
ARTICLE IN PRESS
0277-9536/$ - se

doi:10.1016/j.so

�Correspond
fax: +1617 414

E-mail addr
Social Science & Medicine 64 (2007) 2476–2486

www.elsevier.com/locate/socscimed
Emerging health disparities in Botswana:
Examining the situation of orphans during the AIDS epidemic

Candace Marie Miller�, Sofia Gruskin, S.V. Subramanian, Jody Heymann

Boston University School of Public Health, Center for International Health and Development, 85 East Concord Street,

5th Floor, Boston, MA 02118, USA

Available online 17 April 2007
Abstract

Botswana has the second highest HIV prevalence rate and highest rate of orphanhood in the world. Although child

mortality rates have doubled in 15 years, the extent to which health disparities are connected to orphan status remains

unclear.

We conducted an analysis of the 2000 Botswana Multiple Indicator Cluster Survey to examine whether orphan-based

health disparities exist. We measured health inequalities using anthropometric data among 2723 under-five year olds,

nested in 1854 households, and 208 communities. We calculated multilevel logistic regression models to estimate the child,

household, and regional determinants of growth failure. We found that orphaned children aged 0–4 are 49% more likely to

be underweight than nonorphans (po0.05) controlling for household poverty and other factors; and orphans

disproportionately live in the poorest households.

Throughout sub-Saharan Africa (SSA), Botswana is a leader in responding to the AIDS epidemic, in particular as one of

the first countries to offer universal antiretroviral treatment. However, orphan-based health disparities confirm that the

orphan response is still insufficient. Better data are needed to fully understand the mechanisms that lead to these

disparities, and the public sector needs an increased capacity to fully implement the policies and programs designed to meet

the needs of orphans. Findings from this study have important implications for countries throughout SSA, and Southern

Africa in particular, where the number of orphans has doubled to tripled over the past 15 years.

r 2007 Elsevier Ltd. All rights reserved.
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Introduction

Child health is deteriorating in Botswana, where
AIDS has swept through the nation, becoming the
leading cause of mortality and creating unprece-
dented rates of orphanhood. In 2003, Botswana had
the second highest rate of HIV in the world with
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adult prevalence at 37.3% in 15–49 year olds
(UNAIDS, WHO, & UNICEF, 2004). The rates
peak at 40.2% in 30–34 year olds and approxi-
mately 6.3% of 18-month to 4-year olds are HIV
positive (Central Statistics Office, 2005). While an
estimated 85% of eligible patients received antire-
troviral treatment (ART) by 2005; human resource
shortages, adherence issues, and adverse side effects
remain major concerns (Ramiah & Reich, 2005).
Nevertheless, Botswana’s universal ART access
policy is expected to reduce AIDS-related mortality
.
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and therefore the incidence of newly orphaned
children.

Despite recent efforts, 20% of all children were
orphaned by 2003 and UNICEF, UNAIDS, and
USAID (2004) projects that 40% of children will be
orphaned by 2010. An estimated 77% of Botswa-
na’s orphans result from the AIDS-related deaths of
parents (UNICEF et al., 2004). An orphan is
defined as a child under the age of 18 who has lost
one or both parents (UNICEF et al., 2004).
Maternal and paternal orphans survive mothers
and fathers, respectively, while double orphans have
lost both parents. Children with parents or care-
givers who are living with HIV/AIDS are made
vulnerable by their caretaker’s illness.

Orphaned and vulnerable children (OVC) may
have worse health than nonorphans due to a variety
of interconnected biological, economic, and caregiv-
ing reasons, ranging from their own HIV infection;
being cared for by destitute and/or sickly caregivers
(Ainsworth & Filmer, 2002; Heymann, Earle,
Rajaraman, Miller, & Bogen, 2007); facing stigma
or neglect in foster care (Case, Paxson, Ableidinger,
Monasch & Boerma, 2004) and lost or inadequate
access to public services.

Since the AIDS epidemic began, both infant and
child mortality rates in Botswana have more than
doubled. Between 1991 and 2002, infant mortality
climbed from 39 to 82 infants/1000, while child
mortality jumped from 48 to 112 children/1000
(UNDP, 2003). Given these indicators and the
escalating number of OVC, the purpose of this
paper is to examine orphan-based disparities in
Botswana and to identify the associated risk factors
in order to inform policy and programmatic
responses. Much of the existing orphan-related
research relies on data from the early 1990s
(Griffiths, Madise, Whitworth, & Matthews, 2004;
Kamali et al., 1996; Urassa, Ng’weshemi, Isingo,
Schapink, & Kumogola, 1997), but updated re-
search is essential to understanding and addressing
the current condition of children. Findings from
Botswana have implications throughout Southern
Africa, where poverty and AIDS combine to
increase infant and child mortality.

Possible mechanisms causing orphan-based health

disparities

In sub-Saharan Africa (SSA), where the rate of
mother-to-child transmission (MTCT) is estimated
at 25–45%, orphans aged 0–4 years may carry a
greater burden of HIV disease than nonorphans
(Dabis & Ekpini, 2002). Without treatment, mean
survival is 2 years and 80% of HIV-positive children
die by age 5 (Newell, Brahmbhatt, & Ghys, 2004a).
In Botswana, 10–22% of HIV positive 0–15 year
olds received ART in 2005, versus the SSA-wide
average of 7% (UNICEF, 2005). The impact that
ART will have on infant and child mortality rates
remains unclear.

Evidence across Africa confirms that the survival
of children, regardless of HIV-status, is threatened
by parental illness and death (Newell, Coovadia
et al. 2004; Ng’weshemi et al., 2002). In a pooled
analysis, uninfected, maternal orphans were nearly
five times more likely to die than uninfected children
whose mother survived (Newell, Brahmbhatt et al.,
2004). While lack of breastfeeding was not a
significant predictor of mortality, deteriorating care
practices were hypothesized to play an important
role. In Tanzania, young age, rural residency, and
having a terminally ill, recently deceased, or poorly
educated mother was associated with child mortal-
ity (Ng’weshemi et al., 2002).

Orphan-based disparities in nutritional status
among 0-4 year olds were found in Eastern and
Western Kenya (Bloss, Wainaina, & Bailey, 2004;
Lindblade, Odhiambo, Rosen, & DeCock, 2003),
Uganda (Deininger, Garcia, & Subbarao, 2003),
and Tanzania (Ainsworth & Semali, 2000), but not
in rural Guinea Bissau (Masmas et al., 2004) and
Northern Malawi (Crampin et al. 2003). In a cross-
national comparative study of 18 sub-Saharan
countries, no significant orphan-based differences
in weight-for-age were found (Monasch & Boerma,
2004). However, this study reports high and low
HIV-prevalence countries without disclosing which
countries were examined, presenting country-level
results, or noting whether children were stratified by
economic status. Ultimately, many of these studies
examine whether disparities exist, without identify-
ing the associated risk factors (Kamali et al., 1996).
Moreover, multilevel modeling techniques have not
been used although they yield more accurate
parameter estimates than single-level models when
analyzing hierarchal data where children are nested
in households, nested in communities (Duncan,
Jones, & Moon, 1996).

Where disparities do exist, OVC may experience
worse health because they live in poorer households
than nonorphans (Ainsworth & Filmer, 2002). In
Tanzania and Uganda, where orphans had worse
health than nonorphans, children from the poorest
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homes, with the least educated caregivers, had the
worst outcomes (Ainsworth & Semali, 2000; Dei-
ninger et al., 2003). In a sample of working
households from Botswana, nearly half of orphan
caregivers reported experiencing financial difficul-
ties because of orphan care (Miller, Gruskin,
Rajaraman, Subramanian, & Heymann, 2006).
Households that struggled the most cared for
multiple orphans or sick adults and orphans
simultaneously, received no assistance, and were
already poor. Nonetheless, health disparities are not
fully explained directly by poverty (Ainsworth &
Semali, 2000).

OVC may also receive inadequate care due to
insufficient time, which may be an indirect outcome
of poverty. In Botswana, orphan caregivers often
reported being unable to meet caregiving responsi-
bilities, attend to basic health needs, find childcare,
and provide emotional support to children (Hey-
mann, 2006; Heymann et al., 2007). Additionally,
orphan caregivers had more dependents and allo-
cated fewer hours of care per child than caregivers
without orphans (Miller, 2005; Heymann, 2006).
Indeed, throughout SSA, orphans are more likely
than other children to live in households with worse
dependency ratios (Monasch & Boerma, 2004).
Moreover, data from a nationally representative
sample in Botswana, revealed that two-thirds of
households had at least one adult who had been
seriously ill for at least 3 months, while one-third
cared for one or more orphans (Central Statistics
Office, 2005).

Overwhelming responsibilities may cause care-
givers to prioritize biological children over OVC
(Case et al., 2004). Caregivers may stigmatize
orphans due to either the parents’ or child’s (real
Table 1

Botswana’s child, orphan, and HIV/AIDS-related policies

Target and policy Purpo

All children

National Program of Action for Children (1993–2003) Estab

National Health Policy (1995) Elimi

Orphan care

Destitute Policy (1980) Mand

suppo

National Orphan Care Program (1999) Provi

Family Care Model Coord

HIV prevention and treatment policies

Prevention of Mother to Child Transmission (PMTCT) Estab

MASA National ARV Roll Out (2002) Provi

National Strategic Framework for AIDS 2003–2009 Priori
or suspected) HIV status (Committee on the Rights
of the Child, 2003). OVC may receive less food or
healthcare than other children. In Uganda, orphans
were significantly less likely than nonorphans
to receive vaccinations and vitamin-A (Deininger
et al., 2003). In Kenya, children orphaned for more
than 1 year were more likely to be stunted and have
diarrhea in the past 2 weeks than children orphaned
within the year (Lindblade et al., 2003). HIV status
was unknown, but this suggests that care practices
may be an important mechanism influencing orphan
health.

Finally, community and public policy factors may
impact child health. OVC may be more likely to
experience health disparities when they live where
AIDS has overwhelmed already-poor communities.
While support from community-based volunteers
may positively influence child health (Griffiths
et al., 2004), in Botswana only 2% of caregivers
reported receiving community assistance (Miller,
et al., 2006).

Compared to other SSA countries, Botswana has
a strong policy framework relevant to improving
child health (Committee on the Rights of the Child,
2004), see Table 1. Child and OVC related policies
provide healthcare, nutritional supplements, and
social welfare support. However, in 2001, only one-
third of orphan caregivers from Botswana repor-
ted receiving the requisite government support
(Heymann, 2006; Miller et al., 2006). Consequently,
health disparities may emerge or persist when the
public sector fails to reach families due to insuffi-
cient implementation of policies so that children are
not protected from the impact of AIDS.

We use the Multiple Indicator Cluster Survey
(MICS) to examine health disparities in Botswana
se

lishes health programs

nates fees for children under age 13

ates that the Social Welfare Division identifies, registers and

rts orphans

des material support to orphans

inates all programs and services

lishes free counseling and HIV prophylaxis

des free ARVS

tizes prevention, treatment, and support for orphan households
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and consider whether additional sources of vulner-
ability—such as orphanhood and poverty—exacer-
bate inequalities. Similar to Griffiths et al. (2004)
and Fotso and Kuate-Defo (2005), multilevel
modeling was employed to estimate the relative
contribution of factors associated with poor health.
Multilevel modeling was used to yield accurate
parameter estimates with hierarchal data, rather
than deflating standard errors as single-level regres-
sion models do (Goldstein, 2003). Ideally, we would
have assessed child health using all of the factors
that influence poor health; such as HIV status, care
practices, and whether families received public
sector support. However, we were limited by the
information available in the MICS, which is the
only national survey containing both health and
orphanhood data. We examined both individual
and household-level factors that increase child
vulnerability such as orphanhood and household
poverty, as these motivate the government’s OVC
response.

Methods

The MICS was administered by the Botswana
Central Statistics Office in 2000. A two-stage sample
design was employed whereby clusters were system-
atically selected to replicate the population distribu-
tion. Households were sampled from a list prepared
at the beginning of the survey fieldwork, resulting in
a 92% household response rate. Women aged 12–49
were interviewed from 6988 households. Anthropo-
metric data was collected for children aged 0–4. We
assumed that scores that were plus or minus four
standard deviations from the global reference
population had errors and omitted these from the
analysis. The final sample consisted of 2723 children
nested in 1854 households and 208 communities.

Variables

Health is operationalized using child growth
measurements because of the well-established asso-
ciation between anthropometric deficits and mor-
tality and because malnutrition negatively affects
cognitive and physical development (Fernandez,
Himes, & de Onis, 2002). The MICS collected data
on child illnesses in the past 2 weeks, but the sample
size did not allow an orphan-based analysis.

Underweight scores capture both acute and
chronic malnutrition and are the most commonly
used measure of growth failure (de Onis & Blossner,
2003). Scores were constructed by converting age
and weight measurements into weight-for-age
Z-Scores (WAZ) using the reference growth curves
recommended by the World Health Organization.
Children were categorized as underweight if their
Z-scores were more than two standard deviations
below the reference population median. We used the
dichotomous measure of underweight in the interest
of focusing on children with serious health problems
requiring immediate public policy solutions, rather
than assessing whether orphans had lower weight-
for-age scores on average, without necessarily
experiencing poor health. We modeled growth
failure based on orphan status, age, gender, relation
to the household head, and household character-
istics, which are potential sources of vulnerability.

We also examined underweight scores based on
household poverty because insufficient resources
negatively affect child health status. We used
various measures to capture the full concept of
household socio-economic status, including indica-
tors for the educational attainment and employment
status of the household head, a dependency ratio
and a variable for the number of children in the
household. Using principle components analysis
(PCA), we created a composite that captures
household wealth based on housing characteristics
(e.g. type of flooring) and asset ownership (e.g. cell
phone ownership) (Deaton & Grosh, 1998). The
composite is an indicator of earned income and
long-term wealth and had a Cronbach’s alpha score
of 0.84, indicating a high level of internal consis-
tency. We also examined underweight scores based
on whether household had electricity or piped
water, each of which might influence sanitation
and are markers of wealth, which impacts health.

Additionally, measures of stigmatizing attitudes
towards people living with AIDS and AIDS knowl-
edge scores at the household level were created
using survey responses from women aged 15–49, the
only group that was asked these questions. These
indicators were created because of the link between
stigmatization and poor treatment of those affected
by AIDS.

We used vaccination and birth registration
information to gain insight into the provision of
basic health and social welfare services. We created
an indicator to measure whether children were fully
vaccinated according to Botswana’s national im-
munization schedule. Children were coded as fully
immunized if they had received each vaccine
specified for their age.
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Table 2

Characteristics of children 0–4 years (n ¼ 2723 children)

Nonorphan

N ¼ 2419

Orphan (maternal,

paternal or double)

N ¼ 304

Age group

0 23% 9%***

1–2 38% 42%

3–4 38% 49%***

Female 50% 50%

Parent living in

household

Mother in household 82% 63%***

Father in household 33% 14%

Relationship to

household head

Parents 43% 18%***

Grandparents 44% 66%***

Aunt/uncle 6% 6%

Other relative 6% 9%*

Nonrelative 1% 1%

*po .05;**po .01;***po.001.
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Finally, we used indicators of Botswana’s ten
districts to assess regional disparities, which may
stem from environmental differences in food or
water access, district-wide poverty, level of urbani-
zation, or the extent to which policies are imple-
mented.

Data analysis

In addition to calculating descriptive statistics
and bivariate models, multilevel logistic regression
procedures were used because these models adjust
for the correlated nature of the data whereby
children are nested in households, which are nested
in communities (Fotso & Kuate-Defo, 2005). The
intra-household and intra-community correlations
were calculated using a null model and were 0.20
and 0.15, respectively. These correlations suggest
that contextual characteristics are important deter-
minants of health and multilevel modeling is
required to obtain accurate parameter estimates.
Random intercept models were fit to determine the
average contribution of child and household effects
on the dichotomous outcome of growth failure.
Two-level models, where children were nested in
communities, had the best functional form (Gold-
stein, 2003), given that the majority of households
had only one child aged 0–4 (Fotso & Kuate-Defo,
2005).

The model is as follows: pij is the binary response
for the ith child nested in the jth community. The
response probability of the ith child in the jth
community is such that {pij ¼ 1} if the child has
anthropometric failure and {pij ¼ 0} if the child has
had healthy growth. The odds of anthropometric
failure are [pij/1�pij]. The equation for the 2-level
model is as follows: logit(pij) ¼ logpij[pij/1�pij] and
the equation for the logistic model is log(-
pij) ¼ b0ij+b1X1ij+?+bpXpij+mj where X 0j is the
intercept and X 1ij,y,X pij are the regression coeffi-
cients for the covariates X1,y,Xp. The child-level
residual term is eij, which has a Bernouli distribution
(not shown). The community level residual term is mij.

Final estimations were calculated using nonlinear
penalized quasi-likelihood (PQL) procedures and
second-order linearization, which provides the most
accurate parameter estimates, particularly with
limited sample sizes at level one (Rasbash, Browne,
Healy, Cameron, & Charlton, 2004).

Models were built stepwise, such that we manu-
ally added covariates into the model that were
significant at po0.10 in bivariate analyses. Interac-
tions between child-level attributes and cross-level
interactions between child and household-level
covariates were checked. All models were fit using
cluster-level sampling weights in order to account
for the sample design. Odds ratios and 95%
confidence intervals were calculated from the beta
coefficients for each covariate.

Finally, community-level residuals were checked
graphically and found to have normal distribution
and be linear in the log-odds. The SAS Statistical
Software Package Version 8.02 was used for data
manipulation and estimating single level models and
MlwiN 2.0 was used for multilevel modeling
(Rasbash et al., 2004).
Results

Child and household demographics

In 2000, 20% of all children aged 0–14 had
survived at least one parent. Among children under
5, 11% had lost at least one parent, which is
consistent with SSA-wide estimates that 88% of
orphans are aged 5–17 (UNICEF et al., 2004)
(Table 1). This pattern occurs because fertility
declines at advanced stages of AIDS so that children
who lose mothers to AIDS generally do so at older
ages. Among the 2723 children aged 0–4 in the 2000
MICS, 10% were paternal, 1% was maternal, and
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0.4% was a double orphan. Subsequently, models
were calculated collapsing all orphans into one
category.

Orphans were older than nonorphans (Table 2)
and tended to live with surviving parents. The
household head was the parent in only 18% of
households where orphans lived, versus 43% of
households where nonorphans lived. Orphans were
most likely to live in households headed by grand-
parents (66%).

Stark differences emerged in household-level poverty
based on orphanhood (Table 3). Orphans were more
likely to live in the poorest homes. They also lived in
households with worse dependency ratios and where
the household head had lower achieved education and
was less likely to be employed. Contrary to other
countries, the mean age of the household head in
nonorphan homes was not statistically different from
the head in orphan households (48 vs. 55 years,
p ¼ 0.49). Furthermore, orphans lived in households
where the stigma score was significantly higher and the
AIDS knowledge score was lower than in homes where
nonorphans lived.

Health and social services and anthropometric failure

We found little evidence of orphan-based dispa-
rities in immunization rates as 65% of orphans and
69% of nonorphans received every vaccination
Table 3

Household-level characteristics by orphan status (n ¼ 2723 children, 18

Electricity in the home

Piped water (vs. bore hole, open source)

Household head working (in past 30 days)

Household head education level

Some primary or primary completion

Some secondary or secondary completion

Number of children aged 0–17

1–3

4–6

7–9

10–12+

Wealth index

Top 20%

Middle 40%

Bottom 40%

Mean (SD)

Dependency ratio (includes o18 year olds and 465 year olds)

Stigma (higher worse)

AIDS knowledge (higher better)

�po.10; *po.05; **po.01;***po.001.
(p ¼ 0.17). Similarly, 63% of nonorphans and
62% of orphans had registered births. There were
no differences in rates of vaccination or birth
registration by gender; however, there were regional
disparities. For example, children in Ghanzi,
Ngamiland, and the South East Districts had below
average rates of vaccinations at 52%, 54%, and
59% respectively (po0.001).

On average, children’s mean weight was �0.62
standard deviations below the WHO-reference
population and 13% of children were underweight.
While there were no differences in weight scores by
gender, being underweight was geographically dis-
tributed such that 8–10% of children in the North
East, Kgatleng and the South East were under-
weight compared to 27% of children in Ghanzi
(Fig. 1).

In bivariate logistic regression models, orphans
were 60% more likely to be underweight than
nonorphans (Table 4). Children living with grand-
parents or nonrelatives had a higher risk of being
underweight than children living with parents; and
children from poorer households with more depen-
dents were also at a heightened risk of growth
failure. Children from households with stigmatiz-
ing attitudes toward PLWA had worse health
than their counterparts while youth in house-
holds with better AIDS knowledge were less likely
to be malnourished. Furthermore, the district-wide
54 households, 208 communities)

Nonorphan N ¼ 2419 Orphan N ¼ 304

16% 13%

40% 32%**

53% 33%***

59% 72%***

37% 25%**

41% 33%**

43% 44%

13% 18%**

4% 6%�

15% 15%

36% 27%**

49% 58%**

�2.92 (4.79) �4.92 (4.32)*

1.03 (0.72) 1.12 (0.73)*

7.57 (3.13) 7.19 (3.08)*
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Table 4

Bivariate 2 level logistic regression models of the determinants of

being underweight among 0–4 year olds in Botswana (n ¼ 2729)

OR 95% CI

Child level

Orphan 1.59** 1.51–1.67

Age of child

o1 year old 1.00

1–2 years 2.67*** 1.85–3.85

3–4 years 2.54*** 1.76–3.66

Female 0.91 0.87–0.96

Relationship between child and

household head

Parent 1.00

Grandparent 1.39* 1.32–1.45

Aunt 1.42 1.35–1.49

Other or nonrelative 1.56 1.48–1.64

Child’s birth registered 0.94 0.74–1.18

Child fully vaccinated 0.92 0.74–1.47

Household level

Age of caregiver 1.01* 1.00–1.01

Household-head education

Secondary 1.00

Some secondary 2.22** 1.35–3.66

Primary 2.00** 1.24–3.22

Some primary 2.71*** 1.63–4.50

Water source (piped water) 0.51*** 0.49–0.54

Electricity 0.56** 0.53–0.58

Household-head working 0.69** 0.66–0.72

Wealth index 0.85*** 0.81–0.89

Top 20% 1.00

Middle 40% 1.55* 1.48–1.63

Bottom 40% 1.66** 1.58–1.74

Orphan household 1.31* 1.24–1.37

Number of children 1.09*** 1.04–1.15

Household stigma 1.23* 1.17–1.29

Household AIDS knowledge 0.93*** 0.89–0.98

District level

Location

Southeast 1.00

Ngamiland 1.41 0.85–2.35

Ghanzi 3.82** 1.71–8.55

Kgalagadi 1.44 0.61–3.41

Ngwaketse 2.11** 1.33–3.53

Kweneng 2.21*** 1.38–3.53

Kgatleng 0.94 0.44–1.99

Central 1.49� 0.98–2.26

Chobe 0.94 0.30–2.95

Northeast 1.13 0.64–1.98

�po .10; *po .05; **po .01; ***po .001; Note: OR ¼ odds

ratio, CI ¼ confidence interval.

Fig. 1. Percentage of underweight children 0–4 years old by

district (MICS, 2000).
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differences were such that children in Kweneng and
Ngwaketse had twice the odds of being under-
nourished as those in the South East, while children
in Ghanzi had nearly four times the odds of being
underweight.

In the final, most parsimonious, fitted multilevel
model, orphan status emerges as a critical predictor
of poor health (Table 5). Holding everything else
constant, orphans were 49% more likely to be
underweight than nonorphans. Household wealth
was protective, while additional dependents in-
creased the odds of being underweight. Children
living in houses with piped water were less likely to
be underweight. Children living in households where
the head had less than secondary education were at
increased risk for having underweight scores. The
stigma and AIDS knowledge indicators were no
longer significant in the final model; however, the
household head’s level of education was positively
correlated with AIDS knowledge and negatively
correlated with stigma. Finally, holding everything
else constant, children in Ghanzi, Ngwakwetse, and
Kweneng, which are mostly rural districts, were at
the greatest odds of growth failure of all districts
compared to children living in the South East.

An orphan-based age differential may be an indi-
cation that poor growth in orphans is due to HIV.
Although the interaction term between age and
orphanhood was not significant, this is not sufficient
evidence to rule out the role of HIV infection.

The relationship between economic status,
orphanhood and growth failure is illustrated in
Fig. 2 for the average 2-year old in Botswana in a
home with four dependents. Orphans were at
greater risk of growth failure than nonorphans in
all households, and had the greatest odds in poor
homes. In the wealthiest households, the probability
that orphans had growth failure was 58% compared
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Fig. 2. Fitted probability of growth failure in 2-year olds based

on orphan and household economic status.

Table 5

Final multilevel logistic regression model of anthropometric

failure among 0–4 year olds in Botswana (n ¼ 2729)

Fixed effects OR 95% CI

Orphan 1.49* 1.40–1.55

Age 1.15** 1.09–1.21

Number of dependents

(children)

1.07** 1.02–1.13

Piped water 0.63** 0.06–0.66

Household education

Some primary 1.85* 1.76–1.95

Primary 1.50* 1.43–1.58

Some secondary 1.92** 1.83–2.01

Secondary 1.00

Wealth index

Top 20% 1.00

Middle 40% 1.16* 1.11–1.23
Bottom 40% 1.20* 1.16–1.22
Location

Ngamiland 1.05 1.00–1.11

Ghanzi 3.30** 3.13–3.47

Kgalagadi 1.51 1.43–1.59

Ngwakwetse 1.57 1.50–1.65

Kweneng 1.55 1.47–1.63

Kgatleng 0.96 0.91–1.01

Central 1.15 1.09–1.21

Chobe 1.07 1.01–1.12

North east 0.95 0.90–0.99

South east 1.00

Random Part (coefficients

and standard errors)

Community-level variance

(s0j)

0.120 (0.076)

�po .10; *po .05; **po .01; ***po .001; Note: OR ¼ odds

ratio, CI ¼ confidence interval.
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to 49% among nonorphans (po0.001). In the
poorest households, orphans had a 71% chance of
being undernourished, compared to 63% of non-
orphans (po0.001).

Discussion

In Botswana, orphaned children aged 0–4 dis-
proportionately suffer from poor health, as mea-
sured by anthropometric growth. Orphans are also
more likely than nonorphans to live in the poorest
households and poverty is associated with growth
failure. Disentangling the causal mechanisms lead-
ing to underweight scores is complicated; however it
is clear that orphanhood independently reduces
health status, as orphans are more likely than
nonorphans to be malnourished in households at
every socioeconomic level in Botswana. These
persisting orphan-based inequalities suggest that
HIV, inadequate care, and other factors are all
possible mechanisms impacting health, although
data limitations prevent the identification and
quantification of the direct causes. These data
limitations diminish the Botswana government’s
ability to identify the highest-impact interventions
to reduce orphan-based disparities. Yet, the govern-
ment has devised policies to mitigate these factors
through a panoply of health and social services,
including free ART; healthcare; nutritional sup-
ports; and social welfare assistance.

The public systems responsible for implementing
these policies and programs, however, are severely
overburdened. Botswana has insufficient public
sector capacity and inadequate infrastructure due
to human and financial resource shortages (Bots-
wana Technical Working Group, 2001). The health
system is strained by the caseload of AIDS patients
needing ARV treatment (Ramiah & Reich, 2005),
while the social welfare system lacks the capacity to
fully implement policies (Miller et al., 2006; Purcell,
2005). Despite Botswana’s exemplary policies, the
public sector appears unable to adequately ensure
all children’s access to health and social servi-
ces. Consequently, the government is unable to
fulfill its national health and development goals for
children.

Throughout southern Africa—where the public
sector is confronting ballooning caseloads, illness
among staff, and emotionally jarring responsibilities
on a globally unprecedented scale (Joint Learn-
ing Initiative, 2004)—financial cost has been a
consistent and underlying barrier to the successful
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implementation of OVC policies and programs. The
funds necessary for policy implementation are
insecure and budget allocations are not commensu-
rate with costs (Republic of Botswana, 2003;
Purcell, 2005). Implementing OVC-related pro-
grams in Botswana in 2007 is estimated to cost
US$31 million; but less than US$5 million was
devoted to OVC care in 2003 (Republic of
Botswana, 2003). While the international commu-
nity has provided resources to combat HIV, it has
done little to support Botswana’s OVC plans. In
fact, in 2003, 96% of donor funds (estimated at
US$90 million) were allocated to prevention and
treatment and less than 4% (US$3.7 million) to
OVC care (Republic of Botswana, 2003). In reality,
support for the public systems and households that
care for children is severely limited despite the
international community’s commitments and
pledges (Commission for Africa, 2005; Gleneagles
Summit Documents, 2005; UNDP, 2003; UN-
GASS, 2001; United Nations World Summit, 2005).

Providing evidence of orphan and poverty based
health disparities, the information presented here
clarifies the need for resources, both from Botswana
and the international community, to improve
program implementation and service delivery. The
pillars of effective policy exist, but significant efforts
are needed to implement them.

Data and study limitations

This study relies upon a national household
survey, which has several limitations: The MICS
does not provide information to determine the
causes of anthropometric failure, such as each
child’s HIV status, indicators of care and the public
sector’s OVC response, such as whether orphans
receive services. There is no data on parental and/or
caregiver HIV or health status to categorize vulner-
able children. Thus, this study underestimates the
impact of parental HIV on children because a
portion of those who were nonorphaned and
undernourished had HIV-infected parents. Growth
failure likely begins when parents become ill, but
existing data sources did not permit pinpointing
these critical periods. Additionally, the MICS does
not contain income and expenditure information,
which directly relates to the resources that influence
health. These measures would help quantify the
resources needed to avoid growth failure. While the
MICS collects anthropometric data for 0–4 year
olds, this group only accounts for 11% of orphans.
We were unable to assess the health of the
remaining 89% of orphans aged 5–17, who are
likely to also experience orphan-based inequalities.
Furthermore, the MICS provides cross-sectional
data, which does not permit analyzing how mal-
nutrition develops and progresses. A panel survey
would allow a longitudinal analysis to identify the
cause and stage when inequalities emerge.

Finally, we expect that this study has a survival
bias favoring nonorphans, given that orphans are
more likely to be malnourished, growth failure is
associated with mortality, and deceased children
would not be captured in the MICS.

While clear direction is essential for efficient
resource allocation, in the absence of more detailed
data, responses must be comprehensive, assuming
HIV, caregiving, poverty and other factors under-
mine child health.

Conclusion

Insufficient resources to respond to orphaned and
vulnerable children (OVC) is a critical problem at a
time when national governments and the interna-
tional community are gaining momentum and
beginning to prioritize the needs of children affected
by AIDS. Despite data limitations, this study
allowed us to determine that orphan-based dispa-
rities do exist and suggest that the weaknesses in the
OVC response must be reduced in order to improve
child health in Botswana. Findings from this study
have implications throughout sub-Saharan Africa
where high rates of HIV have increased adult
mortality and overwhelmed public systems, and in
southern Africa in particular, where the orphan
population has grown substantially. Botswana is
poised to be a leader in the OVC response, fighting
the orphan-based disparities that threaten child
survival and development. However, similar to
other countries, more and better data on the
mechanisms that cause disparities and information
on the public sector’s orphan response is needed to
inform resource allocation. Ultimately, countries
need increased capacity to implement OVC policies
and programs.
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