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ABSTRACT 

Background: Previous reports on sexual behaviours and risks of HIV infection in relation to socioeconomic status of 
women were contradictory. The purpose of this study was to determine the consistency of risky sexual behaviour 
among women with regard to their age, residence, educational level and wealth index. Methods: Subgroup and pooled 
meta-analysis was done on risky sexual behaviour and HIV prevalence of women aged 15 - 49 years using the recent 
Demographic and Health Surveys data (DHS 2003-2009) from 28 countries in and outside Africa. Pooled and individ-
ual countries odds ratios were calculated using Mantel-Haenszel (M-H) statistical method. Random effect analytic 
model was applied since there was significant heterogeneity among surveys (I2 > 50%). Sensitivity analysis was also 
done to examine the effect of outliers. Results: Out of 207,776 women reported to have sex within 12 months prior to 
the respective surveys, 36,530 (17.6%) were practicing higher-risk sex. Risky sexual behavior was found to have statis-
tically significant association with women living in urban areas, attained secondary and above education and owned 
middle to highest wealth index. Sensitivity analysis demonstrated the stability of the pooled odds ratios for outliers. 
Better education attainment, high wealth index and being employed were also associated with high HIV prevalence. 
Conclusion: This analysis has shown the high prevalence of higher-risk sexual behaviour and high HIV infection 
among wealthier and better educated women regardless of geographic location of the selected low to middle income 
countries. Further study is required to establish how and why being good in socioeconomic status associated with risky 
sexual behaviour. 
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1. Introduction 

The proportion of women and girls accounts for more 
than half of the global estimate of people living with HIV 
[1]. In Sub-Saharan Africa (SSA), more women than men 
are infected with HIV, and the biggest driver of HIV 
transmission is heterosexual sex [1,2]. Several literatures 
gave emphasis on high association of HIV sero-preva- 
lence with high socioeconomic status in SSA [3-5]; 
however, to the best of our knowledge, there was no sys-
tematic review or meta-analysis that assesses the associa-
tion of higher-risk sex with regard to socioeconomic 
status in either SSA or other low and middle income 
countries using DHS data.  

The spread of HIV, for the most part, is a function of 
higher risk sex [1]. It was reported that nearly three 
fourths of HIV-infected women acquired the virus 
through higher-risk sex [6]. Besides women’s physiol-
ogic vulnerability via heterosexual sex, several investi- 

gators attributed unemployment and lack of education as 
exposing factors for women’s susceptibility to HIV in-
fection [7-9]. Some other studies also ascribed poverty as 
predisposing factor for HIV infection [3,10,11]. At the 
global level, there is a positive correlation between coun-
tries’ HIV prevalence and poverty, as measured by per 
capita income, income inequality, or absolute poverty 
[12]. Likewise, it has been said that women are more 
vulnerable to HIV infection mainly because of less se-
cure employment and lower incomes [13]. However, 
such conclusions were made based on the overall popula-
tion of the low income countries without disaggregating 
the population by socioeconomic status.  

Previous reports were not consistent on association of 
risky sexual behaviour/HIV infection with level of edu-
cation and wealth/economic status. According to a study, 
secondary or higher education was protective against 
HIV infection [14]. Other authors reported that less edu-
cated women are becoming more vulnerable to HIV than 
highly educated women [2]. To the contrary, analysis  *Corresponding author. 
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done using the 2003 DHS of Kenya & Ghana concluded 
that HIV epidemic was no longer driven by poverty; 
rather, it was wealth and a number of other socio-demo- 
graphic factors that explain sexual risk-taking behaviour 
that puts people at risk [15]. Similarly, another analysis 
including eight countries DHS from SSA countries 
demonstrated that adults with highest wealth index have 
a higher prevalence of HIV than those with lowest wealth 
index [4]. A systematic review conducted in 2002 de-
duced that, in Africa, higher educational attainment was 
often associated with a greater risk of HIV infection [5]. 
Still another study done in Uganda also claimed that 
level of education and urban residence was significantly 
associated with HIV infection [16]. 

Considering those conflicting results on the associa-
tion of higher-risk sexual behavior and HIV infection 
with educational and economic status, we were inspired 
to do a meta-analysis using the recently released DHS 
data by including as many countries DHS as possible 
from different corner of the third world. The objective 
was to determine the consistency of risky sexual behav-
iour among women with regard to their age, residence, 
educational level and wealth index.  

2. Methods 

2.1. How DHS Data Collected 

Household-based data have been collected for over 20 
years in different parts of the less developed world. The 
detail methodology how DHS data collected is found 
elsewhere [17]. In brief, DHS data are characterized by 
cross sectional study design, large sample sizes and being 
national representative. Almost all the surveys applied a 
two-stage cluster sampling method. Since DHS were 
intended to address household based health issues, strata 
for urban and rural households were used to select study 
respondents. Each DHS followed a standard procedure of 
data collection and data presentation. Additionally, ma-
jority of the surveys used same definitions of terms and 
similar questionnaires developed by MEASURE DHS 
[18]. Higher-risk sex and HIV prevalence are some of the 
HIV related focus areas of all DHS with the same meth-
ods of data collection and same data presentation across 
all countries. DHS data related to sexual behavior and 
HIV infection were gathered by interviewing individuals 
who were sampled as study subject and gave consent for 
both interview and blood draw for HIV test.  

2.2. Study Selection & Inclusion Criteria 

The data sources used for this meta-analysis were DHS 
done between year 2003 and 2009. It was possible to 
download 51 DHS from electronic databases published in 
MEASURE DHS website up to late July 2011 [17]. How- 

ever, only 28 countries DHS from different parts of the 
world were eligible for this meta-analysis: 23 from 
Africa (Benin,  Burkina Faso, Cameroon, Chad, Cote 
d’Ivoire, Ethiopia, Ghana, Guinee, Kenya, Lesotho, Li-
beria, Malawi, Mali, Namibia, Nigeria, Rwanda, Sierra 
Leone, South Africa, Swaziland, Tanzania, Uganda, 
Zambia and Zimbabwe) and 5 from outside Africa (Bo-
livia, Guyana, Haiti, Honduras and Philippines). The 
criteria for the DHS to be included in this analysis were 
the availability of data on women’s higher-risk sex and 
consistency in higher-risk sex data grouping in relation to 
socioeconomic characteristics. The South African 2003 
DHS didn’t include the data for higher-risk sex in re- 
lation to wealth index; accordingly, the analysis of risky 
sex by wealth index was done for 27 countries. 

2.3. Operational Definition 

All DHS defined higher-risk sexual intercourse as to 
mean having sex with a man who was neither a spouse 
nor a cohabiting partner in the past 12 months prior to the 
survey. Although majority of DHS described the house-
hold’s wealth assets as wealth quintiles, wealth index and 
wealth quintiles were found used interchangeably. In all 
DHS, wealth index was used to describe household assets 
including the source of water, type of toilet facility, ma-
terials used for housing construction, ownership of vari-
ous durable goods, ownership of agricultural land, own-
ership of domestic animals and ownership and use of 
mosquito nets. Wealth index is used consistently in all 
sections of this article. 

All DHS classified wealth index as lowest, second, 
middle, fourth and highest. On the other hand, majority 
of DHS grouped educational levels as no education, pri-
mary, secondary and above. In this meta-analysis, before 
the statistical analysis, all the data were changed to bi-
nary data in the form of primary or no education vs sec-
ondary and above, low or lowest vs middle to highest 
wealth index, and employed vs unemployed. Otherwise, 
women’s residence and employment status were found 
being dichotomized in each DHS data.  

2.4. Statistical Analysis 

All statistical analyses were done using Review Manager 
Software (RevMan 5) [19]. Since the test for heteroge- 
neity among different countries’ DHS data uncovers in-
consistency (I2 > 50%) in all of the meta-analyses, we 
used the random effect model. The advantage of random 
effects analytic model over a fixed model is that it ac-
counts for inter-surveys variation and provides a more 
conservative effect. Sensitivity analyses were also done 
to examine the effect of outliers by comparing the pooled 
odds ratios before and after elimination of one country at 
a time. Mantel-Haenszel (M-H) statistical method was ap- 
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plied to determine individual country’s odds ratios and 
pooled odds ratios. Odds ratios were calculated for po-
tential associations of higher-risk sexual behavior with 
residence, level of education and wealth index. Odds 
ratios were also calculated for association of HIV preva-
lence with level of education, employment and wealth 
index. Each Forest Plot shows the year DHS done, total 
women who reported to have sexual intercourse in 12 
months and proportion of higher-risk, odds ratios and 
95% CI. To complement the higher-risk sexual behaviour  

data, meta-analysis was also done on HIV prevalence in 
relation to women’s level of education, wealth index, and 
employment status.  

3. Results 

Out of 207,776 women aged 15 - 49 years and who had 
sexual intercourse within 12 months prior to the respec-
tive surveys, 36,530 (17.6%) reported to have higher-risk 
sex. As shown in Figure 1, in all included countries but  

 

 

Figure 1. Practice of higher-risk sex in 12 months among women age 15 - 49 years in relation to their residence (2003-2009). 
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South Africa, the number of women who had higher-risk 
sexual intercourse was higher among urban inhabitants. 
As a result, the overall proportion of higher-risk sex 
among women who live in urban was found to be almost 
two-fold (25.5%) of those women who live in rural areas, 
25.7% (20,331/79,234) and 12.8% (17,033/132,711), 
respectively.  

The meta-analysis also demonstrated that higher-risk 
sex was strongly associated with women who live in 
urban areas in both African and non-African countries 
included in this analysis. The highest odds ratio was 
spoted in Ethiopia (OR = 11.1; 95% CI, 7.65 - 16.20) and 
followed by Burkina Faso (OR = 6.8, 95% CI 5.84 - 

7.88). The pooled/overall odds ratio with the random 
effect model was found to be 2.5 (95% CI, 2.13 - 2.99), 
which is almost equivalent to the subtotal odds ratio of 
African countries (2.56) but higher than subtotal odds 
ratio of non-African countries (2.33). However, the sen- 
sitivity analysis of risky sex with respect to their resi- 
dence indicated that no individual country significantly 
affected the over all odds ratio-the over all odds ratio 
swings between 2.4 and 2.6 when any of the included 
country is excluded. As a result, the test for subgroup 
differences (African vs Non-African countries) didn’t de- 
monstrate statistical significance (P = 0.45). 

As presented in Figure 2, higher risk sex was much  
 

 

Figure 2. Practice of higher-risk sex in 12 months among women age 15 - 49 years in relation to their educational level 
(2003-2009). 
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more common among women educated to secondary and 
above, with the highest odds ratio in Nigeria and Mali. In 
all countries except Lesotho, the association of higher- 
risk sex with women whose educational level secondary 
and above was statistically significant in both African 
and non-African countries. As a result, the pooled odds 
ratio showed highly statistically significant association of 
higher-risk sex with better educated women (OR = 3.6; 
95% CI, 2.85 - 4.65), which is very close to subtotal odds 
ratio of African countries. 

Furthermore, sensitivity analysis established that the 

overall odds ratio was not attributed to the influence of 
any of included country country. When any of the in- 
cluded country is excluded from the analysis, the pooled 
odds ratio fall in the range of 3.5 - 3.8. There was no 
statistical significance in the test for subgroup differences 
(P = 0.71). 

The total percentage of women practicing risky sex in 
12 months period was 20.3% (26,495/130,492) and 10.5% 
(8065/76,548) whose wealth index was clustered as 
middle to highest and low or lowest, respectively (Figure 
3). In the majority of the selected countries, higher-risk  

 

 

Figure 3. Practice of higher-risk sex in 12 months among women age 15 - 49 years in relation to their wealth index (2003- 
009). 2 
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sex was significantly associated with women having 
better wealth index. In Lesotho, Malawi and Rwanda, 
although there was more proportion of higher-risk sex 
among relatively wealthy women, there was no statis- 
tically significant association. 

The subtotal odds ratio of non-African countries is 
higher than the subtotal odds ratio of African countries. 
The pooled odds ratio in the sensitivity analysis found to 
be stable in the absence of any of the included countries. 
To the maximum, the odds ratio discrepancy was ±0.06 
with the withdrawal of any of the countrie from the 
analysis.  

The meta-analysis on HIV prevalence in women in 
relation to their wealth index, employment status and 
level of education was carried out for 15 countries. 
Figure 4 shows HIV prevalence among women and its 
association with the level of their wealth index. The 
overall proportion of HIV prevalence was reported to be 
5.4% (3130/58,380) among women with middle to 
highest wealth index and 3.7% (1231/33,203) among 
women with low or lowest wealth index. The pooled 
analysis revealed that HIV prevalence was associated 
with women in the category of middle to highest wealth 
index (OR = 1.6; 95% CI, 1.21 - 2.17). Although the 
proportions of HIV prevalence in Benin, Kenya, Mali 
and Sierra Leone were reported to be higher in women 
with middle to highest wealth index, the meta-analysis 
did not show statistically significant association. In 
general, except Dominican Republic, there was high pro- 
portion of HIV prevalence among women with middle to 
highest wealth index in all countries selected for this 
analysis. The sensitivity analysis also showed the pooled 

odds ratio being in the range of 1.5 - 1.8. 
As presented in Figure 5, HIV infection was also 

strongly associated with women who were employed at 
the time of the survey with an over all odds ratio of 1.4 
(95% CI, 1.21 - 1.59). However, the proportion of HIV 
prevalence in Dominican Republic, Liberia and Sierra 
Leon was higher among unemployed women. From the 
sensitivity analysis, it was found that the overall odds 
ratio was more or less unchanged with exclusion of any 
of the included countries.  

The overall result for the analysis of HIV prevalence 
with respect to level of education doesn’t demonstrate 
significant association (Figure not seen). But sensitivity 
analysis discovered that, if Dominican Republic was 
excluded from the analysis, the pooled odds ratio of HIV 
prevalence would be significantly associated with women 
who attended secondary schools and above.  

4. Discussion 

Although many investigators attributed poverty and lack 
of education as a contributing factor for higher-risk sex 
among women [20-22], this meta-analysis demonstrated 
that women who were educated to secondary or above, 
living in urban areas and having better wealth were found 
engaged in risky sexual practice than their counterparts 
irrespective of the geographic location of the studied 
countries. Since educated women are more likely to be- 
come wealthy and live in urban areas; better education 
attainment, good wealth and living in urban area are very 
likely to be inter-linked.  

In several literature, it has been described that risky  

 

 

Figure 4. Prevalence of HIV infection among women age 15 - 49 years in relation to their wealth index (2003-2009). 
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Figure 5. Prevalence of HIV infection among women age 15 - 49 years in relation to their status of employment (2003-2009). 

 
sexual behaviour is known to predispose women for 
unplanned pregnancy and STI including HIV [23-25]. 
Besides the biological susceptibility, economic depen- 
dence and social vulnerability [8], the risky sexual prac- 
tice of women with better socioeconomic status might 
have contributed much for high prevalence of HIV 
infection among women in the studied countries as has 
been reported in several literature [1,26]. 

The question is, despite a worldwide campaign for 
about a quarter of a century to increase the public aware- 
ness on predisposing factors for HIV infection, why 
those women with better education still found practicing 
higher-risk sex? Several literature have also shown that 
good knowledge about consequences of risky sexual 
practice doesn’t necessarily result in behaviour change 
and reduction in HIV/STI prevalence [23,27,28]. A sys-
tematic review on impact of interventions concluded that 
most interventions improved the knowledge, attitude and 
intention of study participants, but long-lasting behav-
ioral changes were very insignificant [29]. In line with 
these reports, this meta-analysis has also shown the sig-
nificant sexual risk taking behaviour of literate women, 
who are thought to have much better knowledge about 
the consequences of risky sex as compared with their less 
or not educated counterparts. Therefore, taking all these 
evidences into account, one may conclude that lack of 
knowledge about risks of STI/HIV hasn’t been the major 
determinant for sexual risk taking behaviour of better 
educated women in the selected countries.  

On the other hand, poverty has been considered as 
driving factor for acquiring and propagating STI/HIV 
infection by several investigators [27,28,30-32] although 
others reported totally contradictory results [4,10]. This 

meta-analysis has also shown that higher-risk sex was 
significantly associated with women having middle to 
highest wealth index. Additionally, in the majority of 
selected countries, HIV infection was found highly 
prevalent among employed women who are expected to 
have better economic capacity than their unemployed 
counterparts.  

If knowledge or poverty has not been a major deter-
minant for risk taking sexual behaviour, so what is it? 
Previous reviewer had also raised similar question for 
high prevalence of HIV infection among women and 
men with higher socioeconomic status—“if poverty is 
not the problem, then what is?” [32]. What makes this 
issue so puzzling and contradictory to the expectation is 
that because it is so logical to accept and easy to explain 
the contribution of poverty and lack of education for en-
gagement in risky sexual practice; since women struck 
by poverty may join the sex trade in some countries, and 
engage in unprotected sex for their survival, and the lack 
of education or information about the deadly conse-
quence of risky sex may make them vulnerable for STI 
including HIV. However, the literature reviews and this 
meta-analysis showed findings contradictory to the ex-
pectations.  

Taking the high risk taking sexual behaviour of better 
educated and wealthier women, we draw some hypothe-
ses which are schematically presented in Figure 6. To 
begin with, although this is not limited to educated and 
wealthier women, awareness about the availability of 
antiretroviral therapy (ART) in the last decade probably 
contributed for a false sense of security to exercise risky 
sexual practice. Since the Congress of the United States 
approved the President’s Emergency Plan for AIDS  
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Figure 6. Schematic presentation of the discussion section 
(why literate and wealthy women engaged in higher-risk 
sex?). 
 
Relief (PEPFAR) in 2003, ART has been provided free 
of charge for HIV infected patients in the third world 
countries. As a result, the positive change in nutritional 
and functional status of ART users has been likely very 
visible for the majority, which could have contributed for 
a false sense of security to practice risky sex. One of the 
recent reviews concluded that the expansion of ART 
would increase risky sexual behaviour among HIV- 
negative individuals because of awareness about in-
creased life expectancy among patients on ART [33]. It 
should be noted that with the introduction of ART, the 
risky sexual behaviour of HIV-positive patients on ART 
has been reported as unchanged or insignificantly de-
creased [34-36] and increased [37].  

Secondly, the negative HIV test result is probably an-
other contributing factor for a false sense of reassurance 
to exercise risky sexual practice. The HIV testing cam-
paign and as well the HIV test uptake has increased sig-
nificantly in the last decade [38], which is also likely to 
increase the number of HIV negative women. A number 
of studies well described the increased or unchanged 
sexual risk taking behaviour of women tested HIV nega-
tive; some even attributed that a negative HIV test may 
be interpreted as endorsement of risky behaviour [38-40].  

Thirdly, having the economic potential to buy some-
thing that brings pleasure is probably behind all the sex-
ual risk taking behaviour of women. It is known that 

sexual pleasure is one means of enjoyment which is very 
likely to be thought and practiced when basic needs are 
fulfilled unless the sexual practice is meant for earning 
money for survival. Why women with good economic 
status were found engaged in higher-risk sex? Some well 
to do women may have a gambling sexual behaviour 
when there is sexual disharmony or failure to conceive 
with their regular partner. Some women who fulfill their 
material and financial need may be as well interested in 
adventure by having sex with as many men as possible. 
Still more important one; it is those women with good 
economic status who can buy and use substances includ-
ing alcohol and drugs, which are known to distort the 
sexual-risk avoidance decision making. Studies from 
different parts of the world in different circumstances 
showed a strong association between substance use and 
risky sexual behavior [41,42].  

Fourthly, wealthy and educated women have increased 
chance of travel or migration for making business or 
pleasure tour (local and distant), which is likely to in-
crease their chance of encountering new sexual partner 
and adapting new behaviors. It was identified that migra-
tion increases HIV spread primarily by increasing high- 
risk sexual behaviour [43]. In a study involving female 
university students assigned from different parts of the 
country, their risky sexual behaviours (manifested by low 
condoms use and having multiple sexual partners) were 
strongly associated with good income, attending night- 
clubs and watching sex films [44].   

Fifthly, educated women are likely to delay their age 
of marriage that may likely to expose them for having 
multiple and non-regular sexual partner. This is because 
particularly those women who joined higher education 
are very likely to delay their age of marriage primarily 
because of lengthy nature of the education, and secondly, 
because of delay in their husband selection, which is 
usually decided after each other being well studied. Some 
reports have also shown that better education attainment 
for women is more likely to delay their marriage for dif-
ferent reasons [45,46]. This is despite a high age at mar-
riage in a population known to lead to a long period of 
premarital sex during which time partner changes are 
relatively common and thus likely to increase risky sex-
ual practice and the spread of HIV [45,47-49].  

In our opinion, the unhealthy sexual behaviour and 
high HIV prevalence observed among better educated 
and wealthier women seems directly or indirectly more 
related to economic capacity and exposures than to edu-
cational attainment. For those women who have the as-
piration, economic capacity matters to get relaxed, ap-
pears seductive, become mobile for business or for rec-
reation and interested in sexual adventure. On the other 
hand, better educated women are expected to delay their 
marriage, develop false sense of security/reassurance 
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because of high chance of HIV testing and access for 
information.  

In conclusion, it was reported that new HIV infections 
are declining globally which is mainly attributed to be-
havioral changes [1]. However, as this meta-analysis has 
shown, the high prevalence of higher-risk sexual behav-
iour and HIV infection among wealthier and better edu-
cated women regardless of the geographic location, the 
previous report [1] doesn’t seem holds true for women in 
relatively well to do segment of the population in the 
studied countries. As a result, further study is required to 
establish how and why being good in socioeconomic 
status associated with risky sexual behaviour.  
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