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Abstract

analyzed (N=61).

Objective: The World Health Organization recommends disclosing HIV-status between 6 and 12 years; American
Academy of Pediatrics recommends that children are informed at “school age!” Neither suggests an optimal age when
children should learn of their status to improve viral load suppression. Considering that virally suppressed people do
not transmit HIV and that interrupting the transmission cycle is critical to ending the HIV epidemic, our objective is

to examine the relationship between age of disclosure and viral load suppression by evaluating data from a pediatric
HIV clinic in the southern United States. Records from perinatal infected patients seen between 2008 and 2018 were

Results: Longitudinal suppression was low across all groups when benchmarked against the UNAIDS 90% global
target; black patients were less likely to achieve suppression compared to white patients (41% vs. 75%, p=0.04).
Adopted children were more likely to achieve suppression than children living with biological family (71% vs. 44%,
p <0.05). Children who learned of their status between 10 and 12 had the highest rate of suppression (65%) com-
pared to peers who learned of their status younger (56%) or older (38%). Our preliminary study is designed to spark
research on refining the current recommendations on HIV-status disclosure to perinatal infected children.
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Introduction

There are 1.8 million children (<15 years of age) living
with human immunodeficiency virus (HIV) globally—
many of these children were infected perinatally, and
nearly 2000 of these children living with HIV reside in
the United States [1]. Addressing suboptimal rates of viral
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load suppression in the perinatal infected population is
an urgent clinical and public health priority [2, 3]. When
an infant is born with HIV, a guardian must inform the
child that they are living with HIV and explain what that
means. This discussion may include topics on the infec-
tious nature of HIV, that the child contracted HIV from
the biological mother, and the need for the child to stay
adherent to antiretroviral medications to ensure contin-
ued viral suppression—all of which require the child or
youth living with HIV (YLWH) to intellectually com-
prehend the content of these discussions, and hopefully,
to not internalize HIV-related stigma or act out against
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a guardian who obfuscated a diagnosis for years. Con-
sidering the importance of knowing one’s HIV-status,
the World Health Organization recommends disclosing
HIV-status to perinatal infected children between 6 and
12 years; American Academy of Pediatrics recommends
YLWH are informed at “school age,” but neither organi-
zation suggests an optimal age when YLWH should learn
of their HIV-status to promote well-being [4, 5]. Con-
sidering the importance of viral suppression to stopping
HIV transmission, the objective of this retrospective, pre-
liminary study of administrative records is to explore if
there is potential to narrow the recommended age range
at which perinatal infected YLWH should learn of their
HIV status to promote long-term viral suppression.

Main text

Data and study participants

We examined records of perinatal infected YLWH
who received care over a 10-year period (2008-2018)
at a pediatric HIV clinic in the southern United States
(n=61). Although records were extracted from the clin-
ic’s electronic medical records database, older records
existed as scanned files within the system, requiring hand
extraction of study data. Behaviorally-infected patients
were excluded. At the time these data were extracted
(2019), the age range of study participants was 14 to
32 years; however, records were only evaluated for the
time during which these individuals were active patients
at our study site aged O to 24 years (historically, YLWH
aged out of HIV pediatric care at 25). Because this study
is a retrospective analysis of administrative data, there
were no control conditions, and there was no study pop-
ulation monitoring process. Perinatal infected YLWH
treated at this clinic over the defined 10-year period, who
were aware of their HIV status, were included in this
study. Patients were excluded from this analysis under
two conditions: patient was unaware of HIV status (not
yet disclosed) and/or if the patient did not have a Ryan
White consent form on record.

Measure of interest, age of disclosure

Age of HIV-status disclosure was extracted from admin-
istrative clinical records as a continuous variable. Age of
HIV-status disclosure was collected through self-report
from the patient or the patient’s guardian typically in
the presence of the patient. We collapsed age at which
YLWH learned of their status into three categories based
on the developmental stages of children and adolescents:
learned of HIV-status younger than 10 years (children),
between 10 and 12 (pre-adolescents), and those 13 and
older (adolescents). For patients who were unaware of
their HIV-status at the time of this analysis, age of disclo-
sure was marked as “missing”
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Measure of interest, viral load

Viral load is a key indicator along the HIV continuum
of care and was assessed by quantitative HIV ribonu-
cleic acid (RNA) polymerase chain reaction (PCR) that
was conducted through laboratory assays. For YLWH,
viral loads may be assessed multiple times a year. We
evaluated the annual viral load that was closest to the
patient’s birthday, beginning at 14 years and concluding
at 18 years (one viral load annually). Viral suppression
was indicated when the plasma HIV RNA laboratory
result was under 200 copies/mL, as recommended by the
Health Resources and Services Administration [6]. This
suppressed result indicated that the assay was unable to
detect HIV RNA within the patient’s plasma specimen.
For each annual numeric viral load, we constructed an
associated, binary measure to indicate if the patient was
suppressed or not suppressed. These measures were
populated as 1=suppressed if laboratory results indi-
cated viral load <200 (HIV RNA PCR), and for viral loads
equal to or above 200, 0=unsuppressed. Missing viral
loads were coded as 9=missing. This data management
process produced five independent categorical variables
indicating if the patient was suppressed at five sequential
time points.

We then used these annual categorical measures of
viral suppression to construct a single binary measure of
multi-year longitudinal viral suppression. If 80% or more
of the annual viral loads were 1=suppressed, then the
longitudinal viral load measure was coded as 1 =yes. If a
patient had less than an 80% suppression rate, the meas-
ure was coded 0=no, for not longitudinally suppressed.
For example, if records indicated that the patient’s viral
loads were suppressed across four of five annual labo-
ratory results (80%), then this constructed measure
was coded as 1=suppressed. We identified 80% as our
threshold, because—assuming the maximum of five viral
loads on record—this allowed patients to be classified as
longitudinally suppressed with one unsuppressed annual
viral load on file.

Statistical assessment and ethical approval

We conducted Chi squared tests for comparisons of char-
acteristics for proportions. All the tests were two-sided
(a<0.05) and conducted in SAS Enterprise Guide 8.1
(SAS® Institute Inc.). University of Alabama at Birming-
ham (UAB) provided ethical approval (IRB-981112002).

Results

Sample characteristics

Average length of time that YLWH were unaware of their
status was about 10 years. Nearly three-quarters (73%) of
study participants were diagnosed with HIV prior to their
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Table 1 Characteristics of those who learned of their HIV-status across three age bands

Age of HIV-status disclosure

80% + suppression%, (n=)

Black only%, (n=) Adopted%, (n=)

Under 10 (n=9) 56% (5)
10-12 years (n=26) 65% (17)
13 orolder (hn=19) 44% (8)

56% (5) 449 (4)
62% (16) 46% (12)
68% (13) 26% (5)

first birthday. Eighty percent of our sample identified
as non-White (Black, Hispanic, and Asian); two-thirds
(66%) identified as Black-only or African American; 49%
were male (51% female; none identified as transgender).
About 40% were adopted and 60% lived with a biologi-
cal family member. Of the 40% of adoptees, 57% were
domestic adoptions, and 43% were adopted from interna-
tional settings. Of the 60% living with biological family,
63% were living with a biological parent, while 39% were
living with extended family.

Viral suppression

We present the results of our analyses in Table 1. Lon-
gitudinal suppression was low across all groups when
benchmarked against the UNAIDS 90% global target [7].
See Table 1. Of the fifty-nine patients with at least one
viral load on record, 51% were longitudinally suppressed;
30% of black YLWH compared to 75% of white YLWH
were longitudinally suppressed. Overall, black YLWH
were less likely to achieve 80% + longitudinal suppres-
sion compared with the rest of the group (41% vs. 71%,
p=0.02) or compared with white YLWH (41% vs. 75%,
p=0.04). Internationally-adopted children had a greater
than 90% rate of longitudinal suppression. Domestically
adopted YLWH, YLWH living with extended family,
and YLWH living with a biological parent had suppres-
sion rates ranging between 42 and 46% (46%, 42%, and
43% respectively). Among patients with known age of
HIV-status disclosure (n=53), adopted children were
statistically more likely to achieve 80% -+ longitudinal
suppression compared to children living with biologi-
cal parent(s) or extended family members (71% vs. 44%,
p<0.05). Children who learned that they were living with
HIV prior to age 10 were longitudinally suppressed at a
rate of 56%. The rate of longitudinal suppression climbed
to a notable 65% in YLWH who learned of their status
between 10 and 12. The lowest rate of suppression (38%)
was in adolescents who learned of their HIV-status at 13
or older. Although substantively important, we did not
find that these differences were statistically significant
(likely due to small sample size).

Discussion
Our preliminary findings suggest that disclosing HIV-
status between 10 and 12 may promote viral suppression

through medication adherence. This period of pre-ado-
lescence, between 10 and 12, is when youth have devel-
oped greater intellectual capacity and emotional
resilience compared to younger peers. Youth at this age
are more likely to comprehend medical explanations
and healthcare considerations related to living with HIV
and how HIV-status may influence social relationships
compared to younger peers; youth in this age range are
potentially less likely, due to lower levels of autonomy
and independence, to rebel against caregivers who have
obfuscated their HIV-status for years [8, 9]. Consider-
ing the potential relationship between living arrange-
ment and viral suppression, we reviewed our data to see
if adopted children were over-represented in the 10 to 12
age group. We did not find that these rates differed in a
substantive way between those who learned of their sta-
tus under the age of 10 and those who learned of their
status between 10 and 12 years.

Limitations

Limitations should be considered when extending our
findings. Small sample size restricted our ability to con-
duct advanced statistical analyses. Further research ana-
lyzing pooled multi-clinic data can replicate, refine, and
validate findings. Age of disclosure was self-reported.
Although self-reported outcomes are subject to recall
bias, the process of disclosing HIV-status is often sup-
ported by clinical providers; thus, age of disclosure is
captured quickly after the disclosure occurs.

Abbreviations
HIV: Human immunodeficiency virus; PCR: Polymerase chain reaction; RNA:
Ribonucleic acid; YLWH: Youth living with HIV.

Acknowledgements
The authors would like to thank Ms. Dayna Cook-Heard for her dedication to
supporting research with adolescents living with HIV.

Authors’ contributions

HB was the scientific lead and contributed to all aspects of this study. TYS is
the senior author and is responsible for all data. VTN conducted the statistical
analyses. LM, LEBM, and SE contributed to the writing and editing. All authors
read and approved the final manuscript.

Funding

Research reported in this publication was supported by the National Institute
of Mental Health (NIMH) of the National Institutes of Health (NIH) under Award
Number 1KOTMH116737 and the Health Resources and Services Administra-
tion (HRSA), Grant H12HA24770. The content is solely the responsibility of the



Budhwani et al. BMC Res Notes (2020) 13:253

authors and does not necessarily represent the official views of the National
Institutes of Health or the Health Resources and Services Administration.

Availability of data and materials
The data for this study may be made available through request to the senior
author.

Ethics approval and consent to participate
University of Alabama at Birmingham provided ethical approval
(IRB-981112002).

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

! Department of Health Care Organization and Policy, School of Public Health,
University of Alabama at Birmingham (UAB), Birmingham, AL 35294, USA.

2 Department of Pediatrics, School of Medicine, University of Alabama at Bir-
mingham (UAB), Birmingham, AL 35294, USA.

Received: 16 January 2020 Accepted: 19 May 2020
Published online: 24 May 2020

References

1. Centers for Disease Control and Prevention. HIV surveillance report; 2017,
vol. 29. Published November 2018. https://www.cdc.gov/hiv/library/
reports/hiv-surveillance.html. Accessed 16 Aug 2019.

Page 4 of 4

2. Patel K, Seage GR, Burchett SK, Hazra R, Van Dyke RB, Pediatric HIV/AIDS
Cohort Study. Disparities in HIV viral suppression among adolescents and
young adults by perinatal infection. Am J Public Health. 2019;109(7):e9.
https://doi.org/10.2105/ajph.2019.305108.

3. Rainwater-Lovett K, Uprety P, Persaud D. Advances and hope for perinatal
HIV remission and cure in children and adolescents. Curr Opin Pediatr.
2016;28(1):86-92. https://doi.org/10.1097/MOP.0000000000000304.

4. Krauss B, Letteney S, de Baets A, Murugi J, Okero FA. Guideline on HIV
disclosure counselling for children up to 12 years of age. Geneva: World
Health Organization; 2011.

5. American Academy of Pediatrics. Disclosure of illness status to children
and adolescents with HIV infection. Pediatrics. 1999;103(1):164 LP-6.
https://doi.org/10.1542/peds.103.1.164.

6. Health Resources and Services Administration. Ryan White HIV/AIDS
program annual client-level data report; 2017. Published December 2018.
http://hab.hrsa.gov/data/data-reports. Accessed 17 Feb 2020.

7. UNAIDS. 90-90-90: an ambitious treatment target to help end the AIDS
epidemic. Published 1 Jan 2017. http://www.unaids.org/sites/default/files
/media_asset/90-90-90_en.pdf. Accessed 7 Aug 2019.

8. Caissy GA. Early adolescence : understanding the 10 to 15 year old. New
York: Insight Books; 1994. https://eric.ed.gov/?id=ED385387. Accessed 7
Aug 2019.

9. Lesch A Swartz L, Kagee A, et al. Paediatric HIV/AIDS disclosure:
towards a developmental and process-oriented approach. AIDS Care.
2007;19(6):811-6. https://doi.org/10.1080/09540120601129301.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://www.cdc.gov/hiv/library/reports/hiv-surveillance.html
https://www.cdc.gov/hiv/library/reports/hiv-surveillance.html
https://doi.org/10.2105/ajph.2019.305108
https://doi.org/10.1097/MOP.0000000000000304
https://doi.org/10.1542/peds.103.1.164
http://hab.hrsa.gov/data/data-reports
http://www.unaids.org/sites/default/files/media_asset/90-90-90_en.pdf
http://www.unaids.org/sites/default/files/media_asset/90-90-90_en.pdf
https://eric.ed.gov/?id=ED385387
https://doi.org/10.1080/09540120601129301

	Preliminary study on HIV status disclosure to perinatal infected children: retrospective analysis of administrative records from a pediatric HIV clinic in the southern United States
	Abstract 
	Objective: 
	Results: 

	Introduction
	Main text
	Data and study participants
	Measure of interest, age of disclosure
	Measure of interest, viral load
	Statistical assessment and ethical approval
	Results
	Sample characteristics
	Viral suppression

	Discussion

	Limitations
	Acknowledgements
	References




