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The impact of education and globalization on sexual and reproductive health: Retrospective
evidence from eastern and southern Africa

Marie-Anne Van Stama*, Kristien Michielsenb, Koen Stroekenb and Bonne J.H. Zijlstraa

aDepartment of Child Development and Education, University of Amsterdam, Amsterdam, The Netherlands; bInternational Centre for
Reproductive Health, University Gent, Gent, Belgium

(Received 8 January 2013; final version received 7 July 2013)

The objective of this study is to qualify the relationship between sexual and reproductive health (SRH) and educational
attainment in eastern and southern Africa (ESA). We hypothesize that the regional level of globalization is a moderating
factor in the relationship between SRH and educational attainment. Using retrospective data from Kenya, Malawi,
Tanzania, and Zambia, the associations between SRH (eight indicators), educational attainment, and globalization were
examined using multilevel logistic regression analysis. It was found that the model fit for every SRH outcome indicator
increased significantly after including the interaction between globalization and educational attainment, supporting the
hypothesis. Depending on the level of globalization, three types of relationships between education and SRH were
found: (1) for the indicators “more than four children,” “intercourse before 17 years,” “first child before 20 years,” and
“one or more child died” education is risk-decreasing, and the reduction is stronger in more globalized regions; (2) for
the indicators “condom use at last intercourse” and “current contraceptive use” education is risk-decreasing, and the
reduction is stronger in less globalized regions; (3) for the indicators “HIV positive” and “more than four lifetime sexual
partners” education is risk increasing, but only in less globalized regions. In conclusion, these effects are related to three
types of access: (1) access to services, (2) access to information, and (3) access to sexual networks. The findings
highlight the relevance of globalization when analyzing the association between SRH and education, and the importance
of structural factors in the development of effective SRH promotion interventions.

Keywords: sexual and reproductive health; HIV; educational attainment; globalization; eastern and southern Africa

Introduction

Even though the HIV epidemic seems to be leveling off,
it remains an enormous health and developmental
problem especially in sub-Saharan Africa. In 2011, the
number of people living with HIV in sub-Saharan Africa
was estimated at 22.5 million, resulting in the highest
HIV prevalence in the world (5%; UNAIDS, 2011;
WHO, 2012a). Especially the countries in eastern and
southern Africa (ESA) are severely affected, with 10
countries of that region housing 34% of the total number
of people living with HIV worldwide (UNAIDS, 2011).

In addition to this high HIV prevalence, sub-Saharan
Africa has to cope with a poor sexual and reproductive
health (SRH) status, including the lowest contraceptive
prevalence rate in the world (2005; 24%), the lowest
percentage of people with comprehensive correct know-
ledge of HIV (2006; 29%), 90% of the 3.4 million
children younger than 15 years with HIV in 2010 (WHO,
2012b), the highest teenage (15–19 years) fertility
rate (2006; 1.2%), the highest maternal mortality ratio
(2010; 500 per 100,000 live births; WHO, 2012c), and
the lowest antenatal care coverage (2010; 74%; WHO,
2012a).

Explanations for these poor SRH indicators have to
account for prevalence rates differing regionally (Stroeken,
De Koker, et al., 2012; UNAIDS, 2011). Regional
differences in prevalence rates have been related to
structural factors characterizing the regions (Boerma &
Weir, 2005; Gupta, Parkhurst, Ogden, Aggleton, & Mahal,
2008), with two factors most manifestly affecting SRH (De
Walque, 2007; Doyal, 2002): average educational attain-
ment and level of globalization (Hargreaves, Slaymaker,
Fearon, & Howe, 2012; Poundstone, Strathdee, &
Celentano, 2004; Stroeken, De Koker, et al., 2012).

There is still no consensus about the direction of
these effects (Doyal, 2002). Globalization – defined by
Giddens (1991) as the increasing global interdependence
and rise of worldwide social relations – has been found
to have both, negative (e.g., increased risk of infectious
diseases, and increasing poverty and inequality) and
positive (e.g., increased access to medication, and
contraceptives and health facilities) effects on the health
of a population (Doyal, 2002; McMichael, 2000).
Similarly, the SRH effect of “educational attainment” is
ambiguous, seeming as a protective risk factor for HIV
transmission (Baker, Collins, & Leon, 2009; De Walque,
2007). While Hargreaves and Glynn (2002) found higher
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HIV prevalence to be associated with higher educational
attainment in the beginning of the epidemic, Bärnighau-
sen, Hosegood, Timaeus and Newell (2007) reported that
one additional year of education decreased the chance of
HIV infection by 7%. The ambiguity can be resolved
following Stroeken, De Koker et al. (2012) hypothesis,
that the relationship between an individual’s educational
attainment and the SRH indicators is moderated by the
level of globalization in the region (Figure 1). This
hypothesis, which the study confirmed for HIV preval-
ence using regional-level data, is further examined in this
paper through more powerful statistical procedures, using
data at the individual level as well. Moreover, we will
analyze the associations of the two structural factors
(educational attainment, globalization) in ESAwith seven
additional “SRH indicators,” besides HIV prevalence.

Methods

Study population

The hypothesis was examined using the 2007–2011
Demographic Health Survey (DHS) data from ESA
countries. The DHS uses a two-stage cluster sample
design (DHS, 2012): first, the country is divided in
primary sampling units (PSU), then members of 25
households (HH) in the PSUs are selected. Second, in
these HH, all women and men aged 15–54 years are
asked to participate in a structured interview. Addition-
ally, to test for HIV, all HH members are requested to
voluntarily provide a blood sample.

For this study, the sample was restricted to countries
in ESA that had recent (2007–2011) DHS data. The
respondents in the selected countries were included in
the analysis if they complied with the following selection
criteria: aged 15–49 years (98.7%); provided a blood
sample (67.0%); had no indeterminate HIV serostatus
(more than 99.9%); and provided data for the necessary
indicators. The final sample thus consisted of 45,802
respondents aged 15–49 years (44.0% men), 2036 HHs,
and 1666 PSUs from Kenya, Malawi, Tanzania, and
Zambia. In addition to their clustered geographical
localization, these four countries have nationally com-
parable types and degrees of globalization, educational,
and SRH backgrounds (DHS, 2012; Stroeken, De Koker,
et al., 2012; Stroeken, Remes, et al., 2012).

Variables

The analyses were performed using four groups of
variables: SRH indicators (primary outcome variables),
globalization, educational attainment, and the control
variables.

SRH was operationalized using eight dichotomous
SRH indicators: (1) HIV blood test result (negative/
positive); (2) Condom use at last intercourse (yes/no); (3)
Current contraceptive use (yes/no); (4) Lifetime number
of sexual partners (less than 4/4 or more); (5) Age at first
intercourse (17 or older/16 or younger); (6) Child
mortality (No child that died/one or more children that
died); (7) Age at first birth (20 or older/ 19 or younger);
(8) Fertility (0–4 children/more than four children). The
cut-off points between a risk and protective SRH
indicator were based on previous research (Johnson &
Way, 2006; UNAIDS, 2011). The dichotomous variables
were coded in a manner that “1” indicated SRH risk and
“0” indicated protective SRH.

Globalization is the increasing global interdepend-
ence and rise of worldwide social relations (Giddens,
1991). To operationalize this construct at the individual
level, the “interconnectedness” of the respondents was
measured (Roland & White, 2007). To raise the validity
of measurement, we opted to combine the following
variables: has electricity; has piped source of drinking
water; has modern floor material; has landline telephone;
has television; reads newspaper; has radio; has car; has
motorcycle. The weight for each asset was derived from
the principal component analysis. A higher score
indicated a higher level of interconnectedness, hence
globalization (min=−1.25, max.=6.07, SD=0.99). In
addition to this individual level of globalization, we
constructed two aggregate, regional-level measures of
globalization based on the average globalization score in
the HH (level 2), and the average globalization score in
the PSU (level 3).

Educational attainment is the highest level of
education that an individual has completed (U.S.
Census, 2012). In the DHS, educational attainment is
classified as (0) no formal schooling, (1) incomplete
primary, (2) complete primary, (3) incomplete second-
ary, (4) complete secondary, and (5) higher. In addition
to this individual level of educational attainment,
regional level measures of educational attainment
were aggregated by taking into account the average
educational attainment in the HH (level 2) and PSU
(level 3).

Control variables gender (0= female and 1=male)
and age (in years) were chosen based on the previously
found significantly differential risks on SRH indicators
(Eaton, Flisher, & Aarø, 2003; Ishida, Arnold, Stupp,
Kizito, & Ichwara, 2012; Johnson & Way, 2006).

REGIONAL 
LEVEL 

GLOBALIZATION

INDIVIDUAL SRH  
INDICATORS

INDIVIDUAL
EDUCATIONAL
ATTAINMENT

Figure 1. Expected moderating effect of regional level globa-
lization on the relation between the individual level educational
attainment and SRH indicators.
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Analyses

By using multilevel regression modeling, we explored the
associations between the eight SRH indicators on the one
hand and globalization and education on the other hand.
The model included three levels: the individual, HH, and
PSU levels. These levels were taken into account to control
for the unobserved characteristics in the HHs and PSUs,
creating distorting dependence between respondents in the
same HH and PSU. Before the model procedure, all
predictors were mean-centered to increase ease of inter-
pretation. In addition, participants without values on the
dependent variable were excluded from the analysis.

The SRH indicators were analyzed separately using
the same logistic multilevel method: first, an empty
model was estimated; second, the individual-level pre-
dictors were added in the model (country, age, sex,
educational attainment, and globalization); third, level
two (HH) and three (PSU) predictors of educational
attainment and globalization were added; fourth, cross-
level interactions were added (educational attain-
ment*HH level globalization; globalization*HH level
educational attainment; educational attainment*PSU
level globalization; and globalization*PSU level educa-
tional attainment); fifth, it was analyzed whether the
PSUs differ significantly in their relation between the
SRH indicator and globalization and educational attain-
ment (addition of random slopes for educational attain-
ment and globalization). Subsequent models were
compared to the preceding model to examine whether
the variables added to the model significantly increased
the model fit. If the model fit was not significantly
increased, the model with the least (random) parameters
was selected as the final model. Furthermore, it was
analyzed whether the addition of the random intercept of
the two levels (HH and PSU) increased the model fit
significantly. When inclusion of the HH or PSU level did
not improve the fit of the model, this level was left out of
the final model.

Results

The final models of the eight SRH risk indicators are
presented in Table 1. The hypothesis was examined by
analyzing whether the inclusion of the cross-level inter-
actions between globalization and educational attainment
would significantly increase the predictive value of the
multilevel model of every SRH risk indicator. We present
the results per level of predictors.

Level-one predictors

Given the effect of the other predictors, educational
attainment was in most cases negatively related to the
SRH risk indicator. Exceptions were the models for
“HIV” and “more than 4 lifetime sexual partners,” where

higher educational attainment was associated with higher
SRH risk. The level-one globalization predictor reveals
the same pattern; except for HIV (where no significant
effect was found) a higher individual globalization score
was associated with lower SRH risk.

Level-two predictors

The aggregated predictors at the HH level did not have a
significantly predicting value in the models, with excep-
tion of the positive effect of the HH level globalization
score in the model of “more than four children
ever born.”

Level-three predictors

The aggregated PSU averages of globalization and
educational attainment were found to have a significant
influence in the models of “HIV,” “condom use at last
intercourse,” “current contraceptive use,” “first inter-
course before the age of 17,” “has more than four
children ever born,” and “had one or more children that
died.” However, the direction of these effects, in
combination with the other included predictors, differed
(PSU globalization two times negative and one time
positive, PSU educational attainment four times negative
and three times positive).

Cross-level interactions

Inclusion of the cross-level interactions in the models
revealed the additional effect of interaction, given the
effects of the other predictors. As hypothesized, the
inclusion of the interaction between the educational
attainment of the individual and the average level of
globalization in the PSU (educational attainment*PSU
globalization) resulted in a significant improvement of
the model for all SRH risk indicators, confirming that
the main effect of educational attainment on the SRH
risk indicator depends on the average level of globali-
zation in the PSU. The direction and magnitude of the
interaction effect however differs per SRH risk indic-
ator (see Figure 2, in this figure “high” educational
attainment and globalization are operationalized as
[mean+2*SD] and “low” educational attainment and
globalization as [mean−2*SD]). For the indicators
“more than four children,” “intercourse before 17,”
“had first child before age of 20,” and “had one of
more children that died,” the interaction effect between
the individual-level educational attainment and the PSU
average globalization indicated that the relation between
educational attainment and the SRH risk indicator is
more negative in PSUs with a higher average on
globalization (Figure 2a–d).
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Table 1. Final multilevel regression models for SRH-risk indicators.

Final model
Blood test result HIV

Final model
Condom use at last

intercourse
Final model

Current contraceptive use

Final model
More than

4 lifetime sexual partners

Parameter Fixed effects

Intercept −2.901 (0.035)*** 1.882 (0.026)*** 0.767 (0.025)*** −2.263 (0.030)***
Level 1
Country (ref. Kenya)

Malawi 0.767 (0.105)*** −0.254 (0.084)** −0.282 (0.060)*** −0.916 (0.079)***
Tanzania −0.437 (0.110)*** −0.212 (0.082)** − −0.058 (0.078)
Zambia 1.169 (0.094)*** −0.240 (0.074)** 0.060 (0.047) 0.089 (0.072)

Age 0.064 (0.002)*** 0.077 (0.002)*** −0.046 (0.001)*** 0.052 (0.001)***
Sex 0.498 (0.041)*** 0.971 (0.037)*** −0.044 (0.028) −2.407 (0.040)***
Educational
Attainment

0.108 (0.019)*** −0.172 (0.017)*** −0.137 (0.013)*** 0.055 (0.016)***

Globalization 0.047 (0.035) −0.142 (0.029)*** −0.079 (0.021)*** −0.005 (0.033)
Level 2
HH Globalization −0.037 (0.088) 0.0436 (0.072) 0.052 (0.085) −0.054 (0.063)
HH Educational
Attainment

−0.045 (0.084) −0.057 (0.073) 0.093 (0.063) 0.002 (0.065)

Level 3
PSU Globalization 0.301 (0.077)*** −0.026 (0.060) −0.001 (0.057) −0.059 (0.062)
PSU Educational
Attainment

0.172 (0.070)* −0.345 (0.056)*** −0.236 (0.043)*** 0.125 (0.056)*

Interactions
Educational
Attainment*PSU
Globalization

−0.148 (0.025)*** 0.045 (0.022)* 0.052 (0.018)** −0.062 (0.023)**

Educational
Attainment*HH
Globalization

−0.0296 (0.051) 0.026 (0.045) −0.140 (0.040)*** −0.069 (0.042)

Globalization*HH
Educational
Attainment

0.007 (0.049) −0.012 (0.050) −0.063 (0.036) 0.072 (0.060)

Globalization*PSU
Educational
Attainment

−0.056 (0.029)* 0.046 (0.027) 0.119 (0.019)*** −0.083 (0.037)*

Random effects
Level-3 variance PSU

Intercept 0.860 0.371 0.211 0.860
Educational
Attainment

0.032 0.011 0.032

Globalization 0.012 0.002 0.018
Cov. (int., edu.) −0.119 −0.036 −0.118
Cov. (int., glob.) −0.035 −0.093 −0.035
Cov. (glob., edu.) 0.018 0.004 0.018

Level-2 variance HH 0.028 0.019 0.109 0.028
Intercept

Deviance 23,846 24,644 37,240 27,217
df 23 18 22 22
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In contrast, in the models for “condom use at last
intercourse” and “current contraceptive use,” the
interaction effect between the individual-level educa-
tional attainment and the PSU average globalization

indicated that the association between educational
attainment and the SRH risk indicator is less negative
in PSUs with a higher average on globalization
(Figure 2e–f).

Table 1. (Continued)

Final model
First intercourse before

age of 17

Final model
First child before age

of 20

Final model
Has more than 4 children

ever born

Final model
Had one or more children

that died

Parameter Fixed effects

Intercept −0.348 (0.018)*** −0.249 (0.023)*** −1.380 (0.032)*** −1.693 (0.026)***
Level 1
Country (ref. Kenya)
Malawi −0.074 (0.053) 0.261 (0.062)*** −0.306 (0.101)** 0.628 (0.080)***
Tanzania −0.433 (0.055)*** 0.059 (0.063) −0.147 (0.082) 0.314 (0.073)***
Zambia 0.357 (0.053)*** 0.446 (0.056)*** 0.664 (0.079)*** 0.934 (0.066)***

Age 0.013 (0.001)*** −0.047 (0.002)*** 0.261 (0.002)*** 0.130 (0.002)***
Sex 0.396 (0.022)*** 2.688 (0.043)*** 0.834 0.034)*** 0.449 (0.036)***
Educational
Attainment

−0.295 (0.011)*** −0.382 (.016)*** −0.261 (0.017)*** −0.221 (0.015)***

Globalization −0.099 (0.017)*** −0.014 (0.023) −0.111 (0.025)*** −0.122 (0.023)***
Level 2
HH Globalization 0.021 (0.042) −0.039 (0.062) 0.187 (0.068)** −0.003 (0.067)
HH Educational
Attainment

−0.051 (0.044) 0.052 (0.063) −0.056 (0.073) −0.023 (0.067)

Level 3
PSU Globalization −0.096 (0.042)* −0.001 (0.048) −0.367 (0.058)*** −0.090 (0.053)
PSU Educational
Attainment

0.114 (0.038)** 0.0177 (0.043) −0.380 (0.053)*** −0.216 (0.046)***

Interactions
Educational
Attainment*PSU
Globalization

−0.049 (0.016)** −0.144 (0.023)*** −0.175 (0.024)*** −0.129 (0.022)***

Educational
Attainment*HH
Globalization

0.054 (0.029) 0.094 (0.043)* 0.061 (0.042) −0.019 (0.041)

Globalization*HH
Educational
Attainment

−0.114 (0.032)*** −0.078 (0.040) −0.023 (0.048) 0.023 (0.044)

Globalization*PSU
Educational
Attainment

−0.125 (0.019)*** −0.066 (0.024)** −0.031 (0.028) 0.027 (0.026)

Random effects
Level-3 variance PSU

Intercept 0.271 0.259 0.373 0.259
Educational

Attainment
0.015 0.040

Globalization 0.004 0.010
Cov. (int., edu.) 0.022 −0.027
Cov. (int., glob.) −0.027 0.017
Cov. (glob., edu.) 0.002 0.010

Level-2 variance HH
Intercept 0.055 0.133 0.055

Deviance 55,786 28,075 30,086 32,849
df 22 17 23 18

Note: Standard errors are in parentheses.
*p<0.05; ** p<0.01; ***p<0.001
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Lastly, the interaction effects between the individual-
level educational attainment and the PSU average globa-
lization in the models of the SRH risk indicators “HIV
blood test” and “more than four lifetime sexual partners”
indicated that for PSUs with a lower average on
globalization, a positive relationship between educational
attainment and the SRH risk indicator was estimated,
while for PSUs with a higher average on globalization a
negative relationship was estimated (Figure 2g–h).

Directions of the additional interaction effects

In addition to the interaction between the individual-
level educational attainment and PSU average globaliza-
tion, which reflects the main research hypothesis, three
other forms of significant cross-level interactions were
found: individual-level globalization and average PSU

educational attainment, individual-level educational
attainment and HH-level globalization and individual-
level globalization and HH average educational attain-
ment. These interactions indicate a possible intermediary
effect from education on the relationship between
individual-level globalization and SRH risk. However,
these interaction effects were only significant for a small
number of SRH indicators and were not consistent.
These interaction effects (presented in Table 1) could be
a source of information for further research, however,
further detailed analysis was not in scope of this paper.

Discussion

The hypothesis that the interaction between the regional-
level globalization and individual-level educational
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Figure 2. SRH risk indicators influenced by cross-level interaction “individual level educational attainment*PSU level globalization.”
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attainment was a significant predictor in the SRH risk
indicator models was confirmed in every model the
inclusion of the interaction increased the fit of the model.
This indicated that the direction or magnitude of the
effect of education depends on the average level of
globalization in a region and supports the importance of
taking into account structural factors and contextualizing
them in fighting the poor SRH in ESA.

However, the direction of the interaction effect differed
for the various SRH indicators. Three different types of
interaction were found, which revolve around different
types of access: (1) access to SRH services, (2) access to
SRH information, and (3) access to sexual networks.

Firstly, Figure 2(a)–(d) presents the SRH indicators
whereby the “risk-decreasing effect” of education was
stronger in regions with a higher level of globalization.
These four indicators (more than four children; intercourse
before 17; had first child before the age of 20; and had one
or more children that died) are all directly related to the
reproductive health of the participants. It might be that
people in more globalized regions have better access to
reproductive health services. Increased knowledge (through
education) could then lead to more and better use of these
services. People in less globalized regions remain with
limited opportunities to access reproductive health services
even if they increase their health literacy through schooling.

Secondly, Figure 2(e) and (f) presents the SRH
indicators whereby the “risk-decreasing effect” of educa-
tion was stronger in regions with a lower level of
globalization. These two indicators (condom use at last
intercourse; current contraceptive use) are both protective
measures. It is encouraging to see that the overall educa-
tion, in all regions, leads to more condom and contracept-
ive use. However, the effect of education on these
protective measures is higher in less globalized regions. It
might be that people in highly globalized regions are more
exposed to information on condom use and contraception
through media campaigns; the additional effect of educa-
tional attainment may be limited in comparison to less
globalized regions where education is the main source for
information on condoms and contraception.

Thirdly, Figure 2(g)–(h) presents the SRH indicators
whereby education increases the risk of “HIV” and
“having more than four lifetime partners” for people
living in less globalized regions, as opposed to decreasing
the risk of both for people living in more globalized
regions. This confirms the correlations found by Stroeken,
Remes et al. (2012) on a regional level. It seems that in
less globalized regions educational attainment is a booster
of the sexual network – due to access to jobs and income –
while this is less the case in more globalized areas. This
phenomenon was observed in the beginning of the HIV
epidemic when highly educated persons where more
likely to be infected with HIV (Bärnighausen et al.,
2007). It seems that only in the more globalized areas

the correlation between education and HIV risk has
reversed, while in less globalized, more rural areas, the
phenomenon seems to persist.

Overall, it can be concluded that the outcomes of this
study consistently support, on an individual level and for
a large number of SRH outcomes, the earlier published
findings that the effect of education on the HIV
indicators differ per region in ESA; these differences
are related to the variations in structural factors (Stroe-
ken, De Koker, et al., 2012). This result supports the
importance of taking into account regional differences
when creating programs to improve SRH in Africa.
There is no program that “fits all,” a program should be
fit to the people and situation these people live in.

Limitations

The data-set included only four ESA countries, because
other countries lacked recent DHS data which did not
include the variables that were needed in the analysis.
However, the four included countries provided consistent
results which makes it more plausible that other ESA
countries will reveal the same association between SRH
indicators and globalization and educational attainment.
Furthermore, reported sexual behaviors are wellknown for
having a low reliability caused by social desirability bias
(Buvé et al., 2001). Finally, globalization is generally
operationalized at the regional level (Novelli, Dale, Tikly,
Dachi, & Alphonce, 2007), where it can be categorized in
several dimensions of globalization (e.g., the long estab-
lished KOF index uses three dimensions: economic,
social, and political) (Dreher, 2006). Given the limited
and individual-level variables in the DHS data-set, we
were not able to categorize these different dimensions of
globalization; hence we compromised a factor that
represented individual interconnectedness, which strongly
related to socioeconomic status. For future research it
would be interesting to separately analyze the effect of
these different dimensions of globalization on SRH.

Conclusion

In this paper, we used multilevel regression analysis to
study whether the structural factor, globalization, is a
moderating factor in the relation between educational
attainment and SRH. The analysis revealed that the effect
of educational attainment on the SRH indicator depended
on the regional level of globalization. These findings
highlight the importance of taking into account regional
differences in structural factors, when striving to reach the
goal to increase the SRH in sub-Saharan Africa.
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