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Abstract

Background

Having comprehensive knowledge about HIV is crucial in the fight against HIV and AIDS, and in achieving the global aspiration of
ending AIDS as a public health threat by 2030. Low comprehensive knowledge about HIV can undercut efforts to halt the spread of
the epidemic. It is important, however, to also determine if socioeconomic inequality is a factor in having a comprehensive knowledge
about HIV in order to ensure that socioeconomic considerations are embedded in interventions. In this paper, the objective is to assess
trends, as well as socioeconomic related inequality in comprehensive knowledge about HIV in Malawi.

Methods

The current study uses a non-parametric approach and the concentration index. It draws upon secondary data from three rounds of
the Malawi Demographic and Health Survey (MDHS) of 2004, 2010 and 2016.

Results

Our results point to an increase in comprehensive knowledge about HIV over the 12-year period, from 28% in 2004 to around 44%
in 2016. However, upon using the Erreygers concentration index, a wealth related inequality in comprehensive knowledge about HIV]
is uncovered. The poorer are less informed and the richer are better informed: comprehensive knowledge about HIV is concentrated
among the rich. Furthermore, inequality in comprehensive knowledge about HIV has worsened over this period. Across gender,
there is greater inequality among men than women. However, the rural-urban difference in wealth-related inequality in comprehensive
knowledge about HIV dropped in 2016.

Conclusion

The results show that comprehensive knowledge about HIV has increased. Furthermore, it is established that comprehensive knowledge
about HIV is concentrated among the wealthier in the 2004 -2016 period. Our results suggest that there should be a targeted approach
in messaging and disseminating information regarding HIV and AIDS, using methods that are pro-poor.

\_Key words: HIV and AIDS; comprehensive knowledge about HIV; inequality; gender; Erreygers; Malawi. )

comprehensive knowledge about HIV using a concentration
index. Secondly, we assess the trends in relation to
comprehensive knowledge about HIV and wealth-related
inequality in comprehensive knowledge about HIV. Finally,
we examine the gender and geographical differences in
socioeconomic inequality in comprehensive knowledge
about HIV. More importantly, we also contribute by
undertaking the first health equity analysis on this topic using
health concentration indices. This study is important since
Malawi did not achieve the Millennium Development Goal
on HIV and AIDS despite being successful in reducing the
incidence of HIV'*'2 Hence this paper attempts to explain
the possible cause of the failure.

Methods

The health concentration index has frequently been used
to measure socioeconomic inequalities in health outcomes
and health related variables’!". The concentration index is a
family of bivariate rank dependent indices. A bivariate index

Introduction

Attainment of good health and well-being for all is among
the objectives of the 2030 Sustainable Development Goals
(SDG) agenda'”. The HIV and AIDS pandemic is a potential
challenge to the achievement of these goals’ and remains
the greatest cause of mortality in low and middle income
countries (LMICs)**. Malawi and the rest of Sub Saharan
Africa (SSA) remain severely affected, with nearly 1 in every
25 adults (4.2%) in the region living with HIV. In 2016,
around 21,000-31,000 AIDS related deaths were reported
in Malawi®. The new HIV infection rate is still high and
one potential explanation lies in the low comprehensive
knowledge about HIV. Comprehensive knowledge about
HIV is seen as pivotal in combating the epidemic’™’. While
low comprehensive knowledge about HIV is reported in
Malawi'’, evidence on the existence of socioeconomic
inequality in comprehensive knowledge about HIV, as well
as its trend and size, remains scanty.

Against this background, the main objective of this paper
is to investigate the presence of socioeconomic inequality
in comprehensive knowledge about HIV in Malawi. We
contribute to the existing literature in several ways. Firstly,
we quantify the extent of socioeconomic inequality in

measures the distribution of inequality in health based on
the ranking of individuals in a society, along the measure
of socioeconomic status. With this index, the analysis can
be stratified by time (often in years), gender, or any other
socioeconomic dimension.
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There are many ways of algebraically expressing a
concentration index (CI). The standard concentration index
equation is expressed as:

CI=2/ (u) cov(h,R. ) 1)
where Cl is equal to the covariance between individual health
(h_i) (in this paper it is comprehensive HIV knowledge) and
the individual’s relative rank (R_i) in the cumulative wealth
distribution (wealth status is measured by the wealth index),
weighted by the mean of health in the population (u).
What the above expression implies is that CI is a measure
of the degree of association between an individual’s level
of comprehensive knowledge about HIV and their relative
position in the income distribution"’. The CI ranges between
-1 and +1. A negative (positive) index shows that a lack of
comprehensive knowledge about HIV is concentrated in
individuals with relatively low (high) wealth status. If CI
is zero, the implication is that there is no wealth-related

inequality in the distribution of comprehensive knowledge
about HIV.

The standard CI assumes that the health outcome of
interest is continuous. In the context of discrete variables,
standard CI is limited since it does not satisfy the mirror
property. In addition, the value of the concentration index
depends on the mean of the variable in the population of
interest. For binary variables, such as the dependent variable
in this study, alternative measures have been proposed in
recent years'™!""?. Erreygers' proposed different weighting
functions to normalize the concentration index for binary
(bounded) outcomes called the Erreygers index (EI). The EI
is expressed as:

EI=4u/ (-l )*CI 2)

where h"max and h”min are the theoretical upper and lower
bounds of the bounded variable. This study applies the EI
concentration index since our variable of interest is binary.
The choice of Erreygers stems from the recommendation
from both empirical and theoretical literature that the index
is appropriate for binary variables™!’='. In the following
sections, we use the terms EI and CI synonymously to mean
the Erreygers concentration index.

Definition of comprehensive knowledge about HIV

In this analysis, we use the standard definition for
comprehensive knowledge about HIV that was developed by
the Joint United Nations Program on HIV/AIDS (UNAIDS),
and as used in the current rounds of Demographic Health
Surveys (DHS). Knowledge of HIV prevention is defined
as: (1) knowing that both condom use and limiting sexual
intercourse to one uninfected partner are HIV prevention
methods; (2) knowing that a healthy-looking person can
have HIV, and finally rejecting the two most common local
misconceptions about HIV transmission namely; (3) knowing
that HIV cannot be transmitted by mosquito bites or (4)
knowing that HIV cannot be transmitted by supernatural
means. If all four responses apply, comprehensive knowledge
about HIV takes a value of one, and zero otherwise. This
definition has been used in over 90 countries to assess
the level of comprehensive knowledge about HIV. This
definition is standard in all places where DHS is conducted .
Several studies have also assessed comprehensive knowledge
about HIV across the world”* using this definition.

We measure socioeconomic status using the wealth index.
This is the conventional measure recommended when there
is no income data or expenditure data”. Construction of a

wealth index typically uses principal component methods
and it is the measure of socioeconomic status used by the
DHS for international comparison®>.

Data source

Our analysis uses data from the Malawi Demographic and
Health Survey (MDHS). The data for MDHS in the context
of Malawi was collected by the MEASURE DHS, National
Statistical Office (NSO), and Ministry of Health (MoH).
MDHS is part of the global MEASURE DHS program
in more than 90 countries worldwide. The DHS are cross-
sectional surveys conducted in developing countries since
1984. The MDHS uses a two-stage sampling framework in
both rural and urban areas. DHS data is freely available on
their website™. We used data from three rounds of MDHS
in the years 2004, 2010 and 2016. In all the data sets, the
response rate was as high as 95%. Whilst we appreciate that
preference is given to the most recent data, using multiple
time points allows for a more compelling trend analysis.
Since this study used secondary data, no ethical clearance
was necessaty; this had already been done by the NSO with
the Ministry of Health and the National Health Research
Commission (NHRSC) at the time of the surveys'®*.
In total, the sample size is 76,455 respondents after we
controlled for some missing observations.

Results

This section presents the study’s findings and we start our
analysis by presenting the univariate statistics of the data
used and the variables analysed, in Table 1. Thereafter, we
present the trends in comprehensive knowledge about HIV
and then finish by analysing the trend and differences in
wealth-related inequality in comprehensive knowledge about
HIV. As can be seen from Table 1, 28.0% of respondents
had comprehensive knowledge about HIV in 2004; 41.0%
in 2010; and 44.7% in 2016. This represents an average of
40.1% in the period 2004 -2016. This is quite low, but is
similar to other countries in SSA**. In terms of gender,
the distribution is around 23.2% of men (see the column
for pooled statistics). However, it is noteworthy that the
percentage of respondents who can be considered wealthier
has been increasing over time, as can be observed from
the changes in the numbers in the income quintiles of the
various years.

Trends in comprehensive knowledge about HIV
prevalence over time

Our main results are presented in both figures and tables.
The first part involves the presentation of trends in
comprehensive knowledge about HIV over the period, in
Figures 1, 2 and 3. Figure 1 depicts an increasing trend in
comprehensive knowledge about HIV since 2004. In 2004,
the percentage of people with comprehensive knowledge
about HIV was 27.4% where, in terms of urban and rural
differentials, 34.9% of respondents in urban areas had
comprehensive knowledge about HIV compared to 25.7%
in rural areas.

As of 2010, there was an improvement from 2004 such that
42.0% of respondents had comprehensive knowledge about
HIV (54.9% and 38.9% in urban and rural areas respectively).
Overall the percentage of people with comprehensive
knowledge about HIV was 43.5% (51.9% in urban and
41.5% in rural areas). In all cases, the 2004 values were lower.
However, a surprising result was observed in the urban
figures in 2016. The 2016 value is lower than that of 2010.

https://dx.doi.org/10.4314/mmj.v31i2.1
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Table 1: Descriptive Statistics

2004(N=14,878) 2010(N=29,744) 2016(N=31,991)  Total (N=76455) |

Variables % n % n % n % n

Comprehensive knowledge about HIV 28.0 4116 41.0 12193 447 14314 40.1 30623
Sex respondent (1= male, 0=female) 220 3232 237 7058 233 7467 23.2 17757
Urban (1=urban, 0 = rural) 14.5 2130 136 4042 216 6900 171 13072

Northern region (1= North, 0 =Otherwise) 13.8 2033 182 5401 19.9 6369 18.1 13803
Central region (1= Central, 0= Otherwise) 36.3 5337 345 10273 346 11073 34.9 26683
Southern region (1= Southern, 0= Otherwise) ~ 49.9 7350 473 14070 455 14549 47.0 35969
Poorest (quintile1) (1= quintile1, 0= Otherwise) 16.5 2433 188 5578 166 5321 174 13332
Poorer (quintile2) (1= quintile2, 0= Otherwise) 20.0 2944 197 5858 179 5738 19.0 14540
Middle (quintile3) (1= quintile3, 0= Otherwise) 21.8 3216 205 6101 186 5944 20.0 15261

(

)

1
Richer (quintile4) (1= quintile4, 0= Otherwise) 214 3144 206 6142 202 6453 20.6 15739
Richest (quintile5) (1= quintile5, 0= Otherwise) 20.3 2983 204 6065 267 8535 23.0 17583

Distribution of Comprehensive Knowledge about HIV by Residence
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Figure 1: Percentage of people with comprehensive knowledge about HIV in Rural and urban

Distribution of Comprehensive knowledge about HIV by Wealth Status
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Figure 2: Percentage of people with Comprehensive Knowledge about HIV by wealth status
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Distribution of Comprehensive Knowledge about HIV by Gender
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Figure 3: Percentage of people with Comprehensive Knowledge
about HIV by gender

The results suggest that there is a rural-urban gap (difference)
in the rate of comprehensive knowledge about HIV. When
assessed across wealth status, Figure 2 shows two clear trends
in terms of comprehensive knowledge about HIV. First,inall
the years under study, comprehensive knowledge about HIV
increased alongside wealth status. Second, the proportion
of people with comprehensive knowledge about HIV was
higher among the wealthier for all the years. For 2004, the
values remained lower than the rest of the other years. In
2016, the proportion of people with comprehensive HIV
knowledge was the same for the middle and lower wealth
quintile. Overall, the observed pattern suggests possible
wealth-related inequality in comprehensive knowledge about
HIV. Gender differences in comprehensive knowledge about
HIV were also assessed, and this is presented in Figure 3.

The biggest gender gap was observed in 2004; 24.0% of
females and 39.7% of males had comprehensive knowledge
about HIV. As of 2010, the gap had reduced: 44.8% of males
and 41.1% of females had HIV comprehensive knowledge.
The difference in the 2010 figures on comprehensive
knowledge about HIV across gender was about 3.0 %. A
similar margin of difference (around 4%) was observed in
2016. The gender-gap seems to have substantially declined
since 2004. It might thus be of interest to assess what
contributed to the considerable gap equalisation.

Trends in wealth-related inequality in
comprehensive knowledge about HIV

Beyond the general trends described previously, we also
applied the concentration index as a standard tool for
measuring socioeconomic related inequality in any health
variable. Figure 4 shows the intensity magnitude and trends
in socioeconomic inequality in comprehensive knowledge
about HIV. Our results in Figure 4 mimic the pattern shown
in the prevalence of HIV comprehensive knowledge across
the wealth distribution in Figure 2. As stated earlier, when
the index moves towards zero, it implies that the wealth-
related inequality in comprehensive knowledge about HIV
is low. The figure shows that inequality in comprehensive
knowledge about HIV had worsened in the years 2004 to
2016. From 2004 to 2010 the index moved from 0.13 to0 0.17,
and thereafter, it partially declined to 0.16 by 2016. Overall,
the index was at 0.15, suggesting pro-rich disparities in

Wealth-related inequality Comprehensive knowledge about HIV 2004-2016
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Figure 4: Erreygers Concentration index trend for comprehensive

knowledge about HIV 2004-2016 (pooled sample)
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Figure 5: Erreygers concentration index trend for comprehensive
knowledge about HIV 2004-2016: Northern Region
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Figure 6: Erreygers concentration index trend for comprehensive
knowledge about HIV 2004-2016: Central Region

comprehensive knowledge about HIV. We also assessed the
wealth-related inequality in comprehensive knowledge about
HIV across administrative regions in order to give a more
nuanced picture of the pattern of socioeconomic inequalities
in comprehensive knowledge about HIV in Malawi. These are

https://dx.doi.org/10.4314/mmj.v31i2.1
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Figure 7: Erreygers concentration index trend for comprehensive
knowledge about HIV 2004-2016: Southern Region

socioeconomic disparities in comprehensive knowledge
about HIV, among both males and females. Furthermore, it
is clear that among men, inequality has been increasing from
an index of 0.120 to 0.179. For women the pattern is similar
to that of the concentration indices for men, but it was
worse in 2010 compared to the other years. When compared
across the gender divide, wealth-inequality in comprehensive
knowledge about HIV is worse among men than women in
2016 only, unlike in the other years (this can be seen under
a title heading “difference” in the table). Our results, after
stratifying the analysis by urban/rural locations, ate shown
in Table 3. Just like in Table 2, results are presented in three
panels for urban (A), rural (B) and the difference between the
concentration indices for urban and rural (C). The associated
sample size and p-values are also indicated. In columns (A)
and (B), we found that all the concentration indices are
positive and significantly different from zero, implying there
is a pro-rich distribution in comprehensive knowledge about
HIV in both rural and urban locations. Both the rural and
urban areas register increasing wealth-related inequality in
comprehensive knowledge about HIV, in favour of the rich

Table 2: wealth-related inequality in Comprehensive Knowledge about HIV by gender

(A): Men (B): Female (C): Difference (Male-female)
Year El n p-value El n p-value Difference p-value
2004 0.120 (3247) 0.000 0.118 (11631) 0.000 0.001 0.944
2010 0.149 (7058) 0.000 0.170 (22686) 0.000 -0.020 0.185
2016 0.179 (7467) 0.000 0.148 (24524) 0.000 0.030 0.043
2004-2016(pooled) ~ 0.149 (17772) 0.000 0.133  (58841) 0.000 0.016 0.109

Table 3: wealth-related inequality in knowledge about HIV by residence
(A): Urban (B):  Rural (C): Difference (urban-rural)

Year El n p-value El n p-value Difference p-value
2004 0.045 (2137) 0.000 0.107 (12741) 0.000 -0.062 0.014
2010 0.141 (4042) 0.000 0.099 (25702) 0.000 0.042 0.028
2016 0.145 (6900) 0.000 0.128 (25091) 0.000 0.016 0.031
2004-2016(pooled)  0.124 (13079) 0.000 0.088 (63534) 0.000 0.035 0.001

presented in figures 5 to 7. In all the administrative regions,
the values of the concentration indices are positive and
significantly different from zero at a 5% level of significance.
This highlights a pro-rich distribution in comprehensive
knowledge about HIV in all the administrative zones. In
Figure 5, there is no difference in the levels of inequality
in 2004 and 2016 in the northern region, save for a partial
decline in 2010. Figure 6 illustrates a trend in wealth-related
inequality in comprehensive knowledge about HIV for the
central region. As opposed to the other regions, inequality in
comprehensive knowledge about HIV followed an upward
trend for all years, implying that there is worsening inequality
in comprehensive knowledge about HIV. TFor the southern
region, as displayed in Figure 7, the index increased from
0.10 in 2004 to 0.14 in 2016.

Gender difference in inequality in comprebensive

knowledge about HIV

Table 2 presents three panels for male (A), female (B) and
the difference between the concentration indices for males
and females (C). The associated sample sizes and p-values
are also indicated. In columns (A) and (B), we find that
all the concentration indices are positive and significantly
different from zero. This implies that there are pro-rich

(from 0.125 in 2004 to 0.157 in 2016). In 2004, there was
more inequality in comprehensive knowledge about HIV
in rural than in urban areas, a feature which reversed in
2016. However, there is no statistically significant difference

in socioeconomic related inequality in comprehensive
knowledge about HIV in 2016.

Discussion

On trends in comprehensive knowledge about HIV

This paper represents the first attempt to quantify and
assess trends in socioeconomic inequality in comprehensive
knowledgeabout HIVin Malawiusingthe concentrationindex.
Our results reveal rural-urban, wealth, and gender related
differences in comprehensive knowledge about HIV. Our
findings show that there has been a substantial improvement
in comprehensive knowledge about HIV over the decade.
The result of increasing comprehensive knowledge about
HIV is similar to findings of other studies in other countries
in Sub-Saharan Africa®’"" and Bangladesh®. Despite the
promising trajectory, comprehensive knowledge about
HIV remains low (below 50% of the population) just as in
many Sub-Saharan African countries, and this is worrisome.
The increasing trend in comprehensive knowledge about

https://dx.doi.org/10.4314/mmj.v31i2.1
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HIV might be as a result of an increased intensity in HIV
programming by the government and its partners between
2004 and 2016. Within that period, the national policy on
HIV and AIDS, which emphasized increasing awareness
of HIV and AIDS as a catalyst for behaviour change, was
developed. The policy was accompanied by the expansion
of HIV and AIDS awareness programmes by the various
stakeholders in the national HIV response under the
leadership of the National AIDS Commission.

Furthermore, over the years HIV and AIDS issues have been
mainstreamed into school syllabi at all levels of education
(from primary to tertiary levels). At primary school level, a
new subject called Life Skills is currently being taught to all
students. This subject covers, among other topics, HIV and
AIDS. At secondary school level, the topic of HIV and AIDS
is part of the Social Studies curriculum. In addition to this,
there is also the Life Skills subject which is studied separately,
covering various aspects of HIV and AIDS. At tertiary level,
HIV and AIDS messages are disseminated through various
platforms including HIV and AIDS clubs. University-wide
HIV and AIDS awareness initiatives have also sprouted up
in recent years, including what is known as Why Waifl at the
University of Malawi. At some colleges within the University
of Malawi, the orientation program for first year students
also includes a slot on HIV and AIDS awareness.

More broadly, as a part of HIV awareness efforts, there has
been a shift from the conventional print media to electronic
and social media, as well as interactive audio-visual modes.
For instance, Tikuferanji, Youth Alert, and Pakachere, which
are radio and television programmes, might have had an
impact on the dissemination of information about HIV
and AIDS. All these programs started around 2004. With
the emergence and the predominance of social media, it
would also be instructive to take advantage of social media
platforms such as WhatsApp, Facebook and Twitter.

Wealth status appears to be highly associated with HIV
comprehensive knowledge. A positive trend from 2004 to
2016 suggests that comprehensive knowledge about HIV
increases with wealth and is higher amongst the richer in
Malawi. This result is consistent with other studies***® where
HIV prevention knowledge was higher among those in the
higher wealth quintiles. The reason might be that those with
more wealth are better exposed to the modes through which
the bulk of HIV and AIDS messaging is disseminated®.

Rural-urban differences in HIV comprehensive knowledge
seems to be a major issue. In various parts of Sub-Saharan
Africa®”, Bangladesh” and Canada*, rural and urban
differences in comprehensive knowledge about HIV
have been identified. A number of reasons can be put
forward to explain this rural-urban differential. Mass media
communication in some rural areas is limited due to (tele)
communications network limitations. Furthermore, most
of the rural areas in Malawi are physically hard to reach.
Consequently, even health interventions take longer to reach
rural recipients than in urban areas, thereby limiting the
extent to which messages can be disseminated in rural areas.

In terms of gender, other studies™* also found that

comprehensive knowledge about HIV is higher among
men. In our analysis, the results suggest that there are no
substantial differences in comprehensive knowledge about
HIV between men and women in the period from 2004 to
2010, with 2016 as the only exception. The introduction of
HIV Counselling and Testing (HCT) and counselling for

women during antenatal care might also be a reason for
the reduction in the difference in levels of comprehensive
knowledge about HIV between males and females.

On inequality in comprehensive knowledge about

HIV

The overall result in terms of wealth-related inequality in
comprehensive knowledge about HIV over time brings
up two crucial messages: first, wealth-related inequality in
comprehensive knowledge about HIV worsened; and second,
wealth-related inequality in comprehensive knowledge
about HIV is continuing to worsen, in favour of the rich
i.e comprehensive knowledge about HIV is concentrated
among the wealthier. As can be seen from the Erreygers
concentration index, between 2004 and 2010 there was an
increase in the index followed by a small decline in 2016.

The worsening wealth-related inequality can potentially be
linked to the national wealth disparities® coupled with the
fact that the decline in poverty levels in the country has
been slight*. The increasing gap in wealth may put the richer
in a better position to access vital information through
television, radio and school. The consequence of wealth-
related inequality in comprehensive knowledge about HIV
is that the better off are better informed than the poor.
As a result, it may lead to the problem of the poor being
more likely to catch HIV, ultimately leading to death. Across
gender and location, pro-rich income inequality with respect
to comprehensive knowledge about HIV persists.

Our study has several limitations, given its design. For
instance, it does not provide causal evidence about whether
the issues outlined are the principal drivers of the observed
inequality. Furthermore, our outcome variable of interest
(comprehensive  HIV  knowledge) is self-reported and
therefore potentially biased. This is a common problem
in all data sets that do not use objective measures such
as biomarkers. Lastly, our major constraint was a lack of
comparable studies that have undertaken a similar analysis
using the concentration index approach to health equity
analysis, by focusing on HIV knowledge. Therefore,
comparison with other studies on this aspect was impossible.
On the other hand, this could also be seen as a strength of
this paper, in that it sparks a conversation on the equity
dimension of comprehensive HIV knowledge using these
standard health equity analysis tools and applying them
to Malawi. Future studies can investigate community and
individual level factors that explain wealth-related inequality
in comprehensive knowledge about HIV, which is one step
beyond the analysis presented in this paper.

Conclusions

This study aimed at assessing socioeconomic inequality in
comprehensive knowledge about HIV in Malawi. We have
found pro-rich inequalities in HIV related comprehensive
knowledge between 2004 and 2016. The trend showed that
the inequality worsened over the period. The results of this
study provide some policy implications. First, the findings
invite policy-makers and program planners, especially
those involved in HIV and AIDS behavioural change
interventions, to consider the socioeconomic aspect in their
programming in general and, with respect to promoting
HIV related awareness, to redirect their efforts to the
poorer sections of the population. This implies adopting
modes of communication that are more pro-poor instead
of relying exclusively on television and other electronic

https://dx.doi.org/10.4314/mmj.v31i2.1
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media that are mostly accessible to those that are well-to-
do. Second, the results suggest that in the medium to long
term, economic empowerment interventions may have
important spillover effects in HIV programming through
eliminating socioeconomic barriers related to having access
to information, including information on HIV prevention.
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