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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 (I* > 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 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
*Corresponding author. highly educated women [2]. To the contrary, analysis

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-
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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-
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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’lvoire, 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 (I* > 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
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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

Urban Rural Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
[:j African countries
Ethiopia 2005 66 492 53 3862 31% 11.13 [7.65, 16.20] -
Burkina Faso 2003 501 1795 344 6373 36% 6.79 [5.84, 7.88] -
Mali 2006 485 3818 231 8238 36% 504 [4.29,593] -
Chad 2004 131 1289 106 4796 3.4% 5.01[3.84,6.52] -
Sierra Leone 2008 714 1934 373 3262 36% 4.53[3.93,5.22] -
Benin 2006 1128 5555 524 7822 36% 3.55[3.18, 3.96] -
Guinee 2005 458 1635 378 3709 36% 3.43[2.95,399] -
Cameroon 2004 2253 5836 829 4820 37% 3.03[2.76, 3.32] -
Uganda 2006 299 1000 700 5266 36% 2.781[2.38,3.26] -
Liberia 2007 1139 2460 801 3346 3.6% 2.74 [2.45, 3.06] -
Rwanda 2005 131 854 342 5033 35% 2.49[2.00, 3.08] -
Zimbabwe 2005-06 350 2095 308 3751 36% 224190, 2 64] -
Tanzania 2004-05 770 2233 1132 5805 36% 2171[1.95,242] -
Zambia 2007 472 2019 424 3283 3.6% 2.06 [1.78, 2.38] -
Malawi 2004 211 1534 544 7553 36% 2.05[1.73,2.43] -
Cote d'lvoire 2005 767 1875 598 2241 36% 1.90 [1.67,2.17] -
Nigeria 2008 1574 8615 1771 16834  37% 1.90 [1.77, 2.05] .
Kenya 2008 388 1545 691 4436 36% 1.82[1.58, 2.09] -
Ghana2008 439 1538 336 1809 3.6% 1.75[1.49, 2.06] -
Lesotho 2004 515 1172 1244 3759 36% 1.58 [1.39, 1.81] -
Swaziland 2006-07 465 957 1048 2486  36% 1.30[1.12, 1.51] -
Namibia 200-07 1679 3315 1507 3172 3.7% 1.13[1.03, 1.25] ™
South Africa 2003 1882 3306 938 1598 3.6% 0.93[0.82, 1.09] b
Subtotal (95% CI) 56872 113254 823% 2.56[2.09, 3.14] ‘
Total events 16817 15222
Heterogeneity: Tau? = 0.24; Chi2 = 1178.95, df = 22 (P < 0.00001); I> = 98%
Test for overall effect: Z =912 (P < 0.00001)
[:} Non-African countries
Guyana 2005 187 529 186 1221 3.4% 3.04 [2.40, 3.86] -
Bolivia 2003 1140 7859 234 3842 36% 262[2.26,3.03] -
Philippines 2008 193 4324 82 4091 3.4% 22811.76,297] -
Haiti 2005-06 1227 3290 898 4081 3.6% 2.11[1.90, 2.34] N
Honduras 2005-06 770 6360 41 6222 36% 1.95[1.72,221] -
Subtotal (95% CI) 22362 19457 17.7% 2.33[2.01,2.69] ’
Total events 3517 1811
Heterogeneity: Tau? = 0.02; Chi? = 16.87, df = 4 (P = 0.002); P =76%
Test for overall effect- Z = 11.44 (P < 0.00001)
Total (95% CI) 79234 132711  100.0% 2.52[2.13,299] ’
Total events 20334 17033
Heterogeneity: Tau® = 0.20; Chiz = 1195.93, df = 27 (P < 0.00001); I* = 98% e o
Test for overall effect- Z = 10.71 (P < 0.00001) 0102 051 2 5 10

Rural Urban

Test for subgroup differences: Chi* = 0.57, df =1 (P =0.45), P

=0%

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% ClI, 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% ClI, 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

Secondary and above  Primary or no education 0Odds Ratio 0Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
CjAlircan countries
Nigena 2008 2813 9622 532 15627 37% 11.39[10.34, 12.55] -
Mali 2006 279 954 432 11103 36% 10.21 [8.62, 12.10] -
Benin 2006 820 1945 834 11432 36% 9.26 [8.26, 10.38] -
Burkina Faso 2003 275 653 566 7515  36% 8.93[7.48, 10.67] -
Ethiopia 2005 43 296 7 4058 34% 879592, 13.03] -
Sierra Leone 2008 584 1113 504 4084 36% 784[6.75, 9.11] -
Chad 2004 76 392 176 5693 35% 7.54 [5.63, 10.09] -
Guinee 2005 262 bh5 574 4790 36% 657 [5.44,7.93] -
Cameroon 2004 2023 4163 1118 6492  37% 454 [4.16, 4.96] -
Cote d'lvoire 2005 426 737 940 3379 36% 355[3.02,4.19] -
Malawi 2004 234 1189 521 7897  36% 347[2.93,4.10] -
Uganda 2006 384 1197 616 5070 36% 3.42[2.95, 3.96] -
Ghana2008 217 515 B57 2832 36% 297[2.44,363] -
Zambia 2007 453 1603 444 3699 36% 2.89[249, 3.35] -
Libena 2007 739 1502 1199 4302 36% 251[222,283] -
Namibia 200-07 2424 431 762 2145 36% 229[2.06, 2.55] -
Tanzania 2004-05 204 549 1699 7489 36% 202[1.68,242] -
South Africa 2003 2348 3869 469 1030 36% 1.85[1.61,2.12] -
Kenya 2008 454 1930 626 4052  36% 1.68[1.47, 1.93] -
Zimbabwe 2005-06 456 3466 199 2379 36% 1.66[1.39, 1.98] R
Rwanda 2005 60 531 413 5367  35% 152[1.14, 2.03] -
Swaziland 2006-07 948 1994 565 1449 36% 142[1.24,1.63] -
Lesotho 2004 34 78 1722 4853 33% 140[0.89, 2.21] T
Subtotal (95% CI) 43394 126727 82.4% 3.68 [2.75, 4.92] "
Total events 16556 15545
Heterogeneity: Tau® = 0.50; Chi* = 1905.32, df = 22 (P < 0.00001); I* = 99%
Test for overall effect: Z=8.77 (P < 0.00001)
CﬂNonAﬁican countries
Philippines 2008 257 6275 19 2141 32% 477299, 762] -
Bolivia 2003 985 4765 391 6936 36% 4.36 [3.85, 4.94] -
Guyana 2005 335 1314 36 436  34% 3.80[2.64, 547] -
Haiti 2005-06 1124 2542 1002 4829 36% 3.03[2.73, 3.36] -
Honduras 2005-06 515 3489 667 9093 36% 2.19[1.94,247] -
Subtotal (95% CI) 18385 23435 17.6% 3.40 [2.52, 4.58] ‘
Total events 3216 2115
Heterogeneity: Tau® =0.10; Chi* = 65.54, df =4 (P < 0.00001); I = 94%
Test for overall effect: Z = 8.06 (P < 0.00001)
Total (95% CI) 61779 150162 100.0% 3.64 [2.85, 4.65] ‘
Total events 19772 17660
Heterogeneity: Tau? = 0.42; Chit = 2009.60, df = 27 (P < 0.00001); I* = 99% — ’ 1 ——
01 02 05 1 2 5 10

Test for overall effect: Z = 10.37 (P < 0.00001)
Test for subgroup differences: Chi =0.14, df= 1 (P =0.71), F=0%

Primary or no education Secondary and above

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% ClI, 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

Middle to highest Low or lowest Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Rand 95% CI M-H, Random, 95% CI

[j] African countries

Cameroon 2004 2607 6895 490 3763 3.8% 4.06 [3.65, 4.52] -

Nigeria 2008 27 15102 574 10346 38% 383[348,420] -

Chad 2004 193 3559 40 2526 34% 3.56[253,5.03] D

Sierra Leone 2008 a01 3321 187 1876 37% 3.36[2.84,3.99] -

Mali 2006 595 7361 122 4696 37% 3.30[2.70,4.02] -

Burkina Faso 2003 712 5286 131 2883 3.7% 3.27 [2.70, 3.96] -

Benin 2006 1377 8687 276 4691 38% 3.01[2.63,3.45] -

Guinee 2005 666 3231 169 2113  37% 2991250, 3.57] -

Liberia 2007 1506 3734 433 2071 3.8% 2.56 [2.26, 2.90] -

Ethiopia 2005 91 2530 28 1824  32% 2.39[1.56, 3.67] —

Uganda 2006 764 3865 234 2401 38% 2.28[1.95,2.67] -

Zimbabwe 2005-06 497 3653 158 2192 37% 203[1.68, 2.45] -

Ghana2008 581 2183 194 1166 3.7% 1.82[1.52,2.18] -

Zambia 2007 650 3284 246 2017 37% 1.78[1.52, 2.08] -

Cote d'lvoire 2005 984 2616 382 1499 38% 1.76[1.53, 2.03] -

Tanzania 2004-05 1314 5035 589 3003 3.8% 1.45[1.30, 1.62] -

Kenya 2008 782 3956 208 2025 38% 1.43[1.23, 1.65] -

Swaziland 2006-07 1044 2287 470 1156 38% 1.23[1.06, 1.41] -

Malawi 2004 496 5681 259 3405 3.8% 1.16 [0.99, 1.36] ™

Namibia 200-07 2242 4481 944 2006 3.8% 1.13[1.01, 1.25] ™

Rwanda 2005 289 3494 186 2393 37% 1.07[0.88, 1.30] N

Lesotho 2004 1194 3342 563 1590 38% 1.01[0.90, 1.15] T

Subtotal (95% Cl) 103583 61642 81.7% 2.08 [1.68, 2.56] ’

Total events 22256 6973

Heterogeneity: Tau? = 0.24; Chiz = 945 66, df = 21 (P < 0.00001); I = 98%

Test for overall effect: Z = 6.81 (P < 0.00001)

[} Non-African countries

Philippines 2008 239 5091 38 3323 34% 426 [3.02,6.01] -

Bolivia 2003 1139 7685 237 4015 38% 277 [240,321] -

Haiti 2005-06 1686 4933 439 2437 38% 236 [2.10, 2. 66] -

Honduras 2005-06 918 8107 262 4474 38% 205[1.78, 2.37] -

Guyana 2005 257 1093 116 657 3.6% 143[1.12,1.83] -

Subtotal (95% Cl) 26909 14906 18.3% 2.37 [1.88, 2.98] 0

Total events 4239 1092

Heterogeneity. Tau? = 0.06; Chi* = 35.61, df = 4 (P < 0.00001); P = 89%

Test for overall effect: Z =7 31 (P < 0.00001)

Total (95% Cl) 130492 76548 100.0% 2.13 [1.78, 2.55] ’

Total events 26495 8065

Heterogeneity: Tau® = 0.21: Chi? = 990 75, df = 26 (P < 0.00001); I = 97% 1 I 1 I
02 05 1 2 5

Test for overall effect: Z = 8.34 (P < 0.00001)
Test for subgroup differences: Chi* = 0.67, df =1 (P = 0.41), P=0%

Low or lowest Middle to highest

Figure 3. Practice of higher-risk sex in 12 months among women age 15 - 49 years in relation to their wealth index (2003-

2009).
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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

Middle to highest Low or lowest 0Odds Ratio 0Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Ethiopia 2005 89 3575 13 2161 59% 422 [2.35, 7.57] -
Liberia 2007 92 4017 pal 2364 64% 262[1.62,4.21] -
Zambia 2007 708 3576 177 1926 7.5% 244 [2.05,2.91] -
Burkina Fasoe 2003 61 2633 15 1453  6.0% 227[1.29,4.01] -
Cote d'lvoire 2005 224 2835 58 1579 71% 225[1.67,3.02] B
Guinee 2005 55 2311 16 1430 6.0% 215[1.23,3.77] T
Rwanda 2005 147 3260 58 2397 7 1% 1.90 [1.40, 2.59] L
Haiti 2005-06 96 3554 27 1675 6.6% 1.69[1.10, 2.61] -
Benin 2006 59 3262 19 1764  62% 1.69[1.01, 2.85] e
Malawi 2004 253 1684 106 1001 7.3% 1.49[1.17, 1.90] -
Sierra Leone 2008 43 2142 18 1306 6.0% 1.47 [0.84, 2.55] T
Mali 2006 45 2823 20 1704 6.1% 1.36 [0.80, 2.32] N
Zimbabwe 2005-06 999 4541 467 2406 76% 1.17[1.04, 1.32] -
Kenya 2008 196 2363 93 1277 72% 1.15[0.89, 1.49] ™
Dominican Republic 2007 63 15804 123 8760 71% 028[0.21,0.38] -
Total (95% ClI) 58380 33203 100.0% 1.62 [1.21, 2.17] ‘
Total events 3130 1231
Heterogeneity: Tau? = 0.30; Chi2 = 195.66, df = 14 (P < 0.00001); P = 93% ’ ‘ ’ ’

0.2 05 1 2 5

Test for overall effect: Z = 3.20 (P = 0.001)

Low or lowest Middle to highest

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

Copyright © 2012 SciRes.

WJIA



84 A Meta-Analysis on Higher-Risk Sexual Behavior of Women in 28 Third World Countries
Currently employed  Not currently employed Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Kenya 2008 224 2110 67 1531 8.1% 2.60 [1.96, 3.44] B
Haili 2005-06 80 2744 40 2486  62% 1.84[125,269] S
Mali 2006 a4 2726 18 1800  40% 162[094,287] T
Benin 2006 64 4030 10 994 3.1% 1.59 [0.81, 3.10] ]
Ethiopia 2005 46 1981 51 M3 59% 1.57 [1.05, 2.35] I
Burkina Faso 2003 15 578 60 3508 3.8% 1.53 [0.86, 2.71] T
Guinee 2005 59 2939 1 794 32% 1.46 [0.76, 2.79] -1
Cote d'lvaire 2005 212 2988 71 1422 82% 145[110,197] B
Zimbabwe 2005-06 718 2994 746 3949 115% 1.35[1.21,1.52] -
Rwanda 2005 135 3386 &7 245  78% 1.35[1.00, 1.82] =
Malawi 2004 226 1545 129 1141 92% 134107, 169] S
Zambia 2007 527 2978 356 2623 11.0% 1.31[1.13,1.52] -
Sierra Leone 2008 a5 2673 14 759 3.6% 0.91 [0.50, 1.67] e
Dominican Republic 2007 87 12370 ar 12188 79% 0.88 [0.66, 1.18] e
Liberia 2007 72 4209 a3 2157 63% 0.86 [0.58, 1.25] S
Total (95% CI) 50251 40920 100.0% 1.39[1.21, 1.59] L 3
Total events 2554 1780
Heterogeneity: Tau® = 0.04; Chi* = 40.28, df = 14 (P = 0.0002); I = 65% —t —

05 07 1 15 2

Test for overall effect: Z=4.77 (P < 0.00001)

Not currently employed Currently employed

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
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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
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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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