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INTRODUCTION
Cardiovascular disease (CVD) is the leading cause of death
worldwide, causing ~31% of all deaths [1]. The economic costs
of premature death and disability from CVD are enormous:
between 2011 and 2025, the estimated financial loss due to CVD
in LMICs was $3.7 trillion, representing 2% of GDP of LMICs on
average [2].
Hypertension, the principal cause of CVD mortality, is common,

with an estimated 1.4 billion people living with hypertension
globally. Rates of uncontrolled hypertension, defined by blood
pressure systolic ≥140 mmHg or diastolic ≥90 mmHg, are high
across low- and middle-income countries (LMICs), with LMICs
suffering from disproportionate rates of premature mortality
[3]. Hypertension is both a preventable and modifiable risk
factor for CVD, and low-cost, effective treatments reduce risks
of morbidity or mortality [4]. Unfortunately, despite the scale
of disease burden from hypertension, and the availability of
prevention and treatment solutions, high blood pressure is
controlled in <10% of people living with hypertension across
LMICs [5].
Hypertension programs in LMICs are often underfunded. While

hypertension leads to significantly more deaths in LMICs than
other conditions, ranking of funding priorities does not match
the disease burden [6]. Since 2000, external funding for
noncommunicable diseases (NCDs) in LMICs has stagnated at
under 2% of total development assistance for health (DAH)
despite NCDs accounting for the majority of the disease burden.
Further, while total health spending has increased worldwide,
the contribution and growth of patient out-of-pocket health
spending has outstripped other sources in lower-income
countries [7]. Currently, individuals and households shoulder
significant health care costs, including for hypertension care—an
inequitable situation that results in avoidance of preventive or
chronic care due to inability to pay, poor patient outcomes, and
increased vulnerability to catastrophic health spending when
acute and severe outcomes strike [8, 9]. Countries waking up to
the consequences of hypertension must increase overall public
investments in health to achieve improved hypertension control
at the population level while limiting the financial impact on
individuals and families. Fortunately, by optimizing program
design, hypertension control can be achieved efficiently and
cost-effectively, resulting in affordable and sustainable programs
that yield population health benefits.

AN OUNCE OF PREVENTION
Sodium intake may be the single most important modifiable factor
for preventing elevated blood pressure in LMICs [10]. Evidence-
based interventions can successfully decrease sodium intake at
the population level [11]. The WHO has labeled several as “best
buys,” estimating that $1 USD spent on these cost-effective
interventions corresponds to $13 USD return (Table 1) [12].
Among these, regulations to reduce sodium in packaged foods,
front of pack labeling to help inform consumers of products that
are high in certain nutrients such as sodium, and mass media
campaigns cost from $7 to 42 international dollars (a hypothetical
unit with the purchasing power of a USD across currencies)/DALY
averted across LMICs [13]. In comparison, the most cost-effective
policy interventions for tobacco use reduction such as taxation are
around $10 USD/DALY averted and patient-level interventions to
manage hypertension in LMICs are just below $1000 USD/DALY
averted [14, 15].
These interventions can be not only cost-effective, but also low-

cost from the government perspective. A study from Argentina
demonstrated that setting salt limits on bread and conducting
mass media campaigns directed at lowering salt intake were both
cost-effective at $50 USD/DALY averted and $179 USD/DALY
averted, respectively, and affordable, with annual costs to the
government for implementing each intervention in all of Buenos
Aires of just $28,690 and $207,974 USD, respectively [16].

Clinical hypertension diagnosis, care, and treatment
efficiencies
In addition to ramping up prevention, there are significant
efficiencies to be gained in care and treatment of hypertension.
Diagnosis and treatment of hypertension have been shown to be
cost-effective in LMICs [15]. To accelerate national scale-up of
hypertension control programs, significant additional efficiencies
must be realized in medication and health system costs (Fig. 1).

Products: medications and devices
There is significant room for price reductions for both antihy-
pertensive medicines and blood pressure measurement devices.
In many LMICs, the public sector price for generic versions
of common antihypertensives is higher, often two to fourteen
times more expensive than international reference prices and
more expensive than public procurement prices obtained in
upper-middle-income countries [17]. Obtaining prices closer to
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international reference prices would result in considerable
reductions in countries’ medication expenditures. Tools to reduce
prices include harmonizing treatment protocols, pooled procure-
ment, increased transparency, and use of low-cost generic fixed-
dose combinations (FDCs) [18].
Normative guidance supporting the use of blood pressure

monitoring devices that meet WHO-recommended standards and
the use of drug- and dose-specific hypertension treatment
protocols enables countries to adopt and harmonize guidelines,
increasing volumes for requisite medicines and devices. In HIV,
guideline harmonization has led to a 70–80% price reductions for
first-line medicines [19]. In 2018, the WHO released its HEARTS
package with a number of treatment algorithm options for
hypertension treatment and CVD prevention [20]. Future WHO
treatment guidelines offer the opportunity to distill this guidance
further, resulting in global standard treatment protocols that
consolidate the market for hypertension medications.
Beyond focusing on improving the affordability of a limited

number of preferred products, a number of market-based
approaches may help to reduce medication and blood pressure
device prices. Given the high prevalence of hypertension in LMICs,
the scale of need is large, affording significant purchasing
leverage. Pooling volumes through centralized procurement
within one country or regionally between countries, as for
example the PAHO strategic fund does for the PAHO region, can
lead to price decreases of up to 90% across a range of
medications, including cardiovascular treatments [21].
Increasing price transparency through collecting and dissemi-

nating market information may also facilitate price reductions for
essential medical products. Price transparency allows buyers to
compare among various suppliers in a market, facilitating
competition and possibly accelerating price decreases [22].
However, this approach must reflect other market circumstances
such as the current or potential growth, to incentivize manufac-
turers to stay in the market and offer competitive pricing [23].
Although there are resources for HIV, TB, and malaria medications,
fewer platforms exist to provide a transparent exchange of
information on hypertension medication prices and availability.
Finally, using generic FDC of hypertension medications as

opposed to combinations of single agent pills can reduce
medication costs due to manufacturing or other efficiencies. A
study of antihypertensives sold in the private sector in India
demonstrated that the price of FDCs could be lower than their
component single agent pills [24]. Similar price trends have been
seen in HIV [25].

Health system efficiencies
Hypertension care in many LMICs is centralized, with patients
being seen at higher-level facilities and requiring frequent follow-
up appointments [26]. This model of care may not be sustainable
for the health system or patient. Given health system constraints
in LMICs, there are not enough specialists, or doctors, to address
the anticipated demand for hypertension care [27]. Task shifting—
enabling less-specialized health workers with training, support,
and where appropriate, certification, to diagnose, initiate, and
maintain treatment—can help use limited resources more
efficiently [28]. Evidence from other disease programs shows task
shifting to be safe and effective and evidence is growing to
support its use in hypertension [29]. Evidence from HIV programs,
where task shifting is common, has demonstrated up to 66%
reduction in government expenditures on HIV follow-up care by
task shifting to nurses or pharmacists [30]. A model based on
Indian data suggests task shifting to nurses can enable India to
meet the potential demand for hypertension care without
expanding the health workforce [31].
The use of decentralized and differentiated service delivery (DSD)

models can help save costs both from the health system and patient
perspective. Decentralization refers to provision of care or specificTa
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interventions at lower-level primary health care facilities. Decen-
tralization alone significantly reduces out-of-pocket costs for chronic
diseases in LMICs [32]. DSD incorporates both task sharing and
decentralization into a comprehensive care model that also tailors
care intensity to meet the clinical needs of the patient. HIV is a
disease, which mirrors hypertension in its service delivery needs in
that it is a chronic, lifelong disease that is potentially deadly if not
treated, but can be managed with safe and effective daily oral
medicines at the primary care level. In HIV, DSD is extensively used
and supports the implementation of less-intensive models of care
for well-controlled patients. Changes in follow-up frequency through
use of extended drug refills of 3–6 months can significantly reduce
the financial and time burden for both patients and providers, with
data from HIV indicating price savings of up to 66% for patients and
10–15% for health systems [33].
Efficiencies may be realized by ensuring quality care for those

on treatment. Improvements in health care quality are an
important condition for accomplishing the objectives of increased
access to care [34]. Hypertension programs can lose limited
resources when patients who are diagnosed and enrolled in the
hypertension program are lost to follow-up or do not attain
hypertension control. Quality improvement starts with a health
information system that tracks individual patients and feeds back
program performance indicators. Informed by health information
system data, implementation of decentralization, DSD, and other
quality-improvement measures can improve treatment adherence
and retention in care in LMICs. The use of single-pill, FDC
treatments has also been demonstrated to result in higher levels
of adherence and control as compared to the same combinations
using separate agent pills, and can furthermore improve supply
chain efficiencies [35]. Quality of hypertension care in resource-
limited environments can also be strengthened through training
of primary care providers in standardized treatment and preven-
tion approaches, as outlined in the World Health Organization
HEARTS technical package. Standardized protocols for diagnosis
and treatment of hypertension in primary care settings can
support scalability and population outreach.
In health programs with limited resources, approaches for short-

term cost-savings must be weighed against potential negative
impact on health outcomes and loss of long-term efficiencies. For
example, as countries face a growing demand for NCD services,
LMICs may employ user fees that patients to pay for services out-
of-pocket to meet costs. These approaches need to be carefully
calibrated to balance the need for cost containment with the need
for optimal health care. In LMICs, where out-of-pocket spending
constitutes a major share of health expenditure, user fees are
associated with worse health outcomes and may lead to
catastrophic costs for individuals [8]. Other approaches may help
to close the gap between rising health needs and available

resources, including optimal reallocations of government expen-
diture devoted to health and implementation of progressive taxes
that help to increase the funding base. For example, implementa-
tion of taxes on tobacco and alcohol in the Philippines nearly
doubled the country’s internal health budget, and the added
resources helped increase access to social insurance programs and
alleviate the burden on households [36]. For LMICs, where the
shortfall between health needs and resources is expected to
persist over time, DAH will continue to play a significant role [37].
In this case, a closer realignment of DAH to disease burden
patterns in LMICs may help better guide future resource allocation
[38]. In the short term, DAH funding for NCD programs in LMICs
can help fill health sector gaps in NCD care.

CONCLUSION
Scaling up effective hypertension programs is critical for control-
ling the growing burden of CVD, but implementing and sustaining
these programs at a national scale will require additional
investments by countries. Despite the clear evidence that
hypertension prevention and treatment is cost-effective and saves
lives, current funding constraints mean that presently programs
do not provide adequate coverage to meet population health
needs. However, programs can be made more efficient and less
expensive per individual attaining control—potentially signifi-
cantly less expensive—and countries and other health care payers
can stretch their money by exploiting the efficiencies reviewed in
this paper and ensure maximum benefit for the populations they
care for. In many countries, robust hypertension control programs
do not yet exist, and program start-up may require up-front
financial investment, aggressive policy change, and adoption of
new models of care. The medium- and long-term payoff from this
up-front investment will lead to more affordable programs while
expanding coverage, improving control, and reducing cardiovas-
cular morbidity and mortality.

DISCLAIMER
The findings and conclusions in this report are those of the
authors and do not necessarily represent the official position of
the Centers for Disease Control and Prevention.
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