Infect Dis Ther (2020) 9:881-900
https://doi.org/10.1007/s40121-020-00336-z

®

Check for
updates

ORIGINAL RESEARCH

Seroprevalence and Determinants of Human
Immunodeficiency Virus Infection Among Women
of Reproductive Age in Mozambique: A Multilevel

Analysis

Michael Ekholuenetale - Faith Owunari Benebo - Amadou Barrow

Ashibudike Francis Idebolo - Chimezie Igwegbe Nzoputam

Received: July 13, 2020/ Published online: September 10, 2020

© The Author(s) 2020

ABSTRACT

Background: Human immunodeficiency virus
(HIV) has continued to be one of the foremost
public health problems globally. Even as more
people living with the disease can now have
access to antiretroviral therapy (ART), there are
still some regions in the world with high
transmission rates. The objective of this study
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was to examine the prevalence and individual-,
household- and community-level factors asso-
ciated with HIV infection among women of
reproductive age in Mozambique.

Methods: We used nationally representative
cross-sectional data from the 2015 Survey of
Indicators on Immunization, Malaria and HIV
or Acquired Immunodeficiency Syndrome
(AIDS) in Mozambique. A sample of 4726
women of reproductive age was included in this
study. Prevalence was measured in percentage
and the factors for HIV infection were examined
using a multivariable multilevel logistic regres-
sion model. The level of significance was set at
P <0.05.

Results: The seroprevalence of HIV among
women in Mozambique was 10.3% (95% CI
9.2%, 11.6%). Furthermore, women who had
two, three and four or more total lifetime
number of sex partners were 2.73, 5.61 and 3.95
times as likely to have HIV infection when
compared with women with only one lifetime
sex partners, respectively. In addition, women
of Islam religion had 60% reduction in HIV
infection when compared with Christian
women (adjusted odds ratio, AOR = 0.40; 95%
CI 0.16, 0.99). The individual-level model
(model B) had the best model fitness with the
lowest Akaike information criterion (AIC) =
500.87 and Bayesian information criterion
(BIC) = 648.88. The variations in the odds of
HIV infection across communities
(62 =9.61 x 107 SE =0.55) and households
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(62 =1.02 x 107% SE =1.02) were estimated.
Results from the median odds ratio (MOR =
1.00) did not show any evidence of community
and household contextual factors shaping HIV
infection. MOR equal to unity (1) indicated that
there were no community or household vari-
ances given the ICC of 0.0%. At both commu-
nity and household levels, the explained
variances were each 100%. This implied total
variances in HIV infection has been explained
by the individual-level factors.

Conclusion: In this study, we found that hav-
ing multiple total lifetime number of sexual
partners and religion were predisposing factors
for HIV infection at individual woman level.
Female headship and wealth quintiles were
associated with HIV infection at household
level. Community illiteracy, intimate partner
violence, poverty and geographical region were
associated with HIV infection at community
level. Therefore, multifaceted health interven-
tion by stakeholders in the healthcare system
will be useful in addressing the multilevel pre-
disposing factors of HIV infection among
Mozambican women.

Keywords: AIDS; HIV; Sexually transmitted
infection; STI; Sub-Saharan Africa; Women

Why carry out this study?

The prevalence of human
immunodeficiency virus (HIV) infection
has remained highest in the southern
region of sub-Saharan Africa (SSA) than
anywhere else in the world. Moreover,
women are disproportionately affected by
HIV infection among adults (aged 15 years
and older) in SSA.

We aimed to examine HIV prevalence and
the individual-level and/or contextual
factors associated with HIV infection
among women of reproductive age in
Mozambique.

What was learned from the study?

We found that approximately one-tenth
of women of reproductive age are HIV
positive in Mozambique. In addition,
increased total lifetime number of sex
partners and religion are individual-level
factors associated with HIV infection
among women of reproductive age in
Mozambique. Furthermore, at household
level, female headship households and
household wealth quintiles were
associated with HIV infection and
community illiteracy, intimate partner
violence, poverty and geographical region
were associated with HIV infection at
community level.

There is staggering HIV prevalence in
Mozambique. Furthermore, increased
number of sex partners is a predisposing
factor of HIV infection.

The reasons for women’s involvement in
multiple sexual relationships should be
identified and addressed. High-risk
religious groups should be targeted for
health education. Also, there is a need for
a multifaceted health education
programme to target advantaged women
at household and community levels.

DIGITAL FEATURES

This article is published with digital features to
facilitate understanding of the article. You can
access the digital features on the article’s asso-
ciated Figshare page. To view digital features for
this article go to https://doi.org/10.6084/m9.
figshare.12855485.

INTRODUCTION

In 2016, it was estimated that 17.8 million
women aged 15 years and older were living with
human immunodeficiency virus (HIV), and this
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constituted about 52% of adults who were living
with HIV worldwide [1]. Moreover, approxi-
mately 790,000 (48%) of the total estimated
1.7 million new cases of HIV infections among
adults were women [1]. Regional disparities exist
in the new HIV infections as well as among the
37.9 million people living with HIV, out of
which Africa accounted for 25.7 million [2]. In
sub-Saharan Africa (SSA), women comprise
about 56% of the total new HIV cases among
adults (aged 15 years and older). Albeit, there
could be key populations among women that
are disproportionately affected. There have been
reductions in the number of HIV-related deaths
globally, as a report has shown that 0.95 million
deaths occurred in 2017, which is substantially
fewer compared to the 2006 report when HIV-
related mortality reached its peak with about
1.95 million deaths from complications of the
disease. Moreover, new cases of HIV peaked by
1999 (3.16 million), but reduced to 1.94 million
by 2017 worldwide [3].

The prevalence of HIV has remained highest
in the southern region of SSA [3]. Specifically,
there are staggering reports of HIV prevalence
among adult population in Eswatini (27.3%),
Lesotho (23.6%), South Africa (20.4%), Bots-
wana (20.3%), Zimbabwe (12.7%), Mozambique
(12.6%), Namibia (11.8%) and Zambia (11.3%)
[4]. Although there have been efforts to reduce
HIV-related mortality over time, the rate of
reduction in incidence, together with the cur-
rent contextual interventions, shows that sev-
eral countries are yet to be on the pathway to
attain the 2020 and 2030 global targets which
aimed to decrease the incidence and mortality
due to HIV. Besides, with a growing population
of people living with HIV, it will remain a great
threat to public health.

In a bid to forestall the high burden of HIV,
the United Nations General Assembly in 2001,
during a special session on HIV or acquired
immunodeficiency syndrome (AIDS), set the
first global HIV prevention target. The session
called for a one-quarter (25%) reduction in HIV
prevalence among late adolescents and young
people (that is people aged 15-24 years), and by
2005 in the world’s most affected countries,
extending to all other countries by 2010 [5]. In a
future review of the intervention, it was

reported that the 25% targeted decline in HIV
prevalence was achieved in many countries
highly affected, but the HIV prevalence decrease
could not be associated with achievements of
the programme, somewhat because of the lack
of proper tracking and operational targets [6].

Consequently, at the 2011 United Nations
(UN) high-level meeting on the reduction of
sexually transmitted and injection-related HIV
transmission, another target for the reduction
of HIV transmission by 50% by the year 2015
was set. From the evaluation of the 2011-2015
implementation period, it can be said that set-
ting an ambitious target for the reduction of
HIV infection without corresponding efforts for
proper implementation of the guidelines was
not enough to achieve the desired progress. The
70% reduction observed in the new HIV infec-
tions among children from 2000 to 2015 has
been the most consistent achievement recorded
in HIV prevention worldwide [7]. However, in
2011, a global plan geared towards the elimi-
nation of new HIV infections in children was
launched. This plan, among other things, reit-
erated that by 2015 through a defined mini-
mum number of operational targets and
priorities, the lives of children and mothers
should no longer be at risk of HIV [7].

In 2014, the Joint United Nations Pro-
gramme on HIV/AIDS made a call for a con-
certed effort in ending the HIV/AIDS epidemic
by the year 2030 [8]. The goal was to reduce the
adult new cases of HIV from the current status
to half a million cases (500,000) by the year
2020 and one-fifth of a million (200,000) by the
year 2030 [8]. This corresponds to a three-
quarter (75%) reduction in rate by 2020 and a
90% reduction in rate by 2030, from the 2 mil-
lion cases recorded in the year 2010. These tar-
gets were strengthened by the United Nations
Political Declaration [9]. Effective programmes
are available and ongoing in many countries,
and quite a lot of these countries have reported
considerable reductions in new HIV infections
among the adult population. Unfortunately, on
a global perspective, progress has been slow
because of inadequate commitment from gov-
ernment and private agencies, minimal focus,
scale-up, and quality of implementation of
prevention and treatment interventions [10].
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In Africa as well as most resource-con-
strained settings, HIV has remained endemic
primarily because of numerous factors includ-
ing women’s increased number of sex partners
[11], violence against women and girls includ-
ing sexual violence, which increases the risk of
HIV infection as reports have shown that as
much as 50% of adolescents girls’ sexual debut
was forced [12-14]. Moreover, early marriage,
which often limits women's access to informa-
tion about HIV prevention and the power of
protection against HIV infection [15], and fac-
tors which include lack of proper information
on HIV prevention measures and the willpower
to utilize such information for sound sexual and
reproductive health decision-making have been
reported to undermine women'’s capability to
negotiate the use of a condom during sexual
intercourse or engage in safe sexual practices
[16]. Furthermore, behavioural, biological, cul-
tural, socioeconomic and structural factors have
also been implicated [17]. Other factors that
have the capacity to influence women’s vul-
nerability to HIV infection include heterosexual
infections, poor knowledge of HIV/AIDS, lack of
access to HIV preventive and therapeutic ser-
vices, poor education systems, gender inequal-
ity and high levels of poverty [18].

The prevalence of HIV infection among 5809
Mozambican women of reproductive was
approximately 15.4% with variations by sexual
behaviour, sociodemographic and socioeco-
nomic characteristics [19]. Despite the numer-
ous factors that have been reported elsewhere in
the world to be associated with HIV infection, it
is possible that there could be peculiar deter-
minants of HIV infection among Mozambican
women. In previous studies conducted to pro-
vide a road map for the current state and evo-
lution of the Mozambican HIV epidemic within
women of reproductive age, women who were
formerly married (widowed, divorced or not
living with a partner), living in households with
temale headship, aged 25-29 years and living in
richer households had higher odds of being
HIV-positive [20]. In another study, HIV was
associated with low educational attainment, age
of first sex for money, current age and having
had a genital ulcer [21]. Furthermore, lower
educational level, older age, genital infection

symptoms and multiple lifetime HIV test were
identified to be associated with HIV infection
[22]. To date, there is a dearth of studies in
Mozambique that examined individual, com-
munity and contextual factors associated with
HIV infection among women. It is against this
backdrop that this study was conducted to
examine the multilevel factors associated with
HIV infection among women of reproductive
age in Mozambique.

METHODS

Data Source

We used nationally representative cross-sec-
tional data from the 2015 Survey of Indicators
on Immunization, Malaria and HIV/AIDS in
Mozambique. A sample of 4726 women of
reproductive age was included in this study. In
the year 2015, under the supervision and
sponsorship of the Mozambican Demographic
and Health Surveys (DHS) Program, a survey
indicator titled “Survey of Indicators on
Immunization, Malaria and HIV/AIDS in
Mozambique (IMASIDA)” was conducted. This
survey served as an update to the previously
obtained estimated indicators on the health of
the mother and child, malaria and HIV/AIDS.
This survey was intended to make available data
at the nationwide and regional levels, the par-
ticipants’ residential areas and in accordance
with some of their background characteristics.
In collaboration with the Mozambique National
Institute of Statistics, the implementation of the
project IMASIDA was carried out by the
National Institute of Health. The collection of
data was done between 8 June and 20 Septem-
ber 2015. Technical support throughout the
survey programme was made possible by the
Inner City Fund (ICF) with funds from the US
Agency for International Development
(USAID). The survey’s implementation process
was overseen by the Mozambican Government
through her health ministry, other national
establishments, as well as other international
agencies and organizations. The economic and
technical backing came from the National
Council to Combat HIV and AIDS of
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Mozambique and the US Centers for Disease
Control and Prevention in cooperative agree-
ment with The Global Fund, Health Alliance
International/University of Washington (HAI/
UW), World Health Organization (WHO), and
President’s Emergency Plan for AIDS Relief
(PEPFAR), United Nations Population Fund
(UNFPA) and United Nations Children’s Emer-
gency Fund (UNICEF). The data is publicly
available and can be accessed at https://
dhsprogram.com/data/available-datasets.cfm.
Details of the DHS sampling procedure have
been previously reported [23].

Selection and Measurement of Variables

Outcome

The dependent variable was dichotomous with
an indication of the seropositivity of the HIV
status: a value of 1 and 0 was used to indicate
whether a participant was seropositive (1) or
seronegative (0). The determination of the
serostatus of the participants was done by col-
lecting a blood sample from each participant.
Women’s HIV status (positive vs. negative) was
explored in this study.

Individual-Level Factors

The maternal ages were grouped as 15-19,
20-24, 25-29, 30-34, 35-39, 40-44, 45-49;
intimate partner violence: yes vs. no; religion:
Christianity, Islam and no religion/others; pat-
ity: nil, 1-2, 3-4 and 5+; place of delivery:
health facility vs. home; antenatal care visit: yes
vs. no; total lifetime number of sex partners: 1,
2, 3, 4+; age at sexual debut: not had sex, < 15,
15-17, 18+; marital status: never in marriage,
currently married/living with a man, formerly
married; health insurance coverage: covered vs.
not covered; occupation: not working, profes-
sional/managerial, sales/services, agricul-
tural/manual, clerical/household domestic
work; educational: no formal education, pri-
mary and secondary or higher; neighbourhood
socioeconomic disadvantaged status: low,
medium and high; exposure to print or elec-
tronic media was measured dichotomously (yes
vs. no) if a respondent used any of newspa-
per/magazine, radio or television. The inclusion

of these factors was based on the outcome of the
examined factors associated with HIV from
previous studies [12, 24-26].

Household-Level Factors

Household headship: male vs. female. The
wealth index of the household was measured as
a cumulative composite of the living standard
of each of the surveyed households. It was cal-
culated through the use of easy-to-collect data
on each of the selected assets owned by the
surveyed household. These selected assets
include bicycles and televisions; the materials
with which the houses were built or con-
structed; the type of water to which the house-
holds have access as well as their sanitation
facilities. The individual households were
placed on a continuous relative wealth scale, as
the households’ wealth index, generated by the
principal component analysis. The interviewed
households were separated primarily, by DHS,
into five wealth quintiles using principal com-
ponent analysis (PCA) to compute the house-
hold variables. PCA has been proven and
validated to be a useful technique for describing
how socioeconomic status of a given popula-
tion is differentiated within that population. It
has also been used in the reduction of the
number of variables in a given data set [27].
Z scores and factor loadings (factor coefficient)
for each household were calculated. The load-
ings were multiplied by the indicator values of
each household and summed, thereby produc-
ing the value of each household’s wealth index.
The overall assigned scores of the poorest/
poorer/middle/richer/richest categories were
disentangled with the aid of standardized
z score [28].

Community-Level Factors

We used enumeration areas (EAs) to represent
communities because the DHS did not collect
aggregate-level data at the community level.
Hence, community-level variables included in
the analysis were based on women'’s character-
istics, particularly those that have implications
for HIV infection. The aggregate community-
level variables were constructed by aggregating
individual-level characteristics at the
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community (cluster) level and categorization of
the aggregate variables was done as low or high
for each community. Residential status: urban
vs. rural. Geographical region: Niassa, Cabo
Delgado, Nampula, Zambézia, Tete, Manica,
Sofala, Inhambane, Gaza, Maputo Provincia,
Maputo Cidade. The level of sexual violence
within the community [whether half (50%) of
the clustered population experience sexual vio-
lence or not]. The distribution of uneducated
women (illiteracy) within the community
[whether half (50%) of them had any form of
formal education or not]. The poverty concen-
tration within the community (whether half
(50%) of the women fall within the least wealth
quintiles or not). The concentration of intimate
partner violence within the community (whe-
ther half (50%) of the women experience inti-
mate partner violence or not). The exposure to
print and electronic media within the commu-
nity (whether half (50%) of the women within
the community use any of the print and elec-
tronic media including newspaper/magazine,
radio or television or not). This approach is
similar to the methods of a previous study [29].

Ethical Considerations

In this study, we utilized population-based sec-
ondary data sets available in the public domain/
online with all identifier information removed.
The authors were granted access to use the data
by MEASURE DHS/ICF International. The DHS
Program is consistent with the standards for
ensuring the protection of respondents’ privacy.
ICF International ensures that the survey com-
plies with the US Department of Health and
Human Services regulations for the respect of
human subjects. No further approval was
required for this study. More details about data
and ethical standards are available at https://
g00.gl/ny8T6X. The Demographic and Health
Survey is a de-identified open-source data set.
Therefore, the requirement of consent for pub-
lication is not applicable.

Statistical Analysis

We used the ‘svy’ module to adjust for data
strata, clusters and sample weights. A multi-
variable multilevel logistic regression model was
employed in the estimation of the fixed and
random effects of the associated factors to HIV
infection. Binary response in a three-level
model was specified as at level 1 (individual
woman), at level 2 (a household) and at level 3
(living in a community). Out of the five models
constructed, model A is an unconditional or
empty model with no explanatory variables.
This first model was employed to specifically
decompose the sum of discrepancy that occur-
red between households and community levels.
The null or empty model is important for
understanding the community and household
variations, and we used it as the point of refer-
ence in estimating the extent to which the
household and community factors varied. It
was also used to justify our usage of the multi-
level statistical framework. This is so because in
the empty model, if the community variation is
not significant, it will be better to use the single-
level logistic regression. We determined the
level of statistical significance to be at less than
0.05, while data was analysed using Stata ver-
sion 14 (StataCorp., College Station, TX, USA).

Fixed and Random Effects

The selection criteria in building the last four
models: Models B-D require that only individ-
ual-, household- or community-level variables
which were significant in the univariate analysis
were added in the adjusted model. Model E is
the full model for all significant variables irre-
spective of the level. The results obtained from
the measures of association (fixed effects) were
reported as adjusted odds ratios (AORs) with
confidence interval (CI) set at 95%. Intra-class
correlation (ICC) and the median odds ratio
(MOR) were used for the probable contextual
effects. We used ICC to measure any variance in
respondents in the same household and within
the same community. This tool (ICC) presents
the percentage of the overall variation in the
probability of HIV infection which is in relation
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to the household and the community levels.
The second or third level (household or com-
munity) variance was measured by the MOR, as
the odds ratio, and it estimates the probability
of HIV infection that can be accredited to
household and community context. A MOR
value of unity suggests that no household or
community was at variance. Contrariwise,
higher value suggests that the contextual effects
for the understanding of the probability of HIV
infection are more important. The Bayesian and
Akaike information criteria were used as mea-
surement criteria to determine how well the
different models we employed were fitted to the
data. When the values on the two criteria are
low, it implies a better fit of the model [30].

RESULTS

Distribution of HIV Prevalence
and Measures of Associations

The seroprevalence of HIV among women in
Mozambique was 10.3% (95% CI 9.2%, 11.6%).
On the basis of the results from Table 1, about
17.5% of women with intimate partner violence
had HIV. The prevalence of HIV increased with
increasing levels of parity and the total lifetime
number of sex partners. Women who had
institution-based delivery (9.5%) and who were
formerly married (21.7%) reported a higher
prevalence of HIV. Those from female-headed
households (15.3%) and higher household
wealth quintiles reported higher prevalence of
HIV. Furthermore, women from the community
with a high level of media use (13.5%) and
intimate partner violence (13.0%) had a higher
prevalence of HIV. Those from the community
with low poverty level (13.6%) and community
illiteracy (12.5%) had higher HIV prevalence.
Women from Gaza (22.2%) and Maputo
Provincia (17.4%) reported the highest preva-
lence of HIV (Table 1).

Results from the individual-level model
(model B) of Table 1 showed that women who
had 2, 3 and 4+ total lifetime number of sex
partners were 2.73, 5.61 and 3.95 times as likely
to have HIV infection when compared with
women with only one lifetime sex partner,

respectively. In addition, women of Islam reli-
gion had 60% reduction in HIV infection when
compared with Christian women (AOR = 0.40;
95% CI 0.16, 0.99). Results from model B are
presented on the basis of the selection criteria
from model fit statistics.

Measures of Variations

Results from Table 2 showed that the individ-
ual-level model (model B) had the best model
fitness with the lowest AIC = 500.87 and BIC =
648.88. The variations in the odds of HIV
infection across communities (¢ = 9.61 x 107%;
SE = 0.55) and households (¢ =1.02 x 107%;
SE = 1.02) were estimated. Results from the
median odds ratio (MOR = 1.00) did not show
any evidence of community and household
contextual factors shaping HIV infection
(model B). MOR equal to unity (1) indicated
that there was no community or household
variance given the ICC of 0.0% (model B). At
both community and household levels, the
explained variances were each 100% (model B).
This implied that total variances in HIV infec-
tion were explained by the individual-level
factors (Table 2).

DISCUSSION

The current study examined the seroprevalence
of HIV as well as its determinants among
Mozambican women of reproductive age. At the
individual level, the total number of lifetime
sexual partners and religion were significant
factors of HIV infection among women of
reproductive age. Results showed that HIV
prevalence was about one-tenth among women
aged 15-49 years. However, the initial report
from 5809 reported 15.4% [19]. This prevalence
is comparable with the findings in other South
African countries [4]. In their study on HIV
prevalence and risk factors, Macicame et al.
revealed that the prevalence of HIV amongst
women of aged 18-35years was 10.7% [31].
Studies from Eastern and Central Africa have
reported prevalence rates among women rang-
ing from 14.5% in Eastern Africa to 39.5% in
Southern Africa [32].
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The increasing total number of lifetime sex-
ual partners showed a higher odds of HIV
infection. In their study, Dias et al. found that
HIV the risk of HIV seropositivity was higher
among women who had multiple sexual part-
ners [20]. Similar findings have been reported in
other studies [25, 33, 34]. Multiple sexual part-
ners is a known risk factor for HIV infection,
particularly when it follows a concurrent pat-
tern, not only in women but also in men [35].
Rooted in cultural history, the practice of hav-
ing multiple sexual partners is quite common in
SSA compared to other parts of the world [33].
Cultural norms tends to condone the practice
particularly among men, and often women
cannot suggest condom use or refuse sexual
advances [36]. In addition, women’s religion
was found to be associated with HIV infection.
This is consistent with the findings from a study
where religion was significantly associated with
the odds of having HIV infection [37]. It will be
interesting for future researchers to undertake a
study to explore the predisposing factors to HIV
infection for believers of some religious groups.
With such studies, appropriate measures can be
unraveled to address the increased HIV preva-
lence in some religious sects.

Our study found a significant association
between household wealth quintile, female-
headed household and HIV infection among
Mozambican women from the household-level
model. This is consistent with the findings from
a previous study where living in households
with female headship and living in richer
households had higher odds of being HIV-pos-
itive [20]. Moreover, there are mixed reports
about the association between socioeconomic
status and HIV infection. While some studies
suggest that people with low socioeconomic
status are more predisposed to being infected by
HIV, others suggest that those with high
socioeconomic are more vulnerable to HIV
infection [38-40]. Higher income may increase
the likelihood of a lifestyle with multiple sexual
partners, maybe with gender disparity. Poverty
may be more associated with dropping out of
school, early marriage and ultimately increased
risk of HIV [14, 41, 42]. In their study, Igulot
and Magadi found that household wealth
increases vulnerability to HIV infection [43].

1.97 (0.3,
11.11)
1.84 (0.27,
12.68)

2.96
(1.66,
5.28)*
(0.94,
3.00)

Model C Model D Model E
1.68

Model A Model B

Weighted HIV infection among P
women; % (95% CI)

17
11.9

respondents (%)

Number of
489 (10.3)
571 (12.1)

Maputo Provincia
Maputo Cidade

Model A—empty null model, baseline model without any explanatory variables (unconditional model). Model B—adjusted for individual-level factors only.
Model C—adjusted for household-level factors only. Model D—adjusted for community-level factors only. Model E—adjusted for individual-, household- and

community-level factors (full model)
*Significant at P < 0.05; P obtained from chi-square test

Table 1 continued

Variable
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Table 2 Random effect estimates of individual-, houschold- and community-level factors associated with HIV infection

among women in Mozambique

Random effect Model A Model B Model C Model D Model E
Community level

Variance (SE) 0.77 (0.09)*  9.61 x 107 (0.55)  0.60 (0.09)*  0.35 (0.10)*  2.00 x 107> (0.38)
VPC 4.4% 3.7 x 1077% 2.9% 1.0% 2.0 x 107°%
PCV (explained variance)  Reference 100.0% 22.1% 54.5% 100.0%

MOR 2.08 1.00 1.77 1.39 1.00

ICC 13.5% 0.0% 8.5% 3.1% 0.0%

Houschold level

Variance (SE) 0.69 (0.25)  1.02 x 107 (1.02) 074 (0.24) 072 (0.25)* 4.0 x 107> (0.82)
VPC 4.3% 88.8% 4.7% 5.1% 96.5%

PCV (explained variance) ~ Reference 100.0% - 72% — 43% 100.0%

MOR 1.94 1.00 2.03 1.99 1.00

ICC 11.0% 0.0% 13.2% 13.3% 0.0%
Model fit statistics

AIC 3368.34 500.87 3317.14 3247.54 506.34

BIC 3387.73 648.88 3368.83 3363.84 749.82

Model A—empty null model, baseline model without any explanatory variables (unconditional model). Model B—adjusted

for only individual-level factors. Model C—adjusted for only houschold-level factors. Model D—adjusted for only com-
munity-level factors. Model E—adjusted for individual-, household- and community-level factors (full model)

SE standard error, VPC variance partition coefficient, PCV proportional change in variance, MOR median odds ratio, ICC
intra-class correlation, AIC Akaike information criterion, BIC Bayesian information criterion

*Significant at P < 0.05

Several community-level factors were asso-
ciated with HIV infection among Mozambican
women of reproductive age. Community-level
illiteracy, intimate partner violence, poverty
and geographical region were associated with
HIV infection. The regional disparity in HIV
infection was observed in this study. Similar
findings have been reported in previous studies
[44, 45]. Women in the northern provinces of
Cabo Delgado and Nampula had lower odds of
HIV infection, while women in the southern
provinces were more likely to have HIV infec-
tion [44]. The observed disparity may be due to
local cultural practices or previous health
interventions which may have existed in certain
locations. High community-level intimate

partner violence and socioeconomic status were
identified as predisposing factors for HIV
infection.

Strengths and Limitation

This study was based on a nationally represen-
tative data and the findings can be generalized
to women aged 15-49 years in the country.
Also, this study applied multilevel modeling to
accommodate the hierarchical nature of the
DHS data. Despite these strengths, this study
has some limitations. Some behaviour-related
factors were based on self-report and these may
be affected by both recall and social desirability
bias. The inability to measure potential
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covariates such as the use of alcohol, hard
drugs, and involvement in extramarital rela-
tionships and other endogenous variables due
to the use of secondary data was a limitation.
Furthermore, the cross-sectional nature of the
study means that only associations and not
causality can be inferred.

CONCLUSION

The findings from this study give a unique and
coherent perspective on risk factors associated
with HIV infection among Mozambican
women. At individual woman level, religion
and having multiple lifetime number of sexual
partners were significantly associated with HIV
infection. At household level, female headship
households and household wealth quintiles
were associated with HIV infection. Further-
more, at community-level, community illiter-
acy, intimate partner violence, poverty and
geographical region were associated with HIV
infection. Consequently, the reasons for
women’s involvement in multiple sexual rela-
tionships should be identified and addressed.
High-risk religious groups should be targeted for
health education. In addition, a multifaceted
health education programme should also be
targeted at advantaged women and communi-
ties. In that way, women in headship positions
at household level, those from improved
household wealth quintiles, and from high
socioeconomic communities will be able to live
a life devoid of HIV infection.
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