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Little is known about how HIV impacts directly and indirectly on receiving, or particularly succeeding in, education in
sub-Saharan Africa. To address this gap, we used multivariable logistic regression to determine the correlation between
education outcomes in youth (aged 15-24) (being in the correct grade-for-age, primary school completion and having at
least five “O” level passes) and being HIV-positive; having an HIV-positive parent; being a young carer; or being a
maternal, paternal or double orphan, in five rounds (1998-2011) of a general population survey from eastern Zimbabwe.
The fifth survey round (2009-2011) included data on children aged 6—17, which were analysed for the impacts of the
above risk factors on regular attendance in primary and secondary schools and being in the correct grade-for-age. For
data pooled over all rounds, being HIV-positive had no association with primary school completion, “O” level passes, or
being in the correct grade-for-age in adolescents aged 16—17 years. Additionally, HIV status had no significant
association with any education outcomes in children aged 6-17 surveyed in 2009-2011. In 2009-2011, being a young
carer was associated with lower attendance in secondary school (69% vs. 85%, AOR: 0.44; p=0.02), whilst being a
maternal (75% vs. 83%, AOR: 0.67; p<0.01), paternal (76% vs. 83%, AOR: 0.67; p=0.02) or double (75% vs. 83%,
AOR: 0.68; p=0.02) orphan was associated with decreased odds of being in the correct grade-for-age. All forms of
orphanhood also significantly decreased the odds of primary school completion in youths surveyed from 1998 to 2011
(all p<0.01). We found no evidence that HIV status affects education but further evidence that orphans do experience
worse education outcomes than other children. Combination approaches that provide incentives for children to attend
school and equip schools with tools to support vulnerable children may be most effective in improving education
outcomes and should be developed and evaluated.
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Introduction

In sub-Saharan Africa (SSA), the impact of the HIV
epidemic on children’s education is only now beginning
to be properly understood. The majority of children affected
by HIV are of school-going age and live in countries
where education is not compulsory and school fees exist
(Boerma, Urassa, Senkoro, Klokke, & Ngweshemi, 1999;
UNAIDS, UNICEF, & USAID, 2004). School fees are
particularly problematic for children from households
impacted by HIV due to lost income from sick or
deceased adult relatives and the high costs of medicines
(Fenner et al., 2010). In addition to the financial barriers,
children may stop attending school because they have to
care for sick family members, or may themselves be
HIV-positive. Indeed, in the Central African Republic
and Swaziland, AIDS caused school enrolment to fall by
25-30% at the beginning of the millennium (UNAIDS,
2002) and, in a high-density community in Zimbabwe,
nearly 72% of children affected by AIDS were not in

school, compared to just 29% of children not affected by
AIDS (Kembo, 2010).

On an individual level, it has been shown that a
child’s education can be negatively impacted by either
the loss of a parent or having an HIV-positive parent.
Loss of a father may result in children dropping out of
school (Case, Paxson, & Ableidinger, 2004), while
maternal death has been associated with children not
enrolling in school, delaying school attendance, lower
educational attainment, being at a lower grade for their
age and worse performance in school (Ainsworth,
Beegle, & Koda, 2005; Birdthistle et al., 2009; Case &
Ardington, 2006; Evans & Miguel, 2007; Nyamukapa &
Gregson, 2005). Children with sick parents have also
been shown to be at a lower grade for their age due to
interruptions caused by looking after their ailing parent
(s) (Ainsworth et al., 2005; Kasirye & Hisali, 2010).

An increasing number of studies have examined the
effects of parental loss and illness on education outcomes in
SSA. A recent review noted that, of the 23 peer-reviewed
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studies on the effects of HIV/AIDS on children’s educa-
tion outcomes published between 1999 and 2010, none
had directly examined the effects of children being HIV-
positive themselves (Guo, Li, & Sherr, 2012). AIDS-
related illness experienced by HIV-positive children and
adolescents could be expected to impact negatively on
attendance and, therefore, on grade progression (Banda-
son et al.,, 2013). Moreover, research suggests that
perinatal HIV infection can cause developmental delay
and impact cognitive development at a young age
(Mayaux et al., 1996; McDonald et al., 2012; Puthanakit
etal., 2013; Smith et al., 2000), which could have negative
consequences for school performance in both primary and
secondary school children.

Although there is a general consensus that HIV and
its downstream impacts have negative consequences for
education outcomes, the type and magnitude of those
effects can vary dramatically by country. Differences
between countries in traditional customs and socio-
cultural, economic, policy and political situations influ-
ence the barriers and opportunities for education among
vulnerable children (Atekyereza, 2001; Guo et al.,
2012; Nyamukapa, Foster, & Gregson, 2003; Urassa
et al,, 1997). The effect of orphanhood on enrolment
and attendance varies with age, gender, religion and
household composition (Ainsworth et al., 2005; Ains-
worth & Filmer, 2006), all potential cofactors in the
relationship between orphanhood and school attend-
ance/enrolment (Birdthistle et al., 2009; Kiirzinger et al.,
2008; Sharma, 2006).

In SSA, Zimbabwe provides an excellent setting in
which to study education outcomes because, although
primary school fees were introduced in 1991 and have
risen steadily since (Kanyongo, 2005), literacy rates
remain among the highest in Africa, with education
being a clear priority in many families. We investigated
the impact of a range of HIV-related effects on children’s
and adolescents’ education outcomes in the Manicaland
province of Zimbabwe, using pooled data for adolescents
from five survey rounds conducted from 1998 to 2011
and data for children from a dedicated child survey
(2009-2011). Dimensions of vulnerability to HIV inves-
tigated were (1) being HIV-positive; (2) having an HIV-
positive or AIDS-sick parent; (3) being a maternal,
paternal orphan or double orphan; and 4) being a young
carer. High school enrolment in the study population
(over 90% in 2009-2011) allowed us to examine the
effects of HIV not only on school attendance but also on
quality of education. Education outcomes considered
were (1) regular attendance of primary or secondary
school, (2) enrolment in the correct grade for age, (3)
completion of primary school, and (4) having acquired at
least five “O” level passes (final year examinations, of
which five passes are the minimum requirement for
formal sector employment).
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Methods
Study population and data collection

The Manicaland HIV/STD Prevention Project is a popu-
lation-based, open-cohort survey in the Manicaland prov-
ince of eastern Zimbabwe. Five rounds of the survey were
conducted between 1998 and 2011. Each round involves a
census of all households in the 12 study sites (2 small
towns; 2 roadside settlements; 4 subsistence farming areas;
and 4 large-scale agricultural estates), followed by random
sampling of individual household members aged 15-54
for interview, with roughly 10,000 individuals interviewed
in each round. As part of the most recent round (2009—
2011), a child survey component was added. A total of
5520 two- to seventeen-year-olds were interviewed from a
random sample of households using a structured question-
naire similar to that employed in the adult survey. Dried
blood spot samples were taken from all participants and
tested for HIV in an offsite laboratory using the COM-
BAIDS-RS HIV 1+2 Immunodot Assay (Span Diagnost-
ics, India); HIV positives were confirmed using
Vironostika HIV Uni-form I Plus O (Biomérieux, France).

Ethical approval for the Manicaland HIV/STD Pre-
vention Project was obtained from the Medical Research
Council of Zimbabwe, the Biomedical Research and
Training Institute Zimbabwe’s institutional review board,
and the Imperial College London Research Ethics
Committee. Written informed consent was obtained prior
to survey participation from the participant or their
primary carer, if under the age of 18. In addition,
children aged 7-12 and adolescents aged 13—-17 years
provided verbal or written assent, respectively. Partici-
pants and guardians were informed that, at any point,
they could refuse to answer a question or decline to
continue the interview.

Education variables

Educational outcomes were measured using different
variables in the adult and child surveys. From the adult
survey, data were pooled over all rounds and educational
outcomes were completion of primary school (aged 15—
24), having at least five “O” level passes (aged 16-24)
and being in the correct grade-for-age (aged 15-20).
Grade-for-age was used to measure progress in schooling
and adolescents were deemed to be progressing normally
if they were no more than two years behind in school
(Miller, 2006). The two-year leeway allowed for the
differing ages when children start school.

For the child survey, education outcomes were
primary school completion (aged 13-17), being in the
correct grade-for-age (aged 8-17) and regular attendance
for both primary (aged 6-12) and secondary (aged 13—
17) school. Regular attendance was defined as having
attended at least 80% of the last 20 school days. Children
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who were not enrolled in school were included in the
analysis as children who did not attend regularly.

Data analysis

Logistic regression was used to determine associations
between the education outcomes and children made
vulnerable by AIDS, either through being HIV-positive;
being a young-carer; having an HIV-positive parent; or
being a maternal, paternal or double orphan. Comparison
groups were individuals who were unaffected by HIV/
AIDS. Models were adjusted for age (linearly, by single
year of age), gender, socio-economic status (measured
using a previously described index (Lopman et al.,
2007)), community type (subsistence farming, roadside
settlement, town or estate) and round of data collection
(if applicable). Individual random effects were included
to account for repeated measures of the same individuals
in multiple survey rounds and household random effects
were included to account for residual correlation
between children residing in the same household. Ana-
lysis of the association between being HIV-positive and
education outcomes for young adults included only
persons aged 15-17 in rounds 4 and 5, of whom, HIV-
positive persons were most likely long-term survivors of
mother-to-child transmission (MTCT) (Eaton et al.,
2013), to avoid the reverse causality that poor education
outcomes contributed to subsequent risk of HIV infec-
tion. In cases where orphanhood was significantly
associated with an education outcome, we tested whether
age of orphanhood had an impact on that outcome.

Results

Table 1 presents characteristics of vulnerable and non-
vulnerable children in 2009-2011 (round five of the
survey). There were no significant differences between
the different types of vulnerable children, except for young
carers being older than other children (mean age: 14.4
years vs. 10.8 years; p<0.01). All categories of vulnerable
children were more likely to come from households
receiving external assistance than non-vulnerable children
(all p values <0.05). Additionally, young carers were
significantly more likely to come from households receiv-
ing schooling support than other categories of children
(14.0% vs. 3.6%, p<0.01). When comparing children
receiving external support to those not, although the
numbers are small, orphans from households receiving
support for schooling (n=91) were significantly more
likely (76.7% vs. 50.0%, p=0.03) to be in the correct
grade-for-age than orphans not receiving support.

Being HIV-positive was not significantly associated
with any education measures in youth aged 15-17 years
pooled from rounds 4 and 5 (Table 2) or in children aged
6-17 surveyed from 2009 to 2011 (Table 3). Young

Table 1. Characteristics of vulnerable and non-vulnerable children (aged 6—17) in round five (2009-2011) of the Manicaland survey.

Paternal orphan Double orphan

Maternal orphan

HIV+ parent (not ill) HIV+ parent (ill)  Young carer

HIV+ child

Non-vulnerable
(n: 2518, 55.0%)

(n: 585, 12.8%) (n: 178, 3.9%) (n: 86, 1.9%)  (n: 727, 15.9%)  (n: 1406, 30.7%)  (n: 483, 10.6%)

(n: 94, 2.1%)

12.7 12.8 144 13.6 134 13.9
49.6%

12.5

12.4

Average age

50.1%

41.9% 48.8%

48.6% 49.4%

53.2%

49.3%

Percent male
Site type

Town

17.2%
15.9%
42.7%
24.2%

15.7%
18.4%
42.0%
23.8%

18.0%
17.1%
39.3%
25.6%

15.1%
27.9%
39.5%
17.4%

19.1%
22.5%
36.0%
22.5%

17.6%
25.0%
35.6%
21.9%

18.1%

13.9%
23.9%
42.4%
19.8%

11.7%
50%
20.2%

Commercial estate

Subsistence farming
Roadside trading

centre
Average SES

0.33 0.33 0.31 0.30 0.29 0.31 0.29 0.30

Percent receiving external support

15.2% 16.3% 23.3% 14.4% 14.4% 14.7%
14.0%

17.0%

10.5%

Any form of support
Education support

4.6%

4.6%

4.4%

7.3%

4.4%

4.3%

1.1%

Note: Percentages of vulnerable and non-vulnerable children do not add up to 100% as some children are in more than one category of vulnerability.



Table 2. Associations between measures of childhood vulnerability and education outcomes in data from youth (aged 15-24 years) pooled over five survey rounds (1998-2011).

Correct grade for age (ages 15-20)

Completed primary (ages 15-24)

5+ O level passes (ages 16-24)

n/N (%)

AOR (95% CI)

p

n/N (%)

AOR (95% CI)

p

n/N (%)

AOR (95% CI)

p

HIV+*

HIV+ parent
Parent not ill
Parent ill
Young carer
Orphanhood®
Maternal orphan
Paternal orphan
Double orphan

1177/1370 (85.9%)

892/1260 (70.8%)
946/1356 (69.8%)
1448/2184 (66.3%)

2483/3641 (68.2%)
3155/4586 (68.8%)
3034/4429 (68.5%)

0.87 (0.32-2.35)

1.23 (0.90-1.70)
0.88 (0.60-1.28)
1.25 (0.95-1.64)

0.83 (0.65-1.06)
0.99 (0.81-1.19)
0.85 (0.67-1.10)

0.78

0.20
0.67
0.10

0.14
0.90
0.22

1674/1754 (95.4%)

1346/2137 (96.3%)
2405/2505 (96.0%)
7858/8160 (96.3%)

6097/6351 (96.0%)
8705/9042 (96.3%)
7701/8015 (96.1%)

0.75 (0.12-4.56)

1.16 (0.55-2.44)
1.03 (0.57-1.86)
0.92 (0.59-1.44)

0.4 (0.29-0.67)
0.59 (0.40-0.86)
0.47 (0.31-0.71)

0.75

0.70
0.93
0.71

<0.01
<0.01
<0.01

70/1,596 (4.4%)

168/1,729 (9.7%)
217/2,089 (10.4%)
795/5,519 (14.4%)

418/5,468 (7.6%)
522/6,914 (7.5%)
510/6,740 (7.6%)

0.48 (0.12-2.00)

1.45 (0.91-2.33)
1.42 (0.80-2.50)
1.11 (0.85-1.45)

0.93 (0.66-1.31)
1.00 (0.74-1.34)
0.90 (0.62-1.32)

0.32

0.12
0.23
0.46

0.68
0.98
0.60

Note: Odds ratios are adjusted for age, sex, round, SES and site type, with household and individual (to account for repeat measurements) random effects.
n/N: number of youth who have attained the education outcome/total number of youth included in each analysis (NB: N differs for each analysis due to different response rates for the questions on the
vulnerability categories).

?Ages 15-17, rounds 4 and 5 only.

Ages 15-20.

Table 3. Associations between measures of childhood vulnerability and education outcomes in children in most recent survey round (2009-2011).

Correct grade for age (ages 8-17)

Primary attendance (ages 6—12)

Secondary attendance (ages 13-17)

n/N (%)

AOR (95% CI)

p

n/N (%)

AOR (95% CI)

p

n/N (%)

AOR (95% CI)

p

HIV+

HIV+ parent
Parent not ill
Parent ill
Young carer
Orphanhood
Maternal orphan
Paternal orphan
Double orphan

1632/1995 (81.8%)

544/684 (79.5%)
488/645 (75.6%)
1044/1265 (82.5%)

1979/2453 (80.7%)
2377/2967 (80.1%)
2306/2890 (79.8%)

0.77 (0.38-1.56)

1.19 (0.73-1.93)
0.75 (0.43-1.31)
0.83 (0.43-1.59)

0.67 (0.51-0.88)
0.67 (0.60-0.96)
0.68 (0.49-0.93)

0.47

0.49
0.32
0.57

<0.01
0.02
0.02

1115/1216 (91.7%)

173/194 (89.2%)
1096/1195 (91.7%)

1299/1409 (92.2%)
1514/1644 (92.1%)
1487/1613 (92.2%)

0.88 (0.14-5.53)

N/A®
0.47 (0.05-4.73)
0.73 (0.06-9.56)

1.59 (0.53-4.75)
1.16 (0.57-2.36)
1.63 (0.50-5.31)

0.89

0.52
0.81

0.41
0.68
0.42

481/729 (66.0%)

184/259 (71.0%)
177/257 (68.9%)
519/623 (83.3%)

637/922 (69.1%)
769/1114 (69.0%)
744/1088 (68.4%)

1.67 (0.43-6.48)

1.04 (0.56-1.95)
1.23 (0.55-2.76)
0.47 (0.25-0.89)

0.77 (0.52-1.12)
0.80 (0.57-1.12)
0.73 (0.46-1.16)

0.46

0.89
0.61
0.02

0.17
0.19
0.18

Note: Odds ratios are adjusted for age, sex, SES and site type, with household random effects.
n/N: number of youth who have attained the education outcome/total number of youth included in each analysis (NB: N differs for each analysis due to different response rates for the questions on the
vulnerability categories).

*No children in comparison group who do not attend school regularly.
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carers were less likely to attend secondary school (69.0%
vs. 85.2%, AOR: 0.44, p=0.02) from 2009 to 2011, a
difference that was seen in both male and female young
carers. However, being a young carer had no association
with primary school attendance. Maternal (74.9% vs.
82.6%, AOR: 0.67, p<0.01), paternal (76.3% vs. 82.6%,
AOR: 0.67, p=0.02) and double (75.0% vs. 80.6%,
AOR: 0.68, p=0.02) orphans were all less likely to be
in the correct grade-for-age amongst children aged
8-17 years surveyed from 2009 to 2011. Youth aged
15-20 years pooled over all rounds were less likely to

have completed primary school if they were maternal
(94.6% vs. 96.7%, AOR: 0.44, p<0.01), paternal (95.7%
vs. 96.8%, AOR: 0.59, p<0.01) or double (94.4% vs.
96.4%, AOR: 0.47, p<0.01) orphans. However, the effect
of orphanhood was not cumulative: double orphans were
no more likely than maternal or paternal orphans to suffer
educational setbacks (Figure 1) after adjusting for covari-
ates, and orphanhood was not associated with primary or
secondary school attendance or with “O” level passes.
Age at orphanhood was not significantly associated with
any of the education outcomes.

100.0%
96.6% 96.4%
95.0% |- ¢ 96, § 94.9% §94.4%
]
& 90.0% |
o _
2 S 850%
oF
! 80.0%
S E
=
@ .= 750%
gs "
£3 700%f
=Y
2a
« E 650%
°© o
= O
E 60.0%
L8]
o
55.0%
50.0% T T T 1
Unaffected Paternal orphan Maternal orphan Double orphan
100.0%
95.0%
g
= 90.0% r
o
(%]
2z 85.0%
=
N 2 800% I § 79.5%
o
& 75.0%
B3 i % 74.8% 72.0% 73.8%
%%é 70.0% -
=
z 65.0% |-
o —
o
ko) 60.0% r
€
8 55.0%
L]
o.
50.0% T T T 1

Unaffected

Paternal orphan

Maternal orphan Double orphan

Figure 1. Unadjusted differences in percentage of children who have completed primary school (1a) and who are in the correct grade
for age (1b) as a function of orphanhood status, compared to children unaffected by the HIV-epidemic.



Discussion

Our analysis did not find evidence that HIV status affects
children’s education outcomes in eastern Zimbabwe. The
lack of effect of HIV status on education outcomes in
younger children could be because HIV-positive children
who have survived to primary school age have experi-
enced slower disease progression, have exhibited few
signs of infection and are unaware that they are infected.
Bandason et al. found an association between HIV status
and being in the correct grade-for-age in primary school
children in Harare, which was attributable to illness
(Bandason et al., 2013). However, they did not adjust for
potential confounders, such as orphanhood, a possible
alternative explanation for poorer educational outcomes,
as is suggested in our analysis. Associations between
HIV and education outcomes amongst adolescents might
have been expected considering other evidence that HIV-
positive adolescents experience AIDS-related illnesses
(Eaton et al., 2013; Ferrand et al., 2010) which could
impact negatively on school attendance and perform-
ance. We saw no evidence of this, perhaps due to the
small number of HIV-positive children of school-going
age in our sample. If sick children and adolescents were
less likely to participate in the survey, our results could
be subject to selection bias. However, only 0.65%
(5/768) of non-respondents in our child survey were
due to illness.

Although a child’s HIV infection status did not affect
their education outcomes, being a young-carer and
orphanhood had negative impacts on education out-
comes. Between 2009 and 2011, young carers were
significantly less likely to attend school regularly than
their unaffected peers. As Cluver describes, this is likely
due to the time constraints and high burden placed on
children who must care for ailing relatives or younger
siblings after a parent has died (Cluver, Operario, Lane,
& Kganakga, 2012).

Orphanhood significantly reduced the odds of chil-
dren being in the correct grade for their age and
completing primary school. Previous studies, sum-
marised in a review by Guo et al. also found orphaned
children to be educationally disadvantaged compared to
their peers (Guo et al., 2012). Most commonly, studies
reported that orphaned children were less likely to be
enrolled in school or to attend regularly (Case et al.,
2004; Evans & Miguel, 2007; Monasch & Boerma,
2004). However, other studies (Birdthistle et al., 2009;
Kiirzinger et al., 2008; Oladokun, Brown, Aiyetan,
Ayodele, & Osinusi, 2009; Sharma, 2006) found, as we
did, that orphanhood had no effect on enrolment or
attendance. In addition to the effects of orphanhood
varying by country, due to differences in potential
cofactors (Guo et al., 2012), the lack of effect we saw
could also have been due to orphaned children being
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relocated to live with more well-off relatives, who were
willing and able to provide for their education. Although
the numbers were low, we found that orphaned children
living in households who reported receiving external
support were more likely to be in the correct age-for-
grade than those not receiving support. External support
received by vulnerable households could have permitted
families to send their children to school on a regular
basis. This possibility is supported by recent findings
from our study population that both conditional and
unconditional cash transfers to households increased
school attendance amongst vulnerable children (Robertson
et al, 2013); findings which echo those from other
settings (Kremer, Brannen, & Glennerster, 2013).

The few studies that have examined the gap in
schooling found, as we did, that children who lost either
or both of their parents to AIDS were less likely to be in
the correct grade for their age due to the interruption in
studies caused by parental illness preceding death (Ains-
worth et al., 2005; Bicego, Rutstein, & Johnson, 2003).
Some of these studies have found that it is not atypical
for households where one or more parents have died of
AIDS to prioritise the enrolment of older children while
delaying enrolling the younger ones (Guo et al., 2012).

In a previous study using data from the first two
rounds of the survey in Manicaland, all types of orphans
were less likely to have completed primary school than
their unaffected counterparts (Nyamukapa & Gregson,
2005). Other studies have found that orphanhood can
hinder general educational attainment due to the inter-
ruption of parental illness and death (Ainsworth et al.,
2005; Bicego et al., 2003). Moreover, children orphaned
by AIDS have been reported to be less confident and
more impulsive, anxious and aggressive in school than
other children (Tu et al., 2009). This disruptive behavi-
our, along with the potential psycho-social impacts of
AIDS orphanhood (Nyamukapa et al., 2008, 2010),
could account for the poor school performance of
orphaned children.

We found that the percentage of children behind in
school in Manicaland (from 2009 to 2011) increases
from 17.4% (95% CI: 15.8-19.0%) overall to 23.1%
(95% CI: 20.2-26.0%) for paternal orphans and 25.4%
(95% CI: 19.7-31.1%) for maternal orphans. This is
particularly worrisome given the continued high levels of
orphanhood in Zimbabwe (Zimbabwe Ministry of Health
and Child Welfare, 2012). The lower education levels
experienced by orphans compared to other children have
potentially severe negative consequences for childhood
development and life outcomes considering that children
who miss out on education often struggle as adults to
find employment, and, when they do find a job, typically
earn less than their educated counterparts (Plan, 2008).
Exacerbating this problem is the economic situation of
Zimbabwe. Initially, after Independence in 1980,
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Zimbabwe’s primary education was free of charge, but
fees were introduced in 1991 (Kanyongo, 2005). Fees
have risen steadily since then, and, with the economic
crash in the last 2000s, many families, particularly in
rural areas, were either unable to afford school fees, or
needed their children to help out at home earning money.
For children who grow up in rural areas, such as those in
Manicaland, education enables them to make better use
of the resources available, whether by teaching them
how to increase the productivity of their land, how best
to sell excess produce and how to manage their
household budget (Plan, 2008). Without the skills that
proper education imparts, children already disadvantaged
by the loss of a parent may continue to fall further
behind their more educated peers.

Conclusions

Whilst we found no evidence that HIV-infected children
suffered poorer educational outcomes in this population,
our findings add to the body of knowledge which
suggests that children from families impacted by the
HIV epidemic, particularly orphaned children, are less
likely to succeed in school than children less affected by
AIDS. Orphaned children were more likely than non-
vulnerable children to live in a household receiving
external support and those that did had improved
education outcomes, although the coverage of these
programmes was modest in the study populations.
Recent studies have shown that cash transfer pro-
grammes, in particular, can be an effective means of
promoting education (Kremer et al., 2013; Robertson
et al., 2013). However, for schools to be able to support
children made vulnerable by HIV/AIDS, it is necessary
that they remain accessible to as many children as
possible, which can be a challenge due to the many
barriers that exist at the individual and institutional levels
(Schenker & Nyirenda, 2002). Therefore, a combination
approach that provides incentives for children to attend
school and also equips schools with the tools to support
vulnerable children may be most effective in improving
education outcomes.

Acknowledgements

We are grateful to all participants in the Manicaland HIV/STD
Prevention Project.

Funding

E.L.P. is a recipient of a Doctoral Foreign Study Award from
the Canadian Institutes for Health Research, Canada. JW.E
thanks the Bill and Melinda Gates foundation for funding
support via a grant to the HIV Modelling Consortium. The
Manicaland HIV/STD Prevention Project is supported by a
grant from the Wellcome Trust [grant number 050517/z/97abc].

References

Ainsworth, M., Beegle, K., & Koda, G. (2005). The impact of
adult mortality and parental deaths on primary schooling
in North-western Tanzania. Journal of Development Stud-
ies, 41, 412-439. doi:10.1080/0022038042000313318

Ainsworth, M., & Filmer, D. (2006). Inequalities in children’s
schooling: AIDS, orphanhood, poverty, and gender. World
Development, 34, 1099-1128. doi:10.1016/j.worlddev.
2005.11.007

Atekyereza, P. R. (2001). The education of girls and women in
Uganda. Journal of Social Development in Africa, 16,
115-146. doi:10.4314/jsda.v16i2.23876

Bandason, T., Langhaug, L. F., Makamba, M., Laver, S.,
Hatzold, K., Mahere, S., ... Ferrand, R. A. (2013). Burden
of HIV among primary school children and feasibility of
primary school-linked HIV testing in Harare. Zimbabwe:
A mixed methods study. AIDS Care, 25, 1520-1526.

Bicego, G., Rutstein, S., & Johnson, K. (2003). Dimensions of
the emerging orphan crisis in sub-Saharan Africa. Social
Science & Medicine, 56, 1235-1247. doi:10.1016/S0277-
9536(02)00125-9

Birdthistle, 1., Floyd, S., Nyagadza, A., Mudziwapasi, N.,
Gregson, S., & Glynn, J. R. (2009). Is education the link
between orphanhood and HIV/HSV-2 risk among female
adolescents in urban Zimbabwe? Social Science & Medi-
cine, 68, 1810-1818. doi:10.1016/j.socscimed.2009.02.035

Boerma, J. T., Urassa, M., Senkoro, K., Klokke, A., & Ngveshemi,
J. Z. (1999). Spread of HIV infection in a rural area of
Tanzania. AIDS, 13, 1233-1240. doi:10.1097/00002030-
199907090-00013

Case, A., & Ardington, C. (2006). The impact of parental death
on school outcomes: Longitudinal evidence from South
Africa. Demography, 43, 401-420. doi:10.1353/dem.20
06.0022

Case, A., Paxson, C. H., & Ableidinger, J. (2004). Orphans in
Africa: Parental death, poverty and school enrollment.
Demography, 41, 483-508. doi:10.1353/dem.2004.0019

Cluver, L., Operario, D., Lane, T., & Kganakga, M. (2012). “I
can’t go to school and leave her in so much pain”:
Educational shortfalls among adolescent ‘young carers’ in
the South African AIDS epidemic. Journal of Adolescent
Research, 27, 581-605. doi:10.1177/0743558411417868

Eaton, J., Garnett, G. P., Takavarasha, F., Mason, P., Robertson,
L., Schumacher, C., ... Gregson, S. (2013). Increasing
adolescent HIV prevalence in eastern Zimbabwe - Evid-
ence of long-term survivors of mother-to-child transmis-
sion? PLoS One, 8, €70447. doi:10.1371/journal.pone.
0070447

Evans, D. K., & Miguel, E. (2007). Orphans and schooling in
Africa: A longitudinal analysis. Demography, 44(1), 35—
57. do0i:10.1353/dem.2007.0002

Fenner, L., Brinkhof, M. W., Keiser, O., Weigel, R., Cornell,
M., Moultrie, H., ... International epidemiologic Data-
bases to Evaluate AIDS in Southern Africa. (2010). Early
mortality and loss to follow-up in HIV-infected children
starting antiretroviral therapy in Southern Africa. JAIDS
Journal of Acquired Immune Deficiency Syndromes 54,
524-532. doi:10.1097/QAI.0b013e3181e0c4cf

Ferrand, R. A., Bandason, T., Musvaire, P., Larke, N., Nathoo,
K., Mujuru, H., ... Corbett, E. L. (2010). Causes of acute
hospitalization in adolescence: Burden and spectrum of
HIV-related morbidity in a country with an early-onset
and severe HIV epidemic: A prospective survey. PLoS
Medicine, 7, 1000178. doi:10.1371/journal.pmed.1000178.
s001


http://dx.doi.org/10.1080/0022038042000313318
http://dx.doi.org/10.1016/j.worlddev.2005.11.007
http://dx.doi.org/10.1016/j.worlddev.2005.11.007
http://dx.doi.org/10.4314/jsda.v16i2.23876
http://dx.doi.org/10.1016/S0277-9536(02)00125-9
http://dx.doi.org/10.1016/S0277-9536(02)00125-9
http://dx.doi.org/10.1016/j.socscimed.2009.02.035
http://dx.doi.org/10.1097/00002030-199907090-00013
http://dx.doi.org/10.1097/00002030-199907090-00013
http://dx.doi.org/10.1353/dem.2006.0022
http://dx.doi.org/10.1353/dem.2006.0022
http://dx.doi.org/10.1353/dem.2004.0019
http://dx.doi.org/10.1177/0743558411417868
http://dx.doi.org/10.1371/journal.pone.0070447
http://dx.doi.org/10.1371/journal.pone.0070447
http://dx.doi.org/10.1353/dem.2007.0002
http://dx.doi.org/10.1097/QAI.0b013e3181e0c4cf
http://dx.doi.org/10.1371/journal.pmed.1000178.s001
http://dx.doi.org/10.1371/journal.pmed.1000178.s001

Guo, Y., Li, X., & Sherr, L. (2012). The impact of HIV/AIDS
on children’s educational outcome: A critical review of
global literature. AIDS Care, 24, 993-1012. doi:10.1080/
09540121.2012.668170

Kanyongo, G. Y. (2005). Zimbabwe’s public education system
reforms: Successes and challenges. International Educa-
tion Journal, 6(1), 65-74.

Kasirye, 1., & Hisali, E. (2010). The socioeconomic impact of
HIV/AIDS on education outcomes in Uganda: School
enrolment and the schooling gap in 2002/2003. Interna-
tional Journal of Educational Development, 30(1), 12-22.
doi:10.1016/j.ijjedudev.2009.07.003

Kembo, J. (2010). Social and economic consequences of HIV
and AIDS on children: Case study of a high-density
community in Harare, Zimbabwe. Journal of Social
Aspects of HIV/AIDS, 7, 39—46. doi:10.1080/17290376.
2010.9724976

Kremer, M., Brannen, C., & Glennerster, R. (2013). The
challenge of education and learning in the developing
world. Science, 340, 297-300. doi:10.1126/science.123
5350

Kiirzinger, M. L., Pagnier, J., Kahn, J. G., Hampshire, R.,
Wakabi, T., & Dye, T. D. V. (2008). Education status
among orphans and non-orphans in communities affected
by AIDS in Tanzania and Burkina Faso. AIDS Care, 20,
726-732. doi:10.1080/09540120701693958

Lopman, B., Lewis, J. J., Nyamukapa, C. A., Mushati, P.,
Chandiwana, S. K., & Gregson, S. (2007). HIV incidence
and poverty in Manicaland, Zimbabwe. AIDS, 21, S57-
S66. doi:10.1097/01.aids.0000300536.82354.52

Mayaux, M. J., Burgard, M., Tegals, J. P., Cottalorda, J., Krivine,
A., Simon, F., ... Blanche, S. (1996). Neonatal character-
istics in rapidly progressive perinatally acquired HIV-1
disease. Journal of the American Medical Association,
275, 606-610. doi:10.1001/jama.1996.03530320030030

McDonald, C. M., Manji, K. P., Kupka, R., Bellinger, D. C.,
Spiegelman, D., Kisenge, R., ... Duggan, C. P. (2012).
Stunting and wasting are associated with poorer psycho-
motor and mental development in HIV-exposed Tanzanian
infants. Journal of Nutrition, 143, 204-214. do0i:10.3945/
jn.112.168682

Miller, C. (2006). How do children experience poverty?
Orphan based disparities in health and education in
Botswana. In A. Minujin, E. Delamonica, & M. Komar-
ecki (Eds.), Poverty and children: Polices to break the
vicious cycle. New York, NY: The New School and
UNICEEF.

Monasch, R., & Boerma, J. T. (2004). Orphanhood and
childcare patterns in sub-Saharan Africa: An analysis of
national surveys from 40 countries. AIDS, 18, S55-S65.
doi:10.1097/00002030-200406002-00007

Nyamukapa, C. A., Foster, G., & Gregson, S. (2003). Orphans’
household circumstances and access to education in a
maturing HIV epidemic in eastern Zimbabwe. Journal of
Social Development in Africa, 18, 7-32.

Nyamukapa, C., & Gregson, S. (2005). Extended family’s and
women’s roles in safeguarding orphans’ education in
AIDS-afflicted rural Zimbabwe. Social Science and Medi-
cine, 60, 2155-2167. doi:10.1016/j.socscimed.2004.10.
005

Nyamukapa, C. A., Gregson, S., Lopman, B., Saito, S., Watts,
H. J., Monasch, R., & Jukes, M. C. (2008). HIV-associated

AIDS Care 1143

orphanhood and children’s psychosocial distress: Theoret-
ical framework tested with data from Zimbabwe. Amer-
ican Journal of Public Health, 98, 133-141. doi:10.2105/
AJPH.2007.116038

Nyamukapa, C. A., Gregson, S., Wambe, M., Mushore, P.,
Lopman, B., Mupambireyi, Z., ... Jukes, M. C. H. (2010).
Causes and consequences of psychological distress among
orphans in eastern Zimbabwe. AIDS Care, 22, 988-996.
doi:10.1080/09540121003615061

Oladokun, R., Brown, B., Aiyetan, P., Ayodele, O., & Osinusi,
K. (2009). Comparison of socio-demographic and clinical
characteristics of orphans and non-orphans among HIV-
positive children in Ibadan, Nigeria. International Journal
of Infectious Diseases, 13, 462-468. doi:10.1016/j.ijid.
2008.08.017

Plan. (2008). Paying the price: The economic cost of failing to
educate girls. Surrey, UK: Author.

Puthanakit, T., Ananworanich, J., Vonthanak, S., Kosalaraksa,
P., Hansudewechakul, R., van, D. L., ... Ruxrungtham, K.
(2013). Cognitive function and neurodevelopmental out-
comes in HIV-infected children older than 1 year of age
randomized to early versus deferred antiretroviral therapy:
The PREDICT neurodevelopmental study. The Pediatric
Infectious Disease Journal, 32, 501-508. doi:10.1097/
INF.0b013e31827fb19d

Robertson, L., Mushati, P., Eaton, J. W., Dumba, L., Mavise,
G., Makoni, J., Gregson, S. (2013). Effects of
unconditional and conditional cash transfers on child
health and development in Zimbabwe: A cluster-rando-
mised trial. Lancet, 381, 1283-1292. doi:10.1016/S0140-
6736(12)62168-0

Schenker, 1. 1., & Nyirenda, J. M. (2002). Preventing HIV/AIDS
in schools (No. 9). Geneva: International Academy of
Education.

Sharma, M. P. (2006). Orphanhood and schooling outcomes in
Malawi. American Journal of Agricultural Economics, 88,
1273-1278. doi:10.1111/j.1467-8276.2006.00944.x

Smith, R., Malee, K., Charurat, M., Magder, L., Mellins, C.,
Macmillan, C., ... Moye, J. (2000). Timing of perinatal
human immunodeficiency virus type 1 infection and rate
of neurodevelopment. The women and infant transmission
study group. The Pediatric Infectious Disease Journal, 19,
862-871. doi:10.1097/00006454-200009000-00010

Tu, X., Lv, Y., Li, X., Fang, X., Zhao, G., Lin, X, ... Stanton,
B. (2009). School performance and school behaviour
of children affected by acquired immune deficiency
syndrome (AIDS) in China. Vulnerable Children and
Youth Studies, 4, 199-209. doi:10.1080/174501209028
14420

UNAIDS. (2002). Report on the global AIDS epidemic.
Geneva: Author.

UNAIDS, UNICEF, & USAID. (2004). Children on the Brink
2004: A joint report of new orphan estimates and a
framework for action. New York, NY: USAID.

Urassa, M., Boerma, J. T., Ngweshemi, J. Z. L., Isingo, R.,
Schapink, D., & Kumogola, Y. (1997). Orphanhood, child
fostering and the AIDS epidemic in rural Tanzania. Health
Transition Review, 1, 141-154.

Zimbabwe Ministry of Health and Child Welfare. (2012).
Zimbabwe national HIV and AIDS estimates 2011 (Draft).
Harare: Author.


http://dx.doi.org/10.1080/09540121.2012.668170
http://dx.doi.org/10.1080/09540121.2012.668170
http://dx.doi.org/10.1016/j.ijedudev.2009.07.003
http://dx.doi.org/10.1080/17290376.2010.9724976
http://dx.doi.org/10.1080/17290376.2010.9724976
http://dx.doi.org/10.1126/science.1235350
http://dx.doi.org/10.1126/science.1235350
http://dx.doi.org/10.1080/09540120701693958
http://dx.doi.org/10.1097/01.aids.0000300536.82354.52
http://dx.doi.org/10.1001/jama.1996.03530320030030
http://dx.doi.org/10.3945/jn.112.168682
http://dx.doi.org/10.3945/jn.112.168682
http://dx.doi.org/10.1097/00002030-200406002-00007
http://dx.doi.org/10.1016/j.socscimed.2004.10.005
http://dx.doi.org/10.1016/j.socscimed.2004.10.005
http://dx.doi.org/10.2105/AJPH.2007.116038
http://dx.doi.org/10.2105/AJPH.2007.116038
http://dx.doi.org/10.1080/09540121003615061
http://dx.doi.org/10.1016/j.ijid.2008.08.017
http://dx.doi.org/10.1016/j.ijid.2008.08.017
http://dx.doi.org/10.1097/INF.0b013e31827fb19d
http://dx.doi.org/10.1097/INF.0b013e31827fb19d
http://dx.doi.org/10.1016/S0140-6736(12)62168-0
http://dx.doi.org/10.1016/S0140-6736(12)62168-0
http://dx.doi.org/10.1111/j.1467-8276.2006.00944.x
http://dx.doi.org/10.1097/00006454-200009000-00010
http://dx.doi.org/10.1080/17450120902814420
http://dx.doi.org/10.1080/17450120902814420

	Abstract
	Introduction
	Methods
	Study population and data collection
	Education variables
	Data analysis

	Results
	Discussion
	Conclusions
	Acknowledgements
	Funding
	References

