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Abstract

Psychosocial support (PSS) to caregivers of HIV-infected infants on antiretroviral treatment (ART)
is crucial to ensure ART adherence and sustained long-term viral suppression in children. A
specific approach including tools to monitor and understand adherence behavior and risk factors
that prevent optimal treatment compliance are urgently needed. This qualitative exploratory study,
conducted in southern Mozambique, monitored the infants’ viral response trajectories during 18
months follow-up, as a measure of adherence, reviewed the caregiver’s PSS session notes and the
answers to a study questionnaire, to analyze whether the standard PSS checklist applied to infants’
caregivers can identify barriers influencing their adherence. Only 9 of 31 infants had sustained
virologic response. Reported factors affecting adherence were: difficulties in drugs administration,
shared responsibility to administer treatment; disclosure of child’s HIV status to family members
but lack of engagement; mother’s ART interruption and poor viral response. In conclusion, we
found that the standard PSS approach alone, applied to caregivers, was lacking focus on many
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relevant matters that were identified by the study questionnaire. A comprehensive patient-centered
PSS package of care, including an adherence risk factor monitoring tool, tailored to caregivers and
their children must be developed.
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Introduction

Starting antiretroviral treatment (ART) in the first months of life is crucial to reduce
morbidity and mortality in perinatally HIV-infected infants (Violari et al., 2008), to achieve
faster virologic suppression and obtain excellent immunological response (Chan et al., 2019;
Chiappini et al., 2006; Rinaldi et al., 2018). Sustained virologic response and long-term
benefits, including adequate child cognitive development are possible if optimal adherence
to ART is ensured at all times (Chiappini et al., 2006; Goetghebuer et al., 2009; Struyf et
al., 2020; Teasdale et al., 2018). In fact, suboptimal adherence was shown to be a major
contributor to poor ART response in the pediatric population (\Vreeman et al., 2008).

Providing adequate psychosocial support (PSS) to caregivers after their infant’s HIV
diagnosis and during the first months on ART is crucial to prevent, identify and address
barriers to optimal treatment adherence (Millar et al., 2020; Nasuuna et al., 2019).

Mozambique reported a vertical transmission rate of 13% and approximately 16,400 newly
infected children started ART in 2020; the viral load suppression rate in the pediatric
population was of 37% (MISAU, 2020). In 2007, following the WHO recommendation to
decentralize service delivery and adopt standardized simplified care (Gilks et al., 2006),
pediatric HIV care was decentralized to primary level and less specialized staff started

to provide clinical care to children. Similarly, PSS care shifted from psychologists to lay
counselors, peer educators, expert patients and mentor mothers who have been trained to
offer a standard “PSS and positive prevention” package to support patients and caregivers to
be adherent, reach and sustain viral suppression (MISAU, 2013; Teasdale & Besser, 2008).

Little is known about best practices of PSS tailored to infants and their caregivers, other
than the family-centered approach (Leeper et al., 2010; Richter et al., 2009; Rochat et

al., 2011) and different approaches are being studied to improve maternal adherence (Kim
etal., 2020). In 2015, the HIV program in Mozambique launched the PSS and positive
prevention national guidance, however, lacking specific PSS assessment and package of
care for infants’ caregivers (MISAU, 2015b). Many studies described adherence and barriers
among caregivers of older children (Campbell et al., 2012; Cruz et al., 2014; Davies et al.,
2008; Fetzer et al., 2011; Mavhu et al., 2013; Naar-King et al., 2006; Nabukeera-Barungi

et al., 2007) but limited evidence exists about ART adherence barriers among caregivers of
youngest children.
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Considering that infants depend on caregivers for taking the medication, it is critical to
understand the nature of adherence behavior among caregivers and anticipate potential
threats to optimal compliance. This exploratory study monitored the infant’s viral response
trajectories after ART initiation to analyze whether the standard PSS package of care applied
to infants’ caregivers can effectively identify barriers influencing their adherence behavior.
To our best knowledge, no studies have assessed the PSS tools and model of care offered to
caregivers of HIV-infected infants.

Study setting and population

This study was conducted at Matola Provincial Hospital, in Maputo Province, southern
Mozambique, where the HIV prevalence was of 22.9% (MISAU et al., 2018). Patients
included in the study were caregivers of HIV perinatally infected infants starting ART
within two months of age and followed for 18 months, from Feb 2017 to August 2019. All
caregivers had a PSS session with a trained psychologist after the first month of therapy,
followed by monthly sessions and responded to a study questionnaire, administered by the
study nurse, within the first three months after enrollment. The interview was conducted in
Portuguese and in Changana, the local language.

This is an ancillary study of a cohort study started in 2017, called “Immunity and HIV
persistence in perinatal HIV infection”, funded by the National Institute of Health —

NIH (Al127347), developed in collaboration with Fundagdo Ariel Glaser contra o SIDA
Pedidtrico, the Instituto Nacional de Satde, Mozambique, the University of Miami, U.S.A.
and the Bambino Gesd Children’s Hospital, IRCCS, Rome, Italy.

Study design and data collection

This is an exploratory study consisting of a review of infants’ clinical file, where caregiver’s
study questionnaire, visit notes from the first PSS session, and results of infant’s viral load
measurements were reported. Collection of questionnaire answers and the first PSS visit
notes was done using a systematic approach.

The study questionnaire explored the following topics: mother’s ART discontinuation

in the past, mother’s education, number of people living in the same household, ART
administration to infant and any assistance, difficulties encountered in child’s ingestion of
drugs, times caregiver forgot giving drugs, attendance of traditional healer, mother’s and
child serostatus disclosure within family or friends. The PSS notes were reported using the
standardized Ministry of Health (MOH) PSS checklist (MISAU, 2015c) (Table 1).

Data analysis

Qualitative data were analyzed using a content analysis approach. Two researchers (MGL
and SC) agreed to use the MOH codes embedded in the PSS tool and jointly defined and
added new codes. They jointly applied the codes to all collected data and agreed on any
coding discrepancies across the entire data set. They jointly developed the higher order PSS
themes to be reported. MGL and SC have not been involved in the collection of qualitative
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data, that were collected by a trained psychologist and nurse. Themes and factors related to
caregiver’s adherence behavior were identified and considered in relation to infant’s viral
response trends.

We assessed whether the MOH PSS checklist applied to caregivers, identified or missed
factors influencing caregiver’s adherence behavior. Analysis of PSS 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.

Descriptive analysis was done considering two groups of infants, with good and poor
virologic response VR. Good VR was defined in case of virologic suppression (i.e. plasma
HIV-RNA <1000 copies/ml — MOH definition) (MISAU, 2015a) achieved and maintained
in all the measurements. Poor VR was defined when the infant never achieved viral
suppression, or when, after achieving viral suppression, had more than one measurement
of HIV-RNA plasma above 1000 copies/ml in follow-up tests.

Ethical considerations

Results

The study was approved by the National Bioethics Committee (IRB00002657, 102/CNBS/
2016), the Mozambican MOH, the IRB of University of Miami and Bambino Gesu
Children Hospital, IRCCS. Caregivers who agreed to participate in the study signed a
written informed consent for themselves and for their infants, including consent to publish
de-identified data.

Characteristics of participants

A total of 31 infants (61% female) were followed for a median follow-up time of 18
months; one infant moved to another province, two died during follow up and three became
orphans. Thirty-one caregivers received the PSS session and 26 the study questionnaire, five
mothers were not interviewed (three died and two were not available). Sociodemographic
characteristics of mothers are described in Table 2.

Infants’ virologic response

Nine infants had good VR and 22 had poor VR. Among infants with poor VR: 12 never
achieved viral suppression, and 10 reached viral suppression but had a rebound within six
months after suppression. Of those who rebounded, six again achieved viral suppression
(Figures 1 and 2).

Psychosocial themes reported during the PSS visits and study questionnaire

A total of 31 first PSS visits reports and 26 study questionnaires were available and
analyzed. All caregivers attended all the appointments: half of caregivers of infants with
both good and poor VR returned on the scheduled day, half with a mean delay of three days.
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Disclosure of infant HIV serostatus and family support

The majority of mothers (23 of 31), reported that they disclosed child status to family
members or friends: 16/22 were in the group of poor VR and 7/9 in the other group (Table
3). Nevertheless, no records, in both groups, detailed whether any discussion happened
about difficulties faced by the caregiver after disclosure. Irrespective of infant’s VR, few
records indicated lack of family support (6/31) and very few reported any discrimination
issues at home or within the community. A range of reports is shown below.

The husband’s family where mother and baby live is not aware of the infant’s and
couple serostatus. (Poor VR)

The mother says she needs to disclose her serostatus to her partner; the mother-in-
law, with whom she lives, knows she has anemia. (Good VR)

The infant’s father lives in South Africa, he is not aware of the child serostatus and
he is seronegative. (Poor VR)

The father is HIV-positive and on ART since 2012 ... 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 and assessment of adherence

The majority of mothers (17 of 31), reported shared responsibility with other family member
to administer ART to the infant: 12/22 of the group of infants with poor VR and 5/9 of

the other group. Thirteen caregivers reported problems with administration of drugs, being
multiple problems frequent in mothers of infants with poor VR (Table 3).

The adherence plan was documented in 16 infants, 10 of them who lately had poor VR and 6
who had good VR.

“The child lives with parents, mother HIV-positive and father HIV-negative. Father
helps with the medication. Mother refers 10-15 min delay, in the evening dose”
(Poor VR)

“The aunty refers difficulties in giving the correct dose at the scheduled time.”
(Poor VR)

“Mother refer no delay nor skipping medication, just vomits sometimes” (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, at night he is at work”
(Poor VR)

Traditional healer

The habit to visit traditional healer was reported in 42% (13/31) of cases, with similar
frequency in both groups: 5/9 of good VR compared to 8/22 of poor VR, the rest of
caregivers denied frequenting traditional healer.
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“The mother refers she is giving the ‘moon remedy’ because the mother-in-law, is
checking on her; she is not aware of mother and infant’s serostatus” (Poor VR)

Mother’s history of ART and viral response

Mothers of infants with poor VR were on ART for a shorter time compared to mothers

of infants with good VR. More mothers in the group of infants with poor VR, reported to
have interrupted ART for some time before delivery and had also poor VR during follow up
compared to mother of infant with good VR (Table 4).

Mother mental status and stigma

With the exception of one mother of an infant with poor VR, who was diagnosed with
depression, no information exploring mother’s mental health, situations of stigmatization,
gender-based violence, substance abuse, nor linkage to support groups was reported in files.

HIV basic knowledge

No report in infants file was found about discussion of HIV basic knowledge.

Discussion

The evidence from our study is that the standard PSS checklist applied to infants’ caregiver
poorly identified barriers to ART adherence, and unsuccessfully classified infants at risk of
poor viral response.

To our best knowledge, there are no studies describing the optimal PSS approach for
caregivers of infants starting ART in the first months of life, nor their adherence behavior,
while most studies evaluated barriers among caregivers of older children (Campbell et

al., 2012; Cruz et al., 2014; Davies et al., 2008; Fetzer et al., 2011; Mavhu et al., 2013;
Naar-King et al., 2006; Nabukeera-Barungi et al., 2007; Tong et al., 2020; Verma et al.,
2020) and among children or adolescents (Campbell et al., 2012; Fetzer et al., 2011; Gibb et
al., 2003; Haberer et al., 2011; Haberer & Mellins, 2009; Ssanyu et al., 2020).

In our cohort, we found dynamic psychosocial factors related to the family dimension, such
as poor family members and partner involvement, multiple caregivers, difficulties in drugs
administration, which eventually negatively affected the adherence pattern even among those
caregivers who initially were compliant and whose infants reached viral suppression.

Using the standard PSS checklist combined with the study questionnaire, it was possible
to identify in the first session, more than half of the infants at risk of poor adherence

by evaluating the infant’s acceptability of ART and administration pattern (Table 3).
Similarly to another study in Brazil, we found administration difficulties and delegation
of responsibility as characteristics associated to children with poor adherence (Santarem
Ernesto et al., 2012).

From the questionnaire, we evinced that the mother was the primary caregiver for
almost all children. Although the majority of them reported shared responsibility to
administer the medication, counseling was not offered to other family members. In
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Uganda, having multiple caregivers and ignoring the baby’s status (Seth et al., 2014) were
factors increasing the risk of non-adherence (Nabukeera-Barungi et al., 2007). Thereafter,
promoting counseling session of other family members may be a key intervention to
improve infant’s management at home (Amzel et al., 2013; Richter, 2010; Van Winghem
etal., 2008).

Despite disclosure of mother’s and child’s HIV serostatus to family members and partners
being reported in majority of mothers, it appears that disclosure alone had limited
contribution to good adherence and achievement of infant’s viral suppression. No report

on family dynamics were mentioned during the PSS session; importantly, fathers or relatives
rarely attended the PSS session with the mother; the father of twin sisters, with good VR,
was the only partner present at the clinic.

In our context, as in many other African countries, partner decision in mother’s and child’s
health care issues often limits woman’s ability to decide and openly discuss health matters
including HIV care (Bandali, 2011; Bwirire et al., 2008; Hodgson et al., 2014; O’Gorman et
al., 2010; Ujiji et al., 2011). Implementing strategies to engage family members and males in
the infant’s care requires a stronger program response (Lahai et al., 2020; MISAU, 2018).

No adherence plan was reported for half of the caregivers in our cohort, suggesting the need
to improve support to staff offering PSS care. Inviting all infant’s caregivers and showing
them how to prepare and give the drug to the baby during multiple PSS sessions, should be
part of the standard of care.

One key element in evaluating infant’s adherence to ART not captured by the MOH standard
PSS checklist, was the mother’s viral load test result. We found that almost all mothers with
poor VR had infants with poor VR (Table 3). This correlation has been described in Kenya
and shows that it is crucial to evaluate infant’s adherence and VR in light of mother’s viral
load test result (Humphrey et al., 2019).

Another element poorly explored with the standard PSS checklist, but very important for
the infant’s care, was the mother’s mental health status: only one mother appeared to

be assessed for her mental health. This aspect needs to be better addressed as perinatal
depression prevalence is of 18% in Sub-Saharan Africa (Myer et al., 2008; Sawyer et al.,
2010; Stringer et al., 2014), affects also breastfeeding women living with HIV and has found
associated with poor ART adherence among caregivers (Bennetts et al., 1999; Spielman et
al., 2021; Stringer et al., 2014). Additional evidence has been published about the negative
psychosocial impact on mothers of early HIV diagnosis in their infant and how proper
counseling and support group participation was key to cope with the new condition (Varga
et al., 2005). A study in Brazil found that mental health, cognitive status and quality of life
were important predictors of adherence among caregivers although of older children than
ours (Cruz et al., 2014). An easy tool to screen mother’s mental health should be developed
and included in the mother’s PSS package of care in accordance to WHO recommendation
(WHO, 2016).

In our study, adherence was self-reported and good in almost all the patients. Few mothers
reported missing doses, and compliance to a scheduled visit and drug pick-ups were
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overall optimal. Our findings, once again, show that self-reported adherence is not a
reliable indicator of good viral response, and retention into care does not necessarily reflect
adherence to treatment (Bagenda et al., 2011; Cruz et al., 2014; Davies et al., 2008; Muller
et al., 2008; Teasdale et al., 2013).

This finding also highlights how structural factors related to the health provider may
influence mother’s disclosure of barriers she is facing and warns of the need to promote
and build a safe and confidential environment between the patient and the health staff (Duff
et al., 2010).

Viral load (VL) measurement is the test of choice to monitor response to ART and,
indirectly, adherence (WHO, 2016). The frequent monitoring of VL in our population
showed how variable and unpredictable the VR was, despite monthly APSS sessions. Few
infants had a good sustained VVR during the entire follow-up period, other infants had a
rebound with further suppression, while some never controlled the virus again (Figures 1
and 2). Frequent rebound after viral suppression has been described in a South African
cohort of infants (Teasdale et al., 2018) and reflects changes in caregiver’s adherence
behavior.

The suboptimal viral control we observed during the first 18 months of life, when is crucial
for an infant to control the virus for a healthy development (Violari et al., 2008), calls

for innovative and efficient interventions. We suggest to include in the PSS approach the
evaluation of VR trajectories, such as those we have presented (Figures 1 and 2). This
measure can serve as a tool to assist less specialized staff to identify cases without good viral
response, and indicate them for a more intense PSS response.

In case of poor VR or if risk factors for optimal adherence are identified, a more dynamic
community support, complementing the PSS care offered at HF, can be proposed. More
frequent home visits, such as weekly visits can be scheduled during one month, as reported
in South Africa (Calmy et al., 2007) instead of monthly visits during three months, as
recommended in Mozambique. A Directly Observed Therapy (DOT) for ART, proven
effective in increasing adherence (Gigliotti et al., 2001), could be suggested for HIV
programs that are implementing the mentors mothers (MM) strategy such as Mozambique
(Teasdale & Besser, 2008). ART DOT at health facility followed by ART DOT at home,
for one week under the supervision of a trained MM, should be considered for all newly
infected infants or in case caregiver is reporting any difficulties in administering the
medication.

The study has a few limitations. The qualitative approach did not allow us to generalize our
findings, although we believe that it identifies specific areas for innovative PSS interventions
tailored to caregivers of infants and children starting ART.

Moreover, reports from caregivers may present social desirability bias; depending on the
relationship with the health provider, 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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Another limitation, knowing that adherence factors change over time, is that our study
analyzed the initial PSS session, when it was possible to identify risk factors present in
the first period after ART initiation. However, we think that the first evaluation is crucial
and needs to be as accurate and as comprehensive as possible in order to promptly identify
potential risk factors and act on them quickly.

Our findings revealed that the standard PSS checklist alone applied to our population,

was lacking focus on many relevant matters that affected caregivers’ adherence. A
comprehensive patient-centered PSS approach for caregivers and their children needs to

be designed considering the needs of infants early and evolving age in the context of family,
extended-family and community, they are living in.

However, more robust evidence is needed on how factors related to adherence are changing
over time and the way they can effectively be addressed.

Finally, a stronger program response is required to engage partners and family members in
infant’s continuum health care.
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Individual trajectories of viral load of infants who reached viral suppression during follow-

up.
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Table 1.

The standardized Ministry of Health (MOH) PSS checklist.

Themes explored in the PSS

checklist Specific questions

HIV infection HIV basic knowledge; prevention and disease progression; acceptance of HIV status; belief in ART
efficacy; fear of adverse events and management; pill burden

Adherence to ART Time in taking medication and dose, adherence plan

General health

Feeling sick, depression, anxiety, alcohol or drug abuse, sexual behavior and condoms use, sexual
transmitted disease, family planning and safe pregnancy

Family and socioeconomic issues Gender-based violence, support, disclosure to partner and family, food availability, transport issues,

Community issues

Children care

stigma and discrimination

Traditional medicine, cultural factors, stigma and discrimination, community support and participation in
support groups

Person in charge of administering the medication, disclosure, time and dosing of ART
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Table 2.

Mothers’ characteristics at enrollment.

HIV-infected infants
Mother’s characteristics N =31 (%)

Mother’s age (years)

Median 28 [11]
Mother alive

Yes 28 (90)

No 3(10)
Marital status

Single 13 (42)

Married/living together 17 (55)

Missing 1(3)
Disclosure of serostatus to family

Yes 28 (90)

No 2(7)

Missing 1(3)
Permanent job

Yes 4(13)

No 24 (77)

Missing 3(10)
Fixed income

Yes 17 (55)

No 11 (35)

Missing 3(10)
Education

No education 2 (6)

Primary 9 (29)

Secondary 17 (55)

Missing 3(10)
Partner HIV-positive

Yes 12 (39)

No 10 (32)

Don’t know 6 (19)

Missing 3(10)
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Table 3.
Infant’s management at home.
Good VR Poor VR
N=9 n=22

Problems in ART administration
Referred problems 2 11

Vomit 1 9

Delay 0 4

Wrong dose 0 1

Forgot 1 2

Baby refused 0 1
No problems referred 6 8
Not reported 1 3
Shared responsibility in ART administration

Yes 12

No 2 7

Not reported 2 3
Child’s HIV status disclosed to family members

Yes 7 16

No 0 3

Not reported 2 3

VR = viral response; ART = antirretroviral therapy.
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Mothers’ antiretroviral therapy and viral load profile per infants’ viral response.

Table 4.

Infants with good VR

Infants with poor VR

n=9 (%) n =22 (%)
Time on ART before delivery
<3months 1(11%) 3 (14%)
3-9 months 4 (44%) 12 (55%)
>9 months 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/left) 3 (33%) 2 (9%)

Page 19

ART = antiretroviral therapy; VL = viral load; VR = viral response; Good VR = infants who reached and maintained viral load suppression during

follow up; Poor VR = infants who never reached viral load suppression or reached viral load suppression and had a subsequent rebound.
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