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ABSTRACT
Objective  Prior studies have reported inequitable global 
access to essential medicines for cardiovascular disease 
(CVD) prevention, especially statins. Here we examine 
recent trends and disparities in statin utilisation at the 
income group, regional and country levels.
Design  Ecological study. Pharmaceutical sales data 
were used to examine statin utilisation in high-income 
counties (HICs) and low/middle-income countries (LMICs) 
from 2015 to 2020. Population estimates were obtained 
from the Global Burden of Disease. Fixed-effects panel 
regression analysis was used to examine associations 
between statin utilisation and country-level factors.
Setting  Global, including 41 HICs and 50 LMICs.
Participants  Population older than 40 years of age.
Primary and secondary outcome measures  Statin 
utilisation was measured using defined daily doses (DDDs) 
per 1000 population ≥40 years per day (TPD).
Results  Globally, statin utilisation increased 24.7% 
from 54.7 DDDs/TPD in 2015 to 68.3 DDDs/TPD in 2020. 
However, regional and income group disparities persisted 
during this period. In 2020, statin utilisation was more than 
six times higher in HICs than LMICs (192.4 vs 28.4 DDDs/
TPD, p<0.01). Substantial disparities were also observed 
between LMICs, ranging from 3.1 DDDs/TPD in West 
African nations to 225.0 DDDs/TPD in Lebanon in 2020. 
While statin utilisation increased in most LMICs between 
2015 and 2020, several experienced declines in utilisation, 
most notably Venezuela (−85.1%, from 92.3 to 14.0 DDDs/
TPD). In LMICs, every $100 increase in per capita health 
spending was associated with a 17% increase in statin 
utilisation, while every 10% increase in out-of-pocket 
health spending was associated with a 11% decline (both 
p<0.05).
Conclusions  Despite global increases in statin utilisation, 
there are substantial regional and country-level disparities 
between HICs and LMICs. To address global CVD 
disparities, policymakers should promote increased and 
equitable access to statins in LMICs.

INTRODUCTION
Cardiovascular disease (CVD)—primarily 
ischaemic heart disease (IHD)—causes 
approximately one-third of deaths world-
wide.1 While age-standardised CVD mortality 
rates have declined globally, the number 
of deaths due to CVD has increased from 
12.1 million in 1990 to 18.6 million in 2019,1 

and substantial regional, income group and 
country-level disparities exist.2 3 For example, 
age-standardised CVD mortality rates were 
lowest in high-income countries (HICs) in 
Asia-Pacific, Europe and North America, 
and highest in low/middle-income countries 
(LMICs) in Eastern Europe, Middle East and 
North Africa (MENA) and South Asia.4 More-
over, the CVD burden has increased in nearly 
every LMIC during the past three decades.1 
Currently, LMICs account for approximately 
80% of global CVD deaths.2

Medicines, alongside lifestyle changes such 
as diet, exercise and smoking cessation, are 
a cornerstone of CVD prevention.5 Statins 
(HMG-CoA reductase inhibitors) are partic-
ularly important because they are widely 
recommended for primary and secondary 
prevention—that is, among adults with and 
without known CVD.5–7 Statins have been 
included in the WHO Model Essential Medi-
cines List (EML)—used to develop national 
EMLs that guide public procurement—
since 2007.8 Despite statins steadily losing 
patent protections throughout the world 
since 2006,8 only 60% of LMICs include 
these medicines in their EMLs as of 2017.9 
As medicines included in EMLs have higher 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ Pharmaceutical sales data were used to examine 
statin utilisation in 41 high-income countries (HICs) 
and 50 low/middle-income countries (LMICs)—rep-
resenting approximately 90% of the global popula-
tion older than 40 years of age.

	⇒ Comparisons between regions, income groups and 
countries should be interpreted in the context of the 
available data and total market coverage of the in-
cluded countries.

	⇒ IQVIA does not provide sales data for many low-
income countries; therefore, this study may un-
derestimate the magnitude of statin utilisation 
disparities between HICs and LMICs.

	⇒ Relationships between changes in statin utilisation 
and country-level characteristics are not causal.
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availability in the private and public sectors,10 these poli-
cies—as well as differences in income, health spending 
and disease burden—may result in global disparities in 
statin utilisation.

While utilisation of preventative cardiovascular medi-
cines, including statins, has increased globally in the 
past decade, large disparities exist.11 12 For example, a 
study using pharmaceutical sales data from 65 countries 
found that consumption of cardiovascular medicines was 
approximately six times higher in HICs than in LMICs in 
2018.11 A separate study using sales data from 83 coun-
tries found that consumption of lipid-lowering medicines 
was at least three times higher in HICs than in LMICs 
in 2018.12 However, these studies do not focus on the 
population at greatest need, adults older than 40 years,6 7 
nor do they evaluate country-level factors associated with 
statin utilisation. Furthermore, an updated analysis of 
statin utilisation is imperative considering the ongoing 
COVID-19 pandemic that has caused severe disruptions 
to the pharmaceutical supply chain and the provision of 
healthcare.13–15

This study used global pharmaceutical sales data to 
estimate statin utilisation per population aged 40 years 
and older in 91 countries from 2015 to 2020. Dispari-
ties across and within regions and income groups were 
examined over time, including in the 6 months prior to 
and following the start of the COVID-19 pandemic. To 
inform global efforts to improve access to essential medi-
cines, we also examined the extent to which country-level 
factors, such as gross domestic product, health spending 
and underlying IHD burden, are associated with statin 
utilisation.

METHODS
Design and data sources
We conducted a cross-sectional study examining trends 
and disparities in statin utilisation in 91 countries using 
pharmaceutical sales data collected by IQVIA (Multina-
tional Integrated Data Analysis System) from January 
2015 to October 2020. These countries represent 
approximately 90% of the global population older than 
40 years of age.16 IQVIA samples pharmaceutical sales 
from multiple distribution channels (eg, manufacturers, 
wholesalers and medical facilities) to develop nationally 
representative estimates of retail and non-retail phar-
maceutical sales in each country.17 If necessary, IQVIA 
projects its samples to represent 100% of the retail and 
non-retail sales in each country and reports >90% global 
precision in recent years.17 However, IQVIA does not 
publicly disclose detailed information on data collection, 
projection and validation.

Several sources were used to further characterise these 
countries. Countries were grouped based on their income 
and geographical regions per the World Bank (2020).18 
Population estimates and age-standardised IHD mortality 
rates (Global Burden of Disease (GBD) 2019 causes of 
death were mapped to International Classification of 

Diseases)19 were obtained from the GBD (2015–2019).16 
Health expenditures (total, public, out-of-pocket) were 
also obtained from the World Bank (2015–2018).20 We 
projected the values of these estimates through 2020 by 
applying the county-specific growth rates observed from 
2015 to 2018 or 2019 (depending on data availability). 
Finally, whether statins were included in national EMLs 
was determined, for reference, using the Global Essential 
Medicines Database (2017).9

Measuring statin utilisation
We extracted country-level dispensing for WHO Anatom-
ical Therapeutic Chemical codes relating to statins 
(C10AA).21 As IQVIA does not report country-specific 
data for 6 countries in Central America (Costa Rica, El 
Salvador, Guatemala, Honduras, Nicaragua and Panama) 
and 12 countries in West Africa (Benin, Burkina Faso, 
Cameroon, Chad, Côte d’Ivoire, Democratic Republic of 
Congo, Gabon, Guinea, Mali, Niger, Senegal and Togo), 
we examined these countries in aggregate. We examined 
total market data, or retail and non-retail statin sales, for 
52 countries (online supplemental table A). In the 23 
countries/groups that lack non-retail sector data, utili-
sation was estimated by interpolation, using the ratio of 
statin consumption in the retail and non-retail sectors for 
other countries in their region for which data were avail-
able (85% of all statins were dispensed through the retail 
sector).

To enable international comparisons over time, we 
converted statin sales (expressed in milligrams) into 
defined daily doses (DDDs) using the Anatomical Ther-
apeutic Chemical Classification System developed by the 
WHO Collaborating Centre for Drug Statistics Method-
ology.21 To account for differences in population size 
and age distribution, we report statin utilisation as DDDs 
per 1000 population ≥40 years per day (TPD) for each 
country. Global, regional, and income group statin utili-
sation in DDD/TPD was derived by aggregating statin sale 
and population estimates.

Statistical analysis
Descriptive statistics were used to examine trends and 
disparities in statin utilisation from 2015 to 2020. Simple 
linear regressions were used to determine statistical signif-
icance in trends and disparities. Changes in statin utilisa-
tion in the pre-COVID-19 (October 2019–March 2020) 
and post-COVID-19 (April 2020–October 2020) periods 
were also evaluated.

Fixed-effects panel regression analysis was used to 
quantify the association between economic and health 
indicators and the statin utilisation from 2015 to 2020. 
Annual, country-level statin utilisation estimates were 
logged in these models to enable interpretation as per 
cent change associated with each unit of the independent 
variables examined. The independent variables included 
time-varying health expenditure per capita, out-of-pocket 
health expenditure (as a percentage of total expendi-
ture) and age-standardised IHD mortality rate. Errors 
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were clustered by year and country to account for serial 
correlation.

All p values are two sided. STATA V.17.1 was used for all 
statistical analyses.

Patient and public involvement
No patients or members of the public were involved in 
the design of this study.

RESULTS
As shown in figure  1, global statin utilisation increased 
24.7% from 54.7 DDDs/TPD in 2015 to 68.3 DDDs/TPD 
(p<0.01). While statin utilisation increased, to varying 
degrees, in all regions and income groups (all p<0.05), 
disparities persisted. In 2020, statin utilisation was highest 
in North America and Europe (279.7 and 159.9 DDDs/
TPD, respectively) and substantially lower in Latin 
America, MENA, East Asia, South Asia and sub-Saharan 
Africa (66.1, 64.1, 29.3, 16.1 and 24.7 DDD/TPD, respec-
tively). From 2015 to 2020, statin utilisation increased 
substantially in HICs (19.3% from 161.3 to 192.4 DDDs/

TPD) and LMICs (57.9% from 18.0 to 28.4 DDDs/
TPD). However, disparities by income group remained 
throughout this period—by 2020, statin utilisation was 
seven times greater in HICs than in LMICs.

Figure 2 depicts country-specific variation in statin util-
isation. From 2015 to 2020, statin utilisation increased 
or remained stable in most HICs, except Singapore 
(125.2 to 95.0, –24.1%, p=0.27), the United Arab Emir-
ates (104.4 to 83.9, –19.7%, p=0.02), Luxembourg (216.6 
to 185.3, –14.4%, p<0.01) and New Zealand (295.4 to 
256.0, –13.4%, p=0.12). HICs located in North America 
and Europe have substantially higher statin utilisation 
than comparable countries located in other regions. For 
example, in 2020, statin utilisation in HICs ranged from 
over 300 DDDs/TPD in Denmark, Canada, and the UK 
to less than 50 DDDs/TPD in Japan, Chile, and Kuwait.

From 2015 to 2020, statin utilisation increased by more 
than 10% in nearly all LMICs. Exceptions included India 
(12.9 to 14.1, 9.1%, p=0.02), Malaysia (57.8 to 60.0, 3.9%, 
p=0.41), Ecuador (20.2 to 20.9, 3.6%, p=0.09) and Jordan 
(28.6 to 27.1, –5.4%, p=0.20), where utilisation remained 

Figure 1  Statin utilisation by (A) geographical region and (B) income, 2015–2020. aAll trends in statin utilisation were 
statistically significant (p<0.05), per simple linear regression. bWe captured statin utilisation for 91 countries. cBased on data 
from January to September 2020. DDD, defined daily dose; MENA, Middle East and North Africa; No, number.
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relatively stable, and Venezuela, where utilisation sharply 
declined (92.3 to 13.8, –85.1%, p<0.01). Several LMICs 
had higher statin utilisation than the global average in 
2020, including Lebanon, Algeria, Brazil, Thailand and 
South Africa (224.9, 111.8, 109.3, 96.8 and 85.4 DDDs/
TPD, respectively). Statin utilisation is lower than 34 
DDDs/TPD (approximately half the global average) in 
35 LMICs, including some of the most populous nations, 
such as China, India, Indonesia, Pakistan, Bangladesh 
and Mexico.

Table  1 presents factors associated with changes in 
statin utilisation. In HICs, only health expenditure per 
capita was significantly and positively associated with 
statin utilisation. In LMICs, every $100 increase in health 
expenditure per capita was associated with a 17% increase 
in utilisation, while every 10% increase in out-of-pocket 
health expenditure (as percentage of total health expen-
diture) was associated with a 11% decline in utilisation 
(both p<0.05). Greater rates of IHD mortality were also 
positively associated with more statin utilisation in LMICs.

Compared with the pre-COVID-19 period, statin util-
isation declined by more than 5.0% in 41 countries, 

including 19 HICs and 22 LMICs (figure  3). Severe 
disruptions in statin utilisation—or >10% decline—were 
found in 13 HICs, including Australia (327.5 to 265.2 
DDDs/TPD, −19.0%), the United Arab Emirates (92.7 
to 77.8 DDDs/TPD, −16.1%) and Germany (180.6 to 
160.6 DDDs/TPD, −11.1%) (online supplemental table 
B). Some of the most severe disruptions in statin utilisa-
tion were observed among LMICs, including in Tunisia 
(76.5 to 52.7 DDDs/TPD, −31.1%), Vietnam (23.3 to 17.2 
DDDs/TPD, −26.3%), Ukraine (32.1 to 26.1 DDDs/TPD, 
−18.7%) and Mexico (28.4 to 23.8 DDDs/TPD, −16.3%).

DISCUSSION
Using a global database, representing approximately 90% 
of the global population older than 40 years of age,16 we 
found persistent disparities across regions, income groups 
and countries in statin utilisation, which may contribute 
to worsening disparities in CVD mortality. While global 
statin utilisation has increased 25% from 2015 to 2020, 
statin utilisation remains higher in the ‘global north’ (eg, 
North America, Europe and Oceania) and in HICs than 

Figure 2  (A and B)Statin utilisation by country, 2015–2020. Data for 2020 are based on statin utilisation from January to 
September 2020. ‘Very low utilisation’ refers to <0.5 global statin utilisation. DDD, defined daily dose; No, number.
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countries in other regions and LMICs.4 In 2020, statin 
utilisation was 17 times higher in North America versus 
South Asia—the region with the highest age-adjusted 
CVD mortality rate in the world4—and 7 times higher 
in HICs versus LMICs—that are experiencing a near 
universal increase in the number of CVD deaths.1

Statin utilisation is also substantially lower in coun-
tries with disproportionately high age-standardised 
CVD mortality rates, namely LMICs in South Asia, 
MENA and sub-Saharan Africa.4 The WHO Global 
Non-Communicable Disease (NCD) Action Plan 
2013–2020 aimed for a 25% reduction in premature 
deaths from NCD, especially CVD, from 2010 to 2025 
by ensuring that at least half of adults at high CVD 
risk receive cardiovascular medicines and that 80% of 
public and private facilities have these essential medi-
cines available on-site.22 Growth in statin utilisation in 
LMICs was concentrated among those countries with 
worsening IHD mortality—suggesting reactionary 

policies for the management of CVD morbidity and 
mortality versus preventative strategies for the provi-
sion of essential medicines. Together, our findings 
suggest that global efforts to reduce the burden of CVD 
need to be strengthened—statin utilisation remains 
inequitable and suboptimal in LMICs, including those 
with worsening rates of CVD mortality.

Importantly, there is a substantial gap between CVD 
burden and statin utilisation between HICs and LMICs. 
For example, statin utilisation is very low (less than half 
the global average) in 70% of the LMICs examined, yet 
account for 68% of the global population of middle 
aged and older adults and 55% CVD deaths worldwide.16 
Forty-two per cent of CVD deaths occur in China (25%), 
India (14%) and Indonesia (4%),16 all of whom have very 
low statin utilisation and together account for less than 
11% of statins dispensed in the world. From 2015 to 2019, 
the IHD mortality rate has declined or remained stable 
in most LMICs, with notable exceptions of Bangladesh 

Table 1  Factors associated with statin utilisation, 2015–2020

Exponentiated coefficient (CI)*

High-income countries Low/middle-income countries

No† 40 33

Health expenditure per capita ($)‡ 1.01 (1.01 to 1.02)* 1.17 (1.12 to 1.22)*

OOP health expenditure (%)§ 0.99 (0.91 to 1.09) 0.89 (0.82 to 0.96)*

IHD mortality rate¶ 1.00 (0.99 to 1.02) 1.02 (1.01 to 1.03)*

*P<0.05.
*Statin utilisation is defined as defined daily doses per 1000 population >40 years per day. Here logged statin utilisation is examined. Data for 
2020 are based on statin utilisation from January to September 2020.
†Countries in Central America and West Africa were excluded because IQVIA does not report country-specific information for these regions.
‡Increments of 100.
§Increments of 10.
¶Age-standardised IHD mortality rate, increments of 10.
IHD, ischaemic heart disease; No, number; OOP, out-of-pocket.

Figure 3  Change in statin utilisation in pre-COVID-19 and post-COVID-19, October 2019–September 2020. Pre-COVID-19 
includes the period of October 2019–March 2020 and post-COVID-19 includes the period of April 2020–October 2020. DDD, 
defined daily dose.
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(5%), Malaysia (5%) and Venezuela (10%) that have 
experienced substantial increases in recent years.16 These 
countries, with worsening IHD mortality, have compar-
atively low statin utilisation given their regional and 
income group averages. However, Venezuela has also 
experienced substantial declines in statin utilisation in 
this period—aggravating the IHD burden experienced by 
its populace.

Among LMICs, we found that every $100 increase in 
per capita health spending was associated with a 17% 
increase in statin utilisation and that every 10% increase 
in the proportion of out-of-pocket health spending was 
associated with an 11% decline. These findings suggest 
that policy efforts to address global disparities in statin 
utilisation may need to increase health spending while 
shifting the burden of health spending from individ-
uals to the public sector (either via the direct provision 
of healthcare and medicines or via insurance schemes). 
Unfortunately, public investment in health (as measured 
by government health spending as a percentage of total 
expenditures) has declined in LMICs during the last two 
decades.23 Only high-income and upper middle-income 
countries have seen moderate increases in government 
health spending,23 countries that consume a dispropor-
tionate share of statins. Out-of-pocket spending as a share 
of total health spending has remained stubbornly high 
in LMICs (above 40% and twice the percentage in HICs) 
during this period.23 International aid—a major source 
of health spending in LMICs—is disproportionately 
directed to communicable diseases,23 and these policies 
may aggravate global disparities in the use of essential 
medicines, including statins, and hinder efforts to reduce 
CVD mortality. International aid for health, which could 
alleviate costs of essential medicines for governments and 
the public, has also stagnated since 2013.23

Economic or political crises, which are often followed by 
sharp declines in total health spending, may also impact 
access to essential medicines. The starkest example is 
Venezuela, where statin utilisation declined 85% between 
2015 and 2020. The ongoing sociopolitical crisis began in 
2010 and has spiralled into a sustained period of hyperin-
flation, a 75% decline in health spending, as well as wide-
spread and chronic shortages of essential medicines in 
the past decade.20 24

Pharmaceutical supply chain disruptions have resulted 
from a slowdown in the production of medicines that 
impact domestic and international markets, transporta-
tion hurdles and restrictions on movement (internation-
ally and domestically and by providers and patients).25 For 
example, early in the pandemic, active pharmaceutical 
ingredient production in China was severely curtailed—
leading to shortages and delays in the production of 
medicines throughout the world, including in the USA, 
the European Union and India.26

During the first 6 months of COVID-19 pandemic, 
statin utilisation declined by more than 5% in 41 coun-
tries. As a whole, HICs experienced greater declines 
in statin utilisation during the post-COVID-19 period 

(−2% vs −4% observed worldwide). Perhaps, because 
HICs had more severe restrictions on movement to 
mitigate COVID-19 spread than LMICs early in the 
pandemic.27 However, the most severe disruptions in 
individual countries occurred in LMICs, which may be 
more vulnerable to supply chain disruptions. Several 
countries in Eastern Europe (eg, Serbia, Bosnia, 
Belarus and Ukraine), Southeast Asia (eg, Thailand, 
Malaysia, the Philippines, Vietnam and Indonesia) 
and MENA (eg, Tunisia and Jordan) saw dramatic 
declines in statin utilisation, as did West Africa as a 
region and Mexico. Global COVID-19 disparities, 
including inequitable access to vaccinations,27 may 
result in persistent disruptions to statins access in 
LMICs, as countries prioritise acute health needs. If 
these trends continue, the COVID-19 pandemic may 
halt or reverse gains in statin utilisation and worsen 
regional and country-level CVD disparities between 
HICs and LMICs.

Limitations
This study had several limitations. First, comparisons 
between regions, income groups and countries should be 
interpreted in the context of the available data and total 
market coverage of the included countries. For example, 
IQVIA does not provide non-retail sales for 39 of the 91 
countries examined. However, 85% of all statins were 
dispensed through retail pharmacies, and we account for 
missing non-retail sales through interpolation (using the 
ratio of statin consumption in the retail and non-retail 
sectors for other countries in their region for which data 
were available). Second, IQVIA does not provide sales 
data for most low-income countries; therefore, this study 
may underestimate the magnitude of statin utilisation 
disparities between HICs and LMICs. Finally, relation-
ships between changes in statin utilisation and country-
level characteristics are not causal. However, the trends 
and disparities in statin utilisation described in this study 
help evaluate the global progress in ensuring equitable 
access to essential medicines and inform efforts to reduce 
the global burden of CVD.

CONCLUSION
Despite a 25% increase in global statin utilisation from 
2015 to 2020, there are substantial and persistent regional 
and country-level disparities between HICs and LMICs. 
To address worsening CVD disparities, global, regional, 
and national policymakers should promote increased and 
equitable access to statins in LMICs.
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