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Abstract

Background: The prevalence of hypertension in the Philippines has continuously increased in
the past 22 years or more than two decades (from 1993 to 2015), with increased related deaths
due to ischemic heart disease, stroke and chronic kidney disease.
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Objective: The study aimed to project the prevalence of hypertension in the next three decades
(by the year 2050) and the overall disease burden it may impose on the country.

Methods: We utilized data from the 2018 National Nutrition Survey (NNS) and the Philippine
Statistical Authority (PSA) to project the prevalence of hypertension in the next three decades.
A spline regression, which utilizes a non-linear regression technique, estimated the missing
data sets in the hypertension prevalence by age and sex in a study conducted from 1993 to
2018. Factors predicting the share of deaths caused by hypertension included variables such as
ischemic heart disease, stroke, chronic kidney disease and hypertensive heart disease. Post-hoc
power analyses generated a large effect size (f2: 5.135) and high power (1.0) at an alpha level
of 0.05.

Findings: Hypertension prevalence will remain high at 23%, with a 28% increase in the number
of cases (24.28 million to 33.82 million) by 2050, given the population projection (101.60
million in 2015 to 142.10 million in 2050) and seriously affecting extremes of ages (the early
20s and 80s). In addition, actual number of deaths related to hypertension will increase more
than double from 90,000 in 2015 to 210,000 due to ischemic heart disease, stroke and chronic
kidney disease.

Interpretation: These findings demonstrate a significant increase in disease burden due to
hypertension in the Philippines in the next three decades and possibly pose a significant public
health challenge. Aggressive preventive and health-promoting efforts must be carried out to
stem the tide of hypertensive cardiovascular disease in the country.
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Introduction

In the past four decades, the World Health Organization (WHO) reported a doubling in the
number of affected individuals with Hypertension (HPN) or elevated Blood Pressure (BP) from
594 million to 1.13 billion, the majority of whom live in low- and middle-income countries [1].
With the increase in the aging population, prolonged life expectancy and continued rise in
hypertension prevalence, the disease burden will significantly occur in the Asian region [2-5].
Globally, 51% of strokes and 45% of ischemic heart disease are attributable to uncontrolled
blood pressure [3-4]. Most of the reports identified the determinants of hypertension in the
male gender, obesity, smoking, unawareness of diabetes and hypercholesterolemia, low
income, low educational attainment and urban dwelling [6-14].
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For the past three decades (from 1993 to 2015), the hypertension prevalence in the Philippines
based on the National Nutrition Survey conducted every five years showed a 21% to 25%
increase [ 14,15]. However, with the country’s rapid population increase, the number of affected
individuals with uncontrolled blood pressure continued to rise [14]. The velocity of increase
will have a significant impact on the socioeconomic burden of the country. Awareness must be
heightened for the community, governmental and non-governmental sectors to establish
programs directed to curb the problem. With the preceding scenario, this study aims to project
the prevalence of hypertension in the Philippines from 2020 to 2050. The findings will be
essential to support call-to-action initiatives.

Methods

Preliminarily, we obtained the projected number of people in the Philippines from 2020 to 2050
classified by age (i.e., yearly age) and sex from published population data from the United
Nations. The report estimated the population using expected fertility and net migration rates
(United Nations World Population 2019) [16]. Subsequently, we determined the number of
people with hypertension from 1998 to 2015 using data from the Food and Nutrition Research
Institute’s (FNRI) National Nutrition Survey (NNS) [14]. The survey employed a stratified
multi-stage sampling design, covering all regions and 79 provinces of the Philippines,
conducted every five years from 1993 to 2008 and subsequently, every 2 to 3 years from 2008
to 2015.

In 2018 the survey became the Expanded National Nutrition Survey (ENNS) to address the
need for local planning of specific and sensitive interventions [17]. The design included 37 to
40 provinces per year from 2018 to 2020, the grouping of which replicated rural and highly
urbanized cities. These surveys assessed and reported anthropometry, biochemistry, diet, infant
and young child feeding, maternal health and nutrition, food security program, socio-economic

status and clinical health. Clinical anthropometrics include the prevalence of elevated blood
pressure, high fasting blood glucose and dyslipidemia. Smoking, alcohol consumption,
physical inactivity and an unhealthy diet were the behavioral risk factors that were assessed
[17].

We utilized the data mentioned above to estimate the hypertension prevalence and cases by age
group and gender from 1993 to 2018 using spline regression through SATA [17]. The resulting
coefficients were then entered into a linear regression equation to predict hypertension cases
from 2020 to 2050. The prevalence of hypertension from 2020 to 2050 was determined using
the population report from UN (United Nations World Population 2019) data [16].
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Further, the annual number of deaths attributed to hypertension was identified initially by
estimating the number of deaths by age until 2050 using data from the Philippine Statistical
Authority (PSA) [15]. Furthermore, we calculated the number of deaths due to hypertension
by age group and gender using the Population Factor Attribution (PAF) for the Philippines
from the Institute for Health Metrics and Evaluation (IHME) [18]. Factors predicting the share
of deaths caused by hypertension included variables such as “ischemic heart disease, stroke,
chronic kidney disease and hypertensive heart disease”. Finally, post-hoc power analyses
generated a large effect size (f2: 5.135) and high power (1.0) at an alpha level of 0.05.

Results

Projection of Hypertension Prevalence by 2050 in the Philippines

For over two decades, the prevalence of hypertension among adults remained relatively
stagnant, with a series of increases and decreases [14]. Following this long-term historical
trend, the prevalence of hypertension in our projection study seems to have no significant
change in the next 30 years (from 2015 to 2050), with 23.90% in 2015 and 23.80% in 2050
(Fig. 1) [15]. However, with a projected increase in the population from 101.60 million in 2015
to 142.10 million in 205015, Filipinos affected with hypertension will significantly increase
from 24.28 million to 33.82 million. There is a higher prevalence growth among females, from
20.60% to 22.00% (Table 1).

Filipinos with hypertension among the adult population in our study will significantly increase
from 2015 to 2050 with an overall ratio of 1.39 (Table 2). Hypertension prevalence will
increase in the elderly individuals by two-folds, three-folds and more than five times among
those in their 60s, 70s and 80s, respectively (Table 2). The young ones in their 20s will also be
affected with hypertension manifesting earlier among the younger males.

Projection of Deaths and Cardiovascular Complications Due to Uncontrolled
Hypertension by 2050

Hypertension-related deaths will increase by more than double, from an estimated 90,000 in
2015 to 210,000 in 2050. As presented in Fig. 2, the increase in hypertension-attributed deaths
from 2015 to 2050 is due to the over-doubling of affected individuals: ischemic heart disease
(35,000 to 82,000 cases), stroke (26,000 to 60,000 cases), hypertensive heart disease (17,000
to 40,000 cases) and chronic kidney disease 12,000 to 29,000 cases).

Projection of the Deceleration of Hypertension Prevalence in 2050 and its Effect on
Cardiovascular Mortality
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Using a 4.70% decline in the prevalence of hypertension, based on the 2018 ENNS result, the
eventual prevalence of hypertension in the Philippines by 2050 will decrease to 15.60% (Fig.
3), providing a significant total reduction of 8.30% from 2015 [17]. The decrease in the
prevalence was more observable among females (31.38%) than among males (17.00%).
Moreover, a more significant decline in prevalence rate was noted in extreme age groups (the
20s to 30s and 60s to 80s) regardless of sex (Table 3). If deceleration continues until 2050, the
projected mortality will decrease from 210,272 to 137,685. This decline will result in an
estimated reduction of 72,587 deaths (Table 4).
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Figure 1: Rate of prevalence of elevated blood pressure (BP) among Filipino adults aged 20
years old and above, historical (years 1993 to 2015) and projected five-year interval from the
years 2020 to 2050 using projection from historical years 1993 to 2015.
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Figure 2: Projected number of deaths from various causes due to uncontrolled hypertension
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Figure 3: Projected decline in the prevalence oof hypertension based on 2018 report versus
2015 report with projection to 2050.

Year 2015

Year 2050

Prevalence
Rate

Number of Filipino

Adults with
Hypertension
(Millions)

Prevalence
Rate

Number of Filipino

Adults with
Hypertension
(Millions)

Male

27.50%

13.94

25.70%

17.81

Female

20.60%

10.34

22.00%

16.01

Total

23.90%

24.28

23.80%

33.82

Table 1: Prevalence rate of elevated blood pressure and number of Filipino adults with
hypertension in 2015 (actual) and in 2050 (projected using historical trend of 1993 to 2015).
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Females

2015

(Actual)

2050

(Projected)

2015

(Actual)

2050

(Projected)

2015

(Actual)

2050

(Projected)

Number
of Filipino
adults
Prevalence
with
rate
hypertensi

on

(Millions)

Number of

Filipino
Prevalenc
adults with
e rate
hypertensio

n (Millions)

Number
of Filipino
adults
Prevale
with
nce rate
hypertensi

on

(Millions)

Number of

Filipino
Prevalenc
adults with
e rate
hypertensio

n (Millions)

Number of Filipino adults

with hypertension

(Millions)

12.40%

15.80%

12.70%

19.60%

17.30%

32.70%

30.00%

27.00%

17.70%
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37.00%

35.50%

31.10%

22.30%

40.80%

35.60%

43.40%

55.30%

40.50%

34.80%

44.50%

59.10%

39.60%

27.50% 13.94

25.70%

17.81 20.60%

10.34 22.00%

16.01

24.28

33.82

Table 2: Number of Filipino adults with elevated blood pressure in 2015 (actual) and in 2050
(projected using historical trend of 1993 to 2015) according to age and sex.

Age Group

Males

Females

Historical
trends up to
2015

Historical trend
using 2018
momentum

Historical
trends up to
2015

Historical trend
using 2018
momentum

20 - 24 Years Old

-1.00%

-3.70%

0.00%

0.00%

25 -29 Years Old

-0.50%

-1.60%

-5.60%
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30 - 34 Years Old

-0.20%

-0.70% -3.00%

-0.80%

35 -39 Years Old

-0.10%

-0.50% -0.70%

-0.10%

40 - 44 Years Old

-0.20%

-0.60% -0.90%

-0.60%

45 - 49 Years Old

-0.30%

-0.80% -1.30%

-1.90%

50 - 54 Years Old

-0.30%

-0.90% -1.20%

-4.60%

55 - 59 Years Old

-0.20%

-0.90% -0.80%

-5.30%

60 - 64 Years Old

-0.20%

-0.90% -0.30%

-3.50%

65 - 69 Years Old

-0.40%

-1.20% 0.00%

-3.20%

70 - 74 Years Old

-0.70%

-2.20% 0.20%

-4.40%

75 - 79 Years Old

-0.90%

-3.20% 0.20%

-5.30%

>80 Years Old

-0.60%

-2.00% 0.40%

-1.60%

Table 3: Projected change of elevated blood pressure prevalence rates by sex and age
segment using historical trend from 1993 to 2015 versus 2018 momentum.

Year

Number of deaths
using historical
trend projection

Number of deaths
using 2018
momentum

Deaths Prevented

2015 (Actual)

90,208

90,208

2020

100,080

91,160

(8,920)

2025

115,168

101,042

(14,126)

2030

131,701

110,681

(21,020)

2035

149,999

119,476

(30,523)

2040

169,662

127,488

(42,174)

2045

190,127

133,697

(56,430)

2050

210,272

137,685

(72,587)

Table 4: Number of deaths attributed to hypertension among Filipino adults using historical
trend projection from years 1993 to 2015 versus using projection with 2018 prevalence rate
momentum.
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Discussion

In the last two decades, the prevalence of hypertension in the Asian region seems to vary with
an estimated range from 20% to 40%, with higher prevalence among urban dwellers regardless
of socioeconomic status, conspicuously influenced by behavioral and metabolic factors such
smoking, alcohol use, obesity and history of diabetes and hypercholesterolemia [6-14]. Low-
to middle-income countries struggle to address significant morbidity and mortality due to
uncontrolled blood pressure [19]. Regardless of economic status, the identified contributing
factors to the burden of hypertension were low awareness, low percentage of the population on
treatment and inadequate blood pressure control at a mere 50% and below [6-14,21,22].

In the Philippines, with the country's increasing population, Filipinos with hypertension in the
last two decades continued to increase from 8 million to 13 million [15]. Moreover, it will
inflate to 33.82 million by 2050. In our study, a dramatic two- to six-fold increase will occur
among the elderly, aged 65 to over 80 years, from 2% to 6.80%. This finding is congruent with
data from other Asian countries owing to the aging population and longevity of life, foremost
from India, China and Japan [2,6,10,22]. With a common finding of male preponderance, our
study projects an increase in hypertensive individuals from 2015 to 2050 of 13.94 million to
17.81 million among males with a lesser number of 10.34 million to 16.01 million among
females [2,6-10,22-25]. Behavioral factors like smoking and alcohol drinking could have
caused the gender difference in hypertension prevalence [17].

The early development of hypertension among the younger population is another remarkable
finding in our projection study. The male gender will be affected earlier than the female gender
at 12.40% to 32.70% (20 to 49 years old) in 2015, with an average annual increase of 1.32%
in 2050. Although young females will not have the same pattern, more will be affected as they
age, with a prevalence of 39.20% to 59.10% at age 60 to 80. Overweight, obesity and physical
inactivity are metabolic and behavioral risk factors becoming more prominent among young
females. Females become more obese as they age [14,17].

Using a 4.70% decline in the prevalence of hypertension, the eventual prevalence in the
Philippines in the year 2050 will decrease to 15.6%, providing a significant reduction of 8.30%
from 2015 [17]. During the writing of our manuscript, the FNRI published the 2019 ENNS
results [26]. An additional 1.70% decrease in the 2019 ENNS report resulted in a remarkable
9.0% total decrease in the prevalence of hypertension in four years (2015 to 2019) [26]. Only
Singapore has attained such an early decline in hypertension prevalence at 7% (21.6% to
14.6%) among the Asian countries from 2000 to 2015 [27]. The other countries which showed
a downward trend in hypertension prevalence were Korea and Japan [22,28]. The decrease in
the prevalence of hypertension among Filipinos using the 2018 momentum will be more
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pronounced among females (31.38%) than among males (17.00%) in 2050. Moreover, there
was a more significant decline in the prevalence rates in extreme age groups (the 20s to 30s
and 60s to 80s) in males and female gender.

Robust programs and collaboration from governmental and non-governmental units seem to
have contributed to the downward trend in hypertension in the Philippines [29-31].
Specifically, the 2012 Sin Tax Law was passed primarily to finance the Universal Health Care
Program with a secondary objective of addressing public health issues related to alcohol and
tobacco use [29]. Six years after its implementation, Austria and Pagaduan reported a
significant reduction in annual cigarette consumption of households in all income brackets [32].
The 2018 and 2019 ENNS reports reflected this observation showing a decline in the proportion
of smokers and alcohol drinkers in both genders, all age levels and in rural and urban dwellers,
regardless of socioeconomic status [14,17].

Another effective health program is the 2012 Philippine Health Insurance Corporation
(PhilHealth) Primary Care Benefits Package. Filipinos were able to avail of free out-patient
screening for risk factors (diabetes, cholesterol) for hypertension in health units, which
eventually expanded to out-patient availment of medications for hypertension [30]. This
adaption enhanced this program by the Department of Health of the WHO Package of Essential
(PEN) intervention program for non-communicable diseases to all its health units [31].

For the past 26 years, the Philippine Society of Hypertension (PSH), in collaboration with other
related medical and non-medical organizations locally and internationally, has been active in
its mission to address the hypertension problem through diagnosis, management and research.
For over ten years, its partnership with the Department of Health has successfully increased
public awareness through the 2009 Presidential Decree that made the month of May the
"National Hypertension Awareness Month" through its established chapters all over the
country. The month-long activities also highlight the World Hypertension Day (WHD)
celebration of the World Health League of the International Society of Hypertension (ISH).

What could be considered the most significant achievement so far of PSH is the educational
initiative of the society. Running on its 19" year, the Clinical Course in Hypertension
Management Program has empowered over three thousand physicians and paramedical
practitioners with hypertension's basic and clinical knowledge. Over 500 physicians have been
certified as hypertension specialists, now serving in the country's far-flung areas. Through all
these years, PSH has sustained its collaboration with other sectors like educators, media, lay
and patients and legislators.

Lastly, the sustenance of effective programs is vital to achieving the targeted goal of reducing
the prevalence of hypertension. All initiatives are geared toward halting the continuous increase
in the morbidity and mortality rates due to adverse cardiovascular outcomes (ischemic heart
disease, heart failure, stroke, chronic kidney disease), of which hypertension is a leading cause
[1,19]. It was an eye-opener in this 2050 projection study that close to one hundred thousand
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deaths could be prevented and probably even more, if hypertension prevalence continuously
declines.

Conclusion

The number of Filipinos afflicted with hypertension will continue to increase over the next
three decades. As the prevalence of hypertension inflates, the disease burden due to chronic
complications such as ischemic heart disease, stroke and chronic kidney disease will
proportionally increase in the following years. These findings created a significant challenge
for appropriate and timely intervention in all sectors.
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