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Abstract
Background: In the HIV/AIDS pandemic, the perinatally HIV-infected children, who are surviving to
adolescence, constitute a particular group, with speci�c needs to manage HIV disease and to prepare
their future. Adolescents living with perinatal HIV (ALPHIV) often experience di�cult living circumstances
that can impact educational achievement and thus, insertion in the adult life. We explore the school
trajectories of ALPHIV and determine the relative contribution of HIV-infection and the contextual
environment to their schooling situations.

Methods: We used data from the Teens Living With Antiretrovirals (TEEWA) study, a cross-sectional case-
control study, conducted from 2011 to 2014 in Thailand. We analysed data for 707 ALPHIV (cases) aged
12–19 years, receiving antiretroviral therapy in 20 hospitals throughout Thailand and 689 HIV-uninfected
adolescents (controls) living in the same institutions or, for those living in family settings, randomly
selected in the general population and individually matched for sex, age and residence. Schooling
disruption was de�ned as ≥1 year academic delay or early school dropout. Logistic regression was used
to assess factors independently associated with schooling disruption and to estimate the attributable
fraction of school disruption related to HIV-infection. We used multivariate imputations by chained
equations to manage missing data and we performed two sensitivity analyses to evaluate the reliability
of our main model.

Results: ALPHIV were 5 times more likely to experience schooling disruption than controls after
adjustment on sociodemographic factors ( ORA=5.2 [3.7-7.2]). About 50% of schooling disruption could
be attributed to HIV-infection. Boys and adolescents living in institutions were more likely to experience
schooling disruption (ORA =1.8 [1.3-2.4] and ORA =11.0 [7.7-15.8], respectively). Among ALPHIV, mental
and growth delays were signi�cantly associated with schooling disruption (ORA =3.3 [2.1-5.2] and =1.8
[1.3-2.6], respectively). For ALPHIV living in family, schooling disruption was also associated with
stigmatization experiences (ORA =1.9 [1.2-3.1]) and caregiver’s low education (ORA =2.1 [1.1-3.9]).

 Conclusions: HIV and contextual factors combine to aggravate ALPHIV educational disadvantage.
Further research is needed to clarify the pathways leading to a disrupted school trajectory among ALPHIV.
The impact of this educational disadvantage on their life prospects, especially regarding access to higher
education and professional achievement, should be explored in future research.

Introduction
With dramatic improvements in access to effective antiretroviral therapies (ART), most perinatally HIV-
infected children receiving treatment now reach adolescence and adulthood (1). Despite substantial
improvements in their neurodevelopment following early antiretroviral therapies, impairments can persist
(2) affecting children’s academic performances (2–5). Perinatally HIV-infected children and adolescents
often experience di�cult living circumstances, such as parental loss, foster care, poverty and
stigmatization, which can also have a negative impact on their educational achievements (6). However,
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studies on their educational achievements are heterogeneous in terms of age groups, study populations,
access to ART, outcomes and comparison group (7–17).

In this analysis of the Teens Living With Antiretroviral (TEEWA) study, school trajectories of adolescents
living with perinatal HIV (ALPHIV) living in Thailand are described and compared to those of HIV-
uninfected controls of the same age and living conditions, in an attempt to disentangle the contribution
of HIV-infection per se from that of concomitant contextual factors.

Methods

TEEWA study
The TEEWA study was a cross-sectional case-control survey conducted in Thailand from 2011 to 2014. It
aimed to investigate ALPHIV overall living conditions and needs.

The study targeted all ALPHIV aged 12–19 years receiving ART in one of the 20 participating hospitals
throughout Thailand. These adolescent “cases” were matched with a group of HIV-uninfected adolescent
“controls”. For cases living in family settings, controls were randomly selected in the general population,
individually matched for sex, age and district of residence. For cases living in institutions, the control
group comprised all HIV-uninfected adolescents living in the same institutions.

The study design has been described elsewhere (18). Brie�y, adolescents completed a self-administered
questionnaire, providing information on their sociodemographic characteristics (sex, ethnicity and age),
and on current school attendance, self-reported school performance, school life enjoyment, higher
education aspirations, socialization at school, participation in additional educational activities, history of
absenteeism for medical reasons, and experience of hospitalizations. To prevent unintended HIV
disclosure, no reference to HIV or AIDS was made in these questionnaires.

The adolescents’ life history was reconstructed from face-to-face interviews with their primary caregivers.
The questionnaire collected information on the adolescents’ educational history (last grade attended,
repeat grades, school type, and experience(s) of stigma/discrimination). In addition, caregivers were
asked about major events in the adolescents’ life, including parental vital status and their HIV-related
medical history (age at HIV diagnosis, ART initiation and comorbidities, and any mental or growth delay).
For adolescents living in family settings, caregivers reported their relationship with the adolescents, their
own educational level, and their living conditions.

Finally, hospital staff completed a medical form based on the adolescents’ medical records. It provided
anthropometric measurements (height and weight), ART type – non-nucleoside reverse transcriptase
inhibitor (NNRTI)-based regimen, protease inhibitor (PI)-based regimen or different ART combinations
such as double PI in case of second-line treatment failure—, the most recent CD4 count, and HIV viral
load.
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For the control group, the adolescents’ self-administrated questionnaire was similar to that for cases. The
face-to-face questionnaire for caregivers or institutional staff was also similar, except for questions
related to HIV.

De�nition of school trajectory disruption
In Thailand, compulsory education is free, starting between ages 6 and 7 years and lasting for 9 years
(19). In this analysis, a disrupted school trajectory was de�ned as a composite outcome: 1) a delay of 1
or more years compared to the expected age for grade, or 2) dropout from school before the end of
compulsory education at grade 9, or 3) enrollment in a non-formal education program dedicated to youth
who have dropped out the normal curriculum early. To generate this composite outcome, we used the
type of education (formal vs. non-formal), age and grade attended for adolescents enrolled in school at
the time of the survey, and age and grade at the time of school leaving for those out of school. Thus, a
binary variable was obtained (disrupted school trajectory vs. normal school progression).

Data analysis
To compare cases and their matched controls living in family settings, McNemar’s paired test for
categorical variables was used. To compare cases and controls living in institutions, the Chi-square test
was used for categorical variables. Non-parametric tests were used for continuous variables: Wilcoxon’s
signed-rank test for matched samples and the Mann–Whitney–Wilcoxon test for independent samples.

For the analysis of factors associated with disrupted school trajectory among all adolescents surveyed,
the main explanatory variable of interest was perinatal HIV-infection. We performed bivariate and
multivariable logistic regressions to adjust for factors that might explain academic delay or dropout: age,
sex, living circumstances (in household with parents or other family members or in an institution), and
previous hospitalizations reported by the adolescents. Using the logistic regression model, we also
estimated the attributable fraction of school disruption related to HIV.

Then the analysis focused on ALPHIV to investigate the effect of HIV-speci�c factors on schooling: age
at treatment initiation, treatment type, and comorbidities such as mental or growth delay, de�ned as
height-for-age Z-score <-2 using the WHO norms (20).

Finally, the analysis was restricted to ALPHIV living in family settings, a group for whom additional
variables were available, such as ethnicity, type of caregiver (parents, grandparents, or other family
members), caregiver’s educational level, household’s �nancial situation, living area (rural vs. urban),
school type (public vs. other), and HIV-infection-related stigmatization.

To select the variables included in the multivariable logistic regressions, a conceptual framework was
developed for potential pathways leading to disrupted school trajectories, based on a literature review (8–
12, 14, 21–26) and on our research hypotheses (supplementary �gure). Finally, we used multivariate
imputations by chained equations to manage missing data (R “MICE” package) before �tting models.

Data was analyzed using R software version 3.5.3.
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Sensitivity analyses
We also performed two sensitivity analyses using different de�nitions of school trajectory disruption: 1)
2-years or more academic delay or early school dropout; 2) age-grade delay as proposed by
Psacharopoulos & Yang (27) using the following school-for-age (SAGE) formula:

where  represents the number of completed school years,  is the current age or age at school dropout,
and  is the upper age limit for primary school admission (7 years in Thailand). For early dropout, i.e.
before grade 9, the score was calculated using the upper limit of compulsory education (age 15 in
Thailand). A binary variable was created, the age-grade delay, de�ned as a score below 100 or attendance
in a non-formal education program.

For these two sensitivity analyses, we conducted logistic regressions adjusting on the same independent
variables as in the main analysis.

Results

Study population
At the time of the survey, 924 ALPHIV (12–19 years) were receiving ART in the 20 participating hospitals.
Among them, 709 (77%) were interviewed with their caregiver/institution staff. Two adolescents were
excluded because they had no appropriate control in the general population. Therefore, we analyzed data
for 707 ALPHIV, including 571 living in family settings and 136 in institutions. The control group was
composed of 689 adolescents, including 571 living in family settings and 118 in institutions (Fig. 1).

Insert Fig. 1 here

The PHIVA group participating in the study comprised 401 girls (57%) and 306 boys (43%), median age
14.5 years (IQR: 13.1–16.1). A large majority (88%) had lost one or both parents. Among those living in
family settings, only one-third (32%) had a parent as primary caregiver; the others were cared for by their
grandparents (38%) or extended family members (30%). School attendance reached 75% and 37% of the
adolescents experienced academic delay ≥ 1 year or early school dropout (Table 1).

S A

E
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Table 1
Socio-demographic and general characteristics according to educational

situation among ALPHIV (cases) and their controls

    Cases   Controls

Variables   Born with HIV   HIV-uninfected

    N = 707   N = 689

    N (%) / Median (IQR)   N (%) / Median (IQR)

Sex        

Girl   401 (56.7)   392 (56.9)

Boy   306 (43.3)   297 (43.1)

Age   14.5 (13.1–16.1)   14.5 (13.2–16.2)

Orphan (one or both parents)    

Yes   624 (88.3)   153 (22.2)

No   83 (11.7)   536 (77.8)

Caregiver/ legal guardian    

Parent   179 (25.3)   415 (60.2)

Grandparent   213 (30.1)   89 (12.9)

Other family member   168 (23.8)   66 (9.6)

Institution staff   136 (19.2)   118 (17.1)

    11 NA (1.6)   1 NA (0.1)

Current school attendance    

Yes   602 (85.1)   656 (95.2)

No   105 (14.9)   33 (4.8)

Academic delay (≥ 1 year) or dropout    

Yes   258 (36.5)   84 (12.2)

No   441 (62.4)   605 (87.8)

    8 NA (1.1)    

Insert Table 1 here

As expected, sex and age of the controls were similar, but the percentage of those who had lost one or
both parents was much lower (22%). Among those living in family settings, the majority (73%) had a
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parent as primary caregiver, while the others were living with grandparents (16%) or extended family
members (11%). School attendance among controls was 95%, and 12% of the adolescents experienced
academic delay ≥ 1 year or early school dropout (Table 1).

School life characteristics of ALPHIV and controls
Table 2 presents a comparison of case and control characteristics in relation to their school life,
distinguishing those living in family settings and in institutions.
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Table 2
Comparison between ALPHIV (cases) and their controls for characteristics in relation to their school life

distinguishing those living in family settings and in institutions
    Adolescents living in family   Adolescents living in institutions

Variables   Cases
Born with

HIV
N=571 (%)

Controls
HIV-

uninfected
N=571 (%)

p-
value

  Cases
Born with

HIV
N=136 (%)

Controls
HIV-

uninfected
N=118 (%)

p-
value

Current school attendance
Yes   472 (82.7) 538 (94.2)     130 (95.6) 118 (100)  
No   99 (17.3) 33 (5.8)     6 (4.4) 0 (0)  
                 

Academic delay (≥ 1 year)                
Yes   96 (16.8) 21 (3.7)     96 (70.6) 52 (44.1)  
No   468 (82.0) 550 (96.3)     39 (28.7) 66 (55.9)  
    7 (1.2)       1NA (0.7)    

Early school dropout                
Yes   61 (10.7) 11 (1.9)     5 (3.7) 0 (0)  
No   510 (89.3) 560 (98.1)     131 (96.3) 118 (100)  
                 

Academic delay (≥ 1 years) or early dropout
Yes   157 (27.5) 32 (5.6)     101 (74.3) 52 (44.1)  
No   407 (71.3) 539 (94.4)     34 (25.0) 66 (55.9)  

    7 NA (1.2)       1 NA (0.7)    
Academic delay (≥ 2 years) or early dropout

Yes   109 (19.1) 20 (3.5)     67 (49.3) 20 (16.9)  
No   455 (79.7) 551 (96.5)     68 (50.0) 98 (83.1)  

    7 NA (1.2)       1 NA (0.7)    
Score for school progression
Median (IQR)   100.0 

(100.0-
114.3)

111.1 
(100.0-116.7)

    80.0 
(66.7-100.0)

100.0 
(83.3-100.0)

 

    23 NA 8 NA     2 NA    
Age-grade delay

Yes (score < 100)   138 (24.2) 27 (4.7)     99 (72.8) 52 (44.1)  
No (score ≥ 100)   426 (74.6) 544 (95.3)     36 (26.5) 66 (55.9)  
    7 NA (1.2)       1 NA (0.7)    

Public school                
Yes   532 (93.2) 523 (91.6)     82 (60.3) 90 (76.3)  
No   38 (6.7) 48 (8.4)     50 (36.8)   25 (21.2)  
    1 NA (0.2)       4 NA (2.9) 3 NA (2.5)  

Attendance in extra-curricular school
Yes   306 (53.4) 378 (66.2)     85 (62.5) 84 (71.2)  
No   263 (46.1) 193 (33.8)     50 (36.8) 34 (28.8)  
    2 NA (0.4)       1 NA (0.7)    

Friends at school                
Few / none   64 (11.2) 23 (4.0)     17 (12.5) 31 (26.3)  
Many   503 (88.1) 548 (96.0)     119 (87.5) 87 (73.7)  
    4 NA (0.7)            

School life enjoyment                
 No (OK / not much / not at

all)
75 (13.1) 56 (9.8)     19 (14.0) 25 (21.2)  

 Yes (a little / very much)   491 (86.0) 515 (90.2)     117 (86.0) 93 (78.8)  
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    5 NA (0.9)            
Self-reported academic performance

Mediocre / poor   26 (4.6) 13 (2.3)     12 (8.8) 11 (9.3)  
Fair   282 (49.4) 279 (48.9)     59 (43.4) 56 (47.5)  
Good / excellent   258 (45.2) 279 (48.9)     65 (47.8) 51 (43.2)  
    5 NA (0.9)            

Absenteeism for medical reasons
Rarely   195 (34.2) 332 (58.1)     60 (44.1) 67 (56.8)  
Sometimes   234 (41.0) 175 (30.6)     52 (38.2) 33 (28.0)  
Regularly / for a long time 131 (22.9) 63 (11.0)     23 (16.9) 18 (15.3)  

    11 NA (1.9) 1 NA (0.2)     1 NA (0.7)    
Repeat grade                

Yes   87 (15.2) 19 (3.3)     NA NA NA
No   480 (84.1) 552 (96.7)     NA NA  

    4 NA (0.7)            
Higher education aspirations 

Yes   285 (49.9) 411 (72.0)     74 (54.4) 75 (63.6)  
No   104 (18.2) 36 (6.3)     21 (15.4) 16 (13.6)  
Don’t know   182 (31.9) 124 (21.7)     41 (30.1) 27 (22.9)  

〖^†〗: Mc Nemar test; 〖^‡〗: Fisher’s exact test (when conditions for the application of Chi-squared test
are not met); 〖^§〗: Chi-squared test; 〖^¶〗: Wilcoxon signed-rank test; 〖^£〗: Mann-Whitney-Wilcoxon
test; 〖^¥〗: Stuart-Marxwell test (for matched analyses with variables with more than 2 categories)

Insert Table 2 here

Adolescents living in family settings
At the time of the survey, ALPHIV were less likely to be attending school than their general population
peers (83% vs. 94%, p < 0.001). Academic delay ≥ 1 year or early school dropout was more frequent
among cases than controls (27% vs. 6%, p < 0.001). This gap remained statistically signi�cant for school
delay ≥ 2 years (19% vs. 3%, p < 0.001). Likewise, the median score for school progression was lower
among cases than controls (100.0 vs. 111.1, p < 0.001), and 24% of ALPHIV had a score under 100 versus
5% of controls (p < 0.001). Most (> 90%) cases and controls living in family settings were enrolled in
public schools, but ALPHIV were less likely to attend extracurricular programs (53% vs. 66%, p < 0.001).
Cases reported having few or no friends more often than controls (11% vs. 4%, p < 0.001). However,
school life enjoyment and self-reported academic performances did not differ between cases and
controls. Signi�cantly more cases than controls mentioned a lifetime history of absenteeism for medical
reasons (23% vs. 11%, p < 0.001), and they were more likely to have repeated a grade (15% vs. 3%, p < 
0.001). ALPHIV were more often reluctant or unsure about pursuing higher education than controls (50%
vs. 28%, p < 0.001).

Adolescents living in institutions
At the time of the survey, almost all adolescents (> 95%) living in institutions were currently attending
school, cases and controls. Unlike adolescents living in family settings, most school-life characteristics
did not differ between cases and controls. Academic delay ≥ 1 year or early school dropout were,
however, more frequent among cases than controls, although the percentages were high in both groups
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(74% vs. 44%, p < 0.001). This gap remained signi�cant for school delay ≥ 2 years (49% vs. 17%, p < 
0.001). Likewise, school progression median scores were lower among cases than controls (80.0 vs.
100.0, p < 0.001), and 73% of ALPHIV had a score under 100 versus 44% of controls (p < 0.001).
Interestingly, cases were more likely to report having many friends at school (88% vs. 74%, p = 0.01) and
to be attending a private school (36.8% vs. 21.2%, p = 0.01).

Factors associated with school trajectory disruption
Among all adolescents surveyed in the TEEWA study (Additional �le 1)

The multivariable analysis indicated that boys were more likely to experience academic delay ≥ 1 year or
early dropout than girls ( =1.76 [1.32–2.35], p < 0.001). Age was also signi�cantly associated with a
disrupted school trajectory, with a 22% increase per year ( =1.22 [1.13–1.31], p < 0.001) as was being
cared for by an extended family member ( =1.49 [1.03–2.15], p = 0.03) or living in an institution (

=10.98 [7.72–15.80], p < 0.001). Adolescents who mentioned previous hospitalizations were more
likely to experience academic delay ≥ 1 year or early dropout ( =1.43 [1.03-2.00], p = 0.03). After
adjustment for demographic factors and previous hospitalizations, the risk of having a disrupted school
trajectory was 5 times higher among ALPHIV ( =5.05 [3.60–7.19], p < 0.001) compared to controls. In
the sensitivity analyses, results were similar except that there was no signi�cant difference according to
the type of caregiver. We estimated that about half of academic delay ≥ 1 year or early dropout could be
attributed to HIV-infection (AF = 0.47 [0.38–0.55], p < 0.001, Fig. 2). In the sensitivity analyses, the
attributable fractions were 60% for an academic delay ≥ 2 years, and 46% for the age/grade delay.

Insert Fig. 2 here

Among all ALPHIV living in family settings and in institutions (Additional �le 2)

Sociodemographic factors such as male sex ( =1.57 [1.09–2.27], p = 0.02), age ( =1.21 [1.08–
1.35], p < 0.001) and living in an institution ( =9.96 [6.20-16.37], p < 0.001) were signi�cantly
associated with academic delay ≥ 1 year or early school dropout. However, there was no signi�cant
difference according to the type of caregiver. Adolescents who mentioned previous hospitalizations were
more likely to experience academic delay ≥ 1 year or early dropout ( =1.52 [1.05–2.22], p = 0.03) as
well as those with a mental delay as reported by their caregiver ( =3.29 [2.11–5.19], p < 0.001) and
those with a height-for-age Z-score <-2 ( =1.81 [1.25–2.62], p = 0.002). Regarding ART, age at
initiation and type of ART (�rst or second-line) were not associated with academic delay ≥ 1 year or early
school dropout, after adjustment on the other factors. However, when using age-grade delay as the
outcome in the sensitivity analysis, adolescents who had initiated ART after age 9 ( =1.56 [1.01–
2.43], p = 0.05) and those receiving a second-line treatment – PI-based or other – ( =1.52 [1.01–
2.28], p = 0.05) were more likely to experience schooling disruption. Other results from the sensitivity
analyses were similar.

Among ALPHIV living in family settings (Additional �le 3)

ORA

ORA

ORA

ORA

ORA

ORA

ORA ORA

ORA

ORA

ORA

ORA

ORA

ORA
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Male sex, age, mental delay, and height-for-age Z-score <-2 were signi�cantly associated with academic
delay ≥ 1 year or early school dropout. There was no signi�cant association with the type of caregiver or
previous hospitalizations after adjustment on the other factors. Adolescents who had received second-
line treatment were more likely to experience academic delay ≥ 1 year or early dropout ( =1.66 [1.04–
2.64], p = 0.03), but there were no signi�cant differences according to age at ART initiation after
adjustment on the other factors. Additional contextual factors, such as non-Thai ethnicity ( =3.14
[1.00-9.75], p = 0.05), absenteeism ( =2.37 [1.05–5.41], p = 0.04), or low caregiver educational level (

=2.05 [1.12–3.88], p = 0.02), were signi�cantly associated with a disrupted school trajectory. Other
factors, such as living in rural areas, �nancial di�culties and the type of school (public vs. other), were
not. Experience of stigmatization at school ( =1.94 [1.21–3.10], p = 0.01) was signi�cantly
associated with disrupted school trajectories. In the sensitivity analyses, results were similar. However,
using the age-grade delay as the outcome, adolescents who had initiated ART after age 9 ( =1.68
[1.00-2.83], p = 0.05) were more likely to experience schooling disruption, while there was no signi�cant
difference according to caregiver educational level after adjustment on the other factors.

Discussion
Our results indicate that, after adjustment on sociodemographic factors, ALPHIV were 5 times more likely
to experience school trajectory disruption than controls and half of academic delay ≥ 1 year or early
dropout was attributed to HIV-infection. Furthermore, all other factors being equal, ALPHIV living in
institutions had a 10-fold higher risk of having a disrupted school trajectory than controls. School
trajectory disruption was also signi�cantly associated with HIV-comorbidities such as mental or growth
delay and stigmatization experiences.

In the TEEWA survey, school attendance was high, above 85%, for both ALPHIV and controls, in the upper
range compared to other studies in various age groups (8–12, 14). However, among adolescents living in
family settings, school attendance was lower among ALPHIV than among general population controls
(83% vs. 94%, respectively). Also, as observed (8, 12, 28), the percentage of academic delay ≥ 1 year
among ALPHIV was signi�cantly higher than among controls (17% vs. 4%), similar to the proportion of
20% found in another study among HIV-infected children aged 6–12 years in Thailand (28).

We investigated the school trajectories of ALPHIV living in either family or institutional settings. For those
living in institutions, school attendance was almost universal because of the strict institutional
administrative rules. However, the risk of school trajectory disruption was 11 times higher when living in
an institution than in family settings. Children living in institutions often experience chaotic life
trajectories such as parental loss, caregiver turnover, neglect by relatives, or poverty, which makes them
particularly vulnerable.

As usually observed, boys were more prone to disrupted school trajectory than girls (8, 14, 21, 23).
Furthermore, ALPHIV from ethnic minorities were more likely to experience disrupted school trajectories
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than their Thai peers, probably because of Thai-language de�ciencies or administrative issues causing
delays in school enlistment (29).

Some studies have highlighted the negative effect of adverse living conditions on school enrolment and
academic performance (6, 8, 9, 21–23). In our study, low caregiver educational level was signi�cantly
associated with disrupted school trajectories, but no signi�cant difference was found according to the
household’s �nancial situation or type of living area (rural or urban). This could be a consequence of the
recent policies to improve access to education in Thailand, with free, compulsory enrolment in primary
and lower-secondary school (19, 30).

Several studies carried out in North America have focused on academic achievement among HIV-infected
or affected children (13, 16, 17). Garvie et al. have shown that academic performances of HIV-infected
and exposed HIV-uninfected children aged 7–16 years were signi�cantly lower than the general
population standards but not signi�cantly different from each other (17). In our study, a small number of
HIV-uninfected adolescents living in institutions were born from HIV-infected mothers (n = 16 HIV-exposed
uninfected controls). These adolescents were less likely to experience academic delay ≥ 1 year than their
HIV-infected counterparts (31% vs. 74%, p < 0.001, data not shown), con�rming a contributing role of HIV-
infection per se to educational disadvantage.

Studies carried out in low-income countries also found a signi�cant association between HIV-infection
and disrupted schooling after adjustment on socio-economic factors (8, 9, 14). In a recent study in South
Africa, Fotso et al. found that HIV-infection signi�cantly reduced adolescent school attainment and that
contextual factors could only explain 18% of the attainment gap (8). While neurocognitive impairments
connected to HIV-infection can directly impact academic achievements, school absenteeism for frequent
illness or HIV-related stigmatization could mediate the negative effect of HIV-infection on school life (6,
11, 12, 14). In the TEEWA survey, about 20% of ALPHIV mentioned episodes or extended periods of
school absenteeism for medical reasons. In a recent cross-sectional study, Rukuni et al. found that HIV-
infected children were not only more likely to repeat a grade but that their risk of social and educational
exclusion increased in case of disabilities (12). In the TEEWA survey, after adjustment, delayed
development was signi�cantly associated with disrupted school trajectories.

In a literature review, Smith et al. emphasized the importance of early effective ART to reduce the negative
effect of HIV-infection on neurodevelopment (2). In the TEEWA study, after adjustment, delayed ART
initiation was not associated with school trajectory disruption. However, most ALPHIV had delayed ART
initiation – median age 9 years.

Finally, as in other studies (12), we found that stigmatization was signi�cantly associated with school
trajectory disruption. Stigmatization, in the form of bullying, violent or humiliating behaviors and
exclusion, was most frequently experienced at school. These traumatic events, instigated by teachers,
other students or their parents, can lead to academic failure or school dropout. The experience of
stigmatization was probably underreported by caregivers who may not have been informed by the
children of all stigmatization episodes.
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Our study presents some limitations. First, participating hospitals were not randomly selected based on
regional HIV prevalence, limiting our ability to generalize the �ndings to the country level. Nevertheless,
the survey coverage, around 10% of ALPHIV aged 12–19 years receiving ARTs in Thailand at the time,
and the geographical distribution of the hospitals across the country provide a good representation of
this population. Considering most perinatally HIV-infected children in this generation had no access to
ART in early childhood, our survey comprised a selected population of survivors.

A strength of this study is its having targeted all ALPHIV living in family or institutional environments.
Using a unique case-control study design, we also compared ALPHIV with appropriate controls of the
same sex, age and place of residence.

Our survey covered a wide age range of adolescents facing different challenges. Younger participants
were enrolled in primary school, while older participants had reached the upper limit of compulsory
education. Our large sample, however, and the results of our sensitivity analyses strengthen our �ndings.

Finally, we created a composite outcome, including academic delay ≥ 1 year and early school dropout, to
investigate factors associated with a disrupted school trajectory. We assumed these events derived from
similar mechanisms of academic failure, and this hypothesis is supported by the literature (26). However,
academic delay may result from other processes, such as delayed school entry, school interruption or
repeat grades, all of which could be compounded.

Conclusions
Our �ndings highlight the educational disadvantage experienced by ALPHIV, which could have an impact
on their adult life. The ongoing TEEWA-2 study (31) examines the situation of all ALPHIV who
participated in the �rst phase TEEWA-1 6 or 7 years later. It will evaluate the young adults’ integration into
society compared to a control group in the general population.

Today, thanks to outstanding HIV mother-to-child transmission prevention programs in Thailand, few
children born from HIV-infected mothers are HIV-infected themselves (32). Our study was carried out at a
time when ART provision was still limited, and most adolescents had initiated their treatment late in
childhood. It would be worth reconsidering whether this educational disadvantage persists in the new
generation of ALPHIV who will have received ART in their �rst years of life.
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Figure 1

Flow-chart of adolescents participating in the survey An image �le in PNG format.
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Figure 2

Estimated attributable fraction (CI95%) of school disruption related to HIV among all adolescents, using
results from the main multivariable logistic regression (academic delay ≥ 1 year or dropout) and from the
two sensitivity analyses (academic delay ≥ 2 years or dropout, and age/grade delay). A diagram �le in
PDF format.
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