. These two major gaps jeopardize the achievement of elimination of pediatric HIV 

and the success of the pediatric HIV program. There is still much to do to address clinical and 

structural factors affecting long-term adherence of mothers and their infants and promote early 

access to post-natal care to earlier diagnose HIV infected infants. Intensification of successful 

interventions already in place such as mentor mothers in the community and the PICT approach at 

all pediatric entry points at HF, must be ensured. Innovative and differentiated interventions 

appropriate to mother and infants as well as culturally sensitive, must aim at ensuring completeness 

and quality of follow up. 

A standardized and easy tool at site level, to track mom-baby pair along the continuum of care, can 

assist in finding infants who drop out of the path, in identifying the infected ones and monitor the 

transition of the mother from MCH to HIV clinic at the end of the cascade. The monitoring tool, 

would also be an opportunity for establishing a national monitoring of HIV exposed uninfected 

infants, followed at under-5 clinic, to study long-term outcomes and understand if specific 

interventions are necessary in this population.  
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Tables and Figures 

Table 1. Characteristics of HIV Exposed infants and their mothers enrolled at High Risk Consultation (CCR)  

  N Percent 95% Confidence 
Interval 

Health Facility HF 1 217 15.4 13.5 17.2 

HF 2 594 42.0 39.5 44.6 

HF 3 290 20.5 18.4 22.6 

HF 4 312 22.1 19.9 24.2 

Total 1413 100.0     

Gender Female 721 51.2 48.4 53.6 

Male 687 48.8 46.0 51.2 

Missing 5       

Total 1413 100.0     

Institutional Delivery  No 48 3.4 2.5 4.3 

Yes 1348 96.6 94.3 96.5 

Missing 17       

Total 1413 100.0     

C-Section No 1253 89.8 87.0 90.3 

Yes 143 10.2 8.5 11.7 

Missing 17       

Total 1413 100.0     

Mother on ART No 15 1.1 0.5 1.6 

Yes 1398 98.9 98.4 99.5 

Total 1413 100.0     

On NVP at entry No 254 18.0 16.0 20.0 

Yes 1159 82.0 80.0 84.0 

Total 1413 100.0     

CTX adherence No 20 1.4 0.8 2.0 

Yes 1387 98.6 97.5 98.9 

Missing 6       

Total 1413 100.0     

Feeding practice at entry Formula 62 4.4 3.3 5.5 

EBF 1199 85.0 83.0 86.7 

Mix 97 6.9 5.5 8.2 

Compl Feed 53 3.8 2.8 4.7 

Missing 2       

Total 1413 100.0     

Nutritional status at entry 
(WHZ-score) 

≥-1 SD 1392 98.8 97.9 99.1 

≥-2 <-1 SD 6 .4 0.1 0.8 

≥-3 <-2 SD 9 .6 0.2 1.1 

<-3 SD 2 .1 0.0 0.3 

Missing 4       

Total 1413 100.0     

First clinical event during 
follow up 

No 1146 81.2 79.1 83.1 

Yes 266 18.8 16.8 20.9 
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Missing 1       

Total 1413 100.0     

Type Clinical Event Respiratory 85 32.0 4.8 7.3 

GI 79 29.7 4.4 6.8 

Fever 20 7.5 0.8 2.0 

Skin Problem 9 3.4 0.2 1.1 

Tb exposure 13 4.9 0.4 1.4 

Malnutrition 60 22.6 3.2 5.3 

Total 266 100.0 16.8 20.9 

No clinical 
event 

1147       

Total 1413 100.0     

Virologic test result at 
entry 

Neg 1337 96.2 93.4 95.8 

Pos 53 3.8 2.8 4.7 

Not applicable 22   0.9 2.2 

Missing 1       

Total 1413 100.0     

Any Positive Virologic test No 1356 96.0 94.9 97.0 

Yes 57 4.0 3.0 5.1 

Total 1413 100.0     

Indeterminate HIV test 
with no virologic test 
done 

No 1139 80.6 78.5 82.7 

Yes 274 19.4 17.3 21.5 

Total 1413 100.0     

Outcome of follow up LTFU 143 10.1 8.5 11.7 

Death 8 .6 0.2 1.0 

Transferred 51 3.6 2.6 4.6 

CCS 1071 75.8 73.6 78.0 

TARV 58 4.1 3.1 5.1 

No Definitive 
Diagnosis 

82 5.8 4.6 7.0 

Total 1413 100.0     
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Table 2. Factors related to Lost to Follow up - Bivariate and multivariate analysis  

  Bivariate Multivariate 

  Wald 

Test 

p 

value 

HR 95% CI  Wald 

Test 

p 

value 

AHR 95% CI  

Lower Upper Lower Upper 

HF 1 5.34 .149 
   

5.74 .125 
   

HF 2 1.97 .161 1.36 .88 2.10 1.24 .265 1.30 .82 2.05 

HF 3 1.48 .223 1.25 .87 1.79 0.40 .529 1.13 .77 1.65 

HF 4 0.35 .557 0.87 .56 1.37 1.28 .258 0.76 .47 1.22 

No Institutional 

delivery* 

0.31 .577 1.21 .62 2.36 - - - - - 

C section* 0.07 .790 1.06 .69 1.63 - - - - - 

Male* 0.01 .905 0.98 .76 1.28 - - - - - 

Birth Weight* 0.03 .861 0.98 .73 1.29 - - - - - 

Mother Not on ART* 0.36 .549 1.53 .38 6.17 - - - - - 

no NVP 1.48 .224 1.23 .88 1.73 .41 .524 0.88 .59 1.31 

Age > 2 mo at entry 11.43 .001 1.77 1.27 2.45 6.17 .013 1.62 1.11 2.36 

no EBF 10.87 .001 1.75 1.26 2.45 4.38 .036 1.48 1.03 2.14 

CTX incomplete 10.61 .001 3.51 1.65 7.46 8.99 .003 3.31 1.51 7.22 

WHZ-score  <-1SD at 

entry* 

0.00 .947 1.05 .26 4.22 - - - - - 

Clinical Event yes 9.49 .002 0.53 .36 0.79 10.27 .001 .50 .33 .77 

*Variable not analyzed in the Multivariate analysis because its association was not significative in the bivariate. 
 

Table 3 Factors associated with clinical event. Bivariate and Multivariate analysis 

  Bivariate Multivariate 

 
Wald p 

value 

HR 95% CI Wald p 

value 

AHR 95% CI 

Lowe

r 

Upper Lower Upper 

HF 1 102.36 .000 
   

114.16 .000 
   

HF 2 0.01 .915 1.02 .73 1.42 0.02 .883 1.03 .72 1.46 

HF 3 78.14 .000 0.26 .19 0.35 91.02 .000 0.22 .16 0.30 

HF 4 27.27 .000 0.34 .23 0.51 25.57 .000 0.35 .23 0.52 

No Institutional 

Delivery* 

0.31 .578 1.18 .66 2.11 - - - - - 

C-section* 0.00 .955 0.99 .64 1.52 - - - - - 

Male* 1.51 .219 0.86 .67 1.09 - - - - - 

Birth Weight* 0.01 .913 1.01 .78 1.32 - - - - - 

Mother Not on 

ART 

20.85 .000 6.66 2.95 15.02 2.67 .102 2.21 0.85 5.73 

No NVP  12.21 .000 1.71 1.26 2.30 8.27 .004 1.67 1.18 2.36 

Age >2mo at entry  12.95 .000 1.88 1.33 2.64 0.07 .786 1.06 0.70 1.60 

No EBF 8.07 .004 1.67 1.17 2.38 11.85 .001 1.98 1.34 2.93 

CTX incomplete 21.57 .000 6.00 2.82 12.77 4.77 .029 2.62 1.10 6.22 

WHZ-score  <-

1SD at entry* 

60.61 .000 7.68 4.60 12.82 72.98 .000 10.06 5.92 17.09 

*Variable not analyzed in the Multivariate analysis because its association was not significative in the bivariate. 
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Fig.2 Cumulative probability of lost to follow-up of HEI  

 

Fig.3 Cumulative probability of clinical event during follow-up  
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Abstract  

 

Background: Starting early antiretroviral treatment is crucial to reduce infants’ morbidity and 

mortality. Viral suppression must be reached and maintained to achieve long term benefit and allow 

infants to grow into adolescence. The study aims to describe the viral response of a cohort of infants 

who started ART in the first month of life in southern Mozambique. 

Methods: Descriptive cohort study of HIV perinatally infected infants who started antiretroviral 

treatment in the first month of life and were followed for two years. Viral suppression (VS), 

sustained VS and rebound were described using Kaplan–Meier estimator. Descriptive analyses were 

used to summarize infants’ and mothers’ characteristics according to virologic response.   Trends of 

anthropometric measures z-scores based on WHO reference population were calculated. 

Results: Eighteen infants (60%) out of 30 reached VS <1000c/ml, 9 (50%) had a rebound; fourteen 

(47%) sustained viral suppression during follow up. Cumulative probability of viral suppression 

among all infants was 56% at 12 months on ART and 73% at 18 months. Among infants adherent to 

ART, the median time to suppress the virus was 3 months; 89% reached undetectable viral load at 

12 months. Anthropometric measurements during follow up, especially WAZ score, showed better 

performance among infants who presented viral load suppression compared to those with no viral 

load suppression. 

Conclusion: Low rate of viral suppression and high rate of viral rebound are frequent among infants 

and need urgent response by the HIV program. Clinical benefits gained with early diagnosis and early 

treatment initiation must be maintained throughout child ART care by enabling caregivers to build 

a strong adherence behavior. Adapt the psychosocial approach model currently in place, offer a 

targeted care in a tailored environment at MCH clinic, till viral suppression is achieved, are 

approaches to consider. At the same time, build skills and abilities of nurses and clinicians to early 

recognize clinical signs of poor adherence by using easy tools already in place such as growth 

monitoring and combining it with viral test result, is of paramount importance and need to be 

accurately examined.  

 

Keywords: viral load suppression, rebound, paediatric HIV, growth, early antiretroviral therapy 
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Introduction 

Remarkable results were achieved in reducing new infection among infants after the Global plan for 

elimination of pediatric HIV and the start the Start Free Stay Free AIDS Free framework (1,2). 

However, still 160.000 new pediatric infections and 100.000 deaths occurred in 2018 (3). Majority 

of infected children are in Sub Saharan Africa and acquire HIV through vertical transmission (3) and 

for them the final goal is to reach viral suppression (4). With the increased expansion of early infant 

diagnosis technologies, identification and treatment initiation of infants within the first two months 

of life is possible and has increased over time in priority countries (5–9). Starting antiretroviral 

treatment (ART) as early as possible is crucial to reduce infants’ morbidity and mortality (10–13) and 

guidelines have been adopted worldwide since dissemination of CHER trial’s results (14). Starting 

treatment in the first 3 months of life has shown also to have a better immunologic and virologic 

response (15,16). 

However, viral suppression must be sustained to achieve long term benefits and allow infants to 

grow into adolescence as well as to prevent HIV-related complication (12,15). Maintaining 

undetectable viremia, will also prevent ART resistance development (17–19), which may be a big 

constraint in Africa where available drugs for younger patients are limited and first line regime must 

be preserved as much as possible (20,21). 

Sub-optimal long term viral response among children in low and middle-income countries compared 

to children in high-income countries has been described in a meta-analysis (22).  

Viral response has been described in older cohorts (18,19,23–27). Infants starting ART with age <2 

months showed a great variability in reaching viral suppression from 19% to 81% (28), and generally 

have worse response compared to older children (23). Infants have also increased risk of VL rebound 

after reaching suppression (23).  

Adherence correlates with viral suppression in children and infants (29–31) and suboptimal 

adherence was shown to be a major contributor to poor ART response in the pediatric population 

(32). Adherence is also related to retention into care, evidence shows that keeping children into HIV 

care program is another constraint, being younger age one of the risk factors for attrition (33).  

Little is known about challenges to achieve sustained viral control and risk of rebound in infants 

starting ART in the first month of life. In children, especially in infants, adherence to ART and 

consequently good virologic response are related to caregivers adherence behavior (32). 

Mozambique has a high HIV burden (34), 140.000 children were living with HIV, approximately 60% 

were on ART,  HIV vertical transmission was 10% and  66% of HIV exposed infants had access to 
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diagnosis within 2 months of life in 2018 (35). Nucleic Acid Testing simplified point of care 

technologies for HIV diagnosis, provide same day test result and reduced delay in treatment 

initiation (5,6). Therefore, benefits gained with early diagnosis and early ART must be maintained 

throughout ART care by ensuring adherence to attain sustained viral suppression.  

However, retention into ART care remains a challenge: 12 months retention rate in the 0-14 years 

old was 70% (35) and viral suppression was 46% (36). Moreover, programmatic unpublished data 

suggest that differences do occur in retention and virologic response among pediatric age group 

and this is certainly an area where reliable evidence is needed to tailor interventions.  The Ministry 

of Health (MOH) in Mozambique recommends viral load as the preferred test to monitor ART 

response in all patients (37,38). However, there are no data in Mozambique describing viral 

response in infants who started ART in the first months of life, nor data on sustained viral 

suppression in this age group.  

This study aims to describe the viral response among a cohort of infants who started ART at one 

month of age. Findings will contribute to build knowledge and critical evidence to inform guidelines 

review on improved follow up ART care for infants.   

 

Methods 

This is a descriptive cohort study of HIV perinatally infected infants diagnosed and recruited within 

the second month of life in two Health Centers of Matola district (Machava 2, Matola 1), in Maputo 

province, southern Mozambique. The cohort is part of a primary study called ‘Immunity and HIV 

persistence in perinatal HIV infection’, funded by the National Institute of Health NIH (AI127347), and 

developed in collaboration with Instituto Nacional de Saúde (INS), Mozambique, and Fundação Ariel 

Glaser contra o SIDA Pediatrico, Miami University and Ospedale Bambino Gesú, Rome, Italy. The 

primary objective of the longitudinal study is to assess latent and active reservoirs in peripheral 

blood in the context of a developing immune system, early ART initiation and response to childhood 

vaccinations in HIV perinatally infected infants starting ART at age ≤2 months and to compare their 

vaccine responses with those of exposed uninfected infants. 

The study started in 2017 and infants follow up was 2 years. Clinical follow up, according to MOH 

guidelines, consisted of monthly clinical and psychosocial support visits provided by a 

multidisciplinary team composed of a Pediatrician, a nurse and a psychologist. Adherence to 

treatment was self-reported by the caregiver. Samples were collected before starting ART and then 

at the following intervals: 1, 2, 4, 5, 8, 9,11, 17, 17 and 1 week, 18 and 23 months after ART initiation. 
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Whole blood was drawn in EDTA tubes and sent to the Molecular Virology and Immunology 

laboratory of the INS. HIV -1 Plasma viral load (VL) was quantified using COBAS® AmpliPrep/COBAS® 

TaqMan® HIV-1 Test, version 2.0 (Roche Diagnostics, Germany) with a limit detection of 20 

copies/ml. Reminiscent blood was prepared and stored for PBMC and immunological tests. In case 

of plasma HIV RNA viral load > 1000c/ml, intensive psychosocial support sessions were offered and 

the test repeated as per MOH guidelines. 

 

Statistical Analysis 

For the purpose of this study were included infants with at least 4 viral load (VL) measurements. The 

primary outcome was viral load suppression (VLS) defined as HIV RNA plasma < 1000copies/ml after 

ART initiation, which is the WHO and national HIV program definition of viral suppression (38). 

Secondary outcomes were: 1) sustained VLS defined as two or more consecutive measurements of 

plasma HIV RNA <1000 copies/ml and 2) viral rebound defined as a measure of viral load >1000 

copies/ml after reaching VLS. According to viral response, infants were grouped in infants with VLS, 

infants with no VLS, infants with sustained VLS and infants without sustained VLS. The prevalence 

of primary and secondary outcomes was calculated. Descriptive analyses were used to summarize 

the baseline characteristics of infected infants (N=30) according to the virologic response. The non-

parametric Wilcoxon and Mann-Whitney tests were used when appropriate to assess the 

differences among the different groups of infants: those with VLS, with no VLS, with sustained VLS 

and with no sustained VLS. Kaplan–Meier estimator was used to calculate the cumulative probability 

of viral load suppression among all infants who started ART, among those who were adherent to 

treatment and according to the pre-ART viral load; cumulative probability of time to rebound was 

also calculated; log-rank test was used to compare results among the two groups (39). We used 

ANTRHO package to calculate anthropometric measures z-scores based on WHO reference 

population (40). Time course of weight for age z-score, weight for height z-score and head 

circumference z-score, during follow up has been represented according to viral response to 

treatment. 

 

Ethical considerations 

The study was approved by the National Bioethics Committee (IRB00002657, reference 

102/CNBS/2016), the Ministry of Health, the University of Miami and Ospedale Bambino Gesú 
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Institutional Review Board. Caregivers consented the participation in the study and signed an 

informed consent. 

 

Results 

The cohort included 38 HIV perinatally infected infants: thirty infants (19 female) had a pre-ART VL 

and at least 3 VL measurements after ART initiation, in the first six months after ART initiation. Eight 

children were excluded: 3 had one visit and then left the study, 3 had 3 VL measurement and 2 did 

not have the pre-ART viral load.  

The median follow-up time was 17.5 months (4.6-25). Infants’ characteristics at baseline are 

described in Table 1. Median age at diagnosis and ART initiation was 34 days (IQR 18),  median 

weight was 3.8 Kg (IQR 1.1], weight for height Z-score was >=-1SD in 83% of them, 22 (73%) were 

exclusively breastfeeding, 27 (90%) were asymptomatic (WHO stage I); the median CD4 % was 30% 

(IQR 12.6), CD4 absolute count was 1,993 (IQR 946); median pre-ART VL was 1.988.708 copies/ml 

(IQR 4.661.355) with mean Log10  6.06 (SD 0.82); 13 (43%) infants had a VL <1.000.000 copies/ml 

while 7 (23%) had a VL >6.000.000 copies/ml. A total of 24 (80%) infants received NVP prophylaxis. 

Eighteen infants out of 30 (60%) reached VLS of plasma HIV RNA <1000 copies/ml after a median 

time of 2.93 months (min 0.92, max 16.41) on ART, 16 (53%) of them reached HIV RNA <500 

copies/ml; nine infants out of 18 (50%) had a rebound and 5 re-suppressed; 14 (46.6%) of those who 

reached VLS, maintained viral suppression according to study definition. 

Among all infants of the cohort, the cumulative probability of VLS was 43% at 6 months of ART, 56% 

at 12 months and 73% at 18 months (Fig. 1). Among children who were adherent to ART and reached 

VLS, the probability of VLS was 72% at 6 months and 89% at 12 months of ART (Fig. 2). We also 

compared the probability to VLS according to pre-ART viral load using the cut off of Log10 >6. Infants 

with lower pre-ART VL had a more rapid VLS compared to those with higher pre-art VL, however not 

statistically significant (Long-rank test p= 0.261): more than 55% of infants with lower VL were 

suppressed at 2 months compared to 11% of those with higher VL (Fig. 3). The median duration of 

viral suppression among those infants who reached VLS was 3.32 months (min 1.05, max 9.93) and 

the cumulative probability of rebound at 6 months was of 50% (Fig 4). The probability of re-

suppression among infants who had a rebound was of 22% within 2 months, and 33% at 3 months 

(Fig. 5). 

We compared baseline clinical characteristics of the children with no-VLS with those with VLS and 

we did not find significant differences among the two groups (Table 2). Mothers characteristics 
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among the two groups were also compared (Table 2). Except for one mother of an infant who 

reached VLS who started ART after delivery, all the others were already on ART at the time of 

delivery; mothers of infants with no VLS were on ART for a shorter time with respect to mothers of 

infants with VLS, median of 168 [304] days vs 211 [565] respectively; 4/10 mothers of infants with 

no-VLS, had undetectable viremia during follow up, compared to 10/14 mothers of infants with VLS; 

11/12 vs 13/15 mothers referred to have disclosed her HIV status within the family in the no-VLS vs 

VLS group. No statistical significance was reported for any variable among the two groups. 

Clinical events classified as WHO stage 3 or 4 occurred in infants who did not reached or maintained 

viral suppression: one child developed toxoplasmosis and died, one pulmonary tuberculosis, one 

had encephalopathy and died and two had severe malnutrition; another infant died after leaving 

the study at 8 months without reaching VLS. No adverse events were reported during follow up.  

Trend of weight for age z score (WAZ), height for age z score (HAZ) and head circumference for age 

z score (HCZ) during follow up, were different: all parameters scored higher in children who had 

sustained VLS compared to those without sustained VLS (Fig 6,7,8).  

 

Discussion 

Our analysis is the first one describing viral response in a cohort of infants who started antiretroviral 

treatment at one month of age in Mozambique and had repeated measurements of plasma VL 

during the first two year of follow up. Despite being in a study context and children receiving care 

from a multidisciplinary specialized team, viral suppression was achieved by 60% of infants and only 

30% sustained viral control till the end of follow up. If we consider all infants who started treatment, 

the probability to reach viral suppression was 56% at 12 months and 73% at 18 months. On the 

other hand, in infants who were adherent to medication, the probability to VLS was 72% at 6 months 

and 89% at 12 months of ART. In Mozambique, national prevalence of viral suppression among 0-

14years old children was 46% in 2018 (36). Suboptimal viral suppression is partially due to the large 

proportion of children on Nevirapine based regimen to which high primary resistance has been 

documented in perinatally infected infants (41). However, infants in our cohort were on LPV/r and 

the low suppression rate is worrisome.  

Sub-optimal viral response among children in low and middle-income countries compared to 

children in high-income countries has been described in a meta-analysis (22). In South Africa, a 

cohort of children of 0-12 years old, on PI based regimen, presented a cumulative incidence of viral 

suppression (<1000c/ml) at 6, 12 and 24 months of 57.6%, 78.7% and 84.0% respectively. Infants, in 
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the same cohort, had a lower viral suppression (<50c/ml) rate compared to older children, 46.6% VS 

76.9% at 12 months (23). In the EPPICC cohort which included, infants starting ART within 12m of 

age, 62% achieved viral suppression at 12m. Moreover they found that VLS was less likely to occur 

in infants younger than  3 months of age compared to those aged 6-12m (42). A review of studies 

describing infants who started ART in the first 6 months of life, found great variability in the initial 

VLS, from 31% to 72% at 6 months (43–45) and from 50% (46) to 72% or 80% at 12m, these last two 

studies included only infants who were adherent to treatment (15,47). Older cohorts showed higher 

success of virologic suppression from 72% to 93% after 24 months of treatment (44,48,49).  

In our subgroup of adherent infants, response to treatment was rapid, irrespectively of baseline 

viral load: despite a high pre-ART VL (≥6Log), which has been described elsewhere in this age group 

(15,44,50), the median time to viral suppression was approximately 3 months, lower (44,51) or 

similar to other studies findings (47,52). Interestingly, although our sample size was small, time to 

VLS among infants with higher pre-ART VL did not differ compared to infants with lower pre-ART VL, 

contrasting past report (42,53). This finding suggests that if the medication is taken and the virus is 

not resistant, viral decay is rapid even in younger infants (28,54).   

In line with the literature, we found that, once achieved undetectable viremia, sustaining viral 

suppression was a challenge. Half of infants who reached VLS, had a rebound within 3 months after 

the first VLS measure, even though majority of them suppressed again in the following 3 months 

after the peak of viremia. Two studies found that the risk of rebound in infants was up to two times 

higher compared to children (23,44). On the contrary, a study which compared sustained VLS among 

infants starting ART before 6 months of age with those starting between 6-24m, found that early 

ART is protective to viral rebound (43). Other studies in older children described 38% viral rebound 

within one year after reaching undetectable plasma viral load (48), others described lower rate and 

probability of rebound with respect to our cohort (55), but higher in children with opportunistic 

infection such as tuberculosis and in younger age (53,56). 

In our cohort, where it was possible to measure viral load at very frequent points in time, especially 

in the first 12 months on ART, we observed different and unpredictable pattern of viral response 

among all infants, those with and without VLS. The big variability in individual viral response’s 

trajectories, supports the fact that adherence played a major role in determining viral response.  In 

our study, ART adherence was measured by caregiver self-report and all caregivers of infants with 

no-VLS or whit viral rebound reported poor adherence. They disclosed several dynamic and complex 
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issues in daily routine which affected compliance, which is the main reason of virologic failure also 

reported elsewhere (48). 

Another element we analyzed to better understand adherence, was the caregiver viral response. 

Mothers viral response during follow up was found to be similar to infant’s viral response: majority 

of mothers of infants whit no VLS also had high viral load measurements during follow up. It is likely 

that if the mother does not take the medication, she will not give it to her baby. A correlation 

between child and caregiver’s viral response was described in Kenya, where children, whose 

caregiver was not virally suppressed, were at higher risk of non-viral suppression (57). Even if the 

study included older children it highlights the importance to also focus on mother adherence during 

pregnancy and post-partum. Mothers of infants with no-VLS, were on ART for a shorter time 

compared to mothers of infants with VLS. However, majority of mothers started ART long before 

delivery and this suggests that despite several opportunities to receive psychosocial support and 

counselling sessions, they had along the PMTCT care cascade, a different approach is needed for 

them to mold a strong adherence behavior for themselves and their baby. Understanding the 

reasons why the mother does not take the medication herself, will be of help in perceiving weather 

she will give it to her baby. All mothers of infants with no-VLS did not miss any visit but we saw that 

being adherent to clinical visits does not guarantee drugs are regularly administered. Many studies, 

although focused on older children, have described barriers to ART adherence in Sub-Saharan 

African countries and showed that stigma, discrimination and lack of family support are the main 

barriers reported by caregivers (58–60). In our cohort however, majority of mothers disclosed their 

status within the family and reported to receive family support, apparently not enough to ensure 

full adherence. 

All these findings suggest that psychosocial support for mothers of infants living with HIV, has to be 

rethought to enable health staff foreseeing and addressing potential adherence problems starting 

from the ANC period till post-partum care. All these factors need to be further studied and 

addressed as suboptimal adherence among family members could result in suboptimal care for the 

child.  

In Mozambique, efforts done to strengthen linkage between PMTCT and HIV care for perinatally 

infected infants are showing increased early ART initiation in the youngest. However, continuum of 

care for mom-infected-baby pair need to be improved to ensure full adherence of both. Transition 

of mom-infected-baby pair to adult HIV clinic, where the context may not be favorable for a mother 

who is learning how to deal with an infected baby, has to be re-taught (7). We think that the 
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approach to continue follow up for a short period after ART initiation at MCH clinic with familiar 

staff already aware of existing problems, will probably better prepare the patients for transition, 

while monitoring adherence. 

In our cohort, a difference in trends of anthropometric measurements was evident, particularly the 

weight-for-age Z score: infants with sustained VLS presented a better WAZ-score compared to those 

with no sustained VLS and was more noticeable from the age of 8-9 months. Correlation between 

AIDS progression and malnutrition and the beneficial effect of ART in growth recovering has been 

well described in literature(61–65). Head circumference-for-age Z score performed better in infants 

with sustained VLS and studies are many on the effect of the virus in delaying infants neurological 

development (66–68). Our data highlights, once more, how fast the virus acts in young infants and 

how easy is to suspect treatment non-adherence by simply looking at anthropometrics indicators.  

In Mozambique, viral load is now the preferred test to monitor response to ART, it is recommended 

6 months after ART initiation and then every year if VLS is achieved (38). Roll out started in 2017 but 

uptake is slow: programmatic data show that not all eligible infants receive a VL test and test results 

turnaround time may take some time. Moreover, correct interpretation of VL test result in younger 

infants is another challenge for non-specialized clinicians, especially when the result is above the 

suppression threshold and the mother is referring good adherence to medication. Not knowing how 

to interpret the result leads to under-use of this important test. A careful monitoring of growth 

parameters during routine visits, weight in particular, is an easy and invaluable tool that can and 

must be used, especially in resource limited settings, where viral load is not yet widely available. 

Combining VL test result with weights trend may be of support in clinical practice. 

The study has several limitations. Firstly, the sample is small and is not possible to generalize 

conclusions. However, it highlights important observational and clinically grounded findings which 

need further investigation, such as correlates of adherence and viral suppression beyond health 

package and quality of care offered. The recruitment occurred during two years, so not all patients 

have the same follow up length: however, patient’s data have been censored for the analysis. The 

results are generated in a study context which may be different from the ‘real life’ context and 

overestimate results such as viral response and retention. However, descriptive results presented 

are of value as indicate that if “ideal care conditions” did not guarantee optimal VLS for all infants, 

in the “real-life health services scenario” where psychosocial support is provided by lay counsellors 

and care by non-specialized staff, results may be even worse.  
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We defined sustained VLS as two consecutive results of VL below 1000c/ml and in our cohort the 

time interval between two measurements could range from 1 to 6 months, so children who 

maintained viral suppression according to our definition could have maintained it for a variable 

period of ≥ 3 months. We could not perform resistance test among infants who did not respond to 

treatment, to ascertain whether lack of response was caused by virus resistance, however, all 

mothers of infants with no-VLS referred poor adherence to medications, majority of them had also 

high viral load and pattern of viral load response suggested that medication was not administered 

at all or consistently.  

 

Conclusions 

Low rate of viral suppression and high rate of viral rebound are frequent among infants and need 

urgent response by the HIV program. Clinical benefits gained with early diagnosis and early 

treatment initiation must be maintained throughout child ART care by enabling caregivers to build 

a strong adherence behavior. It is therefore urgent to adapt the clinical and psychosocial approach 

model currently in place in order to prompt identify potential non-adherent caregivers and offer 

them proper support. Offer a targeted care in a tailored environment, strengthening the continuum 

of care of mom-infected-baby pair and continue their follow up after ART initiation at MCH clinic, 

till viral suppression is achieved, is an approach to consider. At the same time, build skills and 

abilities of nurses and clinicians to early recognize clinical signs of poor adherence by using easy 

tools already in place such as growth monitoring and combining it with viral test result, is of 

paramount importance and need to be stressed with the same effort reserved to viral load test 

monitoring.  

Finally, it is key to bear in mind that restricting interventions at health facility level, may not fully 

solve other social barriers and dynamics acting at community and family level which need to be 

investigated and properly addressed by involving multi-sectoral actors.  
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Tables and Figures 

Table 1: Characteristics of infants at enrollment  
Characteristics at enrollment HIV perinatally infected infants 

N=30 (%) 

Sex   

Male 11 (36.67) 

Female 19 (63.33) 

Age at HIV diagnosis (days)   

Median [IQR] 34 [18] 

Age at ART initiation (days)   

Median [IQR] 34 [18] 

Time from dx to ART (days)   

Mean [Min, Max] 0.87 [0,14] 

Post-natal prophylaxis   

No 2 (6.66) 

Yes 24 (80) 

Missing 4 (13.33) 

Weight (Kg)   

Median [IQR] 3.8 [1.1] 

Weight for Height z -score (WHZ)   

≥ -1SD 25 (83.33) 

≥ 2SD e <-1SD 5 (16.67) 

Feeding practice at enrollment   

Exclusive Breast Feeding 22 (73.33) 

Mixed Feeding 5 (16.67) 

Formula Feeding 3 (10) 

WHO stage   

I 27 (90) 

II 2 (6.67) 

III 0 

IV 1 (3.33) 

CD4 count (cell/mm3)    

Median [IQR] 1,993 [946] 

CD4 Percentage (%)   

Median [IQR] 30 [12.6] 

Hgb (g/dl)   

Median [IQR] 10.3 [2.5] 

Missing 3 (10) 

pre ART Viral Load RNA  
 

Median (copies/ml) [IQR]  1,988,708 [4,661,355] 

Mean log10 (sd) 6.06 (0.82) 

    

Viral load (copies/ml) among cohort - n (%)   
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<100.000  2 (6.67) 

[100.000-500.000 ) 7 (23.33) 

[500.000-1.000.000) 4 (13.33) 

[1.000.000-6.000.000) 10 (33.33) 

>= 6.000.000  7 (23.33) 

 
Table 2: Characteristics of infants who reached viral load suppression (VLS) and who did not reach viral 
suppression (No VLS) 

Characteristics of infants 
Virologically suppressed 

(VLS) 
Non virologically suppressed 

(No VLS) P-value 

  N=18 N=12  
Sex, n (%)      

Male 6 (33.33) 5 (41.67)  
Female 12 (66.67) 7 (58.33) 0.71161 

Age at ART initiation (days)      
Median [IQR] 34.5 [20] 33 [7.5] 0.52242 

Post-natal prophylaxis, n (%)      
No 2 (11.1) 0  
Yes 13 (72.22) 11 (91.67) 0.49231 

Missing 3 (16.67) 1 (8.33)  

WHZ score at baseline, n (%)     
 

>=-1SD 13 (72.22) 12 (100) 0.06571 

>=2SD e <-1SD 5 (27.78) 0  
WHO stage at baseline, n (%)      

I 17 (94.44) 10 (83.33)  
II 1 (5.56) 1 (8.33) 0.49751 

III 0 0  
IV 0 1 (8.33)  

CD4 at baseline Median [IQR]      
cd4mm 2,081 [1,137] 1,905 [575] 0.41872 

cd4%,  32 [12.1] 26 [10] 0.06502 

Hgb (g/dl) at baseline      
Median [IQR] 9.6 [2.7] 10.6 [2.51] 0.23072 

Missing 3 (16.67) 0 (0)  
Infant pre-ART VL      

Median [IQR] 1,348,664 [4,684,542] 2,014,386 [6,637,924] 0.69002 

Mean log10 (sd) 5.99 (0.94) 6.17 (0.62) 0.92042 

Mother VL during follow up, n (%)      
Detectable 4 (22.22) 6 (50) 

0.12211 
Undetectable 11 (61.11) 4 (33.33) 

Missing 3 (16.67) 2 (16.67)  

Mother ART interruption before delivery, 
n (%) 

    
 

No 6 (33.33) 5 (41.67)  
Yes 8 (44.44) 7 (58.33) 1.00001 

Missing 4 (22.22) 0  
Mother time on ART at delivery (days)      

Median [IQR] 261.5 [562.5] 168 [304] 0.68892 
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Mother time on ART at delivery, n (%)    
<3months 3 (16.67) 0 

0.15221 3m-9m 6 (33.33) 8 (66.66) 

>9m 8 (44.44) 3 (25) 

Missing 1 (5.56) 1(8.33)  

Mother self-disclosure within family    
Yes 13 (72.22) 11 (91.67) 

1.00001 
No 2 (11.11) 1 (8.33) 

Missing 3 (16.67) 0  
1 Fisher’s Exact Test 2 Mann-Whitney Test 
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Fig 1: Cumulative probability of viral suppression among all infants who started ART 

 
 

 

 

 

Fig. 2: Cumulative probability of viral suppression among infants who were adherent to treatment 
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Fig. 3: Cumulative probability of suppression according to pre-ART viral load  

 
 

 

 

 

 

 

Fig. 4: Cumulative probability to viral rebound among infants who reached viral suppression 
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Fig.5: Cumulative probability of re-suppression among infants who had a rebound 

 
Fig. 6: Trend of Weight-for-Age z-score among infants with Sustained VLS (S) and with No-Sustained VLS 
(NS) 
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Fig. 7: Trend of Height-for-Age z-score among infants with Sustained VLS (S) and with No-Sustained VLS 
(NS) 

 
 

 

Fig. 8: Trend of Head Circumference-for-age z-score among infants with Sustained VLS (S) and with No-
Sustained VLS (NS) 
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CHAPTER 7 

Optimizing adherence and psychosocial support model of care for 

caregivers of HIV infected infants: descriptive case series from southern 

Mozambique 
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Abstract 

Background. Administration of antiretroviral treatment (ART) as recommended is critically 

important for HIV-infected infants for them to achieve and sustain viral suppression and is 

dependent upon the caregiver.  During the first few months after diagnosis and treatment initiation, 

caregivers are in need of support from health workers and lay staff to address potential barriers to 

optimal adherence. Limited evidence exists about best practices of psychosocial support tailored to 

infants’ caregivers. The aim of the study is to analyze whether the standard adherence and 

psychosocial support (APSS) package of care applied to infants’ caregivers in Mozambique can 

efficiently identify factors influencing caregiver adherence behavior and determine whether they 

correlate with viral response of infants starting ART at one month of life. 

Method. This is a case series analysis based on review of infants’ files for results of viral load 

measurements, caregiver’s questionnaires and first APSS sessions. Qualitative content analyses of 

themes related to adherence behavior of caregivers were performed and compared with infants’ 

viral response during follow up. 

Results. Thirty-one infants started treatment at one month of age. Reports of first APPS visit of 31 

caregivers and 26 questionnaires were analyzed. Nine of 31 infants had good virologic response 

while the remaining 22 were poor virus controllers. With the exception of problems in 

administrating the drugs identified among majority of mothers of infants with poor viral response, 

the APSS package of care did not clearly and timely differentiate elements peculiar to infants who 

had a poor viral response. 

Conclusions. To build a strong adherence behavior among infants’ caregivers, the APSS model has 

to move from a managed care to a patient-centered model focusing on social, economic and inter-

personal matters affecting caregivers and taking into consideration family, community, society and 

health facility context. Mobilization of family members and ART Directly Observed Therapy at home 

through “mentor mothers” are suggested strategies to invest on and reduce the burden on health 

system. Additional research is needed to evaluate the continuum of APSS care during infancy and 

childhood and determine the family’s perspective on infant HIV treatment and long terms goals for 

a healthy life.  

 

Key words: adherence, HIV infected infants, psychosocial support, caregivers, viral suppression 
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Introduction 

In 2006 WHO recognized and proposed decentralized service delivery and standardized simplified 

care and treatment protocols as the best approach to reach a larger number of patients living with 

HIV in developing countries (1). Evaluation of effectiveness of this approach showed that integration 

of HIV care at primary care level and task shifting among staff increased program efficiency offering 

high-quality and cost-effective care to more patients than a centralized model (2–6). Since then, 

based on experience and lessons learned from program implementation, service delivery 

recommendations have evolved (7–10). For pediatric HIV care, the evidence after decentralization 

to primary care showed increased numbers of children on antiretroviral treatment (ART) with lower 

rates of attrition and mortality (11,12). 

In Mozambique, decentralization of patient care from secondary and tertiary hospitals to primary 

health care facilities and task shifting among health staff started in 2007 (13). All these innovations 

resulted in expansion of ART care from less than 100 health facilities in 2005 to 1455 in 2018 as well 

as task shifting of HIV patients management from specialized doctors to medical assistants and 

nurses at all levels of care (13–15). Management of pediatric HIV patients from pediatricians to 

medical doctors and subsequently to medical assistants was a success (11,16) allowing access to 

life-saving treatment to more than 86.000 children at the end of 2018 (14,17).  

To respond to the increasing patients’ psychosocial needs, adherence and psychosocial support 

(APSS) care followed the same approach of clinical care and APSS care shifted from psychologist to 

lay counsellors, peer educators, home based-care volunteers and recently to patients themselves, 

for example expert patients and mentor mothers (12,13,18). However, to maintain optimal standard 

of care in a decentralized model and not compromise patient outcomes, continuous support to less 

specialized health staff, especially lay counsellors, needs to be part of the system innovation 

(12,19,20). Consolidation of new knowledge and abilities in order to provide quality care and at the 

same time conditions for a functional referral service for complex cases, especially children, has to 

be created and  sustained (19,21,22).  

In Mozambique, APSS package has been evolving since the beginning of the HIV program, aiming at 

patient’s support from HIV pre-test and post-test counselling, through ART adherence and retention 

during follow up (13,23). APSS actors are clinicians, psychologists, lay counsellors, peer educators 

and patients living with HIV interacting with patients at different stages of the continuum of care. 

They use a package of APSS and ‘positive prevention’ to assist patients in optimal HIV management 

in ‘day-to-day life’ and for assessment of adherence risk factors and healthy living habits (23,24). 
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Lately, APSS performance quality indicators have been developed and are part of the national 

quality improvement strategy for the HIV program (23).  

The ultimate goal and main challenges are to reach and sustain viral suppression in patients on ART, 

a task that can be achieved, in the absence of viral resistance, if patients are adherent to treatment. 

This goal is indeed more critical in infants as morbidity and mortality are higher in the first months 

of life (25). Many studies described the best way to measure adherence among caregivers (26–29) 

and barriers to adherence in older children (30–34), adolescents and health staff. However, limited 

evidence exists about ART adherence barriers among caregivers of infants, and more importantly, 

on best practices of psychosocial support tailored for them other than family centered approach 

(35). 

With viral load (VL) monitoring, adherence to ART can be measured by looking at the test result. 

However, the first VL result is available 6 or more months after ART initiation and cannot substitute 

the invaluable APSS assessment. The first few months after diagnosis and treatment initiation 

constitute a critical phase in which caregiver needs support from health and lay staff to address 

potential barriers to adherence with proper solutions for the benefit of the infant. In Mozambique 

there is no specific APSS package tailored to caregivers of infants as most emphasis is given to older 

children and adolescents disclosure (23). If we consider that ART must be started as early as possible 

after infection is diagnosed and is for a lifetime, we need to understand the nature of adherence 

behavior among caregivers, anticipate potential threats to optimal compliance and be prepared to 

find solutions to help caregivers with their infants. To our knowledge no studies have evaluated the 

quality of APSS sessions offered to caregivers of HIV infected infants. 

The aim of the study is to analyze whether the standard APSS package of care applied to infants’ 

caregivers can efficiently identify factors influencing caregiver adherence behavior and determine 

if those factors correspond to viral response trajectories of infants starting ART at one month of life. 

Our question is whether a different psychosocial support package is needed for caregivers of HIV 

perinatally infected infants to build an adherence behavior that will give our youngest patients an 

opportunity to achieve and maintain viral suppression. 

 

Methods 

Study setting and population 

This study was conducted at Maputo Provincial Hospital, in Matola district, Maputo Province, 

southern Mozambique. Matola is a district with a population of 1.616.000 people, 48% being 
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women between 15-49years (36) and an HIV prevalence of 22.9% (37); has a limited area with urban 

characteristics, in that the vast majority is composed of peripheral neighbourhoods, far from the 

hospital. 

Patients included in the study were caregivers and HIV perinatally infected infants who started 

antiretroviral treatment at one month of age and were followed for two years. All caregivers had an 

adherence and psychosocial support session (APSS) at recruitment with the nurse at Mother and 

Child Health Clinic (MCH) and, 15 days later, at the first visit with the psychologist at Matola 

Provincial Hospital, followed by monthly APSS sessions.  

The study started in 2017 and is part of a primary cohort study called ‘Immunity and HIV persistence 

in perinatal HIV infection’, funded by the National Institute of Health NIH (AI127347), developed in 

collaboration with Instituto Nacional de Saúde, Mozambique, and Fundação Ariel Glaser contra o 

SIDA Pediatrico, University of Miami USA and Ospedale Bambino Gesú, Rome, Italy. 

 

Study design and data collection 

This is a case series analysis based on review of infants’ file where results of viral load measurements 

were reported as well as caregiver’s entry questionnaire (Annex 1: questionnaire) and first 

psychosocial support session with the psychologist. Collection and analysis of the first APSS visit 

notes and answers to the questionnaire was performed using qualitative content analysis to identify 

themes related to adherence behavior among caregiver and compared with infant’s viral response 

trends. 

Entry study questionnaire was applied to infant’s caregiver to identify conditions possibly related to 

adherence risk as well as to determine potential elements to support caregiver. Information that 

was collected and analyzed included the following: mother’s discontinuation of ART in the past, 

mother’s education, number of people living in the same household, infant’s ARV administration, 

assistance if any in administering the ARV drugs, difficulties encountered in child’s ingestion of ARV, 

times caregiver forgot giving ARV, attendance of traditional healer, child serostatus disclosure 

within family or friends.  

In addition, APSS session was based on the proposed themes of the standard Ministry of Health 

(MOH) APSS package of care applied to HIV infected patients. Themes and related questions are 

described as follows. HIV related questions: basic knowledge of HIV including prevention and disease 

progression, acceptance of HIV status, belief in ART efficacy, fear of adverse events and 

management, pill burden. Adherence to ART: regularity in taking medication (time and dose), 
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adherence needs, plan of adherence. Health related questions: feeling sick, depression, anxiety, 

alcohol or drug abuse, sexual behavior and condoms use, sexual transmitted disease, family 

planning, safe pregnancy. Family, psychosocial and economic related questions: violence, support, 

disclosure to partner and family, food availability, transport issues, stigma and discrimination. 

Community related questions: traditional medicine, cultural factors, stigma and discrimination, need 

for community support, participation in support groups. Questions focusing on children care: person 

in charge of administering the medication, disclosure, time and dosing of ART. 

 

Psychosocial support framework  

We designed an analytical framework which describes factors affecting caregiver’s adherence and 

care seeking behavior, taking into account elements that in our context are part of day-to-day 

caregiver’s life and standard adherence risk elements defined in the MOH APSS package of care (Fig. 

1). In fact, caregiver’s adherence behavior is determined by several psychosocial and economic 

factors acting in four different dimensions: the caregivers experience, which are the personal self, 

the household, the community and the health facility dimensions (32). Response to all those factors 

build an adherence behavior which is dynamic according to continuous interactions among external 

and internal factors. All the elements in the four dimensions of the framework may play positive 

and negative, expected and unexpected effects on caregiver’s adherence behavior. 



125 

 

 
Fig.1 Analytical framework of factors affecting caregiver’s adherence behavior (developed by the author inspired by 
https://www.freepikcompany.com) 

 

 

Dimensions of the framework  

The personal-self dimension includes the following key elements: education, self-esteem, 

confidence, fear of disclosure, knowledge about HIV prevention and care, resilience, habits such as 

diet, substance abuse, culture, traditions, religion among others (38–41). 

The household dimension includes the following key elements: number and type of people living in 

the same house such as partner, other children or adolescents, mother, mother in law, sisters, 

brothers, aunts. They determine daily tasks and housekeeping workload but may also serve as a 

dependable support system. Family members’ knowledge and attitude towards HIV/AIDS affects 

self-disclosure, fear of stigma and discrimination, fear of domestic violence. Other key elements are 

norms and practices within marriage, participation in family decisions, income and job that may 

https://www.freepikcompany.com/
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affect economic independence and travel to the HF (39,42). In our context, as in many other African 

countries, decisions regarding health and family matters are taken by the partner or by the mother-

in-law, thereby greatly limiting a woman’s ability to openly discuss health matters and disclose HIV 

status (43–45). We believe that elements of self-dimension such as culture and literacy combined 

with household and family dimension have major impact on determining caregiver’s adherence 

behavior.  

The community dimension includes the following key elements: the neighborhood, neighbors, 

friends, church, traditions, work environment, support groups. They all affect disclosure, health and 

help seeking behavior and are at the same time a potential source of stigma, discrimination and 

support.  

The health facility dimension includes the following key elements directly related to health staff and 

structural elements. Among health staff, competence and knowledge of HIV management and APSS 

package for caregivers and infants, confidentiality, attitude towards the patient such as empathy or 

judgement (46–48); education of patients with relation to this disease, team work between 

clinicians and lay counselors or psychologists are key components for building adherence behavior. 

Structural elements can include the waiting time before the visit, room privacy, availability of staff 

such as lay counsellors or psychologists, availability of drugs, implementation of adherence strategy 

such as family approach, mentor mothers or peer educators and health facility-based support 

groups. 

 

Data analysis 

Data have been qualitatively analyzed with reference to the framework elements and to the APSS 

package of care recommended by the MOH. We examined whether the APSS standard of care had 

been applied to caregivers and identified potential psychosocial factors influencing caregiver’s 

adherence behavior. Comparison between APSS baseline findings and infants’ viral load response 

was done to see if factors identified in the first visit corresponded with poor or good viral response 

and thus adherence. 

For the purpose of this analysis, virologic response was defined as good or poor. Good virologic 

response is when virologic suppression (plasma HIV-RNA <1000copies/ml) was achieved and 

maintained in all the subsequent measurements. Poor virologic response is when infants never 

achieve viral suppression, or when, after achieving viral suppression have one or more 

measurement above HIV-RNA plasma of 1000 copies/ml during follow up measurements. The 
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threshold of 1000 copies/ml was chosen according to WHO and MOH national guidelines which 

define viral suppression as a value of viral load below 1000 copies/ml (49). 

 

Ethical considerations 

The study was approved by the Ministry of Health, the National Bioethics Committee (IRB00002657, 

reference 102/CNBS/2016), the University of Miami IRB and Ospedale Bambino Gesú IRB. Caregivers 

agreed to participation in the study and signed an informed consent. 

 

Results  

Characteristics of participants. Sociodemographic characteristics of mother’s and children are 

described in Table 1. A total of 31 infants (61% female) were followed for a median follow up time 

of 18 months; 1 infant was transferred to another province and later died, 2 children died during 

follow up and 3 became orphans. The median age of mothers was 28 years (IQR 11), majority (93%) 

were literate, more than half (55%) were living with the partner, almost all (90%) disclosed their 

serostatus within the family.  The majority (77%) did not have a permanent job, less than half of 

partners (43%) were infected with HIV, while 6 mothers did not know their partner’s serostatus. 

Twelve mothers lived in nuclear family (baby with mother and/or father), while 9 mother-baby pair 

lived in a household with more than one adult.  

 

Virologic response among infants. Nine infants had good virologic response and 22 had poor 

virologic response. Among infants with poor response: 12 never achieved viral suppression, 10 

reached viral suppression but had a rebound within 6 months after suppression.  Of those who 

rebounded, 6 again achieved viral suppression (Fig 2, 3).  

 

Adherence and psychosocial support visits report. A total of 31 first APSS visits reports and 26 entry 

questionnaires to caregivers were available and analyzed; 3 mothers died and were not interviewed. 

All caregivers attended scheduled appointments: 50% of children returned on the scheduled day in 

both groups, mean delay was around 3 days in both groups, with a maximum of 30 days for few 

cases in both groups. 

 

Main psycho-social elements reported in files and compared among the two groups of infants 

with good and poor virologic response 
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Distance from Hospital 

Majority of children of our cohort, lived in the most peripheral neighbourhood of Matola district, 

however children with good and poor virologic response did not differ in terms of distance from 

home to the Hospital, majority were living not so close to the hospital, and 40% from areas relatively 

close to Matola city center and the hospital. It is of note that, in the context of the study, participants 

were reimbursed for transportation costs.  

Disclosure of HIV infant serostatus and family support 

Majority of mothers (23), 16 in the group of poor viral response, reported that they disclosed child 

status to family members or friends. Nevertheless, few records in both groups detailed whether any 

discussion happened about difficulties faced by the caregiver after having disclosed the situation. 

Irrespective of infant’s viral response, few records explicitly indicate lack of family support (6/31) 

and very few reported any discussion on discrimination issues at home or within the community.  

‘The husband’s family where mother and baby live is not aware of the infant’s and couple 

serostatus.’ (Poor VR) 

‘The mother indicates she needs to disclose her serostatus to her partner; while the mother-

in-law, with whom she lives, knows she has anemia’ (Good VR) 

 ‘The father lives in South Africa, he is not aware of the child serostatus and he is 

seronegative’ (Poor VR) 

 ‘According to the mother, the father is HIV positive and on ART since 2012, she found the 

hospital card, but he didn’t disclose to the wife. However, he is supporting economically and 

also in giving drugs to the child’ (Good VR) 

 

Administration of antiretroviral drugs to infant 

Majority (17) of mothers, 12 of the group of infants with poor virologic response, reported they 

shared responsibility with other family member to administer ART to the infant. However, with the 

exception of two twin sisters, mother was the only caregiver present at the first APSS and 

subsequent visits for both groups of infants. Fourteen caregivers reported problems with 

administration of drugs: 10 (32%) referred vomits, 9 being in the group of poor response; 4 of them 

reported also delay with respect of chosen time of administration; 1 mother of an infant with poor 

response reported giving the wrong dose; 3 mothers referred they forgot giving the medication, 2 

of them being in the poor response group. Nine mothers referred no problems at all, 8 being of 
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infants with poor response. Occurrence of adverse events due to new medication were poorly 

reported in infant’s files (only in 2).  

‘The child lives with parents, mother HIV infected and father not HIV infected. Father helps 

with the medication, check the time using mobile phone. Mother refers some delays, 10-15 

minutes, in the evening dose’. (Poor VR) 

‘The aunty refers difficulties in giving the correct dose at the scheduled time. Diagnosis: poor 

adherence’ (Poor VR) 

 ‘Mother refer no delay nor skipping medication, just vomits sometimes. She has disclosed 

her and infant’s serostatus to the father, who is HIV negative but always help’ (Poor VR) 

‘Mother does not count on partner’s support in giving the medication to the baby’ (Poor VR) 

‘Father is helping in giving the medication in the morning but in the afternoon he is at work’ 

(Poor VR)  

‘The mother refers the baby is taking all medication without spitting’ (Good VR) 

 

Assessment of adherence and adherence plan 

The psychologist documented adherence and a plan to strengthen counselling and adherence for 

16 infants, 10 of them with poor viral response, which corresponds to less than half of children who 

lately had poor virologic control (10/22). While 6 of 9 (67%) infants who had subsequent good viral 

response had an adherence plan in the file. No mention of adherence plan was found in 50% of 

children of the cohort. 

‘The mother did not bring the medication with her to check how many pills remained’ (Poor 

VR) 

 ‘I counselled the mother to ask the father to support giving medication’ (Poor VR) 

 ‘The mother refers good adherence to treatment even if sometimes she gives the medication 

with delay’ (Poor VR) 

‘Diagnosis of child at risk of adherence’ (Poor VR) 

‘The mother said that she will arrange someone to stay with the baby when she will return 

to work’ (Good VR) 

 

Traditional healer’s frequentation 

The habit to visit traditional healer was frequently reported: 42% (13/31) of caregivers reported 

their infant took traditional medication and it was more frequently reported in infants who had 
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good response (5/9) compared to those with poor response (8/22). In five infants there was no 

report about traditional medicine. 

‘The mother refers she is giving the ‘moon remedy’ because the mother-in-law, is insisting 

and checking on her. The mother-in-law is not aware of mother and infant’s serostatus’ (Poor 

VR) 

 

Mother’s history of ART and virologic control 

Regarding mother’s history of ART we found that mothers of infants with poor response were on 

ART for a shorter time compared to mothers of infants with good virologic control. More mothers 

in the group of infants with poor viral control, 13 versus 4, reported to have interrupted ART before 

delivery and more mothers of this group, 10 versus 1, had also poor virologic response during follow 

up (Tab. 2). All this information though was not reported in the psychologist note, but gathered 

from the questionnaire and mother’s file. 

 

Mother mental status and stigma 

With the exception of one mother of an infant with poor viral response who was diagnosed with 

depression, no information exploring mother’s anxiety or depression, situations of stigmatization, 

gender-based violence, substance abuse, social issues in the family, nor linkage to support groups 

was reported in infant’s file, suggesting possible difficulty in exploring these conditions.  

 

HIV basic knowledge 

No report in infants file was found about discussion of HIV basic knowledge questions suggested in 

the MOH APSS checklist. 

 

Discussion 

Viral response depends on regular adherence to medication and if the virus does not develop 

resistance, undetectable viremia can be sustained as long as the medication is taken (50). The 

striking evidence from our study is that few infants had a good viral response and that viral response 

pattern varied a lot among all infants. In fact, in our cohort, we had infants who reached and 

sustained viral suppression during the entire follow up period, infants who never reached viral 

suppression, infants who reached viral suppression, had a rebound and never controlled the virus 

again and finally infants who had a rebound and later controlled the virus (Fig 2-3). This shows how 
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variable and unpredictable the viral response is among infants, in a short follow up period and in a 

crucial moment of infant’s life for healthy development. Frequent rebound after viral suppression 

has been described in a South African cohort of infants (51) and reflects changes in caregiver’s 

adherence behavior. Dynamic psychosocial factors, especially within family and community, 

affected and changed adherence pattern even among those caregivers who initially were compliant 

and whose infants sustained viral suppression for a certain period. 

To our best knowledge, there are no studies describing adherence behavior among caregivers of 

infants nor evidence of best APSS approach for this population, while most studies evaluated 

barriers among children and adolescents (30,31,52–54). In the first APSS session it was possible to 

identify some infants at risk of poor adherence. In fact, mothers of majority of infants with poor 

viral response referred difficulties in administering the medications from the beginning, such as 

infant refusal, vomiting, delay in dose administration or giving the incorrect dose. In another study, 

the same factors have been found associated to higher risk of poor adherence (55). All these reports 

are the first alarm and must be considered major adherence risk factors when approaching infants. 

Showing the mother how to prepare the drug and give it to the baby during the APSS session, should 

be part of the standard of care for infants. Learning from the experience of TB program (56), a 

Directly Observed Therapy (DOT) strategy for administering ART, already evaluated and proved to 

increase adherence (57), could be suggested for programs that are implementing mentors mothers. 

ART DOT at health facility followed by ART DOT at home for one or two weeks under the supervision 

of a trained mentor mother should be considered for all newly infected infants or in case caregiver 

is reporting any difficulties in administering the medication. Mentor mothers living with HIV are 

trained to support other pregnant and breastfeeding mothers living with HIV and assist them in 

finding resources within the family and community to cope with the new condition (18).  The 

strategy has been shown to be effective in improving adherence in the PMTCT cascade (18) and in 

Mozambique it has been rolled out since 2018. Moreover, scale up community ART distribution 

through mobile clinic, recommended by WHO (8) and ongoing in Mozambique, may be paired with 

the cost-less component of mentor mothers and benefit infants’ caregiver.  

Except among very few orphaned or abandoned infants, mother was the primary caregiver for 

almost all children. Even if majority of them reported that they had someone at home to help 

administering the medication, counselling was not directly given to other family members, which 

could have helped in better management of infant at home (58–60). Disclosure to family and partner 

was high in mothers of both groups, but fathers rarely appeared for the APSS session with the 
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spouse. Encouraging partner’s engagement in infant’s care requires a different and stronger 

program response. Male engagement strategy was launched in 2018 in Mozambique (61), however, 

national data show 57% testing among partners of pregnant women at ANC, 33% in Maputo 

Province (14).  

Multiple caregivers, often ignoring baby’s status, job related issues are factors revealed by mothers 

who were not adherent to ART, and were also reported by other authors more commonly adversely 

influenced adherence (62). It has been shown that the risk of being non adherent was three times 

higher when the mother was the only one to know the serostatus of the infant (34). In our study, 

despite majority of mothers referred to having disclosed the infant’s serostatus within the family, it 

appears that disclosure alone had limited contribution to good adherence and achievement of good 

viral response.  Lessons learned from the family centered approach in the PMTCT setting and HIV 

clinic (63–67) can be applied to adapt the APSS model tailored to families and caregivers of infants. 

Two key elements, not mentioned in the APSS report, where the duration of ART among mothers 

and their viral load test results. Looking at the infant’s and mother’s files we found that majority of 

our mothers started ART before or during pregnancy (Tab. 2) having being supposedly exposed to 

several counselling sessions along the continuum of care at MCH or at ART clinics. We also found 

that almost all mothers with poor viral response had infants with poor viral response. This shows 

once again that it is crucial to evaluate infant’s adherence and viral response in light of mother’s 

viral load test result (68,69).  

Another element poorly explored in the APSS session of our cohort, but very important for the 

infant’s care, was the mother’s mental health status. Perinatal depression is a frequent condition 

with a reported prevalence of 18% in Sub Sharan Africa (70–72), affecting also pregnant and 

breastfeeding women living with HIV and found associated with poor ART adherence (70,73). A 

study in Brazil found that components such as mental health, cognitive status and quality of life 

were important predictors of adherence among caregivers although of older children than ours (27). 

Additional evidence have been published about the negative psychosocial impact on mothers of 

early HIV diagnosis in her infant and how proper counseling and support group participation was 

key to cope with the new condition (74). Assessment and management of mental health, in 

particular depression is a WHO recommendation; an easy tool to screen mother’s mental health 

should be developed and included in the mother’s APSS package (9).  

Although messages emphasizing the importance of ART for infant’s health were reiterated at every 

encounter, disclosure of barriers to adherence was a lengthy process, obtained during the course of 
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several visits, which reflects mothers’ difficulties in openly sharing with health staff all challenges 

faced in her daily life and in giving the medication regularly (46).  In our cohort, adherence was self-

reported and documented in files of almost all the patients by the psychologist. However, this 

method to measure adherence is known to be inaccurate and to bear no correlation with viral 

response rate (27,75–77). Reconciliation of medicines or monitoring pharmacy visits has shown to 

be a better indicator of adherence (26,75). However, in our context, adherence to a scheduled visit, 

including drug pick-ups, were not related to adherence and need to be interpreted with caution as 

retention into care does not necessarily reflect adherence to treatment. Our results highlight the 

need to go beyond this approach towards promoting and building a ‘safe and confidential’ 

environment to enable patients to honestly share personal life details and struggles with health 

providers (46). 

Viral load (VL) measurement is the test of choice to monitor response to ART and, indirectly, 

adherence (9).  In Mozambique is available since 2016 (49) but uptake has been slow. Moreover, VL 

may be difficult to interpret, especially by medical assistants and MCH nurses, limiting this important 

tool to be properly used for the benefit of patients. By looking at viral response trajectories we have 

presented (Fig.2-3), clinicians, psychologists and counsellors can identify cases at risk of poor 

adherence and promptly tailor a specific approach based on viral response pattern, thereby relying 

also on a biomarker indicator for identifying difficult cases. In our guidelines, in case VL is above 

1000 copies/ml, APSS sessions remain scheduled once a month for three months before repeating 

the test, while other experiences in South Africa  described intensified APSS visits once a week for 4 

weeks (78). In infants time is limited to influence AIDS free survival, mortality and morbidity are 

higher than in any other age (25).  It is thus necessary and justified to respond quickly and differently 

from the adult patients. Improved adherence will also reduce potential development of drug 

resistance with preservation of first line ARVs for younger patients which are limited (79). 

The goal of APSS care must be to enable caregiver to manage an infected HIV infant and to openly 

ask for support when needed. The process needs to be continuous and attentive to dynamic of 

family and community. In a PHC setting, standardizing package of care such as the Integrated 

Management of Childhood Illnesses (80), has shown to be effective for non-specialized staff in 

managing common childhood clinical conditions, but we believe that for management of HIV 

infection and psychosocial support of infants and children a different approach is needed. Current 

MOH guidelines for infants who start ART recommend a monthly psychosocial support visit during 

the first six months and then every 3 months for the first year on ART. In most health facilities, a 
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trained lay counsellor, leads the APSS session using a standardized checklist of potential barriers to 

compliance to identify patients at risk of poor adherence and to convey standardized messages. 

Such abilities are difficult to apply in the pediatric population and infants in particular and, other 

than asking who is giving the drugs and, in case of older children, if disclosure of HIV status has been 

done, there is no specific checklist to apply to caregivers of infants. 

Our analysis suggests that APSS sessions following a standardized care pattern were lacking focus 

on many relevant social, economic and personal matters that may affect caregivers’ therapy, 

adherence and eventually infant’s viral response. Only few cases recorded thoughtful discussions 

beyond HIV disclosure and medication adherence. Such particular issues would be missed if the 

APSS models rely mostly on a managed care approach (60,64). With exception of problem 

identification when administrating medicines, the APSS model as it has been implemented in our 

cohort, did not help the psychologist to clearly and timely differentiate infants who had a poor viral 

response.  The complexity of the situation mothers face in resource-poor context urges for re-

thinking and adapting the APSS approach and design a different checklist for infants and younger 

children. Clinicians, psychologists and lay counsellors must be mentored to develop the skills to 

investigate and identify changes and exploring situations beyond the APSS check list, putting the 

patient-caregiver in the center of the counselling session. 

Finally, the model of APSS at the facility level needs to be complemented with social support 

incentives at the community level (60,64), although confidentiality issues, cultural norms and similar 

barriers may challenge such an approach (59).  

The study has a few limitations. Being a qualitative study of case series, it does not allow us to 

generalize our findings, although we believe that it gives key elements to reflect around a very 

critical component of care influencing outcomes of infants and children on ART. Another limitation 

of the study, knowing that adherence factors change over time, is that our data analyzed the first 

APSS session, when it was possible to identify factors present at the time of the first visit only. 

However, we think that the first evaluation is crucial and needs to be as accurate and as complete 

as possible in order to promptly identify potential risk factors and act on them quickly. Moreover, 

reports from caregivers may present social desirability bias; depending on the relationship with the 

interviewer, parents tend to respond in a favorable and expected way so as not to be judged, leading 

to over-report of good adherence and under reporting problematic situations or undesirable 

behaviors. 
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Further studies are crucial to evaluate the continuum of APSS care during the entire follow up and 

to obtain a more robust evidence of how factors related to adherence are changing over time and 

how they can effectively be addressed.  

 

Conclusions 

Achieving and sustaining viral suppression is the ultimate goal in infants and children living with HIV 

and depends mainly on adherence to ART, a challenge caregivers face every day. The APSS model 

has to move from a managed care- to a patient-centered model, focusing on interplaying social, 

economic and personal matters affecting caregivers in different contexts such as family, community, 

society and health facility. Thus clinicians, psychologists, lay counselors, mentor mothers and 

patients living with HIV, have to work in synergy in order to tailor support to mothers and their 

infants using an integrated and comprehensive APSS package specific for them.  Mobilization of 

family members and ART DOT at home through mentor mothers, where available, should be one of 

the strategies to consider to improve engagement in HIV care and reduce the burden on health 

system. 

Additional research is also needed to determine caregivers and family’s perspective on long term 

goals for infant HIV treatment success. Additional studies are advisable to evaluate the continuum 

of APSS care during infancy and childhood to assist in developing a better approach for this age 

groups.  
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Tables and Figures 
Table 1: Mothers characteristics at enrolment 

Mother’s characteristics  HIV infected 
infants  
N =31  

Mother’s Age (yrs) 
 

Median  28 [11] 

Mother alive 
 

Yes 28 (90.3) 

No 3 (9.7) 

Marital status 
 

Single 13 (42) 

Married/living together 17 (54.8) 

Missing 1 (3.2) 

Disclosure of serostatus to family 
 

Yes 28 (90.3) 

No 2 (6.5) 

Missing 1 (3.2) 

Permanent job  
 

Yes 4 (13) 

No 24 (77.4) 

Missing 3 (9.6) 

Fixed income  
 

    Yes 17 (54.9) 

    No 11 (35.4) 

    Missing 3 (9.7) 

Education  

No education 2 (6.45) 

Primary  9 (29.03) 

Secondary  17 (54.83) 

Missing 3 (9.67) 

Partner HIV positive   

Yes 12 (38.7) 

No 10 (32.2) 

Don’t know 6 (19.3) 

Missing 3 (9.6) 
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Tab.2 Mothers antiretroviral treatment (ART) and viral load (VL) response profile per infants’ viral response 
 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

Good viral response= infants who reached viral load suppression and never had viral rebound 
Poor viral response= infants who never reached viral load suppression or reached viral load suppression and had a rebound. 

 

 

Fig.2: Individual trajectories of viral load of infants who reached viral suppression during 18 months 
follow-up 

 
 

 

 

Mothers ART history and VL response Good viral response 
 n=9 (%) 

Poor viral response 
 n=22 (%) 

Time on ART before delivery 
  

<3months 1 (11%) 3 (14%) 

3m-9m 4 (44%) 12 (55%) 

>9m 4 (44%) 5 (23%) 

Missing 0 1 

Self-report ART interruption 
  

Yes 4 (44%) 13 (59%) 

No 4 (44%) 9 (41%) 

Missing 1 (11%) 0 

VL during follow-up 
 

Undetectable 5 (56%) 10 (45%) 

Detectable 1 (11%) 10 (45%) 

Missing (mother Died or Left Baby) 3 (33%) 2 (9%) 
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Fig. 3: Individual trajectories of viral load of infants who never reached viral suppression during 18 months 
follow-up 
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CHAPTER 8: CONCLUSIONS 
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8. CONCLUSIONS 

The main objective of this project was to advance our knowledge on underlying gaps in the infants’ 

continuum of care from HIV exposure (Chapter 4) to early diagnosis (Chapter 5), early treatment 

and viral suppression (Chapter 6-7) in Mozambique. This is an area of particular interest in the 

current global effort to achieve elimination of paediatric HIV and sustained viral suppression of 

children on treatment.  

Evidence from the studies shows that, despite progress of PMTCT and HIV programs after the 

introduction of Option B+, universal access to ART for children, expansion of EID including point of 

care simplified technology, gaps still exist throughout the PMTCT continuum of care and beyond, 

into early treatment initiation and achievement of viral suppression in perinatally HIV infected 

infants. Results can be applied at national level to design differentiated model of care tailored to 

mothers and their infant’s with special attention to long term care of HIV infected children on ART. 

Results are summarized, limitation and strengths are described, recommendations and implications 

for future research are discussed below. 

 

8.1 Results summary 

Results are summarized below according to specific objectives of the research project.  

 

Objective 1- To evaluate factors associated to ‘unknown HIV exposure status’ and to ‘HIV 

exposure status’ in children less than 2 years of age in Mozambique. 

1) We found a high proportion (32%) of children under 24 months of age with unknown HIV 

serostatus in Mozambique. Underlying factors associated with this condition were residence in 

the northern and central region of Mozambique, in rural areas, mother with no education and 

household having a male as head of the family.  

 

2) We found that factors negatively associated with the condition of being an ‘HIV exposed’ infant 

were region of residence, northern and central region of Mozambique, head of household being 

a male, breastfeeding duration of 18 months, mother not having accessed ante-natal care, 

maternity or post-natal consultation.  
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Objective 2- To describe completeness of follow up among HIV-exposed infants receiving routine 

care and to identify factors associated to lost to follow up after the first HIV negative test.  

1) At selected health facilities in Maputo province, we found a high rate (16%) of lost to follow-up 

among HIV Exposed Infants before HIV definitive diagnosis. Underlying factors were age older 

than 2 months at enrolment into post-natal care, non-exclusive breastfeeding at entry and poor 

cotrimoxazole adherence during follow up; the presence of clinical events showed to be 

protective against lost to follow-up. 

 

2) Challenges have been documented in following the national Early Infant Diagnosis testing 

algorithm: a relevant proportion (20%) of infants  whose rapid test at 9 months was 

indeterminate and required a confirmatory virologic test the same day, was not offered the test,  

and received a rapid test three months later; nevertheless 5.8% of HEI remained without a 

definitive diagnosis. 

 

3) We found a vertical transmission rate, up to the end of breastfeeding period, of 4%. It is lower 

compared to the 17.6% estimated for Maputo province, but in line with 5% HIV prevalence found 

in HIV Exposed children < 4 years in Manhiça district (a district in Maputo Province).  

 

4) We found that less than half of infected infants were diagnosed before 2 months of age, 

highlighting the need to intensify efforts on early post-partum linkage interventions. 

 

5) We found that 19% of HEI presented a clinical event during follow up: majority were respiratory 

and gastrointestinal symptoms, minority presented mild malnutrition, very few infants 

presented severe illnesses. Malnutrition at entry, non-exclusive breastfeeding and poor 

cotrimoxazole adherence were factors associated to a higher risk of clinical event. 

 

 

Objective 3- To describe virologic response in HIV perinatally infected infants who start a PI-based 

antiretroviral treatment in the first month of life. 

1) Our analysis is the first describing viral response in a cohort of infants who started antiretroviral 

treatment with LPV/r-based regimen at one month of age in Mozambique and had repeated 

measurement of plasma viral load during a median follow up time of 17 months. We found low 
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rate of viral suppression and high rate of viral rebound, mainly due to poor caregiver adherence. 

Among adherent infants, viral suppression was reached in a median time of 3 months. Viral 

rebound was frequent and occurred after a median time of three months from the first viral load 

suppression measurement.  

 

2) We did not find significative difference in the time to reach viral suppression according to pre-

ART viral load using the cut off of Log10 6. 

 

3) We found, and re-confirmed, that growth development is affected in children who did not 

achieve viral load suppression. Monitoring trends, in particular WAZ-score, can assists clinicians 

to suspect poor adherence before viral load result is available.  

 

4) We found that mother’s viral response during follow up was similar to infant’s viral response. 

Majority of mothers of infants with high viral load, also had detectable viremia during follow up, 

although statistical significance was not found due to the small sample size. This finding suggests 

that if the mother is not adherent for her-self there is a possibility she won’t be for her baby.  

 

Objective 4 - To evaluate weather the adherence and psychosocial package offered to caregivers 

of perinatally infected infants starting ART in the first months of age allows health staff to identify 

infants at risk of poor adherence. 

1) We found that the standard APSS package of care did not clearly and timely differentiate 

elements peculiar to infants who had a poor viral response. We described very different and 

unpredictable viral load response trajectories among all infants. We had infants who reached 

and sustained VLS during the entire follow up period, infants who never reached VLS, infants 

who reached VLS, had a rebound and did not suppressed the virus again and finally infants who 

had a rebound and later re-suppressed. This supports the fact that adherence was the major 

challenge to achieve and maintain VLS and that it is a dynamic and complex issue determined 

by several factors which need further studies. 

 

2) We found that majority of women disclosed their HIV status to partner and family. However, 

disclosure alone did not appear to support mothers to being adherent. 
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8.2 Limitations and strengths 

The analyses presented in this dissertation have several limitations.  

1) The first research study using the National survey data was based on a survey primarily powered 

to study the HIV prevalence in adult population and not for the purpose of our analysis. 

However, the sample was still large and the applied restrictions allowed to control on the crucial 

recall bias as well as to focus on the PMTCT target population and the entire 24 months post-

partum period. Non-self-disclosure of serostatus during the survey may have underestimated 

the number of exposed children in favor of overestimation of unknown HIV exposure status. 

Even if that is the case, results are still valid as outcomes balance each other in terms of bias 

direction, as well share similar, consistent and programmatically relevant associated factors. The 

study presents its own strength: is the first study describing factors associated with the condition 

of unknown HIV exposure status among infants and factors associated to the condition of 

infant’s being HIV exposed using national survey data in large sample of women with children 

up to 24 months of age, the recommended follow up period in the PMTCT pathway. 

 

2) The research study investigating lost to-follow -up among HIV exposed infants and related 

factors was a retrospective analysis of secondary data collected in a routine setting which may 

have led to some incompleteness of information. For the same reason, maternal information 

such as viral load or CD4 count and mother’s socio-economic factors which could have enriched 

our analysis, are missing. Another limitation is that results come from selected health facilities 

of Maputo province and cannot be generalized to other provinces as they have different context 

and are at different stages of HIV program implementation. However, we believe that key 

findings, are shared among HEI and their mothers and should be considered to improve PMTCT 

program implementation in other provinces as well. The strength of this study is that it reported 

for the first time in Mozambique the magnitude of lost to follow-up among HEI and correlated 

factors. Reliability of results is strengthened by the ‘real life’ context of the study considering 

primary care facilities with high patient’s workload at MCH clinic. 

 

 

3) The study on viral response is the first one in Mozambique describing viral response in a cohort 

of infants who started antiretroviral treatment with LPVr based regimen at one month of age. 

Its limitation is the small sample size and different duration of follow up time for each child, 
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although children were censored in the analysis. For such a reason, conclusions on sustained 

viral suppression rate are not generalizable to the entire country. The sample size also limited 

the analysis of clinical and maternal factor possibly associated with outcomes.  

Despite the small number of infants, the repeated measurement of plasma viral load in the 24 

months after ART initiation, gave a more complete description of frequent viral load variations 

and rebounds in infants, including those who initially responded very well suggesting the need 

to apply a different monitoring algorithm from the one in use. Moreover, it highlights important 

observational clinically grounded findings which need further investigation such as major 

correlates of adherence and sustained viral suppression in the first year of life.  

Another limitation was that we could not perform resistance test among infants who did not 

respond to treatment, to ascertain whether lack of response was due to ARV resistance. 

However, all mothers of infants who did not suppress the virus referred poor adherence to 

medications, majority of them had also high viral load and child’s pattern of viral load response 

suggested that medication was not administered at all or not consistently.  

 

4) The qualitative study on the APSS package of care, may bring social desirability bias and does 

not allow to generalize our findings. However, we believe it gives key elements to reflect around 

a very critical component of care influencing outcomes of infants and children on ART. Another 

limitation of the study, knowing that adherence factors change over time, is that our data 

analyzed the first APSS session, when it was possible to identify only factors present at the time 

of the first visit and not those emerging later. However, we think that the first evaluation is 

crucial and needs to be as accurate and as complete as possible in order to promptly identify 

potential risk factors and act on them quickly.  

 

8.3 Implications and future directions 

The findings from this research project have several important implications for clinical practice, for 

policy makers, program manager and future studies. 

To ensure that each step of the PMTCT pathway till early engagement of HIV infected infants in care 

for sustained viral suppression is achieved, efforts need to converge in those specific gaps unique 

to pregnant and breastfeeding women, their infant and families. 
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Recommendations for health care providers 

1) It is necessary to provide intense support to mom-baby pair in the first 3-6 months after 

enrolment at PNC to prevent LTFU. MCH nurse should identify HIE infants at risk and mentor 

mothers should intensify support at home. 

 

2) In Mozambique many difficulties have been reported in using and interpreting viral load test 

results, especially in infants. It is important for clinicians to consider the following a) infants on 

PI-based regimen usually respond to treatment within  the first 3-6 months if they are adherent 

to the medication, b) in this specific population, once achieved viral load suppression, the 

possibility of a rebound in the following months is high and continuous APSS support must be 

offered at the same time with strict growth and  virologic monitoring. 

 

3) The APSS package of care need to be comprehensive and must include evaluation of infant’s 

adherence and viral response in light of mother’s viral load results and adherence behavior.  

 

4) It is essential to assess mother’s mental health status and refer the mother for specialized 

support. 

 

5) Adherence to a scheduled visit, including drug pick-ups, does not always reflect medication 

adherence and need to be interpreted with caution. 

 

6) It necessary to go beyond measuring adherence by asking the number of remaining pills. Indeed, 

it is crucial to promote and build a safe and confidential environment among health providers 

and caregivers for them to honestly share their struggle in managing their infant. 

 

Recommendations for program managers 

1) The PMTCT program should focus on women who have no access to ANC and on those who are 

lost in the cascade. A standardized and easy tool to track mother-baby pair at site level will assist 

to find infants who drop out of the path. This would also be an opportunity for establishing a 

national monitoring of HIV Exposed Uninfected infants referred to under-5 clinic and obtain data 

to study their long-term need, understand if specific interventions are necessary in this 

population. The monitoring system will also inform whether transition of women from MCH 

services to ART clinics, after their infant definitive diagnosis has been established, happened. 
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2) Knowing the mother’s HIV status is the first step to halt vertical transmission and eliminate 

pediatric HIV. Implementation of national guidelines on testing pregnant and breastfeeding 

women and uptake among health care providers need to be strengthened. More investment 

should be direct in other HIV testing modalities targeting women of child-bearing age, such as 

community HIV testing at home, at school, in the work place, through mobile health clinic or 

school health corners. Furthermore, community mobilization and engagement of people living 

with HIV to contribute in delivering key messages and support care, such as mentor mothers, 

will allow to retain women and engage those who did not access the health system.  

 

3) The HIV program should direct special attention to caregivers of HIV infected infants, who have 

specific needs and require specific strategies different from those designed for adults patients. 

In the infant population, time is limited to influence AIDS free survival, it is thus necessary and 

justified to respond quickly and differently. Clinical benefits gained with early diagnosis and early 

treatment initiation must be maintained throughout child ART care by ensuring caregivers the 

best support for adherence to reach and sustain viral suppression in their infants. 

 

4) HIV perinatally infected infants are identified late or not at all. It is urgent to put in place intense 

mentoring to strengthen HIV screening among infants and children at pediatric wards and 

outpatients’ clinics as well as strengthen mentor mothers effort to retain HIV women 

throughout the breastfeeding period.  

 

5) A simplified diagnosis algorithm for HEI should be developed, especially for management of 

indeterminate test results. 

 

6) Mozambique is moving towards the use of LPVr in the first line for all children under 20 kg, and 

while other ARVs in the pipeline will be available, it is advisable to have a different approach for 

viral monitoring and adapt the viral load algorithm for this age group. A more frequent 

monitoring will help in preserving PI drugs, prevent the emergence of viral drugs resistance and 

most of all, identify infants who really need intensified support for adherence.  

 

7) The APSS package of care did not clearly and timely differentiate elements peculiar to infants 

who had a poor viral response. It is urgent to develop an APSS package tailored to caregivers of 
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younger children, to enable them building an adherence behavior which will benefit their 

children and family in the long term.  

 

8) To assist counsellor in assess mother’s mental health and eventually refer those in need of 

specialized support, it is advisable to develop an easy tool to screen mother’s mental health and 

include it in the APSS package. 

 

9) To support caregivers in the management of ARV medication for their infant, the 

implementation of ART directly observed therapy at home using trained mentor mothers should 

be considered as a part of the ongoing Mentor Mother strategy.  

 

Recommendations for policy makers  

1) There are still women who do not access health care when they are pregnant or have a child and 

reasons are not only related to the health sphere. Restricting interventions at health facility 

level, may not fully solve other social factors and dynamics acting at community and family level 

which need to be properly addressed. Multisectoral actors must work in synergy to tackle social 

factors which limit women to use the health services, and must direct more investment to 

empower them socially and economically.   

 

2) Resources need to be re-directed for an effective and comprehensive communication strategy 

as a critical component of the global effort in HIV prevention and education, with the goal to 

reach rural communities and women who do not have access to conventional media. 

 

3) Resources directed to the HIV program to eliminate HIV should not only focus on special 

populations such as HIV positive pregnant women but also result in a stronger MCH services all 

over the country, including provinces and districts with lower HIV prevalence, which are poorer, 

remote and where women have less access to health care.  

 

Recommendations for future research studies 

1) Additional research is needed to study the magnitude of lost to follow-up of HEI in the other 

provinces and underlying socio-economic determinants especially gender dynamics within the 

family and the male role in the elimination of pediatric HIV. 
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2) To better understand how to support caregivers and families to live with an HIV positive infant 

and build a consistent adherence behavior, further studies are crucial to evaluate the continuum 

of APSS care during infancy and childhood to obtain a more robust evidence of how factors 

related to adherence are changing over time and how they can effectively be addressed.  

 

3) Sustained viral suppression is the requisite to grow healthy into adolescence and adulthood. Full 

engagement of families is needed and for this, a deeper understanding of family’s perspective 

about infant’s disease, HIV treatment and long terms goals for the child is crucial. 

 

4) HIV birth testing, as an approach to identify earlier infected infants, is not yet part of 

Mozambique guidelines and HIV program is cautious in moving towards this approach. It is thus 

necessary to study which model of care is more appropriate to follow up HIV infected neonates 

who start ART in settings where there are no specialists. 
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