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Background: There is a scarcity of data in rural health centers in Nigeria regarding the
relationship between socioeconomic status (SES) and HIV infection. We investigated this
relationship using indicators of SES.

Methods: An analytical case-control study was conducted in the HIV clinic of a rural tertiary
health center. Data collection included demographic variables, educational attainment, employ-
ment status, monthly income, marital status, and religion. HIV was diagnosed by conventional
methods. Data were analyzed with the SPSS version 16 software.

Results: A total of 115 (48.5%) HIV-negative subjects with a mean age of 35.49+7.63 years
(range: 1554 years), and 122 (51.5%) HIV-positive subjects with a mean age of 36.35+8.31 years
(range: 15-53 years) were involved in the study. Participants consisted of 47 (40.9%) men
and 68 (59.1%) women who were HIV negative. Those who were HIV positive consisted of
35 (28.7%) men and 87 (71.3%) women. Attainment of secondary school levels of education,
and all categories of monthly income showed statistically significant relationships with HIV
infection (P=0.018 and P<<0.05, respectively) after analysis using a logistic regression model.
Employment status did not show any significant relationship with HIV infection.
Conclusion: Our findings suggested that some indicators of SES are differently related to HIV
infection. Prevalent HIV infections are now concentrated among those with low incomes. Urgent
measures to improve HIV prevention among low income earners are necessary. Further research
in this area requires multiple measures in relation to partners’ SES (measured by education,
employment, and income) to further define this relationship.

Keywords: socioeconomic status, HIV infections, income, employment status, education,
Nigeria

Introduction
Low socioeconomic status (SES) and its correlates — lower education, poverty, and poor
health — characterize low- and middle-income countries such as Nigeria. According to
the Central Intelligence Agency’s World Factbook, Nigeria has one of the lowest gross
domestic products in the world, with income of $2,800 per capita as of July 2012.!
Domestically and internationally, human immunodeficiency virus (HIV) is a disease
that is embedded in social and economic inequities, as it affects those of lower SES at a
disproportionately high rate.? Previous research suggests that a person’s SES may affect
his or her likelihood of contracting HIV and developing acquired immunodeficiency
syndrome (AIDS).* Furthermore, SES is a key factor in determining the quality of life
for individuals after they are affected by the virus.® A lack of socioeconomic resources is
linked to the practice of risky sexual behaviors, which can lead to becoming infected.””
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This link has been described to have a complex relationship
with religion and marital status.!*12

Nigeria has the second-largest population of people living
with HIV in the world after South Africa, with only one-third
of treatment-eligible individuals receiving HIV treatment.'* In
2011, the Nigerian government commissioned 7#e President s
Comprehensive Report Plan for HIV/AIDS in Nigeria™ to
set target coverage levels for priority interventions. These
included, for example, a 140% increase in HIV prevention
efforts among key populations. A committee of this nature
requires scientific data to inform its work, and such data can
provide a nexus for further investigation.

Like many low- and middle-income countries, Nigeria is
predominantly rural. However, most HIV-related studies in
Nigeria have targeted the urban-based population rather than
the rural population that constitutes the majority of Nigerians.
To the best of the authors’ knowledge, studies of this nature
in a rural setting such as EXkiti State are yet to be undertaken.
We therefore investigated the relationship between indicators
of SES and HIV prevalence in a rural tertiary hospital in Ekiti
State, Nigeria. The two research questions that were tested
include: 1) What are the independent effects of education,
income, and employment on HIV infection? 2) How does
the effect of these SES indicators change after controlling
for possible confounders?

Materials and methods

This study was conducted at the HIV clinic of the Federal
Medical Center of Ido Ekiti in Ekiti State. The clinic serves
as a tertiary care center located in the southwest geopolitical
region of Nigeria. However, large numbers of patients from
Ekiti and neighboring states seek medical treatment in this
hospital as a first point of contact. The HIV clinic receives
patients referred as HIV-positive following a screening
test with rapid assessment kits. This study was designed
as an analytical case-control study to determine indicators
of SES, measured as level of education attained, monthly
income earned, and employment status.® The populations
studied consisted of HIV-positive patients (case group) who
were compared with age- and sex-matched HIV-negative
subjects (control group). The latter group was drawn from the
patients’ relatives, hospital staff, and volunteer members of
the community. The analytical sample for this study was lim-
ited to those with conventional evaluation of HIV diagnosis
using enzyme-linked immunosorbent assay and Western blot
assay techniques. Exclusion criteria were subjects who had
an indeterminate HIV test result, or subjects with incomplete
evaluation or data relevant to this study. All participants were

recruited consecutively. Age, religion, and marital status were
considered as confounders.

The ethics committee of the Federal Medical Center,
Ido Ekiti, Ekiti State approved the study. Individuals gave
informed consent to participate in the study. All data were ano-
nymized in the analysis. Individual participant written consent
was obtained after thorough explanation was conducted and
understanding about the study was established. Confidentiality
was assured to all participants, and data utilized for this study
were stripped of personally identifiable information.

The minimum sample size was calculated using a for-
mula for estimating proportions with populations of less
than 10,000: nf = n/1 + n/N. The value nf is the desired
sample size when the population is less than 10,000;
N is the estimated population size (this was estimated
as the average of 168 new HIV patients seen annually
in the HIV clinic); n is obtained using the formula n =
7’pq/d?, where z is the normal standard deviation using a
95% confidence level of 1.96; p is the proportion of the tar-
get population estimated to have a particular characteristic
(the prevalence of HIV in Nigeria is 3.6%);'® q is obtained
using the formula 1.0 — p; and d is the degree of accuracy
desired, set at 0.05.

Thus,

n=(1.96)* x 0.036 x 0.964/(0.05)>=53.328 (1)
and
nf=53.328/1+53.328/168=40.48. (2)

So, the minimum sample size for this study is 40. To
increase the probability that our study would be able to detect
an effect, the sample size was increased to 115 and 122 sub-
jects in the control and case groups, respectively.

Eligible participants were personally interviewed and
enrolled using a structured questionnaire to collect data on the
demographic characteristics and variables of interest. These
included age, sex, marital status (classified as single, married,
separated, divorced, widowed, or remarried), educational
attainment (classified as none, primary, secondary, or tertiary),
employment status (categorized as full-time, part-time, or
unemployed), and monthly income in Naira (categorized as
low income, <40,000 Naira; middle income, 40,000—-80,000
Naira; or high income, >80,000 Naira). This categoriza-
tion was based on the Federal Civil Service structure of
Nigeria. Religious affiliation was categorized as Christian,
Muslim, or other. HIV status was assessed by HIV-1/HIV-2
enzyme-linked immunosorbent assay (Genscreen™ Ultra HIV
Ag-Ab; Bio-Rad Laboratories, Hercules, CA, USA) of EDTA
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anticoagulated blood samples at the National Blood Transfu-
sion Service Laboratory (owned by the Federal Government
of Nigeria to provide safe blood). Reactive samples were
confirmed using Western blot I and II confirmation kits (New
Lav-Blot I and II; Bio-Rad Laboratories).

All data collection was undertaken by the same set of
trained research personnel and completed in the same labo-
ratories using identical instruments and assays for the two
groups.

Data analysis

The proportions of categorical variables were calculated, and
tests of statistical significance performed using the chi-square
test or Fisher’s exact test. Means and standard deviations
of the continuous variables were calculated, and the Student’s
t-test was used to assess statistical significance. A multivariate
binary logistic regression model was applied to test the inde-
pendent role of different confounders. In these tests, a P-value
of <0.05 was considered statistically significant. The data
were analyzed using the Statistical Package for the Social
Sciences version 16 (SPSS Inc., Chicago, IL, USA).

Results
HIV-negative and HIV-positive subjects accounted for 115
and 122 subjects of the control and case groups studied as
shown in Table 1. In addition, Table 1 shows the univariate
characteristics of the study groups, both of which were age
and sex matched (P=0.219 and P>0.05, respectively). In the
HIV-negative subjects, the mean age was 35.4917.63 years,
and the range was 15-54 years. For the HIV-positive sub-
jects the mean age was 36.3518.31 years, and the range was
15-53 years. The highest number of HIV-positive individu-
als was found in the group aged 3039 years. In educational
attainment, those without education were comparable in
both groups (P=0.388). However, those with tertiary educa-
tion were found more frequently among the HIV-negative
subjects (P<<0.001), in contrast to the HIV-positive subjects
who were more likely to have primary or secondary school
education (P=0.004 and P=0.001, respectively). Analysis of
the monthly income of participants showed that, in contrast to
HIV-negative subjects, HIV-positive subjects were found pre-
dominantly in the low-income category (P<<0.05). There was
no statistically significant difference in employment status
(P>0.05), marital status (P>0.05), or religion (P>0.05).
Binary logistic regression analysis (Table 2) showed that
the age group of 30-39 years, secondary school educational
attainment, and all categories of monthly income were
independent predictors of HIV infection (P<<0.05). An addi-

Table | Characteristics of study participants

Variable HIV negative HIV positive P-value
(n=115) (n=122)
Age (years)* 35.4947.63 36.3528.31 0219
Range (15-54) (15-53)
Age group (years)**
<30 11 (9.6%) 13 (10.7%) 0.683
30-39 48 (41.7%) 51 (41.8%) 0.840
40-49 36 (31.3%) 41 (33.6%) 0.569
50-59 20 (17.4%) 17 (13.9%) 0.622
Sext*
Male 47 (40.9%) 35 (28.7%) 0.185
Female 68 (59.1%) 87 (71.3%) 0.127
Education™*
None 4 (3.5%) 8 (6.5%) 0.388
Primary 5 (4.4%) 19 (15.6%) 0.004
Secondary 25 (21.7%) 54 (44.3%) 0.001
Tertiary 81 (70.4%) 41 (33.6%) <0.001
Employment**
Full-time 104 (90.5%) 110 (90.2%) 0.682
Part-time 2 (1.7%) 5 (4.1%) 0.453
Unemployed 9 (7.8%) 7 (5.7%) 0.617
Monthly income in Naira**
<40,000 57 (49.6%) 100 (82.0%) 0.014
40,000-80,000 20 (17.4%) 8 (6.5%) 0.023
>80,000 38 (33.0%) 14 (11.5%) 0.001
Marital status™*
Single 26 (22.6%) 16 (13.1%) 0.123
Married 75 (65.2%) 77 (63.1%) 0.871
Separated 2 (1.7%) 4 (3.3%) 0414
Divorced 3 (2.6%) 6 (4.9%) 0.508
Widowed 7 (6.2%) 14 (11.5%) 0.127
Remarried 2 (1.7%) 5 (4.1%) 0.453
Religion**
Christian 113 (98.3%) 115 (94.3%) 0.894
Muslim 2 (1.7%) 7 (5.7%) 0.096

Note: *Mean + standard deviation; **proportion.
Abbreviation: HIV, human immunodeficiency virus.

tional finding was that the lower the education level attained
and the lower the income earned per month, the higher the
risk of HIV infection. Figure 1 shows the distribution of edu-
cation by age group according to HIV status. In HIV-positive
subjects, no education or primary school education predomi-
nated in most of the age groups, in contrast to HIV-negative
subjects where tertiary education predominated. Similarly,
low or intermediate income predominated in HIV-positive
subjects, in contrast to HIV-negative subjects where high
income predominated (Figure 2).

Discussion

To our knowledge, this study was the first exploration of the
relationship between SES and HIV infection in a rural tertiary
hospital in Ekiti State, Nigeria. Although it has been 27 years
since HIV was first reported in Nigeria in 1986, hospital
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Table 2 Multivariate binary regression model relating HIV infection to socioeconomic variables and confounders

Variables B SE Wald df P-value OR (EXP[B]) 95% CI for OR
Lower Upper

Age group (years)

20-29 4.833 3 0.184

30-39 1.664 0.817 4.147 | 0.042 5.282 1.064 26.213

4049 0.734 0.720 1.039 | 0.308 2.083 0.508 8.544

50-59 0.8I3 0.706 1.324 | 0.250 2.254 0.561 9.001
Sex [Female (male as reference)] 0.091 0.370 0.061 | 0.806 1.095 0.531 2.261
Education

None 7.487 3 0.058

Primary -0.177 1.160 0.023 | 0.879 1.194 0.123 11.596

Secondary —2.634 1.110 5.625 | 0.018 0.072 0.008 0.633

Tertiary —0.699 0.414 2.855 | 0.091 0.497 0.221 1.118
Employment status —-0.120 1.158 0.011 | 0917 0.887 0.092 8.580
Income (naira)

below 40,000 9.145 2 0.010

40,000-80,000 —1.596 0.543 8.630 | 0.003 0.203 0.070 0.588

above 80,000 —1.463 0.597 6.008 | 0.014 0.231 0.072 0.746
Marital status —0.465 0.213 2.856 | 0.091 0.498 0.413 0.954
Religion =111l 1.459 0.581 | 0.446 0.329 0.019 5.740
Constant 2.965 2.100 1.994 | 0.158 19.397

Notes: Age group (<30 years), sex (male), educational attainment (no education), and income code (<<40,000 [Naira]) serve as baseline references; constant, baseline odds

estimated for HIV infection when independent variables are absent.

Abbreviations: Cl, confidence interval; df, degrees of freedom; HIV, human immunodeficiency virus; OR, odds ratio; SE, standard error; Wald, Wald statistic based on the

sample estimate; EXP(B), estimated odds ratio.

studies on HIV in Nigeria have most often been conducted ~ 25-29 years in Nigeria." The age group found in this study

in urban tertiary health centers. may be related to the late hospital presentation that is com-

Our study was consistent with the current knowledge  mon in our environment.'® Nonetheless, a study undertaken

indicating that the preponderance of HIV-positive individu-  in Tanzania reported a similar peak age group.!”

als are female.'” However, the peak age group in this study Understanding the relationship between SES and HIV

was 30-39 years, unlike the documented peak age group of  risk can have important implications for designing and

Educational attainment

HIV status I None
Reactive Nonreactive [@ Primary
[[]Secondary
50.0% W Tertiary
40.0%
& 30.0%-
[
3]
1
[
o
20.0%
10.0%
0.0% -
<20 20-29 30-39 40-49 50-59 <20 20-29 30-39 40-49 50-59

Age group (years)

Figure | Distribution of education by age group according to HIV status.
Abbreviation: HIV, human immunodeficiency virus.
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Figure 2 Distribution of income per month in Naira by age group according to HIV status.

Abbreviation: HIV, human immunodeficiency virus.

implementing prevention programs. It has been reported that
people with higher SES have a greater risk for HIV during
the early stages of the epidemic, but that as the epidemic
matures, people of lower SES become disproportionately
affected.'®!”

We investigated the relationship between commonly
used indicators of SES and HIV infection, namely education
attainment, employment status, and monthly income.*'® In
Nigeria, particularly in the southwest, education attainment
is a key marker of socioeconomic position. In our study, the
relationship between various levels of educational attainment
and HIV infection was statistically significant except for
those without education. After a logistic regression model
was applied, this relationship was maintained only with a
secondary school level of educational attainment. This lack
of association between HIV infection and primary and ter-
tiary school levels of education may reflect the possibility
that the most important mediating factors were not included
in our model. Those included may also have some peculiar
relationship with other factors.

The finding that there is a significant relationship between
secondary school attainment and risk for HIV infection may
reflect poor parental involvement in adolescence, because
the socialization that accompanies puberty and adolescent
life adventures evolves during the secondary school stage.

Limited parental involvement seems to be generally associated
with higher levels of premarital sexual activity and problem
behaviors."” This may be translated into a higher risk of HIV
infection, and therefore more people living with HIV/AIDS,
in the future. Furthermore, these same people are likely to
marry men or women of their own educational level, who
are also likely to engage in risky sexual behavior and incur
the possibility of HIV infection. It is common knowledge in
rural Nigeria’s social context that many secondary school
dropouts are linked to premature or unplanned pregnancies in
women and to negative social behaviors in men. Further study
at the secondary school level and programs that address the
predilection to HIV infection (with the involvement of parent—
teacher associations) may be worthwhile. Previous reports in
Zambia and Tanzania showed that education bears an inverse
relationship to the risk of HIV infection.?*?! The difference in
our findings may be because of the different methodologies,
particularly in relation to differences in the confounders con-
sidered. Several reports have shown a similarly mixed result,?
which suggests the complexity of the relationship to risk at
the individual, household, and community levels.
Employment status in our investigation did not show
any relationship to risk of HIV infection. This is not unex-
pected, because the majority of our subjects were female.
Culturally, Nigerian women are psychologically attached to
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the employment status of their husband. This was not evalu-
ated in this study but may serve as a future area of research. In
addition, male-partner employment status was not explored.
Consideration of this status may also yield different results,
because many unemployed men may be married to women
with highly lucrative jobs that may effectively cater to their
family’s needs.

Monthly income bears a statistically significant inverse
relationship with HIV infection. The lower the monthly
income, the higher the risks of HIV infection even after
the effects of confounders have been considered. This
finding may be related to the high vulnerability of low-
income earners to many social vices in our environment.
In sub-Saharan Africa, poverty has been associated with
the distribution of HIV infection and high-risk sexual
behaviors.??* As a result, one of the strategies used by
some HIV prevention programs in sub-Saharan Africa has
been to empower HIV patients, and particularly women, to
become more economically independent through microfi-
nance loan schemes.?

Low income may make an individual vulnerable to
accepting a risky situation that will provide for his or her
daily needs. This includes multiple sexual exposures for
financial gain. People with low incomes are also prone to
unstable housing. This has been linked to the risk for HIV
infection.’

A number of factors might have contributed to the limita-
tions of our study. These include other potential confound-
ers and effect modifiers, such as the number of partners
participants have or had, the partner’s SES, the participant’s
history of sexually transmitted disease, and their ethnicity.
We would maintain that sexually transmitted diseases and
number of partners are on the causal pathway under investiga-
tion between HIV and SES and should not be adjusted for as
confounders in any analysis. Our study center is located in the
southwest of Nigeria, where the population is predominantly
from the Yoruba ethnic group. Therefore, introducing ethnic-
ity may bias our study because of skewed ethnic population
groups that may not adequately capture differences across
ethnic groups. This may result in a low power to detect
interethnic variation in HIV prevalence.

In conclusion, our findings suggest that education,
income, and employment status have different relationships
to HIV infection. While employment status showed no
relationship to HIV infection, having a secondary school
level of education showed a significant relationship. Income
earned suggested an inverse relationship in all categories.
The prevalence of HIV infections is now concentrated among

those with low incomes. Urgent measures to improve HIV
prevention among low-income earners are necessary. Future
studies should use multiple measures in relation to partners’
SES (measured by education, employment, and income) to
further define this relationship.

Disclosure
The authors report no conflicts of interest in this work.
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