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Risk factor or social vaccine? The historical progression
of the role of education in HIV and AIDS infection
in Sub-Saharan Africa
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Abstract Numerous epidemiological studies from the early years of the tragic HIV and
AIDS pandemic in sub-Saharan Africa identified formal education as a risk factor
increasing the chance of infection. Instead of playing its usual role as a preventative factor,
as has been noted in many other public health cases, until the mid-1990s educated African
men and women had a higher risk of contracting HIV than their less educated peers. This
led to ambivalent policy about the efficacy of education as a possible social vaccine against
new infections in this region. Reported here is a cohort analysis of formal education and
HIV infection in 11 African countries showing that among younger adults, who came to
sexual maturity after widespread misconceptions and misinformation about the causes of
the disease were reduced, more schooling is associated with a lower risk of HIV infection.
The results are discussed in light of a critique of past weak hypotheses about how edu-
cation works as a social vaccine, and a new hypothesis is developed. Policy implications
are described for renewed efforts towards the supply of quality education as an important
strategy to promote public health in sub-Saharan Africa.
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The HIV and AIDS pandemic casts a long shadow over the future of the sub-Saharan
African (SSA) continent. The disease has taken a dramatic toll by reducing the economic
and human capital stock in the region’s countries, lowering life expectancy, exacerbating
poverty, and limiting chances for social development to improve the lives of the region’s
788 million people (Kalipeni et al. 2004; Reid 1997). Currently, approximately two-thirds
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of the world’s AIDS infected individuals live on the SSA continent, and 76% of all AIDS
deaths occur in SSA, accounting for a quarter of all deaths in the region (UNAIDS 2007).
As a result, communities and whole nations in SSA face significant social, political, and
economic instability. The dimensions of the human tragedy of the pandemic have grown to
such a proportion over the past 35 years that countries such as Botswana, Lesotho, Swa-
ziland, Zimbabwe, and the Zambia have witnessed dramatic declines in life expectancies
and an increased number of orphans and vulnerable children (Gribble and Haffey 2008;
Population Reference Bureau 2007; Smith et al. 2007). These disastrous health trends in
SSA have slowed the worldwide positive trend of improved population health and reversed
the long-term trend of declining inequality in health across some countries, which began in
the mid-twentieth century (Goesling and Baker 2008).

The role that formal education1 (i.e. attending schooling; and called ‘‘education’’ or
‘‘schooling’’) has played over the course of SSA’s HIV and AIDS pandemic is distinctly
different from its usual one in population health. In most cases, as individuals increase their
educational attainment via formal schooling, their health outcomes are normally seen to be
better than their less educated peers (Mirowski and Ross 2003). However, as discussed in
this paper, numerous past research studies identified formal educational attainment as
increasing an individual’s risk of contracting HIV in SSA. At the same time, new evidence
presented here suggests that this relationship may be shifting, with important implications
for the region’s future educational and public health policies.

Over the past 150 years, mass education has played a significant preventive role in
many public health problems associated with higher morbidity and greater mortality, and
as a result has been labeled a social vaccine (Kelly 2000; World Bank 2003). As
reviewed below, extensive demographic and social epidemiological literatures report that
education lessens engagement in risky behaviour and facilitates healthier lifestyles to the
point where one could effectively argue that the spread of schooling is a leading cause
underlying improvements in global public health. But in the case of HIV and AIDS in
SSA, studies report that education has played the unusual role of a risk characteristic—
individuals with more educational attainment (particularly males) have been more likely
to have multiple sexual partners and engage in unsafe sex, increasing their risk of
becoming infected—to the point that many studies routinely refer to formal education and
wealth as HIV and AIDS risk factors. Given the contrasting roles education has played in
general health versus HIV and AIDS infection, the analysis here examines if over the
course of the pandemic the role of education has shifted from risk factor to social
vaccine.

It is widely recognized that schooling can have multiple effects on individuals, ranging
from acquisition of facts and cognitive enhancement to greater social status through cre-
dentials for better-paying, more prestigious occupations (e.g. Baker and LeTendre 2005,
Collins 1979, Martinez 2000, Meyer 1977). In the case of HIV and AIDS in SSA, the
evolving public awareness of the disease was non-existent early in the pandemic. However,
even as information about the disease started to become available, it was tempered by
social, economic, and political conditions that limited access and even questioned the

1 The bulk of the discussion around HIV and AIDS and education deals with curricular interventions and
how education acts as a means of providing knowledge about HIV and AIDS via direct instruction or
transferring information. In contrast to that, the focus here is on formal education through schooling. We are
not, for example, examining educational interventions that stress the role of Abstinence, Being faithful, or
Condom usage.
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credibility of information about HIV and its mode of transmission. The lack of information
available about the spread of the virus, when coupled with the biology and limited outward
symptoms of the HIV and AIDS virus, caused an almost undetected spread of the HIV
virus in several parts of SSA. We hypothesize that during this period when little or no
information and even misinformation was available in the past, the status and wealth-
inducing effects of education fueled the spread of the disease among the highly educated.
As accurate information about the disease became available it is hypothesized that formal
education should increasingly assert itself and be associated with lower HIV infection. To
foreshadow the results, there is evidence that the effect of formal education is shifting
among younger people and may now play chiefly a preventive social vaccine role in
respect to HIV infection in SSA. A likely factor in this shift is that with accurate infor-
mation the central cognitive effects of schooling on reasoning skills become operative and
override non-cognitive social effects.

This argument is developed in four sections. First, integrated within a brief history of
the HIV and AIDS pandemic in SSA, is a review of past epidemiological findings about the
role of formal education as a risk factor. Second is a brief overview of the emerging
conclusion that mass education generally acts as a major social vaccine in population
health. These sections are followed by an age-cohort analysis of the relationship between
education and infection in 11 SSA countries to examine whether or not education is
shifting away from an HIV and AIDS risk factor towards a social vaccine. Lastly, we
discuss the implications of the results for both the scientific opportunity to understand more
about how education influences health, and for education policy aimed at curtailing the
impact of HIV and AIDS in SSA.

Historical progression of HIV and AIDS and the role of education in SSA

AIDS is now believed to have originated in the Great Lakes region of SSA in the mid-
1970s. Although in the early1980s news of the disease first burst into the world’s media as
a mysterious ailment among American homosexual males, in SSA it was, and still is,
predominately spread through heterosexual contact between both males and females, as
well as infants in utero. Ironically and tragically, the region where the virus originated
experienced an undetected, mostly heterosexual explosion of the epidemic all the while the
West over-identified the disease as one among homosexual men in the United States
(Grmek 1990; Kalipeni et al. 2004).

At first the Western media portrayed the symptoms as stemming from a rare homo-
sexual disease originating in the US among American and western European homosexual
and bisexual men. Diagnosing the disease in 1981, the American medical community
focused on identifying risk factors for infection related to homosexual practices, travel to
the US by European homosexuals, and intravenous drug use. By 1984 there was improved
medical understanding of the impact of the virus on the body and by 1987 the medical
community had developed accurate knowledge about its viral transmission (Grmek 1990).
Even so, through the early 1990s the Western medical community continued to focus on
unprotected penile-anal transmission of HIV despite it being known that the virus could be
transmitted via unprotected penile-vaginal intercourse. In American epidemiological
studies of the disease educational attainment was never identified as a risk factor in the US.

The HIV and AIDS pandemic in SSA, including the role of education, is vastly different
from what occurred in North America and Europe. A half decade prior to its diagnosis in
the West, the undetected disease began to spread from the Great Lakes region into all parts
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of SSA,2 mostly through heterosexual contact (Neequaye et al. 1988). Well into the mid-
1980s, HIV and AIDS remained undetected in SSA as most infected individuals were
either misdiagnosed with opportunistic infections such as tuberculosis that took advantage
of the HIV victim’s weakened immune system, or were thought to be wasting away and
dying from the informally dubbed ‘‘slim disease.’’ It was not until 1987 that the extent and
nature of the disease and its transmission in Africa were understood by the medical
community (Grmek 1990). At that time, the definition of AIDS was expanded to include
the symptoms of the ‘‘slim disease’’ that were prevalent in eastern and southern Africa, so
that by 1988, for example, Ugandan hospitals reported approximately 40% of all patients
were infected with HIV (Bond and Vincent 1997; Caputo 1988).

Conditions for a pandemic were intensified by the fact that, unlike airborne contagious
infections, HIV can have a particularly long incubation period, between 5 and 10 years in
some cases, turning unaware victims into symptom-free carriers of the disease. The
ensuing pandemic spread widely through populations in Southern and Eastern Africa, and
some parts of Western Africa. Figure 1 shows the early, slower growth in annual preva-
lence rates followed by the near logarithmic growth into the full-blown pandemic from the
late 1980s up to a peak of over a 10% prevalence rate by the early 2000s.3 Recently, the
HIV prevalence rate seems to have peaked and shows some downturn, but the future course
of the pandemic is still unclear.

Observers of early victims in SSA noted that the disease appeared frequently among the
wealthy and more educated, and the first epidemiological studies of the HIV and AIDS
pandemic reported a strong positive correlation between education and HIV infection
rates—educated individuals were more likely to be infected (Ainsworth and Semali 1998;
Cogneau and Grimm 2006; Gregson et al. 2001; Smith et al. 1999). This unusual pattern
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Fig. 1 HIV and AIDS Prevalence Rates in Sub-Saharan Africa from 1980 to 2005.
Source: Compiled by authors from data from Joint United Nations Program on HIV/AIDS (UNAIDS) & the
World Health Organization (WHO)

2 The spread of the disease has been most severe in central, eastern, and southern Africa, but infections were
identified as early as 1985 in western Africa.
3 The absolute level of prevalence of HIV in SSA during the 1980s and into the 1990s is certainly
underestimated as the result of a lack of awareness, testing, and appreciation of unprotected heterosexual
activity as a risk factor. The lack of acknowledgement of the disease in many parts of SSA allowed the
spread of the disease to go unidentified in many areas, so that once testing became more prevalent, countries
saw significant increases in incidence rates of infection (Rushing 1995).
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held true over time throughout SSA. In a review of all reports on the size and nature of an
education effect on infection found amongst the thousands of articles on the disease in
SSA, Hargreaves and Glynn find substantial evidence that up until the mid-1990s educated
men and women had higher risks of contracting HIV than their less educated peers
(Hargreaves and Glynn 2002). These findings are supported by a meta-analysis by Har-
greaves et al. (2008), documenting that prior to 1996 in SSA studies continuously found
education as a risk factor for HIV infection. Because of these findings about the early stage
of the pandemic, education was classified as a risk factor for HIV and AIDS infection
throughout SSA.4

Speculation on the reasons why education was a risk factor focused on the fiscal and
social resources that education provides people and how these translate into risk. Educated
heterosexual men in SSA were on average more sexually active with multiple sexual
partners then less educated males (Caraël 1995). In the impoverished nations of SSA,
education, even in relatively modest amounts, afforded males higher status with greater
disposable income, mobility, leisure time, access to transactional sexual relationships,
including commercial sex workers, and exposure to other sexually transmitted diseases that
facilitate contraction of HIV, all of which also spread infection to both educated and
uneducated women (Berkley et al. 1989; Dallabetta et al. 1993; Filmer and Pritchett 1998;
Grosskurth et al. 1995; Hargreaves and Glynn 2002; Kirunga and Ntozi 1997; Michelo
et al. 2006; Quigley et al. 1997).

As the disease continued to spread, additional evidence was reported that more educated
men spread infection not just to their educated partners but started infections among
uneducated women throughout entire rural regions. In study after study this pattern was so
frequently reported that it is now widely accepted that the spread of HIV into rural Sub-
Saharan Africa in the 1980s and 1990s was fueled by infected more educated, relatively
wealthier, and geographically mobile men (Barnett and Blaikie 1992; Rushing 1995). For
example, by 1999–2000 antenatal clinics in Uganda began to report a shift in new HIV
infection rates from more educated to uneducated females (de Walque et al. 2005). Recent
antenatal and voluntary counseling and testing centers in Zambia and Ethiopia have also
reported a shift in new HIV infections moving from the more educated to the lesser
educated (Bradley et al. 2007; Michelo et al. 2006). And even though some recent studies
of new infections have begun to find some mixed results, by and large education is still
considered to be a risk factor throughout SSA (Abebe et al. 2003; Cogneau and Grimm
2006; Fontanet et al. 2000).

Education everywhere, however, affords higher status and greater income on average,
yet as documented below, schooling rarely forms a risk factor in health. In the 1980s and
early 1990s, within the brewing pandemic, three additional factors specific to the SSA
context caused education to become a risk factor. First, like other regions of the world,
HIV and AIDS spread rapidly during the late 1970s and 1980s before public health
information was available; however, once the disease was identified it was narrowly and
misleadingly labeled as a disease among homosexual males in the US and Europe.
Meanwhile, in SSA the disease was being transmitted via heterosexual transmission as the
public there considered this a safe sexual practice. Second, many governments denied the
existence of the disease in their countries and did not provide resources or services to
address the pandemic until very recently (Ainsworth and Teokul 2000; Collins 2009;
Hargreaves and Glynn 2002). And third, the cultural practice of transactional sex, and the
persistence of multiple sexual partners reflecting an individual’s social status, fueled the

4 Wealth was also identified as a risk factor (see Mishra et al. 2007).
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spread of the pandemic before information was even available to the public (Rushing 1995;
Swidler and Watkins 2007). Furthermore, even as accurate medical information became
available, heterosexual sex was not identified as a potential mode of transmission until the
late 1980s (Rushing 1995).

As the pandemic spread in the 1980s, and even until very recently, many SSA gov-
ernments and their public health agencies publicly denied the existence of AIDS in their
countries (Gow 2002; Grmek 1990). Since worldwide HIV and AIDS was associated
primarily with white, homosexual populations, many African governments downplayed
risk in their countries, and some suppressed accurate epidemiological information to the
degree that through the 1990s the whole of SSA officially reported fewer infections than
among the much smaller US population (Grmek 1990). For example, South Africa did not
develop a strategy to address HIV until the African National Congress took office in 1994,
and even by 1998 the government’s response was judged as too little, too late to address
the full dimensions of the AIDS pandemic in the country (Schneider and Stein 2001).
Similarly, until 2000 the Kenyan and Zimbabwean governments were in a state of public
denial about the AIDS pandemic in their countries, while the governments of Botswana,
Nigerian, Namibian, and Malawi began acknowledging AIDS in their countries only after
1995 (Gow 2002).

Further, at times during the pandemic, public misinformation was intentionally spread
that worked against the early distribution of accurate public health information in SSA, or
worse, actively discounted accurate information about common heterosexual transmission
of the disease. For example, in 1986 and 1987 there were rumors and media interpretations
in SSA characterizing HIV as a disease genetically created by the US Government,
transmitted via injections as a means of biological warfare (Girard 1987; Revel 1987, cited
in Grmek 1990).

These factors meant that information, a key component in developing an everyday
theory of a health problem, was not readily available to many people in SSA until the early
1990s and even later in some countries. As suggested below, a major way in which
education acts as a social vaccine is through schooling’s enhancement of individuals’
capacity to use accurate information to reason and form working theories that in turn help
to mitigate risky behaviour. Along with the disease’s long incubation period, which
reduced people’s ability to learn informally about the causes of infection, limited access to
medical information, some spread of misinformation, and lack of public validation of
accurate information severely retarded the usual impact of education as a social vaccine.
What was left instead was the indirect effect of education acting through status and
resources that often increased participation in risky practices permeating the widespread
sexual transactional economy operating in the desperately impoverished populations of
SSA (Caraël 1995; Rushing 1995).

Education and the demography of population health

Currently, the reach of formal education is immense worldwide and its potential for a
positive impact on population health is significant. In a demographic sense, going to school
and attending for a considerable number of years is a new, wide-scale change in the
behaviour of children and youth, as well as their families and communities without parallel
in pre-modern, traditional human society. Over the first few decades of the twentieth
century, growth in primary enrolment took off and by 1940 burst into a logarithmic climb.
As primary schooling reached large numbers of children, 20 years later enrolment in
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secondary schooling turned sharply up in the 1960s. And then in the early 1970s enrolment
in higher education began to grow (Meyer et al. 1992).

As a function of intensive institutionalization of formal schooling, 80%of all humans aged
15 or over are able to both read and write a short statement about their life. Most people who
are still illiterate and undereducated are living in poor nations, and many are females
(UNESCO 2004). Among the many impoverished nations in SSA, access to basic education
has been growing infits and starts since themiddle of the twentieth century to the point that the
stage is at least partially set for education to take on the role of a social vaccine.

Perhaps nothing illustrates the positive impact formal education can have on the health of
whole populations as its association with the much-noted demographic transition of modern
society, consisting of reduced mortality and fertility, leading to longer life spans. For
example, since the early 1950s, low- and middle-income countries have seen a rapid
increase in life expectancy at birth from 40 years in 1950 to 65 years by 2005, while high-
income countries had increased life expectancy at birth to 79 years by 2005 (World Bank
2007). Although a number of factors are thought to have played a role in this massive
change in human life, a consistently identified factor is widespread mass education (Goe-
sling and Baker 2008). In fact, the timing and spread of the rise of mass primary education
precedes the timing and spread of the modern demographic transition across the world.

There are many trend studies across developing nations showing a correlation between
growing mass education and fertility decline, better maternal health, and healthier lifestyles
thus lowering infant and adult mortality and raising life expectancies (e.g. Axinn and
Barber 2001; Backlund et al. 1999; Becker et al. 1992; Caldwell 1980; Castro Martin 1995;
Christenson and Johnson 1995; Deaton and Paxson 1999; de Walque et al. 2005; Elo and
Preston 1996; Feinstein 1993; Grossman and Kaestner 1997; Kenkel 1991; Kitagawa and
Hauser 1973; Lleras-Muney 2005; Phelan et al. 2004; Rogers et al. 2000; Rosenbaum et al.
1994; Ross and Wu 1995). Many of these studies indicate that even when populations in
poor nations have received relatively small periods of formal schooling (2–3 years) in
basic literacy and numeracy, observable differences arise between schooled and non-
schooled populations in terms of risky, unhealthy behaviour and fertility control (de
Walque et al. 2005; Kenkel 1991; Becker et al. 1992).

Although macro-demographic studies identify a significant education effect on mor-
tality and fertility, many of the earliest studies failed to control for other factors that also
arise with more education (Feinstein 1993; Feldman et al. 1989; Ross and Wu 1995).
Moreover, some argue that any effect of education on health is spurious due to the impact
of general social development on both; in other words, increased economic growth, quality
of health care, and other factors of modernity often arise simultaneously and could be
associated with both mass education and healthier lives.

In response, a substantial research literature has arisen that refutes the spurious causality
critique, showing that education has a social vaccine effect even after controlling for
confounding factors such as relative social status and wealth, and access to health care. For
example, consider the education effect on mortality. A recent meta-analysis culled from 33
key journals reporting on social trends in mortality from 1995 to 2005 finds 56 method-
ologically high-quality, large-sample, multivariate studies from both high-income and low-
income countries from all regions of the world. The predominate finding among these
studies is that educational attainment has a significant positive relationship with age at
mortality even after controlling for numerous financial resources and social characteristics
of individuals—in study after study more educated individuals have lower mortality and
longer life expectancy (Baker et al. 2007). The reported effect sizes are moderate to large:
less schooled individuals are on average 87% more likely than more schooled ones to die
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early, even after controlling for many factors such as income, job type, gender, child
infirmity, age-cohort and so forth. An illustrative example is Mostafa and van Ginneken’s
(2000) longitudinal study of a sample of over 10,000 Bangladeshi adults from 1982 to
1999, which reports that after controlling for a host of factors, including socio-economic
status, unschooled subjects were 80% more likely to have died over the course of the study
than schooled subjects.

A related meta-analysis from 30 public health and medical journals from 1995 to 2005
of 58 studies finds a similar significant and uniform education effect of lowering people’s
high risk taking on 14 different types of unhealthy risk-taking behaviour net of economic
and social characteristics (Baker and Collins 2007). A typical study of education and risk
taking is that of Droomers et al. (2004). This longitudinal study of adults finds that
although life stressors such as poverty and unemployment negatively influence alcohol
abuse, when individuals with varying levels of education are exposed to the same types of
life stressors, less educated individuals are three times more likely to start excessive
alcohol drinking than their more educated counterparts. Similar social vaccine effects of
education on all types of potential everyday risks such as tobacco use, alcohol and drug
abuse, risky sexual and conception practices, over-consumption of food, misuse of safety
devices, and even unhealthy criminal activity are reported throughout the literature.

Furthermore, recent macro-studies report an education effect on population health. For
example, research examining the impact of changes in compulsory schooling laws in
Sweden (Spasojevic 2003), Denmark (Arendt 2005), and the US (Adams 2002; Lleras-
Muney 2005) for mortality and health, find significant educational effects. Rogers, Hum-
mer, and Nam (2000) identify educational stratification in the US as one significant factor
in mortality differences, even after controlling for demographic, social, economic, and
behavioural factors in the 1980s and 1990s. Lastly, similar to the shift in education’s role in
the HIV and AIDS pandemic in SSA shown below, de Walque (2004) finds that earlier in
the century, when there was considerable misinformation about supposed positive health
outcomes connected with smoking, more educated Americans had a higher propensity to
smoke; however, the relationship reversed as more accurate information became available
about the negative health risks associated with smoking.

All of this empirical literature adds up to the conclusion that formal education has ‘‘an
enduring, consistent, and growing effect on health’’ (Mirowski and Ross 2003). And of
course, health can beget even more education individually and demographically, so that
education as a social vaccine and health as a major characteristic of human capital go hand-
in-hand (Bloom 2007).

The contrast between education’s role as a risk factor in the HIV and AIDS pandemic in
SSA and the extensive evidence of its worldwide positive impact on many other aspects of
health and risky unhealthy decision-making raises the question whether or not the role of
education will shift to a social vaccine against HIV and AIDS among future generations of
youth in these nations. As the disease and public awareness progresses, will schooling,
even in small doses, come to have its usual effect of reducing risky types of behaviour that
lead to infection, or will the older pattern of education as a route to social status and
resources enabling engagement in risky sexual behaviour in SSA continue?

Analysis of the role of education in HIV and AIDS prevalence in SSA

Since there are no longitudinal data over the course of the pandemic on multiple waves of
individuals becoming sexually active in SSA nations, one must approximate an answer to
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whether or not the relationship between education and HIV infection is shifting. One way
to do so is by examining the association between formal education and HIV infection
across age-cohorts using 11 cross-sectional SSA national Demographic Health Surveys
(DHS) collected circa 2004 on representative samples of adults (starting at age 15), who
were tested for HIV infection and also interviewed about their education, social status, and
health issues such as fertility and sexual behaviour.5

The nature of the relationship—social vaccine, null effect, or risk factor—between
education and the likelihood of infection is contrasted across three age-cohorts, each
reflecting period effects of the interaction between sexual maturation of individuals and
different historical points in the progression of the pandemic in SSA nations (Alwin et al.
1992).6 Even though educational expansion has led to an increase in the youngest cohort’s
mean number of years of educational attainment, there is still considerable variation in
educational attainment within all age cohorts, including in each cohort sizable proportions
of unschooled individuals. Our hypothesis of a period effect in this case has three parts.

First, since the oldest age cohort ([34 years) became sexually active earlier in the
disease’s rampage when there was little or no accurate information with which individuals
could form a working theory of risks leading to infection, there should be more evidence of
education as a risk factor among these older individuals, particularly among males.
Starting with 34 year olds, the youngest members of the oldest cohort in the DHS went
through puberty and became sexually at risk of HIV infection during the late1980s when
the knowledge about how infection could occur was neither widely understood nor publicly
shared by governments in SSA. And, of course, older members of this age cohort were
already at ages of peak sexual activity from the earliest stages of the epidemic in the 1970s.
As epidemiological studies from this time report, amongst this cohort, education’s indirect
effect through greater social status and wealth could have led to more risky sexual
behaviour and greater exposure to the disease among more schooled adults.

Second, since the youngest age-cohort (15–24 years) became at-risk for sexually
transmitted diseases after knowledge about the basic biology of HIV and AIDS was clearer
and SSA regimes were publicly more open about the disease, there should be more evi-
dence of a social vaccine education effect among them.7 At 24 years old, the oldest
members of the youngest age cohort were in puberty in the middle of the 1990s when there
was already widespread knowledge about how HIV and AIDS could be contracted through
unprotected homosexual and heterosexual intercourse, and intravenous drug use.

Third, the middle age cohort (25–34) went through puberty and became sexually at-risk
from the late 1980s into the early 1990s, a period that spans the watershed point when both

5 About 200 DHS surveys have been conducted in over 75 countries since 1984; used here are data collected
between 2003 and 2005 for specific SSA countries. Funded by the United States Agency for International
Development and administered by Macro International, DHS data are available on request from
www.measuredhs.com. The cross-sectional surveys are based on nationally representative household sam-
ples and inquire about fertility, family planning, maternal and child health, as well as child survival, HIV
and AIDS, malaria, and nutrition. DHS data used here come from questionnaires on the household, on
women, on males, and biomarker data, including individual testing for HIV infection. National samples from
11 countries with adequate data were analyzed (nation, year of DHS collection, N of individuals 15 years or
older): Burkina Faso, 2003, 7,530; Cameroon, 2004, 10,269; Ethiopia, 2005, 1,1025; Ghana, 2003, 9,554;
Guinea, 2005, 6,767; Kenya, 2003, 6,188; Lesotho, 2004, 5,254; Malawi, 2004, 5,268; Rwanda, 2005,
10391; Senegal, 2005, 7,716; Tanzania, 2003, 10,743.
6 DHS sampled subjects could refuse the HIV infection testing and still remain in the sample; these subjects
are excluded from all analyses here.
7 Age 15 is the minimum age to be included in the DHS, as it is assumed that by this age most individuals
have started to develop secondary sexual characteristics.
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the biology of infection risks became clear and more accurate information was dispersed in
SSA. Therefore among this age cohort there could be risk and social vaccine processes
counteracting one another to produce a general null effect of education all together.

Table 1 summarizes the findings from a multivariate analysis of the relationship
between formal education and likelihood of infection among adults in each of the 11 SSA
countries net of gender, marital status, socioeconomic status, and place of residence. The
same equation is estimated for each country by a logit regression, and in column 1 are the
education effects for all age cohorts combined in each country.8 In line with past epide-
miological analyses of education and HIV infection, education is a risk factor in Rwanda,
Malawi, and Cameroon. At the same time, by about 2004 in most countries education had
switched to a null effect on infection, but this may be due to a mixture of effects across age
cohorts who became sexually active at different points in the pandemic, and indeed there is
evidence of this.

Table 1 Education effect on likelihood of HIV infection in selected sub-Saharan African countries net of
background characteristics of sampled adults from Demographic Health Surveys circa 2004

1 2 3 4

All cohorts:
education effect

Age cohort: education effect

Youngest effect
(15–24)

Middle effect
(25–34)

Oldest effect
([34)

Rwanda Risk (1.05) Null Social vaccine (0.95) Null

Ethiopia Null Null Null Null

Guinea Null Social vaccine (0.90) Null Null

Malawi Risk (1.03) Social vaccine (0.93) Risk (1.05) Null

Senegal Null Social vaccine (0.66) Null Null

Burkina Faso Null Null Null Null

Cameroon Risk (1.02) Social vaccine (0.93) Null Null

Ghana Null Social vaccine (0.89) Null Null

Kenya Null Social vaccine (0.93) Null Null

Tanzania Null Null Null Null

Lesotho Null Null Null Null

Notes: See footnote 3 describing DHS sample and size, and footnote 6 for technical specifications of
equations and estimation procedure. Background characteristics include individual’s place of residence,
marital status, and socioeconomic status

Italic indicates significant effect (p\ .10), Risk means more education higher odds of infection ([1.0), Null
means no relationship to infection, Social vaccine means more education lower odds of infection (\1.0)
(Odds ratio)

8 Because of the well-known situation where a dependent variable (infection, non-infection) is a binary
state, its distribution (infection) in each sample is substantially below 50%, and errors are not likely
normally distributed, Eq. 1 is estimated by four logistic, non-linear regressions for each country, once for
each age cohort and once for all cohorts combined.
ln p= 1" p# $% & ' B0 ( B1Xj ( B2Ej ( B3Cj ( B4Cj ) Ej (1), where p: probability that the event Y (infec-

tion) occurs, p(Y = 1); p/(1 - p): is the ‘‘odds ratio;’’ ln[p/(1 - p)]: the log odds ratio (logit); Xj: matrix of
control variables (gender, marital status, socioeconomic status, place of residence); Ej: years of schooling;
Cj: age-cohort; Cj 9 Ej: interaction between age-cohort and years of schooling.
Applying the exponential function to each logit coefficient (i.e. exp (B4), exp(B3), etc.) odds ratios were

calculated in order to compare the effect of education across age-cohort groups. Logit coefficients and other
technical output for all equations are available from the authors upon request.
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The pattern of risk versus social vaccine by age cohort generally fits the period effects
predictions about how education influences infection at different points in the history of
HIV and AIDS in SSA. As shown in column 2, among the youngest cohort in six coun-
tries—Guinea, Malawi, Senegal, Cameroon, Ghana, and Kenya—there is evidence of
education acting as a social vaccine: having some schooling reduces the risk of HIV
infection by substantial amounts of 7–34%. In contrast, as shown in column 3, the edu-
cation role among the middle age-cohort is mostly null, and only a social vaccine in
Rwanda, and a risk factor in Malawi. Among the oldest age-cohort in column 4 the effect is
now completely null.

Added to the evidence of a shifting role of education is the fact that there are no
counter-findings—i.e., a social vaccine is never present among the oldest cohort, nor is
there a risk result among the youngest cohort in any country—but the many null effects
among both the middle and oldest cohorts are partially unexpected. There are several
reasons why education has a null effect. First, the null effects among the oldest cohort
could be due to the fact that by the time these DHS data were collected many from this
cohort who were infected earlier in the pandemic have died. And if as predicted, education
was a risk factor early on when there was no clear and widespread understanding of the
disease, mortality rates would have been higher among the more educated, thus lowering
the chance of still finding education as a risk factor some 20 years into the disease for this
age cohort.9 So what the null effects in column 4 might indicate is that by early in the
twenty-first century there are no education effects among those who were sexually active
before information about HIV became publicly available. Second, it is difficult to tease out
precise period effects within cohorts; for example, education could reduce infections
among the younger members of the middle age cohort and increase them among its older
members.10

What is clear by contrasting the age cohort effects with those from the total sample is
that instead of concluding that education continues to be a risk factor or at most a null
effect (both unusual roles for education to play in health), there is evidence that education
is starting to play its more usual role in health as a preventative factor, and this conclusion
has important implications for education and health policy in SSA.

AIDS and education policy for the future of SSA

There are both scientific and policy implications of education turning into a social vaccine
against HIV infection in SSA.

Scientific implications: a better education hypothesis

From a scientific perspective, the shifting role of education in the HIV and AIDS pandemic
in SSA raises critical ideas about how schooling influences health. Although there is
considerable research on education and health, only a tiny proportion of it attempts to
identify the mechanisms at work behind the effect. Mostly agnostic about a causal

9 As a caveat to the findings, note that cross-sectional data can never fully rule out mortality selection
effects that can mask the true effect of education on infection.
10 In general one needs to be cautious about making substantial interpretations based on the null association
seen in the table, as it is difficult to isolate a mixed education’s effect and pin down the source of the non-
association.
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mechanism, much of the literature runs on one of two unjustified assumptions. One, as
described above, assumes that education is synonymous with socio-economic status with
little or no separate influence of its own net of social status and wealth. The other assumes
that an education effect is either a function of a very simple process or an outcome of
peripheral effects of schooling. And unfortunately up until now, the HIV and AIDS crisis
in SSA has reinforced both problematic assumptions.

Because of the widely held assumption among demographers and policy analysts that
education is little more than a route to greater socio-economic status, early in the pandemic
numerous reports of education attainment acting as a HIV infection risk factor drew little
conjecture about what was retarding its usual effect as a social vaccine. And of course,
observations at the time that education afforded individuals more resources and social
status that facilitated risky sexual behaviour reinforced the idea that education only acts
through socio-economic status. Fortunately, merely equating education with socio-eco-
nomic status is most likely on the decline, as there is ever more evidence of a robust
education effect net of social economic status (e.g. Adams 2002; Arendt 2005; Baker et al.
2007; Feinstein et al. 2006).

The second assumption that education has a unique causal effect on health is certainly
an improvement over simply equating education with socio-economic status, and there is
no shortage of hypotheses about how education acts as a social vaccine, which now seems
to be the case in a number of nations in SSA. Yet problematically, these almost never focus
specifically on what happens during the schooling process, and in the one case that does—
information transfer—schooling is only superficially included. Consider commonly ref-
erenced hypotheses about a preventative education effect—they fall into one of three types:
(1) human capital investment, (2) enhanced psychological states, and (3) information
transfer; and each is problematic for several reasons (Collins 2009; Mirowski and Ross
2003).

Initially interested in the impact of investment in schooling on productive skills, the
human capital hypothesis promised a major step forward in conceptualizing the relation-
ship between education and society (Schultz 1962, 1975). But an evolving narrow eco-
nomic view of education and behaviour has left the original promise unfulfilled (Mirowski
and Ross 2003). Recent hypotheses about education claiming to stem from human capital
arguments have come to work off the causal argument that individuals who have invested
in their own human capital stock via educational investment (chiefly in the form of wages
foregone while in school) will engage in less risky behaviour in order to maximize the
return on their educational investment. This class of hypotheses reasons that individuals
assess future behaviour and consequences based on how a decision will influence the
economic returns on their educational investment, the more they invest (i.e. receive more
education) the more they will protect their investment. Broadening this argument just a
little also incorporates a class of sociological hypotheses such as educational credentialing
and status competition (e.g. Collins 1979). All these hypotheses boil down to the
assumption that individuals will not engage in risky behaviour that could lead to poor
health because they want to maximize the financial and social status return to their edu-
cational investment (Feinstein 1993).

There are several obvious problems with human capital arguments about education
effects on health. First, their logic tends to break down when applied to individuals with
low to modest amounts of schooling that they received as children. Certainly there are
foregone wages, and in the poor economies of SSA this is readily obvious for children who
can be in the labour market, but it is a stretch to think that individuals with just a few years
of education will strive to protect this relatively small investment by making better health
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decisions. And as reviewed above, a number of studies find that even modest amounts of
formal schooling set off a social vaccine education effect (e.g. Mostafa and van Ginneken
2000). A second problem, the black-box problem, is the utter exclusion of hypothesizing
about anything that happens to students while at school, such as learning and thinking.
Current human capital hypotheses all suffer from attempts to force an image of the hyper-
rationalized individual to fit the education effect, rather than considering how the schooling
process might transform the individual to become more rational, as the earliest form of the
theory hypothesized.

Enhanced psychological states of hypotheses of education effects on health all argue
that more educated individuals have formed habits that in various ways lead them to less
risky behaviour and more healthy lifestyles. Variations on this basic argument depend only
on which psychological state is thought to be the most important to the education effect,
and versions have included delayed gratification, self-efficacy, motivation, emotional
control, and so on. A common example is the delayed gratification version of this
hypothesis. The argument asserts that through the schooling experience of having to take
classes, remain in a seat all day, and listen to a teacher, individuals do things that they do
not enjoy or want to do, yet through this forced experience individuals come to replace a
short-term focus on personal benefit with a long-term perspective (Mirowski and Ross
2003). Schooling delays short-term gains and benefits in exchange for long-term benefits.
The reasoning then goes that the schooling experience translates into delaying short-term
physical, sexual, or emotional gratification that could carry potential risks or damage long-
term benefits of better health, higher income, and increased happiness.

While perhaps more nuanced than the usual human capital argument, there are never-
theless some obvious problems with this class of hypotheses too. First, there is the same
small exposure problem. If education does produce a particular psychological state, can it
do this in a relatively short period of schooling? Second, it is not clear how education
exactly teaches the individual that doing something today does not provide direct results or
benefits to an individual and that the long-term results are better than multiple short-term
benefits. Any observation of a classroom will show there can be many immediate rewards
for good school behaviour and academic work, and many students report that they enjoy
these (Dornbusch 1986). And lastly, as with the human capital ones, these hypotheses also
suffer from the black-box problem of a lack of reasoning about what actually takes place
when individuals are schooled.11

Among governments and NGOs struggling against the HIV and AIDS pandemic, the
information transfer hypothesis is the most popular one explaining how education affects
health, and therefore many NGO programmes are based on this idea. The main argument is
simple: schooling provides (transfers) information about health and risks to students, and
this information translates directly into better decisions about risk and health (Nayga 2001;
Mirowski and Ross 2003). In the case of HIV and AIDS, it is believed that information
about the modes of, and barriers to transmission, such as abstinence, condoms, and vol-
unteer counseling, translates directly into better decisions about risk and health (Nayga
2001; Mirowski and Ross 2003). Inclusion of information on health issues such as human
sexuality and birth control in school curricula are thought to be the chief way education
influences health, and hence unschooled, or less schooled individuals do not receive this
information as readily as their more educated peers.

11 Furthermore, there is some new research that suggests that cognitive development enhances emotional
control, which would be in line with the schooling-cognitive hypothesis described below.
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The simplicity of the information transfer argument has almost certainly contributed to
its popularity, but it is this simplicity that limits its usefulness as a hypothesis. Clearly, as
recounted here, when accurate information about the modes of transmission and effective
protective behaviour around HIV and AIDS became more widely available in SSA, edu-
cation started to shift from a risk factor to a social vaccine. But a major limitation of this
hypothesis is its inability to explain life-long educational effects. Why, for example, do
educated adults in the youngest cohort in the DHS analysis act differently about HIV and
AIDS risks than educated adults before? Is it just a matter of information, particularly
given that throughout SSA most schools have only recently put information about HIV and
AIDS in classroom curricula—much too late to give these young educated adults an in-
school information advantage. Furthermore, in many places, this information is only found
as part of the external curriculum of after-school clubs distributed to just a minority of all
students (Jacob et al. 2007). And, even in those countries that do provide information about
HIV and AIDS in schools, it is usually only found in some schools while others lack this
information in their curricula altogether.

The information transfer hypothesis also breaks down when applied to short periods of
schooling given to young children who are probably unable to fully comprehend infor-
mation about risky sexual practices and the biology of the HIV virus, even if it were to be
presented to them. Lastly, and perhaps most problematic, the information transfer
hypothesis does not distinguish between a person’s ability to have facts about the disease
versus a person’s ability to reason about the connections among these facts, his or her
personal behaviour and the risk of infection.

Moreover, of the attempts to explain the education effect as a function of the teaching of
information, many are discredited by recent research. For example, attempts to reproduce
the education effect through directly teaching facts about health risk have not fared well. de
Walque et al. (2005) report a persistent education effect even after controlling for recall of
HIV facts and involvement in an HIV intervention. Another example is given by the well
known evaluations of information transfer drug programmes like DARE that can increase
basic knowledge about drugs but do not impact decision-making about drug risk and hence
drug abuse (e.g. Ennett et al. 1994). In short, while information transfer is probably part of
the black box of the education effect, it is not in and of itself sufficient as a causal
mechanism, and herein lay the makings of an improved hypothesis.

With all of its broader implications for better population health, if the root of the
education effect is to be found, efforts must focus on the main undertaking of schooling,
namely learning academic subjects. In other words, the scientific focus on understanding
the education effect must be on what schooling uniquely does and how this could influence
health. Numerous studies that report on the relationship between education and health have
called for such an increased understanding of how education impacts thinking, reasoning,
and problem solving and how these in turn impact health (e.g. Ross and Wu 1995; Phelan
et al. 2004; Lleras-Muney 2005). Of course, it is common to hypothesize vaguely that the
education effect has something to do with the notion that schooling ‘‘teaches one to think.’’
But the kind of ‘‘thinking’’ is usually unspecified, and the actual cognitive effect of
schooling on thinking is only assumed to exist. Understanding how the massive change in
schooling worldwide might influence so much of individuals’ thinking, attitudes, and
behaviour is the central question behind understanding the education effect as a social
vaccine.

A few recent studies of the deeper cognitive impact of schooling in terms of reasoning
about everyday risk and decision-making skills that relate to health suggest a new
hypothesis that attempts to improve upon the limitations of the existing ones (see also
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Cutler and Muney 2006; Heckman 2007). What we call the mass schooling-decision
making hypothesis argues that over the course of teaching academic material such as
mathematics and reading, even in small amounts, schooling enhances fundamental cog-
nitive capacities of individuals, such as executive functioning skills associated with
reasoning and solving novel problems (Blair et al. 2004). Thus, in terms of everyday health
risks, enhanced reasoning skills through basic numeracy and literacy enable individuals to
make more-informed and reasoned decisions based on more accurate assessment of con-
sequences of alternatives and risks (Bruine de Bruin et al. 2007; Peters et al. 2006). To
date, various tests of this hypothesis are encouraging; including evidence from neuro-
logical investigations, cognitive assessments of primary school curricula, and studies of
decision-making skills among modestly schooled and unschooled adults (Cole 2003; Baker
et al. 2008; Knipe et al. 2008; Luria 1976).

As the worldwide intervention of Education For All continues to incorporate more
children and youth into formal schooling, there is growing evidence that resulting
enhanced everyday reasoning and decision-making skills lead to healthier behaviour (and
avoidance of unhealthy behaviour) which in the aggregate is partially responsible for large-
scale demographic transitions like the one observed in developed nations over the past
century. Applying the argument that mass schooling enhances cognition to the shifting
education effect in the HIV and AIDS pandemic is also enlightening. The education shift
needed the spark of accurate and widespread public health information about the causes of
infection to get started, but for all the reasons noted above, information alone cannot
account for the rise of a social vaccine effect. Schooling, even in small amounts, may help
people develop their reasoning skills so that they can take information (from school and the
general environment after school years) and make what might be called an accurate
working everyday theory about the risks to themselves. This enhanced cognitive ability,
spread widely by mass schooling, could go a long way towards explaining the education
effect on population health.

Policy implications: massive intervention of aid for ‘‘Education for All’’ in SSA

The ultimate tragedy of the pandemic in SSA may be that now that the stage is set for
education to play a widespread preventive role as a social vaccine against new infections,
the major challenges before nations in the region to reach at least basic primary schooling
for all children puts this prevention strategy in jeopardy of severe underutilization. One of
the biggest challenges is that the HIV and AIDS pandemic has infected teachers, admin-
istrators, and potential teachers at high rates, devastating many nations’ capacity to mount
greater access to primary schooling (Kelly 2000; Monasch and Boerma 2004; World Bank
2002; World Bank, UNESCO, & UNAIDS 2002). Furthermore, widespread AIDS-related
student absenteeism to care for ill parents, siblings, and relatives, as well as a growing
number of child-headed households limits children’s ability to attend school.

Without massive aid to assist the region in rebuilding the human capital needed to
extend the already under-staffed schools, a real opportunity to fight HIV will be missed.
Given this, the results of an emerging preventive effect of education, and the likely key
cognitive skills schooling provides, the main policy implication is clear: without massive
aid to primary education, a large proportion of the next generation in SSA is not going to
be ‘‘inoculated’’ against HIV infection (and other health risks) by the social vaccine of
schooling.

The challenge of reaching universal primary schooling in the SSA region is formidable.
While over the past half-decade many of the world’s poorest regions have made significant
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strides towards providing full access to education, SSA lags considerably (UNESCO
2007). Access to primary education in SSA grew by 36% from 1999 to 2005, but 31
million children still have no access to schooling, accounting for 45% of the world’s
unschooled. And even when there is access, the quality of the schooling in SSA is often so
low as to threaten any educational effects of learning. For example, depending on the
country, 25–40% of teachers in Africa report that they have no textbook or guide for the
subjects that they are to teach (UNESCO 2007).

Moreover, while there has been an increase in donor aid for basic education in SSA
since 2002, the overall aid picture is troubling. Within the roughly US $3 billion annual aid
for basic education in low-income nations worldwide, there is still considerable variation
by nation, and there are signs that aid for primary schooling in SSA has become less of
a priority (UNESCO 2007). Similarly, UNESCO’s EFA Global Monitoring team reports
that some national governments and donors have developed innovative ways to work
together to expand primary education, but other nations have not.

It is often hoped that NGO-funded and operated HIV and AIDS programs will stem the
tide by providing a quasi-education effect among adults. This approach made sense in the
past, given the problematic effect of formal education on infection rates when it was a risk
factor. Yet, as argued above, the heavy reliance on a simple information-transfer model of
most of these programs make it doubtful that they are, or will ever become, an effective
substitute for the kinds of reasoning skills imparted by schooling (Collins et al. 2009).
They certainly have been useful in spreading accurate information about condom use and
infection, but their simplified messages probably will not have a lasting, widespread broad
impact, helping the next generation to develop effective, everyday working theories of risk
of contracting HIV.

EFA is a worldwide priority for many reasons—developing human capital, imparting
citizenship and democracy skills, inculcating of social justice values, etc.—all of which are
crucial if SSA is to overcome its crisis of a complex web of economic, political, and social
problems. Expanded mass education is now in a position to help stem the equally complex
health problem of the HIV and AIDS pandemic in the region, adding an even greater sense
of urgency to efforts towards EFA.
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