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Background: Over the past three decades, male infertility has become a significant burden on global public health. As an
international organization with nearly half of the world’s population, BRICS plays a crucial role in global health. This study
investigates the trend of male infertility burden in BRICS countries from 1990 to 2021, providing valuable information for prevention
and treatment strategies.

Methods: Data on male infertility in BRICS countries were obtained from the Global Burden of Disease database. Joinpoint
regression, decomposition analysis, and prediction models were applied to analyze the data and assess the disease burden trends.
Results: The global prevalence of male infertility has worsened significantly between 1990 and 2021, with projections indicating this
trend will continue for the next 15 years. While this global trend is based on data from a range of countries, the results of this study
specifically focus on the BRICS countries. In these countries, while China and the Russian Federation have had high prevalence rates,
improvements were observed over the past 30 years. India and Brazil, though unable to control male infertility in this period, have
managed to halt its worsening in recent years. South Africa experienced substantial fluctuations from 2001 to 2015, with further
significant changes projected in the next 15 years.

Conclusion: This study provides valuable insights into the evolving burden of male infertility in BRICS countries. It underscores the
importance of targeted prevention and treatment strategies for these countries based on national and global trends.
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Introduction

Infertility is defined by the World Health Organization as the inability of a couple to conceive naturally after one year of
regular, unprotected intercourse.' Male factors alone account for 20% of infertility cases, while a combination of male
and female factors contributes to 30%.>

On a global scale, male infertility presents a significant public health burden, affecting nearly 56 million people
worldwide.* Beyond health, male infertility has far-reaching economic and social consequences. It contributes to
a decline in fertility, which exacerbates population aging and threatens the socio-economic stability and vitality of
societies.” The economic implications are particularly evident in the rising healthcare costs and the strain on social
security systems. Additionally, male infertility is linked to mental health issues such as depression and anxiety, further
impacting individuals® well-being.®’

A number of sociocultural factors, such as societal pressure and stigma around infertility, particularly in developing
countries, further exacerbate the effects of male infertility. In many societies, men with infertility may face discrimination
and social exclusion, affecting their mental health and relationships.®® Lifestyle factors, including smoking, alcohol
consumption, and obesity, are also known to contribute significantly to male infertility.'®'> Environmental pollutants,
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such as endocrine-disrupting chemicals, and genetic factors (such as congenital anatomical abnormalities) can affect
testicular function, sperm production, and overall fertility.">'* Recent studies have highlighted the rising incidence of
hormonal imbalances and sperm disorders, which are increasingly recognized as critical factors contributing to infertility
in men.'>'

Moreover, international organizations and governments have implemented various strategies to address male inferti-
lity. Programs focused on public education, lifestyle changes, and improved access to fertility treatments have been
introduced in several countries to reduce infertility rates and mitigate its social consequences.'” However, further efforts
are needed to tackle the underlying causes of male infertility and to improve healthcare policies that support affected
families.

In addition to these efforts, advances in assisted reproductive technologies (ART) and genetic research have provided
promising new treatments for male infertility, such as sperm retrieval techniques and genetic screening, offering hope to
affected individuals and couples.'®'’

Given the global significance of male infertility, it is important to focus on specific regions to better understand its
burden and develop targeted interventions. The BRICS countries, which include Brazil, the Russian Federation, India,
China, and South Africa, are of particular importance due to their large populations and unique socio-economic
contexts.”’ These countries face significant challenges in public health, economic development, and social welfare,
making them crucial to understanding the broader impact of male infertility.*!

In light of these challenges, studying the burden of male infertility in the BRICS countries provides valuable insights
into the global public health landscape. Therefore, building upon our previous research on the burden of male infertility
in China,* our research team used data from the recently updated Global Burden of Disease (GBD) database to conduct
an epidemiological assessment of the disease burden in the BRICS countries and project trends for the coming decades.

Methods

Data Resources and Definitions
Data on the burden of male infertility in the BRICS countries included in this study were obtained from the public
database GBD 2021, a database initiated and compiled by organisations such as the World Bank and the World Health
Organization to assess the burden of various diseases and injuries on a global scale. GBD 2021, the latest release in 2024,
contains data on 371 diseases and injuries and their 88 major risk factors from 204 countries and territories. The data are
available online at http://ghdx.healthdata.org/gbd-results-tool.

In the 11th edition of the International Classification of Diseases (ICD-11), male infertility, coded GB04, is defined as
any disorder of the male reproductive system characterised by ejaculatory dysfunction or abnormal loss of measurable

sperm in semen. This category is further divided into three subcategories: azoospermia (GB04.0), other specifically
related to male infertility (GB04.Y) and not specifically related to male infertility (GB04.Z). In addition, the code for
drug-induced male infertility due to hypotesticular dysfunction was 5A81.1; the codes for male infertility due to cystic
fibrosis include CA25.0, CA25.1 and CA25.Z.

Descriptive Analysis

In order to better describe the burden of male infertility in the BRICS countries between 1990 and 2021, this study
examined and obtained two statistical parameters: the prevalence number and the age-standardised prevalence rate
(ASPR). The age-standardized prevalence rate was calculated using the direct standardization method, which involves
applying the age-specific prevalence rates from each country to a standard population to account for differences in age
distribution.

For the standard population, we used the World Health Organization’s World Standard Population. This approach
ensures that comparisons between countries are not biased by differences in the age structures of their populations. The
age groups used for standardization were: 15-19, 20-24, 25-29, 30-34, 35-39, 40-44, 4549 years.

The ASPR was calculated by multiplying the age-specific prevalence rate (P;) in each age group by the weight (W;) of
that age group in the standard population, summing these products across all age groups, and then normalizing the
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calculation by dividing by the total weight (W) of all age groups in the standard population. The formula for
calculating the age-standardized prevalence rate (ASPR) is as follows:

W total

Pi x Wi
ASPR = Z( ! l)
This method provides a more accurate comparison of male infertility burden across countries with different popula-
tion age distributions.

Joinpoint Regression Models

In this study, temporal trends in the disease burden of male infertility in the BRICS countries were analysed using the
Joinpoint regression model, which analyses trend turning points and identifies inflection points in time series data,
thereby decomposing the overall trend into sub-segmental trends.”® >> As a statistical method for analysing local disease
trends, the Joinpoint regression model is more suitable for public health and epidemiological studies than other methods
for analysing overall disease trends. The results of the Joinpoint regression model are expressed as annual percentage
change (APC) and average annual percentage change (AAPC). An APC or AAPC greater than 0 indicates that the burden
of disease has tended to increase over the period; conversely, that the burden of disease has tended to decrease. p-values
less than 0.05 were considered statistically significant.

We used the Joinpoint software to perform the analysis, which automatically detects the change points and fits the
data to piecewise linear trends. The software’s default settings were applied, and we selected the simplest model that
best fit the data, as indicated by the outputs. While the software internally handles assumptions such as the
distribution of the data and the linearity of trends, we did not explicitly test or verify these assumptions before
applying the model.

To ensure transparency, we have included the charts generated by the Joinpoint software, which display the data with
the identified change points and the corresponding fitted regression lines.

Decomposition Analysis

Decomposition analysis is a method used to understand patterns and changes in data. Unlike traditional statistical
methods such as linear regression, decomposition analysis can assess in detail the contribution of each factor to the
overall change in the burden of disease, helping us better understand the impact of different factors on the overall
change.?® In this study, we used the Das Gupta method,?’ a classic decomposition technique, to analyze the change in the
burden of male infertility in the BRICS countries between 1990 and 2021, along three dimensions: population age
structure, population growth, and epidemiological trends.

Population age structure refers to the shift in the population’s age distribution, which can influence the burden of male
infertility as the proportion of older individuals increases. Additionally, population growth captures the increase in
overall population size, contributing to the burden of male infertility as the number of individuals at risk rises.
Furthermore, epidemiological trends reflect changes in male infertility rates due to factors such as healthcare improve-
ments, environmental influences, and other social determinants.

The Das Gupta method was chosen because it effectively analyzes how these factors—population growth, age
structure, and epidemiological trends—contribute to changes in the overall disease burden. By analyzing these trends,
we gain a clearer understanding of the underlying drivers of the changes in the burden of male infertility.

Prediction Models

The Autoregressive Integrated Moving Average (ARIMA) model is a commonly used time series analysis method that
combines three components - autoregression (AR), integration (I) and moving average (MA) - to effectively capture
trends and seasonal changes in time series data.”® >° The parameters of an ARIMA model are usually denoted as ARIMA
(p, d, q),*" where
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1. p (autoregressive coefficient) indicates that the values from the previous P time points are used to predict the
current value. The autoregressive part means that the current value depends on a linear combination of the
previous P values.

2. d (integration coefficient) indicates how many integration operations are needed to make the data a smooth series.
Integration means calculating the difference between neighbouring observations to remove the trend or seasonal
component from the time series.

3. q (moving average order) indicates that the first q error terms are used to predict the current value. The moving
average component implies that the current value depends on a linear combination of the first q error terms.

Therefore, this study proposes to use the ARIMA model to predict and analyse the burden of male infertility in the
BRICS countries over the next 15 years.

Results

Description of the Disease Burden

As shown in Figure 1A and Supplementary Table 1, the global burden of male infertility increases significantly between
1990 and 2021, with the prevalence of the disease reaching 55.00 million (95% UI: 32.61 to 88.73) in 2021, an increase
of 74.66% compared with 31.49 million (95% UI: 18.73 to 50.17) in 1990. The burden of male infertility in South Africa
shows a decreasing-increasing-decreasing-increasing pattern over time, with the highest prevalence of 0.34 million (95%
UI: 0.19 to 0.58) in 2010 and the lowest of 0.17 million (95% UI: 0.09 to 0.30) in 1994. Brazil also shows a significant
increase between 1990 and 2021, from 0.60 million (95% UI: 0.33 to 1.03) in 1990 to 1.34 million (95% UI: 0.75 to
2.22) in 2021. The burden of male infertility in China increased steadily between 1990 and 2007 and then declined over
time between 2008 and 2021, peaking at 13.42 million in 2007 (95% UI: 7.37 to 22.61). The burden of disease in India
increases over time and will surpass that of China in 2020, peaking at 12.35 million (95% UI: 7.08 to 20.28) in 2021,
from a low of 4.11 million (95% UI: 2.32 to 6.80) in 1990. Russia is the only BRICS country where the burden of disease
is decreasing and declining over time, with a level of 1.50 million (95% UI: 0.82 to 2.53) in 2021, an 18% decrease from
the 1990 level of 1.77 million (95% UI: 0.96 to 3.01).

According to Figure 1B and Supplementary Table 2, the global ASPR for male infertility did not change significantly
between 1990 and 2010 and gradually increased after 2010 to reach 1354.76/100,000 in 2021 (95% UI: 802.12 to
2174.77). The burden of disease in South Africa shows a decreasing trend over the periods 1990-1995 and 20102015,
and an increasing trend over the period 2001-2010. The highest value was 1242.56/100,000 (95% UI: 675.09 to 2159.69)
in 2010 and the lowest value was 722.59/100,000 (95% UI: 377.22 to 1360.38) in 2021. The ASPR for Brazil first
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Figure | Trends in the burden of male infertility globally and in BRICS countries between 1990 and 2021. (A) Prevalence number; (B) ASPR.
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decreased over time, reaching a low of 4.09/100,000 in 2000 (95% UI: 1.48 to 9.98), then the burden increased and
finally reached an equilibrium level, with a maximum value of 1,129.52/100,000 (95% UI: 640.25 to 1,898.58) in 2015.
The ASPR for male infertility in China increased significantly only between 1990 and 1994 and has remained relatively
stable since then, with a maximum of 1624.91/100,000 (95% UI: 908.34 to 2723.29) in 1997 and a minimum of 1517.39/
100,000 (95% UI: 834.93 to 2599.79) in 1990. In India, the burden of disease increased rapidly between 2010 and 2015,
peaking at 1519.57/100,000 (95% UI: 878.85 to 2497.76) in 2016. Although Russia’s ASPR has not changed signifi-
cantly over time, it remains the highest among the BRICS countries and well above the global level. Its lowest value was
2142.99/100,000 (95% UI: 1172.22 to 3604.65) in 2010 and its highest value was 2171.13/100,000 (95% UI: 1195.99 to
3632.18) in 1990.

Analysis of the Joinpoint Regression Models
The results of the Joinpoint regression analyses are shown in Figure 2 and Table 1, and the AAPCs are statistically
significant (p < 0.05) both globally and for the BRICS countries.

The global analysis of male infertility showed an overall increasing trend in ASPR with an AAPC of 0.52 (95% CI:
0.44 to 0.60). In terms of sub-trends, there was a decreasing trend in the periods 1990-1996, 1996-2000 and 2005-2010,
and an increasing trend in the periods 2000-2005, 2010-2014 and 2014-2021. Brazil shows an overall increasing trend
with an AAPC of 1.03 (95% CI: 0.83 to 1.22). Its sub-trends show a decreasing trend in 1990-2000, 2007-2010 and
2015-2021, and an increasing trend in 2000-2004, 2004-2007 and 2010-2015. The ASPR for male infertility in China
showed an overall increasing trend, with an AAPC of 0.14 (95% CI: 0.01 to 0.27). The 1990-1993, 1993-1996 and
2005-2009 periods showed an increasing trend, whereas the 1996-2001, 2001-2005 and 2009-2021 periods showed
a decreasing trend. In addition, the burden of disease in India increased rapidly between 2011 and 2014, which had
a significant impact on the overall trend. The AAPC for India was 1.51 (95% CI: 1.21 to 1.75).

The regression analysis for South Africa shows an overall downward trend in its ASPR, with an AAPC of —1.50
(95% CI: —1.60 to —1.39). The periods 1990-1994, 1994-2000 and 2011-2015 show a downward trend, while the
periods 2000-2005, 2005-2011 and 20152021 show an upward trend. Another country with a reduced burden of
disease, Russia, had an AAPC of —0.03 (95% CI: —0.04 to —0.02), although it increased in some periods (eg 2000-2005
and 2010-2015).

Decomposition Analysis
As shown in Figure 3 and Table 2, the prevalence of male infertility increased significantly worldwide over the last two
decades (1990-2021), with ageing, population growth and epidemiological changes accounting for 34.71%, 45.74% and
19.55% of the increase respectively. Among the BRICS countries, India had the largest increase in prevalence over the
two decades, with the smallest contribution from ageing (8.54%) and the largest from population growth (47.12%).
The second largest increase in the number of people with the disease was in China, where, in contrast to India, ageing
accounted for most of the increase (71.02%), while population growth accounted for only 22.92%. In Brazil, ageing
accounted for 13.98%, population growth for 47.61% and epidemiological changes for 38.40% of the increase in cases.
The results of the data analysed for South Africa and Russia are interesting. Although South Africa had the smallest
increase in prevalence, ageing, population growth and epidemiological changes accounted for 123.98%, 136.22% and
—160.20% of the increase in prevalence, respectively. In addition, Russia is the only BRICS country with a negative
increase in prevalence, with ageing, population growth and epidemiological changes accounting for 79.37%, 18.17% and
2.46% of the negative increase, respectively.

Predictive Analyses of the ARIMA Models

According to the ARIMA prediction models (Figure 4), the global and BRICS ASPR for male infertility will show
different trends over the next 15 years. First, the global male infertility ASPR shows a steady trend of gradual increase
over the next 15 years. Both Brazil and India have relatively stable trends in ASPR, with no significant increases or
decreases. In terms of future disease burden, South Africa, China and Russia are more similar in that they all show an
initial elevated trend, with the difference that South Africa has an estimated 10 years of elevation before a slow decline,
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Figure 2 Joinpoint regression analysis: Trends in ASPR for male infertility in global and BRICS from 1990 to 2021. (A) Global; (B) South Africa; (C) Brazil; (D) China; (E)
India; (F) Russian Federation. * Indicates that Annual Percent Change is significantly different from zero at the alpha = 0.05 level.

while China has an elevated trend for the first three years and then an orderly decline. In the case of Russia, the ASPR
shows an upward trend, then a downward trend, then an upward trend.
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Table | Joinpoint Regression Analysis: APC and AAPC of ASPR for Male Infertility in Global

and BRICS From 1990 to 2021

Year APC/AAPC (%) 95% ClI Test Statistic (t) | P-value
Global 1990-1996 —0.23 —0.35 to —0.11 —4.07 0.001
19962000 —0.53 —0.88 to —0.18 -3.23 0.005
2000-2005 0.70 —0.48 to —0.93 6.66 < 0.001
2005-2010 —0.33 —0.56 to —0.10 -3.12 0.007
20102014 2.20 1.84 to 2.56 13.14 < 0.001
2014-2021 1.30 1.21 to 1.40 28.82 < 0.001
19902021 0.52 0.44 to 0.60 12.57 < 0.001
South Africa | 1990-1994 —7.12 —7.40 to —6.83 —52.09 < 0.001
1994-2000 —0.61 —0.83 to —0.38 —-5.70 < 0.001
2000-2005 7.24 6.90 to 7.57 47.78 < 0.001
20052011 0.58 0.36 to 0.80 5.62 < 0.001
20112015 —12.47 —12.92 to —12.01 —54.62 < 0.001
2015-2021 0.21 0.02 to 0.40 238 0.031
19902021 —-1.50 —1.60 to —1.39 —27.63 < 0.001
Brazil 19902000 —-1.86 —1.95 to —1.76 —40.64 < 0.001
2000-2004 12.71 11.97 to 13.44 38.99 < 0.001
2004-2007 1.49 0.18 to 2.82 243 0.028
20072010 —0.52 —1.77 t0 0.75 —0.87 0.397
20102015 0.41 0.0l to 0.81 2.19 0.045
2015-2021 —0.40 —0.61 to —0.19 —4.02 0.001
19902021 1.03 0.83 to 1.22 10.26 < 0.001
China 1990-1993 1.87 1.38 to 2.36 8.26 < 0.001
1993-1996 0.45 —0.48 to 1.40 1.03 0.319
19962001 —0.09 —0.38 to 0.21 —0.64 0.533
2001-2005 -0.25 —0.71 to 0.21 —-1.15 0.269
2005-2009 0.08 —0.38 to 0.54 0.37 0.716
2009-2021 —0.12 —0.17 to —0.06 —4.59 < 0.001
19902021 0.14 0.0l to 0.27 2.12 0.034
India 1990-1994 —-1.87 —2.32to —1.42 —-8.81 < 0.001
19942008 0.18 0.10 to 0.25 5.02 < 0.001
2008-201 1 3.65 2.14 to 5.19 5.21 < 0.001
20112014 14.00 12.40 to 15.63 19.67 < 0.001
20142017 0.72 —0.72 to 2.18 1.06 0.304
2017-2021 —0.15 —0.61 to 0.30 —0.71 0.486
19902021 1.51 1.27 to 1.75 12.41 < 0.001
Russian 1990-1995 —-0.07 —0.10 to —0.05 —6.13 < 0.001
19952000 —0.21 —0.24 to —0.17 —12.54 < 0.001
2000-2005 0.19 0.15 t0 0.22 11.27 < 0.001
2005-2010 —0.18 —0.22 to —0.15 —11.04 < 0.001
20102015 0.12 0.08 to 0.15 7.32 < 0.001
2015-2021 —0.01 —0.03 to 0.01 —-1.28 0.218
19902021 —0.03 —0.04 to —0.02 —4.58 < 0.001

Abbreviations: AAPC, average

confidence interval.

Discussion

annual percent change presented for full period; APC, annual percent change; Cl,

The global prevalence of male infertility has worsened dramatically between 1990 and 2021, and this trend is predicted to

continue for the next 15 years. On the other hand, although China and Russia still have high ASPR, their prevalence

number has gradually improved over these 30 years. In addition, although India and Brazil have failed to control male

infertility over the past 30 years, it is reassuring to see that both countries have gradually controlled the deterioration in
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Figure 3 Decomposition analysis of changes in the burden of male infertility globally and in the BRICS countries over the period 1990-2021. * Indicates that prevalence
number on the x-axis represents the number of cases, scaled by 10°.

prevalence in recent years, and this will continue over the next 15 years. Finally, the burden of disease is most specific to
South Africa, which has experienced large fluctuations over the period 2001-2015 and is projected to experience
significant changes again over the next 15 years.

Statistically, India has the highest increase in male infertility among the BRICS countries at 8.51 million.
A combination of unchecked population growth and poorly controlled epidemiology has played a crucial role. Studies
show that India is expected to overtake China as the world’s most populous country in the next decade, reaching
1.5 billion people by around 2025.** With this population explosion, the demand for reproductive health services in India
has increased dramatically. However, due to socio-cultural constraints, assisted reproductive technology (ART) and other
infertility treatments have been slow to take off in India and are highly regulated.** > In addition, India faces enormous
challenges in building its healthcare system. According to studies, India has only about 860 hospital beds per million
people, far below the World Health Organization’s global average of 3960 beds per million people.*® This lack of
healthcare resources limits the diagnosis and treatment of male infertility. In addition, due to uneven economic
development and rising healthcare costs, around a quarter of India’s population does not have access to healthcare

Table 2 Results of Decomposition Analyses of the Changing Burden of Male Infertility Globally and in the BRICS Countries

Location Overall Difference | Change due to Population-Level Determinants (% Contribute to the Total Changes)
Aging Population Epidemiological Change
Global 22804803.1 7,916,351.138 (34.71%) 10,429,845.05 (45.74%) 4,458,606.908 (19.55%)
South Africa 35319.56 43,788.305 (123.98%) 48,113.415 (136.22%) —56,582.159 (—160.20%)
Brazil 732832.49 102,463.369 (13.98%) 348,932.99 (47.61%) 281,436.132 (38.40%)
China 6529168.22 4,636,871.945 (71.02%) 1,496,466.14 (22.92%) 395,830.14 (6.06%)
India 8513758.57 726,924.976 (8.54%) 4,011,841.715 (47.12%) 3,774,991.875 (44.34%)
Russian —406732.26 —322,828.384 (79.37%) —73,915.241 (18.17%) —9988.638 (2.46%)
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Figure 4 Trend predictions of the ASPR of male infertility for the next |5 years at the global level and in the BRICS countries. (A) Global; (B) South Africa; (C) Brazil; (D)
China; (E) India; (F) Russian Federation.

services and 60 million Indians have fallen below the poverty line,>’® further exacerbating the poor state of male
infertility in India.

In the last 30 years, the prevalence number of male infertility in Brazil has increased by 121.62% and the age-
standardised prevalence by 36.32%. In Brazil, the federal constitution guarantees health care as a right for all citizens,
and the state is required to cover all health-related expenditures within the national health system.’® Despite the
significant economic progress that Brazil has made in these three decades, the country’s economic situation remains
bleak, and poverty rates and the gap between rich and poor in Brazil remain high. In addition, despite Brazil’s significant
efforts to achieve reproductive health goals, there is still a large gap between the reproductive health technologies
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available in Brazil and those specialised in infertility, including ART.***' In addition, access to ART for infertile couples
is limited in many ways due to inadequate services and a lack of political commitment to support existing and new
services.”” Furthermore, Brazil is one of the world’s largest consumers of pesticides, and Brazilian agricultural producers
use large amounts of pesticides in the production of their products to achieve higher yields,** and a number of diseases,
including male infertility and testicular cancer, are thought to be closely linked to high levels of pesticide use.* As
a result of these factors, the management of male infertility in Brazil has been in a difficult situation for the past 30 years.

Decomposition analysis shows that ageing is the main contributor to the growing burden of male infertility in China.
Due to strict family planning policies over the past 30 years,** China is now considered one of the fastest ageing
countries in the world.*> Research shows that by 2019, 11.5% of China’s population will be aged 65 and over, and the
United Nations estimates that this will rise to 16.9% by 2030.*® In addition, China experienced a wave of fertility peaks
in the 1970s,” a cohort that not only witnessed the country’s rapid economic growth between 1990 and 2010, but also
happened to be in the middle of a full fertility cycle. In addition, China’s rapid industrialisation in the early 1990s led to
increased pollution. And studies have shown that exposure to heavy metals, pesticides and chemicals is strongly
associated with reduced male fertility.**** On the other hand, the Chinese government has continued to invest in
healthcare as its economy has boomed, launching the largely state-funded New Rural Cooperative Medical Scheme
(NRCMS) and Urban Resident Basic Health Insurance (URBHI) in 2003 and 2007 respectively.’®>' With continued
progress in public health policies and improvements in medical facilities and technology, male infertility patients can be
detected earlier and treated in a more timely manner. As a result, the increasing trend of the disease has been reversed.
Furthermore, with the rapid development of Chinese society, public health awareness is increasing and men’s lifestyles
(eg smoking, alcohol consumption and dietary habits) are gradually improving, which has also had a positive impact on
the disease burden of male infertility.

The dissolution of the Soviet Union in the early 1990s not only led to dramatic social changes, but also had
a significant impact on the lives of the Russian people.’” The social upheaval not only hampered Russia’s economic
development, but also had a serious impact on the size and structure of the country’s population.”® As the only
BRICS country with negative growth in male infertility, Russia’s improved disease burden is not due to proper
management of male infertility, but is largely due to its declining population size. In addition, Russia’s unique
geography (long, cold winters with frequent heavy snowfalls and strong winds) and social unrest have led to a rapid
increase in alcohol consumption,” the use of which has been shown to have a significant impact on the development
of male infertility.>

The burden of male infertility in South Africa has seen significant ups and downs over the past 30 years and is
expected to increase again over the next 15 years. Several factors have contributed to this phenomenon. Firstly, South
Africa’s public health system faces serious challenges, not only in terms of a severe shortage of health professionals, but
also in terms of a very unequal distribution of its limited health resources, reflected in the inequitable distribution of
resources between sectors and geographical areas.®” This has resulted in a lack of equitable access to effective health care
for the South African population, especially the poor.’® Secondly, South Africa has one of the highest unemployment
rates in the world, with a youth unemployment rate of 66.5%.%” In the face of such poor economic conditions, South
African men find it difficult to generate sufficient income and medical coverage to assess and treat male infertility, which
affects them as individuals.

Even though we have chosen to use a variety of models to analyse the data in the latest GBD 2021 database, there are
still some limitations to this study for the following reasons. First, the data included in the GBD 2021 database are
estimates rather than actual observations. Therefore, the results obtained from modelling these data may be biased. In
addition, this study lacks a more disaggregated analysis to capture local variations across regions within the BRICS
countries. Further analysis of health care resources and their health problems, which vary from region to region within
countries, would have provided more valuable information on the prevention and treatment of male infertility in the
BRICS countries and globally.
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Conclusion

This comprehensive analysis from GBD2021 provides a new interpretation of the changing burden of male infertility in
the BRICS countries over the past three decades. Our study provides valuable insights for policy makers and healthcare
providers by providing a careful analysis and scientific assessment of the prevalence of male infertility through multiple
statistical analysis models. In addition, BRICS countries should develop targeted prevention strategies for potentially
affected populations, as well as effective treatments for affected populations, based on national contexts and global
trends.
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