Global Council on Inequality, AIDS, and Pandemics
Working Paper

Forthcoming in BMJ-Global Health, Embargoed for September 17" 0:01 BST

Income inequality and pandemics—insights from
HIV/AIDS and COVID-19: a multicountry
observational study

John Ele-Ojo Ataguba PhD,>?3 Charles Birungi PhD,** Santiago Cunial PhD,®* Matthew M Kavanagh, PhD *’

Correspondence to: J E Ataguba, John.Ataguba@umanitoba.ca

African Health Economics and Policy Association, John.Ataguba@umanitoba.ca

1.African Health Economics and Policy Association, Accra, Ghana

2. Health Economics Laboratory, Community Health Sciences Department, Max Rady College of Medicine, Rady Faculty of Health Sciences,
University of Manitoba R3E 0T6, Canada

3. Health Economics Unit, School of Public Health, Faculty of Health Sciences, University of Cape Town, Cape Town 7925, South Africa

4.Joint United Nations Programme on HIV and AIDS (UNAIDS), Nairobi, Kenya

5. The UCL Centre for Global Health Economics, University College London, London, U.K.

6. University of Pennsylvania, Philadelphia, PA, U.S.A.

7. Georgetown University, Georgetown-UNAIDS Collaborating Centre on HIV Policy and Inequality, Washington, DC., U.S.A.


mailto:John.Ataguba@umanitoba.ca
mailto:John.Ataguba@umanitoba.ca

Abstract

Objectives: Assess the relationship between income inequality and human immunodeficiency
virus (HIV) incidence, acquired immune deficiency syndrome (AIDS) mortality and coronavirus

disease 2019 (COVID-19) mortality.

Design: Multicountry observational study.

Setting: 217 countries for HIV/AIDS analysis, 151 countries for COVID-19 analysis.

Participants: Used three samples of national-level data: a sample of all countries with available
data (global sample), a sub-sample of African countries (Africa sample) and a sub-sample

excluding African countries (excluding Africa sample).

Main outcome measures: HIV incidence rate per 1,000 people, AIDS mortality rate per 100,000
people and COVID-19 excess mortality rate per 100,000 people. The Gini index of income

inequality was the primary explanatory variable.

Results: A positive and significant relationship exists between the Gini index of income inequality
and HIV incidence across all three samples (p<0.01), with the effect of income inequality on HIV
incidence being higher in the Africa sample than in the rest of the world. Also, a statistically
positive association exists for all samples between income inequality and the AIDS mortality rate,
as higher income inequality increases AIDS mortality (p<0.01). For COVID-19 excess mortality
rate, a positive and statistically significant relationship exists with the Gini index for the entire
sample and the excluding Africa sample (p<0.05), but the Africa sample alone did not deliver

significant results (p<0.1).

Conclusion: COVID-19 excess deaths, HIV incidence and AIDS mortality are significantly
associated with income inequality globally—more unequal countries have a higher HIV incidence,
AIDS mortality and COVID-19 excess deaths than their more equal counterparts. Income
inequality undercuts effective pandemic response. There is an urgent need for concerted efforts

to tackle income inequality and to build pandemic preparedness and responses that are adapted



and responsive to highly unequal societies, prioritizing income inequality among other social

determinants of health.

Summary box

What is already known on this topic

e Earlier in the AIDS pandemic, a positive relationship between income inequality and HIV prevalence in
sub-Saharan Africa was found. The relationship was less clear outside African countries.

e Some single-country studies suggest a link between income inequality and HIV transmission among
specific groups.

e  Studies primarily from higher-income contexts, where data are available, show a positive relationship
between income inequality and COVID-19 cases or mortality.

What this study adds

e Income inequality is globally associated with less effective pandemic response across at least two recent
pandemics.

e  More unequal countries show higher HIV incidence, AIDS mortality, and COVID-19 excess mortality.

e The study highlights that both COVID-19 excess mortality and AIDS mortality are associated with income
inequality at a global level for the first time, including low- and middle-income countries often
considered to have poor-quality data.

How this study might affect research, practice or policy

e There is an urgent need to craft more effective pandemic preparedness and response strategies for
highly unequal contexts.

e This study highlights the need for global policy responses to tackle income inequality, which is
significantly associated with adverse pandemic outcomes.

® Research at the regional or global level should consider income inequality as an essential variable in
explaining and attenuating adverse pandemic outcomes.




I. Introduction

Pandemics constitute a significant public health problem, posing threats to the health and well-
being of substantial population segments across countries, especially marginalized populations.
Estimates suggest over 300 excess coronavirus disease 2019 (COVID-19) deaths per 100,000
people as of July 2023 (1) for a pandemic that recorded its first mortality in 2020. The UNAIDS
data show that acquired immune deficiency syndrome (AIDS)-related deaths have declined by
52% since 2010. Additionally, in 2022, there were 1.3 million new HIV infections, the fewest since
the 1980s, with the declines especially strong in regions with the highest HIV burdens. (2).
Although marginalized populations and countries in the Global South are disproportionately
affected, the reality that pandemics do not respect national boundaries calls for collective global
action, paying attention to countries with weak infrastructure and vulnerable health systems (3).
They also necessitate significant solidarity, which is still challenging, as found with COVID-19
vaccines with substantial inequalities in vaccination rates, leaving less wealthy countries behind

(4).

Governments and social entities across various sectors need swift and robust responses. Still,
these responses often focus heavily on addressing proximate determinants of health, such as
individual behaviors. Yet, it is vital to underline the significance of the broader social
determinants of health inequalities which influence these behaviors and health outcomes
because, as with many pandemics, including the human immunodeficiency virus (HIV) and
COVID-19 pandemics, mortality rates in very deprived areas exceeded that in affluent areas (5-
8). These social determinants comprise broader policy environment and socioeconomic and
environmental factors that indirectly or directly impact health by moulding individuals’ living,
schooling, working life, and ageing choices and conditions that are actionable with effective
responses (9). Despite being less immediately apparent compared to proximate determinants,
these social determinants exert considerable influence on health outcomes, often shaping the
trajectory of pandemics by affecting disease spread and impact within and across communities

(8, 10). Therefore, their inclusion in pandemic responses is crucial to tackling the root causes of



health inequalities, as any policy to change health behaviors cannot substantially reduce health

inequalities without tackling the underlying causes outside the health sector (11).

Several pathways, often linked to class or power structure (including economic, political, social,
and cultural) within and between societies, exist on how income inequality generally affects
health, health outcomes and health inequalities (12-15). In the context of pandemics, a likely
causal pathway from income inequality to higher rates of pandemic disease within and between
countries is evident. Since the 1990s, a large and robust literature comprising several hundred
studies link income inequality to health outcomes (16-21). A systematic review showed that this
evidence includes data meeting epidemiologic causality criteria (22). Knowing that pandemics
exacerbate income and economic inequalities (8), this paper highlights three relevant causal
pathways from the literature linking income inequality and pandemic infectious diseases. Firstly,
inequality can be linked to deprivation among a significant portion of the population in areas
from nutrition to education, increasing their vulnerability to infection and disease. In Malawi, for
example, higher income inequality was linked to HIV mainly through limited individual choice,
higher-risk sex, and violence (23), increasing vulnerability among key populations. Secondly,
inequality is linked to social factors limiting effective pandemic response, including lower social
cohesion and trust (22). Thirdly, inequality is linked to political factors undermining health, which
makes it harder to coordinate an effective response to HIV and COVID-19 (24), and this weakens

the solidarity needed to tackle pandemics.

Increased inequality is hypothesized to be linked to worse pandemic health outcomes, with
research highlighting the impact of pandemics on widening inequality (8) and the ways inequality
shaped pandemic responses and subjected specific populations to greater risk and lesser
protection in certain countries and regions (25-28). However, studies showing how income
inequality, a critical social determinant of health inequalities, is associated with major recent
pandemics on a global scale are lacking. For the HIV pandemic, most of these studies concentrate
on sub-Saharan Africa (29), while COVID-19 studies leave out lower-income countries (30)
because of claims of data quality for COVID-19 deaths. However, reliable modelled data on

COVID-19 excess mortality are now available, providing an avenue to extend the analysis to



countries that have been previously excluded. Thus, this paper adds to this literature by assessing
the relationship between income inequality and health outcomes (HIV/acquired immune
deficiency syndrome (AIDS) and COVID-19, the two most devastating recent pandemics) globally
and regionally. It seeks to answer the research question of whether income inequality, measured
using the Gini index, is significantly associated with HIV incidence or AIDS mortality and COVID-
19 excess mortality. It also highlights the need for concerted efforts to address income inequality

and its detrimental effects on pandemic outcomes.

Il. Methodology
Study design and data sources

Data used for analysis include AIDS mortality rate per 100,000 people, HIV incidence per 1,000
people, COVID-19 excess deaths per 100,000 people, Gini index of income inequality, current
health expenditure per capita in USS, World Bank income categories and the UNAIDS regions.
The data sources included the World Bank (31), UNAIDS (2), The Economist Intelligence Unit (1),
and the World Inequality Database (32) as shown in Table 1. For HIV/AIDS analysis, time series
data covered 2000-2021, while the COVID-19 analysis covered 2020/21. Overall, there were 217
countries for the HIV/AIDS analysis and 151 countries for the COVID-19 analysis. However, the
actual number of observations for each analysis varies and depends on complete data availability.
Because of concerns regarding underreporting COVID-19 deaths in many countries, especially in
Africa and Asia, this paper uses excess mortality caused by COVID-19 as modelled and reported
through the Economist Intelligence Unit (1) mainly because of the transparency and public
availability of the underlying codes used to generate excess mortality due to COVID-19 in each
country. Notably, The Economist Intelligence Unit used data from sources including Karlinsky and

Kobak (33)’s World Mortality Dataset and the Human Mortality Database (34).

Statistical analysis

Analytically, this paper assesses the relationship between income inequality (where the Gini

index ranged between zero, a case of perfect equality, and one for perfect inequality), and HIV



incidence, AIDS mortality and COVID-19 excess mortality using the linear regression model (35).

The general model can be written as follows:

Hyy = a + 1IN + B X + €4

where H corresponds to the primary health outcomes (i.e., HIV incidence per 1,000 people,
AIDS mortality rate per 100,000 people or COVID-19 excess mortality per 100,000 people) in
country i inyear t. IN;; is the Gini index of income inequality and X is the vector of control

variables.

For the HIV analysis, H;; is replaced with InH;;, 1, the natural logarithm because this was non-
negative, where t + 1 signifies that values of the following year were used because it is
hypothesized that current income inequality is associated with future health outcomes. S, is the
coefficient associated with our primary indicator of income inequality (Gini index) in country i in
year t. 3, is a vector of coefficients of several alternative factors in country i in year t that impact
health outcomes: the country’s income level or category, per capita health expenditure and
UNAIDS region. Although economists would argue against allowing income to determine people’s
access to health services, it is the case that income level, at the country level and between
countries, is a critical determinant of health outcomes and differences in health outcomes
between countries (36). Higher income typically provides better access to resources needed for
a healthier lifestyle, including quality food, housing, education, and healthcare services. It can
also mitigate the impact of stressors that can negatively impact health. By controlling for income
levels using the World Bank income categories of countries, we can separate the effect of income
(wealth) from that of inequality since they are interrelated but distinct factors influencing health
outcomes. Health expenditure per capita directly measures the resources allocated for health in
a country at an individual level. It captures aspects related to the availability and quality of health
services, which are crucial factors in health outcomes. Health expenditure per capita may be
associated with inequality and health outcomes (37), so including it as a covariate prevents

omitted variable bias and provides a more accurate estimate of the effect of inequality on health.



The HIV/AIDS models included regional and year fixed effects to control the average differences
across regions and years in unobservable predictors (38). The COVID-19 model contains only
regional fixed effects as the complete data included information on COVID-19 deaths between
2020 and 2021 because the latest available data on per capita health expenditure was in 2021
(31), and many countries did not record significant COVID-19 mortality until mid-2020. Africa is
most severely affected by HIV and AIDS (2, 39), and the reportedly low COVID-19 mortality in
Africa was described as a paradox (40). So, even though modelled COVID-19 excess mortality
data were used (1) in the case of COVID-19 estimations, to avoid skewed regression estimates,
three separate regression models were estimated for each dependent variable—a global sample,

an Africa-only sample and a sample excluding Africa.

All analyses were done in Stata version 17 (41), and the paper follows the STROBE cross-sectional

reporting guidelines (42).

Patient and public involvement

This study analyses secondary datasets and does not directly involve patients or the public.
Although patients were not involved, the findings from the paper have been presented to a

broader audience from many countries.

Ill. Results
Basic and descriptive statistics

Over the period covered in the analysis, the descriptive statistics in Table 1 show that the average
annual per capita current health expenditure was slightly less than $1,000. Income inequality
measured by the Gini index ranged between 0.37 (in Hungary, the least unequal case) to 0.78 (in
Botswana and Namibia, the most unequal case), with an average Gini index estimated at 0.57.
The average AIDS mortality rate was 44.46 deaths per 1000,000 people, while the average HIV
incidence rate was about 0.80 per 1,000 people. The average COVID-19 excess mortality was

estimated at 73.36 per 100,000 people. The negative value for minimum COVID-19 excess



mortality (-151.11 in Seychelles) occurs because the death rate during COVID-19 was lower than

expected without the pandemic.

Table 1: Descriptive statistics

Variable Mean SD Min Max N Source

AIDS mortality rate per

100,000 people* 44.456 119.167 0.009 1,118.747 | 3,784 | UNAIDS (2)

HIV incidence per 1,000 | 795 | 506 0.001 21.684 3,784 | UNAIDS (2)

people*

COVID-19 excess deaths The Economist

ber 100,000 people** 73.359 | 97.365 -151.108 | 655.319 171 | Solstad (1)

Gini Index* 0573 | 0.087 0.370 0.781 3,434 | World Inequality
Database (32)

Health expenditure per | o7 1o | 1 649.671 | 4.000 11,702.000 | 3,542 | World Bank (31)

capita (USD)*

Note: * period covered is 2000-2021; ** period covered in 2020/21. COVID-19 excess deaths refer to an estimate
of the deaths that occurred during the COVID-19 pandemic over and above what would be expected in the
absence of the pandemic; SD = standard deviation; Min = minimum value; Max = maximum value; N =
number of observations

Income inequality and HIV/AIDS outcomes

The regression results in Table 2 are for two broad models. The first segment is for the HIV
incidence model, while the second is for the AIDS mortality model. The three separate analyses
for each model included the global sample, excluding the African countries and only African
countries. The results show a positive and significant relationship between income inequality and
the natural logarithm of HIV incidence per 1,000 people in the following year across all three
samples (p<0.01). As predicted, higher levels of income inequality, measured using the Gini
index, are significantly associated with an increased incidence rate of HIV per 1,000 people in the
following year (p<0.01). Loosely speaking, overall and in Africa, higher levels of income inequality
in a year are associated with higher HIV incidence in the next year, all things being equal.
Specifically, the effect of income inequality on HIV incidence was higher in the African sub-sample

than in the rest of the world, probably due to higher HIV rates in the sub-Saharan Africa region.



Table 2: Income inequality and HIV/AIDS outcomes

HIV incidence model AIDS mortality model
Global Excluding | Only Global | Excluding .
Sample Africa Africa Sample | Africa Only Africa
6.31%** 4.70*** 8.48%** 1'62** 8.33%** 6.13%**
Gini index . . . . .
(0.384) (0.464) (0.715) (0.462) (0.604) (0.759)
Covariates Yes Yes Yes Yes Yes Yes
U.NAIDS Regions and Year Yes Yes Yes Yes Yes Yes
Fixed Effects
Observations (N) 3,183 2,211 972 3,283 2,211 972
HIV Incidence (t+1) and -
AIDS Mortality  (t+1) | -0.14*** | -0.29%** =210 %** 6.58%* | -17.39%*** | -11.45%***
response to 25% reduction | [0.007] [0.005] [0.048] * [0.174] [3.191]
in Gini index [0.341]

Note: Dependent variables were the natural 10logarithm of HIV incidence rate per 1,000 people at time t+1 and the
natural 10logarithm of AIDS mortality rate per 100,000 at time t+1.
Analytic standard errors in parenthesis (); bootstrapped standard errors using 500 replications in square
brackets []; *** p<0.01.
Covariates include current health expenditure per capita and World Bank income categories (low, lower-
middle, upper-middle and upper-income countries); UNAIDS regions included East and Southern Africa, West
and Central Africa, Asia and Pacific, Eastern Europe and Central Asia, Latin America and the Caribbean, North
Africa and the Middle East, West and Central Europe and North America.

Applying Duan’s smearing estimator (43) to the results in Table 2, a 25-percentage point
reduction in the Gini index corresponds to the HIV incidence rate for the next year, significantly
dropping by 0.14 per 1,000 people for the global sample (p<0.01). For the Africa sub-sample, this
will significantly reduce the HV incidence rate by 2.11 per 1,000 people in the next year (p<0.01).
Similarly, for AIDS mortality, a 25% reduction in the Gini index is associated with a significant
decline in AIDS mortality rate by 6.58 (p<0.01), 11.45 (p<0.01), and 17.39 (p<0.01) per 100,000
people in the next year for the global sample, the Africa sample and the sample excluding Africa,

respectively.
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Figure 1: Income inequality and HIV incidence, 2020-2021
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Figure 1 shows the positive relationship between income inequality and the natural logarithm of

HIV incidence per 1,000 people, with a steeper slope for the African sub-sample.
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Similar patterns emerge when examining the relationship between income inequality and the
AIDS mortality rate per 100,000 people. A positive association between income inequality, as
measured by the Gini index, and the natural logarithm of AIDS deaths per 100,000 people (Figure
2) exists as higher levels of income inequality in a year are linked to an increase in next year’s
AIDS mortality rate (p<0.01). Unlike the results for HIV incidence, the effect size was not highest
in the African sub-sample even though it is statistically significant at the 1% significance level.
Reducing income inequality (i.e., the Gini index by 25%) is significantly associated with a
reduction in the AIDS mortality rate by 6.58 (p<0.01) and 11.45 (p<0.01) deaths per 100,000

people in the following year for the entire sample and the African sub-sample, respectively.

Figure 2: Income inequality and AIDS mortality, 2000-2021
Whole Sample Excluding Africa Africa

| —— Fitted values

Log of AIDS mortality rate per 100,000 people (t+1)
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Income inequality and COVID-19

The relationship between income inequality (using the Gini index) and COVID-19 excess mortality
rate per 100,000 people, as shown in

12



Figure 3, was not initially positive for the entire sample. However, a positive relationship emerged

using the regression model presented in Table 3.

Figure 3: Income inequality and COVID-19 excess mortality, 2020/21
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After controlling health expenditure per capita, regions and income groups, a positive and
statistically significant relationship between the Gini index and COVID-19 excess mortality rate
per 100,000 people was found for the entire sample and the sub-sample excluding Africa
(p<0.05), as shown in Table 3. This result means that more unequal countries tend to report
more COVID-19 excess mortality than their more equal counterparts, all other things being equal.
The results for the Africa sub-sample were not statistically significant (p>0.1), even though a
positive relationship was found. This may be partly due to a smaller sample of countries (48) and
the near homogeneity in the distribution of COVID-19 excess mortality for the African sub-sample

in
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Figure 3. A sensitivity analysis was conducted for Africa’s sub-sample by excluding Seychelles’
data point with -151.1 COVID-19 excess mortality, and the results remain remarkably similar, still

not statistically significant.

Table 3: Income inequality and COVID-19 excess mortality

Global sample Excluding Africa Only Africa
Gini index 246.30** 331.10%** 80.71
(110.30) (154.00) (63.14)
Covariates Yes Yes Yes
UNAIDS regions Fixed Ves Ves Ves
Effects
Observations (N) 171 123 48
rci\;'o'i':eg Srcess morta 35 27 11155 -47.43
reduction in Gini index [23.11] [12.02] [33.55]

Note: Dependent variable is COVID-19 excess mortality rate per 100,000 people
Analytic standard errors in parenthesis (); bootstrapped standard errors using 500 replications in square
brackets []; ** p<0.05;
Covariates include current health expenditure per capita and World Bank income categories (low, lower-
middle, upper-middle and upper-income countries); UNAIDS regions included East and Southern Africa, West
and Central Africa, Asia and Pacific, Eastern Europe and Central Asia, Latin America and the Caribbean, North
Africa and the Middle East, West and Central Europe and North America.

IV. Discussion

This paper highlights the significant relationship between income inequality measured using the
Gini index and key pandemic variables, including HIV incidence, AIDS mortality and COVID-19
excess mortality. It emerged that unequal societies are burdened more by HIV/AIDS and COVID-
19 excess deaths than their more equal counterparts, with the results remaining similar for Africa
and the rest of the world. These findings show that income inequality is significantly and
adversely associated with pandemic outcomes. The robust association between higher levels of
inequality and critical indicators such as HIV incidence per 1,000 people, AIDS mortality per

100,000 people, and COVID-19 excess mortality suggests income inequality is a factor that may
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limit effective pandemic response because income inequality creates conditions that perpetuate
and exacerbate pandemics, leaving marginalized populations more vulnerable to the devastating

consequences of pandemics.

Strengths and weaknesses of this study

A major strength of the analyses in this paper is its multicountry nature, with data from all the
UNAIDS regions with available data. Also, the paper uses a standardized measure of income
inequality, the Gini index, to assess the relationship between income inequality and pandemic
health outcomes. The paper was not limited to one pandemic outcome but considered three
outcomes. As a limitation, this paper focused solely on income inequality and its relationship with
pandemic outcomes. It did not delve into other essential dimensions of inequality, such as
disparities based on gender, race, sexuality, and other key population characteristics, which often
intersect with income inequality, exacerbating the challenges of marginalized communities and
increasing the burden of health disparities (44, 45). Another limitation of the paper is that it did
not assess causality, as the results imply association. But the significance of the relationships in
many cases signifies the strength of the association between income inequality and pandemic
health outcomes. In turn, the results represent an initial step for future investigations that delve

into the robustness of the relationship between inequality and pandemic outcomes.

Although this study was about global phenomena like pandemics, requiring comparable
information and data from diverse countries and societies, data availability and quality posed a
significant challenge. It is important to note that this analysis cannot discount how disparities in
data collection methods, reporting accuracy, and scope across different regions and periods
could impact the reliability and comparability of results. For example, the COVID-19 analysis
relied on excess mortality data based on epidemiological modelling because of the paucity of
COVID-19 mortality data in Africa and Asia, where reported COVID-19 mortality was scanty and
not comprehensive. While the HIV/AIDS analyses were based on time series data, the COVID-19
analysis uses almost cross-sectional data, limiting the analysis power. It is undisputed that
numerous factors (at the micro-, meso- and macro-level) other than those controlled in this

paper’s analyses influence pandemic outcomes. For example, health system capacities, country-
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level policy responses and heterogeneities, governance quality, cultural behaviors, and pre-
existing health conditions play substantial roles in determining pandemic responses and
outcomes. These variables may interact with income inequality in complex ways, adding
complexity to the analysis. These notwithstanding, this paper serves as a starting point to take
this research forward to understand how complex factors interact and the pathways through

which income inequalities affect pandemic outcomes.

Comparison with other studies

This study breaks new ground on several fronts—presenting truly global associations between
income inequality and multiple pandemic outcomes, using updated AIDS mortality and COVID-
19 excess mortality data to enable wide coverage of low- and middle-income countries, and doing

so with data accounting for major shifts in recent decades in the AIDS response.

Most studies on HIV from earlier in the pandemic's history did not focus on inequality per se, but
rather on poverty and wealth. This focus was particularly driven by surprising evidence from
some population surveys suggesting that HIV infection was not consistently higher among the
poor; in fact, it was often more prevalent among wealthier individuals (46-48) and is higher in
Africa’s wealthiest countries (49). Some smaller studies using data from sub-Saharan Africa (29,
50-52) show a significant relationship between income inequality and HIV prevalence, and
occasionally transmission. Income inequality, for example, has been linked to the spread of HIV
among women in Malawi at the neighborhood and district levels (23) and persons who inject
drugs in Vietnam at the community level (53). In a smaller area setting, New York City in the US,
the relationship between income inequality and adverse HIV health outcomes has been reported
(44). In contrast, a study in Asia (one of the only analyses outside Africa) found no association
between income and HIV prevalence (47). Most use HIV prevalence, a less meaningful measure
we would argue than HIV incidence. Meanwhile, there is a paucity of literature on the income
inequality and AIDS mortality nexus. There is evidence of higher risk of mortality among persons
of low socio-economic status (SES) in South Africa and the US (54, 55), but to the best of our

knowledge, there is no literature that discusses the relationship between income inequality and
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AIDS mortality, particularly at the global level. In addition, studies have not considered the most
recent decade of data, during a time a significant change in the AIDS pandemic. Our paper uses
the most recent data to bridge these gaps. This paper demonstrates a statistically significant
relationship between inequality and both new HIV infections and AIDS deaths through to the

present time and does so beyond a country or region to present evidence at a global level.

While the COVID-19 pandemic could exacerbate income and economic inequality (56), a
significant positive relationship between income inequality and COVID-19 cases or mortality has
also been reported (30, 45, 57, 58). Most studies have focused on a smaller subset of countries
including Organization for Economic Cooperation and Development (OECD) member countries
where data is robust. These findings largely align those reported in this paper for COVID-19 excess
mortality. Notably, there is a dearth of studies using COVID-19 excess mortality, considered to
reflect better the impact of COVID-19 deaths over and above the expected death rates within
countries (59). In particular, many low and middle-income countries have been excluded from
previous studies assessing the association between COVID-19 health outcomes and income
inequality mainly because of data paucity. Although the relationship between income inequality
and COVID-19 excess mortality was not significant for Africa, the overall similarity of this paper’s
findings regarding the role of income inequality in aggravating the effects of the COVID-19

pandemic is critical to note.

Implications of findings

The correlation between income inequality and other social variables demonstrates the ways
that inequality undermines pandemic response. More unequal countries are likely to have higher
HIV and COVID-19 rates both because of unequal access to essential health services and other
relevent services outside the health sector, including education and shelter (23). Beyond
reporting the association between income inequality and pandemic outcomes, which is crucial,
it is imperative to more deeply understand the mechanisms through which income inequality
influences health outcomes amidst a pandemic. For the AIDS pandemic, the means of influence
likely operate on multiple levels. At a social and political level, widening income inequality may

foster greater othering in pandemic response both within and between countries, which
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undermines universal responses and the deprioritization of services, disproportionately serving
a disfavored portion of the population, as has been shown in some contexts (60). As those with
good healthcare access, living in well-off communities, get pre-exposure prophylaxis (PrEP)
through private means, for instance, HIV rates for such communities may fall rapidly. At the same
time, the political priority for reaching the rest diminishes. At an individual level, income levels
and inequality may reduce choices for preventing HIV transmission — for example, by pushing
more people into higher HIV risk or transactional sex. In other words, the relationship between
income inequality and pandemics means that despite the widespread availability of HIV testing,
prevention, and treatment options, societies with greater inequality have struggled to utilize

these resources to reduce rates of HIV infection and AIDS-related deaths effectively.

Meanwhile, the overall health of people, which has been concretely tied to various social
determinants (23), likely makes people in unequal societies more vulnerable to HIV mortality and
less able to access good HIV care and cutting-edge medicines (61). Similar mechanisms likely
apply to the COVID-19 pandemic. The COVID-19 pandemic presented a unique challenge as it led
to many drastic measures undertaken by governments. Wealthier countries with more resources
could provide relief and better policy responses than their less affluent counterparts (3). The
relationship between COVID-19 excess mortality and income inequality likely means that more
unequal countries were challenged to ensure access to preventive measures, testing and
treatment, including vaccination (62), leading to elevated COVID-19 excess mortality rates in
these countries relative to less unequal countries. In the sub-sample of African countries, the
insignificant relationship between income inequality and COVID-19 excess deaths may not be
surprising due to the smaller number of observations and relatively low variability in the Gini
index of income inequality compared to the sub-sample that excludes African countries. This
further supports inequality’s role in exacerbating COVID-19 excess mortality, especially in a
sample of unequal countries. Indeed, the data seem to suggest that economic inequality isa more

significant driving force than net wealth.

Based on the findings of this study, to effectively respond to future health crises, it is crucial to

prioritize policies and interventions that aim to reduce income inequality. But pandemics will not
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wait for changes in economic distribution. As such, it is crucial to consider how pandemic
responses in highly unequal societies could act to counter, rather than reinforce, those
inequalities. Although the results from this study show that income inequality is bad for effective
pandemic responses using HIV/AIDS and COVID-19 pandemics, as noted in the limitations of this
paper, focusing on income inequalities is just one aspect of broader social inequality. Future
research should incorporate additional dimensions of inequality to fully understand the complex
dynamics of pandemics and their societal impacts. This comprehensive approach will help
develop more effective and equitable pandemic responses, promote social justice, and improve
health outcomes across diverse segments of society. By taking a holistic approach, we can build
a more resilient and equitable society better equipped to mitigate the devastating effects of

future pandemics.

V. Conclusion

Income inequality significantly correlates with HIV incidence, AIDS mortality rate and COVID-19
excess mortality rate using a cross-country analysis involving the UNAIDS regions. The findings
reported in this paper underscore the urgent need for concerted efforts to tackle income
inequality and its detrimental effects on pandemic outcomes and to craft pandemic responses
that work more effectively in highly unequal contexts—countering rather than reinforcing
inequality. We argue that this sits at the heart of the global call to leave no population behind in

attaining development goals.
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