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ABSTRACT

Objectives The aim of the 25 by 25 goal is to reduce
mortality from premature non-communicable diseases by
25% before 2025. Studies have evaluated the 25 by 25
goal in many countries, but not in Taiwan. The aim of this
study was to estimate the 25 by 25 goal for premature
mortality from cardiovascular diseases in Taiwan.
Methods We applied the age-period-cohort model

to project the incidence of premature death from
cardiovascular disease from 2015 to 2024 and used
the population attributable fraction to estimate the
contributions of targeted risk factors. The probability of
death was used to estimate the percent change.
Results The percent change in business-as-usual
trend during 2010-2024 was only a 6% (range
1.7-10.7%) lower risk of premature mortality from
cardiovascular disease among men. The greatest
reduction in the risk of mortality occurred with

a 30% reduction in the prevalence of smoking;
however, there was only a 14.5% (10.6-18.3%)
decrease in percent change and in the corresponding
number of men (3706: range 3543-3868) who were
prevented from dying. More than a 25% reduction
in the percent change of premature cardiovascular
disease mortality among women was achieved
without control of any risk factor. To reach a 25%
reduction in men before 2025, there needs to be

a 70% reduction in the prevalence of smoking to
reduce mortality by 26.2% (22.9-29.3%).
Conclusions Cigarette smoking is the primary target
in the prevention of cardiovascular disease. Through
the stringent control of smoking, the goal of a 25%
reduction in premature mortality from cardiovascular
disease may be achieved before 2025 in Taiwan.

INTRODUCTION

Non-communicable diseases (NCDs) have become
an issue in global health, resulting in health and
economic burdens in the 21st century. More than
36 million people die from NCDs every year; almost
half of the deaths from NCDs occur between the
ages of 30 and 70 years, the so called ‘premature’
deaths, and almost three quarters of NCD deaths
occur in low and middle income countries.' The
four main types of NCDs are cardiovascular disease,
cancer, chronic respiratory disease, and diabetes.?
Among these, cardiovascular disease is the primary
cause of premature deaths and accounts for almost
half of all deaths from NCDs.?

Many health programmes have addressed the
prevention and treatment of NCDs over the past
decade. In 2011, the United Nations (UN) General
Assembly promulgated a political declaration and
asked their member states to achieve the goal of a
25% reduction in premature mortality due to NCDs
before 2025 (abbreviated as the 25 by 25 goal’).*
In response to the 25 by 25 goal, WHO not only
developed a global monitoring framework but also
published a 2013-2020 Action Plan with several
targets, such as the control of alcohol, physical inac-
tivity, salt/sodium, tobacco, high blood pressure and
diabetes/obesity, as well as improvements in medical
treatment.’ In 2013, the World Heart Federation
(WHEF) proposed a Global Cardiovascular Disease
Taskforce with the specific goal of achieving the
25 by 25 goal, but with a focus on only cardiovas-
cular disease by addressing the major risk factors of
tobacco use and hypertension.®

In response to these health initiatives, studies have
evaluated the 25 by 25 goal in many countries but
none has addressed the risk factors, especially those
for cardiovascular disease, in Taiwan.””" Among
the 10 leading causes of death in Taiwan in 2015,
cardiovascular diseases, including heart disease and
cerebrovascular disease, were the second and third
leading causes of death'®; 19% of the total deaths
were caused by cardiovascular disease, and 44% of
these were premature deaths.'®

The aims of this study were to project the prema-
ture cardiovascular disease mortality rates to 2025
by age, period, and cohort analysis, and to estimate
the 25 by 25 goal in Taiwan in order to answer the
critical questions as to how many people could be
saved from death by achieving the targets for risk
factors, and how much the prevalence of risk factor
targets needed to change in order to reach the 25
by 25 goal.

METHODS

Data sources

Records of premature deaths due to cardiovas-
cular diseases from 1990 to 2014 in Taiwan were
abstracted from the database provided by the
Ministry of Health and Welfare and categorised
into eight age groups (30-34, 35-39, 40-44, 45-49,
50-54, 55-59, 60-64, 65-69) and five period
groups (1990-1994, 1995-1999, 2000-2004,
2005-2009, 2010-2014). Only heart disease and
cerebrovascular disease were selected for this study
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according to the 9th and 10th versions of the International Clas-
sification of Diseases (ICD-9 from 1990 to 2008; and ICD-10
after 2009) codes for heart disease: 391, 392.0, 393-398,
410-414, 415.19, 416, and 420-429 (ICD-9), and 101-102.0,
105-109, 120-125, 127, and 130-152 (ICD-10). For cerebrovas-
cular disease, the codes 430-438 and 160-169 (for both ICD-9
and ICD-10) were selected. Population numbers from 1990 to
2014 were abstracted from the online database provided by the
Department of Statistics of the Ministry of the Interior in Taiwan.
Age and calendar year were similarly categorised. Data for the
age-specific prevalence of hypertension and diabetes were taken
from the database, Taiwan Behavioural Risk Factor Surveillance
System, provided by the Health Promotion Administration
in Taiwan. A total of 34406 hypertensive and 57574 diabetic
premature deaths from 2010 to 2014 were identified. Data
for the age-specific prevalence of hyperlipidaemia were taken
from the database, National Health Interview Survey, provided
by the Health Promotion Administration in Taiwan. A total of
21940 premature deaths in 2009 were identified. Data for the
age-specific prevalence of smoking were taken from the data-
base, Taiwanese Adult Smoking Behaviour Surveillance System,
provided by the Health Promotion Administration in Taiwan.
A total of 84171 premature deaths from 2010 to 2014 were
available for analysis. The age-specific prevalence of smoking,
diabetes, hypertension and hyperlipidaemia are presented in the
online supplementary table S1.

Cerebrovascular disease

Heart disease

The relative risks of high blood pressure, high total choles-
terol and high blood glucose for cardiovascular disease were
used to determine the conservative estimates for hypertension,
hyperlipidaemia and diabetes, and were taken from the study
by Singh and colleagues.” The relative risk for smoking in
cardiovascular disease was taken from the study by Kontis and
colleagues.'* The relative risks of smoking, high blood pressure,
high total cholesterol and high blood glucose are presented in
the online supplementary table S2. We excluded body mass
index (BMI) in our study design because of its potential inva-
lidity in diagnosing obesity in Asians. The association between
BMI and obesity in Asians had shown that those with a lower
BMI were fatter than comparable whites.'® Previous studies have
also indicated that the accuracy of BMI in predicting overweight
or obesity is limited. 2

Statistical analysis

The world standard (WHO 2000) population proportions
were used to calculate the age-adjusted mortality rates.?'
The age-period-cohort (APC) method proposed by Tzeng
and Lee was used to forecast cardiovascular mortality.”” The
non-identifiability problem (of parameter estimation) arises
because the three temporal variables used in the APC model
have an exact linear relationship: cohort+age=period;
that is, given a person’s birth year and his/her age of death,
the calendar year in which the person died is then known.

Cardiovascular diseases

0.01

0.001

Age-adjusted Mortality Rate

Male

Female

Period
Figure 1
by gender.

Period
Age-adjusted mortality rates and confidence intervals (dotted line) for cerebrovascular disease, heart disease and cardiovascular disease

Period
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However, this problem did not hamper the present mortality
forecasting, because the fitted values in the non-identifiable
APC model were the same for all possible sets of parameter
estimates.

In accordance with the WHO action plan, we calculated the
population attributable fractions (PAF) and the probability
of death in the absence of other causes of death for a partial
elimination of exposure using the formulas presented in the
online supplementary appendix 1. Specifically, we considered
a 309% reduction in the prevalence of smoking, a 25% reduc-
tion in the prevalence of hypertension, a 30% reduction in the
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prevalence of diabetes, and a 30% reduction in the prevalence
of hyperlipidaemia. All statistical analyses were performed
using SAS software (9.4 version, SAS).

RESULTS

Figure 1 shows the age-adjusted mortality rates for heart
disease, cerebrovascular disease and cardiovascular disease
from 1990 to 2014 and the projections for 2015 to 2024 for
men and women. For heart disease in men, 285 deaths per
100000 population occurred from 2010 to 2014—a 1.12-fold
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Figure 2 Age, period, and cohort effects and their projected effects on heart disease (panel A) and cerebrovascular disease (panel B) among men

(blue line) and women (red line).
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Percent change from probability of death from cerebrovascular disease, heart disease, and cardiovascular disease by gender and four risk factors

Table 1

People who

would be saved

People who

from death if the
hyperlipidaemia

would be saved

People who would be

People who would

Percent change if the

from death if the
diabetes target
was reached

saved from death if the Percent change if the

hypertension target
was reached

be saved from death  Percent change if the

Percent change if the
smoking target was

reached

Percent change

hyperlipidaemia target target was

was reached

diabetes target was

reached

if the smoking target hypertension target

was reached

between 2010-2014
and 2020-2024

reached

was reached

Outcome

Gender

Men

888 (841 to 939)

1.7% (6.2 to -2.6)
—-27.5% (-23.3 to

4.3% (9.0 to —0.2) 180 (173 to 187)
62 (59 to 65)
-31.3)

751 (718 to 785)

2.1% (6.7 to -2.3)

5.0% (9.7 t0 0.5) —4.8% (-0.6 to —8.8) 2628 (2485 to 2782)

Heart disease

179(166 to 193)

-26.7% (-22.5 to -30.7)

-29.2% (-25.1 to —33.0) 415 (394 to 438)

1077 (1006 to 1155)

—-26.3% (-22.1t0 -30.2) —33.5%(-29.8 to —37.0)

Cerebrovascular disease

—6.0% (-1.7 to —-10.1) —14.5% (-10.6 to —18.3) 3706 (3543 to 3868) —8.8% (—4.6 to —12.8) 1166 (1127 to 1205) -6.6% (-2.3t0 -10.7) 242 (234 to 250) —8.5% (—4.2 to —12.5) 1067 (1019 to 1116)

Cardiovascular disease

Women

211 (194 to0 229)

-24.0% (-17.7 to

46 (43 to 50)
-29.7)

—-22.1% (-15.6 to —28.0)

183 (17110 197)

-23.7% (-17.4 t0 -29.5)

102 (90 to 115)

-24.1% (-17.9 t0 -29.7)

—21.5% (=15.0 to —27.4)

Heart disease

—38.5% (-32.4 to 55 (49 to 61)
—-43.9)

19 (18 to 21)

—37.9% (-31.7 to -43.3)

124 (115 to 135)

—39.8% (-33.8 to —45.1)

57 (50 to 66)

—37.5% (-31.4 t0 —43.0) —39.7% (-33.8 to —44.9)

Cerebrovascular disease

-29.4% (-23.2 to 265 (248 to 284)
-34.9)

66 (62 to 63)

-28.0% (-21.7 to -33.7)

307 (292 to 322)

-29.7% (-23.6 to —35.3)

159 (145 to 173)

-29.9% (-23.9 to -35.3)

-27.5% (-21.2 to -33.2)

Cardiovascular disease

increase from 2000 to 2004 and a 0.79-fold decrease from
1990 to 1994. For heart disease in women, 86 deaths per
100000 population occurred from 2010 to 2014—a 0.47-fold
decrease from 1990 to 1994. The estimated projections for
2020-2024 for men and women were 303 and 69 deaths per
100000 population, respectively. The disease trends for cere-
brovascular disease in men and women decreased by 0.28-fold
and 0.14-fold, respectively, from 1990 to 2024. For cardiovas-
cular diseases, the age-adjusted mortality showed a decreasing
trend for both sexes: 0.53-fold for men and 0.24-fold for
women from 1990 to 2024. In addition, the age-adjusted
mortality rates for men were greater than the rates for women
for both diseases, and the sex ratios (men/women) were
progressively larger over the 25 years for both diseases. The
sex ratios rose from 1.96 to 3.30 for heart disease between
the periods of 1990-1994 and 2010-2014 , and from 1.64
to 2.78 for cerebrovascular disease.

Figure 2 shows the APC analysis and the forecasting effects
of heart disease (upper panel) and cerebrovascular disease
(lower panel). For age effects in males, the mortality rate of the
oldest 65-69 year age group was 28-fold that of the youngest
30-34 year age group for heart disease, and 49-fold for cere-
brovascular disease. In comparison, the ratios of age effects for
females were a little stronger. On the other hand, the trends in
the period effect of heart disease and cerebrovascular disease
in both sexes were similar to the age-adjusted mortality rates
(figure 1) and the basic descriptive graphs by age and calendar
year (see online supplementary figure S1). The forecasting
periods of 2015-2019 and 2020-2024 were all smaller than
2010-2014 for both sexes in terms of heart disease and cere-
brovascular disease. In terms of cohort effects, heart disease and
cerebrovascular disease in both sexes showed a falling trend
from 1925 to 1950, and a rising trend thereafter. These trends
were consistent with the association between westernisation and
CVD at the developing stage after the 1970s. At this stage, those
people born after the 1950s faced the impact of westernisation,
resulting in metabolic syndrome and obesity. The forecasting
cohorts in 1985 and 1990 were all larger than that in 1980 for
heart disease and cerebrovascular disease in both sexes.

Through the analysis and forecast by APC modelling, we
combined heart disease and cerebrovascular disease as cardio-
vascular disease and used the probability of death to estimate
the percent change between 2010-2014 and 2020-2024
(table 1). A total of 30103 deaths from cardiovascular diseases
(19100 from heart disease and 11003 from cerebrovascular
disease) occurred from 2010 to 2014. The percent change in
the business-as-usual trend between 2010-2014 and 2020-2024
would be a 6% (range 1.7-10.1%) lower risk of premature
cardiovascular disease mortality among men. Even if each risk
factor target were achieved, the percent change would still be
far below the 25 by 25 goal for cardiovascular disease in men.
Among men, the percent change in the smoking target was larger
than that in the other risk factor targets, in that a 14.5% (range
10.6-18.3%) reduction would save 3706 (3543-3868) men
from premature death. The results for cerebrovascular disease
in men were inconsistent, in that they showed a 26.3% (22.1-
30.2%) reduction in the business-as-usual trend and a 33.5%
(29.8-37.0%) reduction in the trend where the smoking target
was achieved. A total of 1077 (1006-1155) men would be saved
from death from cerebrovascular disease if the smoking target
were reached. In contrast, the results for heart disease in men
showed a 5% (9.7-0.5%) increment in the business-as-usual
trend and a 4.8% (0.6-8.8%) reduction in the trend where the
smoking target was achieved. A total of 2628 (2485-2782) men
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Table 2 Values of the population attributable fraction (PAF) for heart disease, cerebrovascular disease, and cardiovascular disease by gender and

four risk factors in 2020-2024

30% reduction in smoking

25% reduction in

30% reduction in diabetes 30% reduction in

Gender Outcome prevalence hypertension prevalence prevalence hyperlipidaemia prevalence

Men
Heart disease 10.4% (9.0t0 11.7) 3.0% (2.1 t0 3.9) 0.7% (0.4 t0 1.1) 3.5% (2.8 t0 4.3)
Cerebrovascular disease 10.4% (6.3 to 14.0) 4.0% (3.6 to 4.4) 0.6% (0.1 to 1.1) 1.7% (1.3 t02.2)
Cardiovascular disease 10.4% (8.2 10 12.4) 3.3% (2.5 t0 4.0) 0.7% (0.3 t0 1.1) 3.0% (2.4103.7)

Women

Heart disease 1.6% (1.2 t0 2.0)
1.6% (1.1 t0 2.3)

1.6% (1.2 t0 2.1)

Cerebrovascular disease
Cardiovascular disease

2.8% (2.1 10 3.5)
3.5% (3.2 t0 3.9)
3.1% (2.5 t0 3.6)

0.7% (0.4 t0 1.0)
0.5% (0.2 to 1.0)
0.7% (0.3 t0 1.0)

3.2% (2.7 10 3.8)
1.6% (1.1 to0 2.0)
2.7% (2.1103.2)

would be saved from death from heart disease if the smoking
target were reached. Even if no risk factor targets were achieved,
the results for cardiovascular disease in women all showed more
than a 25% reduction before 2025. Among women, achieving
the smoking target could help reduce deaths by 29.9% (23.9-
35.3%). That was a little larger than the other risk factors,
and would save 159 (145-173) women from premature death.
The probability of death from cerebrovascular disease could be
reduced by 37.5% (31.4-43.0%) in the business-as-usual trend
and by 39.7% (33.8-44.9%) in the trend where the smoking
target was achieved. In terms of heart disease among women, the
percent change was only a 21.5% (15.0-27.4%) lower risk in the
business-as-usual trend.

The PAF values of the four risk factors for both genders are
shown in table 2. The PAF values for the smoking target were
larger than the other risk factors in men. A 10.4% (8.2-12.4%)
reduction in cardiovascular disease mortality would occur if
the smoking prevalence decreased by 30%. Similarly, 10.4%
(6.3-14.0%) and 10.4% (9.0-11.7%) reductions in cerebrovas-
cular disease and heart disease, respectively, would occur if the
smoking prevalence decreased by 30%. The PAF values for the
other risk factors in men were all <4%. On the other hand, the
PAF values were all <4% in women.

To understand more clearly why the premature cardiovas-
cular disease mortality could not be reduced by 25% before
2025 among men by simply reaching the risk factor targets,
we determined the PAF values by different age groups with the
corresponding number of persons who would be saved from
death if the risk factor targets were achieved (figure 3). For the
smoking target, we found that the PAF values decreased from
the youngest age group (17%) to the oldest age group (5%),
but the corresponding number of persons who would be saved
from deaths was inconsistent with the PAF values. A total of 108
people would be saved from death in the 30-34 year age group,
and 740 in the 60—64 year age group. This result might be reason-
able because the disease rates between 30 and 44 were smaller
than the rates in the older age groups. Furthermore, this result
might also help us to find out which age group was more effec-
tive for the control of cardiovascular disease. Despite the PAF
values between 30- and 44-year-olds being higher, the number
of persons who would be saved from deaths were still small.
It might indicate that the contribution in the younger people
would be limited even if the department of health promoted the
stringent control of smoking. The same situation also happened
in the 65-69 year age group because the PAF value was smaller.

We used the stringent control of smoking to estimate
the percent change and the corresponding number of men
who would be saved from death from cardiovascular disease
(table 3). A 50% reduction in the prevalence of smoking would

decrease deaths by 20.3% (16.7-23.8%) and save 6176 (5906—
6444) men from death due to cardiovascular disease, and would
decrease deaths by 11.4% (7.5-15.1%) and save 4381 (4141-
4637) men from premature death caused by heart disease. The
more stringent control of a 70% reduction in the prevalence of
smoking would decrease deaths by 26.2% (22.9-29.3%) and
save 8646 (8271-9025) men from death due to cardiovascular
disease, and would decrease deaths by 18.1% (14.5-21.4%) and
save 6133 (5798-6492) men from premature death caused by
heart disease.

DISCUSSION

Our study showed that the reduction of premature mortality in
females with cardiovascular disease may reach or exceed 25%
before 2025 even if no targeted risk factors (smoking, hyper-
tension, diabetes and hyperlipidaemia) were achieved. For males
with cardiovascular disease, the inhibition of smoking behaviour
would be more effective and important than the control of
hypertension, diabetes, and hyperlipidaemia, but the 25 by 25
goal would still not be reached. To achieve the 25 by 25 goal,
the stringent control of smoking, such as a 70% reduction in
prevalence, would be necessary. Controlling smoking in the
45-64 year age group may be the most effective way to prevent
cardiovascular disease.

Although the number of deaths from premature cardiovas-
cular disease in women can probably reach the 25 by 25 goal
without any control of the risk factors, the same is not true for
men. This result was not similar to that of Sacco and colleagues
who estimated the 25 by 25 goals for mortality from prema-
ture cardiovascular diseases in specific regions of the world.”®
They showed that the probability cannot decrease by 25%
before 2025 in specific regions of Eastern Europe and Central
Asia, sub-Saharan Africa, North Africa and the Middle East,
South Asia, East Asia and the Pacific, and Latin America and the
Caribbean; however, the estimates of future trends in premature
cardiovascular diseases show substantial variation across coun-
tries. Although their results across all regions were not similar to
our results for both sexes, the pattern in high-income countries
was consistent only among women. This indicated that compre-
hensive public health, medical care and treatment are effective in
preventing future premature deaths from cardiovascular diseases
in high-income countries. For example, the government of
Taiwan implemented a National Health Insurance programme in
1995, and almost every person now has access to preventive
healthcare and medical treatment. From 1982 to 1995 life
expectancy increased by 2.43 years and mortality decreased by
17.2%; these figures improved to 4.01 years and 25.2%, respec-
tively, from 1995 to 2008.
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Figure 3  Number of persons who would be saved from death if the risk factor targets for specific age groups and the corresponding values for
population attributable fractions of cardiovascular diseases (heart disease plus cerebrovascular disease) among men were reached. DM, diabetes

mellitus; HPL, hyperlipidaemia; HT, hypertension.

Epidemiological transition might explain the mortality
pattern in premature cardiovascular diseases in Taiwan
and may be a possible reason for the difficulty in reaching the
25 by 25 goal for men. In general, epidemiological transition
describes the changing process of demographic and health-re-
lated factors such as population growth, ageing, morbidity,

and mortality.** Although the mortality pattern of cardiovas-
cular diseases in most countries cannot be fully explained by
epidemiological transition, the dramatic decreasing trend of
cardiovascular diseases in high-income countries can still be
largely explained by it.'? % *® For example, a study by Santosa
and colleagues indicated that the 25 by 25 goal will be difficult
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Table 3  Percent changes in the probability of death from heart disease, cerebrovascular disease, and cardiovascular disease after the stringent

control of smoking in men

Men who would be saved
from death if a 50% reduction
in smoking prevalence was

Percent change if a 50%
reduction in smoking

Men who would be saved
from death if a 70% reduction
in smoking prevalence was

Percent change if a 70%
reduction in smoking

Outcome prevalence was reached reached prevalence was reached reached
Heart disease —-11.4% (7.5 to -15.1) 4381 (4141 to 4637) —18.1% (=14.5 to -21.4) 6133 (5798 to 6492)
Cerebrovascular disease —38.3% (—34.9 to —41.5) 1795 (1677 to 1925) —43.2% (-40.1 to —46.1) 2513 (2347 to 2696)

Cardiovascular disease —20.3% (-16.7 to —23.8) 6176 (5906 to 6444)

—26.2% (-22.9 to —29.3) 8646 (8271 to 9025)

to reach in Sweden because they are in a late stage of epide-
miological transition, and the probability of premature death
from cardiovascular disease decreased by 48.3% from 1991 to
2006." In our findings, mortality from premature cardiovas-
cular disease in women and men decreased by 66% and 42%,
respectively, from 1990 to 2014, and the mortality pattern was
stable after 2014. This is consistent with the pattern in the late
stage of epidemiological transition.?”

Following the disease guidelines of the Ministry of Health and
Welfare in Taiwan, cardiovascular disease can be categorised as
heart disease, cerebrovascular disease and hypertensive disease.
Nevertheless, we excluded hypertensive disease in this study
design in order to avoid biased results. Based on the definition
of this disease, hypertensive disease includes hypertension and
its complications, and the risk factors targeted in the 25 by 25
goal included the control of hypertension. If we included hyper-
tensive disease in the statistical analysis, the target hypertension
(a 25% reduction in prevalence) would lead to a 25% reduction
in hypertensive disease mortality.

We excluded physical activity in our study design because
previous investigations in Taiwan were not appropriate. Most
used self-assessment questionnaires and the levels and frequency
of physical activity were subjective. They were also too limited
by recall bias to reflect the long-term distribution of phys-
ical activity in the population.?® Therefore, we turned to an
investigation of blood lipids because the criteria for hyperlipi-
daemia were objective and more comparable than the criteria
for the amount of exercise. We also excluded alcohol and salt/
sodium because previous studies were inadequate. The online
database of long-term surveillance by the Nutrition and Health
Survey in Taiwan was a possible choice for the population distri-
butions of alcohol and salt/sodium intake. This surveillance
included seven investigations since 1980, but the last two were
not national in scope (one involving junior high school students
in 2010 and the other of senior high school students in 2011).
The most recent investigation of national scope was from 2005
to 2008. Nevertheless, this investigation was inadequate and did
not reflect the population distribution after 2009 because of the
large variations in the population distribution, dietary patterns,
and nutritional intake.**=?

We estimated the contributions of the four risk factors by the
PAF method as was done in previous studies.'* > Kontis and
colleagues used a time-based population impact fraction (PIF),
which is an extension of the PAF method, but they let the prev-
alence and relative risk of risk factors depend on the calendar
year; Lim and colleagues used an ordinary PAF. Despite these
differences, the results were similar, especially for the estima-
tion of NCDs attributable to risk factors in men. The control of
smoking was an effective way to prevent NCDs and cardiovas-
cular disease.

Our study demonstrated the contributions of targeted risk
factors, but there were limitations. First, we used the prevalence

of hyperlipidaemia in 2009 to represent the population distri-
bution in Taiwan. This assumed that the prevalence for each age
group in 2009 would not be much different from the preva-
lence after 2009. This assumption is inappropriate, but the
consequences are allowable because of the limited database. The
investigation by the National Health Interview Survey in 2009
was the latest database which measured the prevalence of hyper-
lipidaemia. An earlier investigation was the Taiwan Nationwide
Population-based Prevalence Survey of High Blood Pressure,
Hyperglycemia, and High Blood Lipid Profile (usually abbre-
viated as Triple-High status) in 2002, and its follow-up survey
in 2007. From the reports about Triple-High status in 2002
and 2007, the 5-year change in high blood lipids was not very
different.”!

Second, we evaluated the contributions of single risk factors
without further analysis of the contribution of multiple risk
factors. Unfortunately, there was no available database which
could be used. It might also be noted that middle and low income
countries may be limited in terms of databases. Therefore, the
analysis of single risk factors makes more sense for these coun-
tries. Finally, we chose a S-year calculation for APC analysis
in forecasting mortality to replace the single year calculation,
and this was different from previous studies.”® '* This avoided
a potential problem of forecasting error. The more points in
time that are forecast, the greater the likelihood of errors. A
total of 11 points in time are needed to forecast from 2014 to
2025 by single year calculations, but only two points by 5-year
calculations. Therefore, the APC forecasting analysis was an
appropriate method.

Although we believe that our study design and analysis were
appropriate, there are some points worth considering in order
to improve further research. Lloyd-Sherlock and colleagues
argued that the 25 by 25 goal proposed by WHO and the UN
is incompatible with the present needs of an ageing population,
and indicated that because of institutional ageism, the survival of
younger groups is more important than survival after age 70.%*
According to cancer statistics in 2015 for Taiwan, 21397 people
who were more than 70 years old died of cardiovascular disease;
that was 70% of the total deaths from cardiovascular disease.
Therefore, we suggest that older people should be included in
further research. Additionally, Bonita and Beaglehole argued
that the 25 by 25 goal is insufficient for Asian women because
secondhand smoke may be a factor for them, and the effect of
a 30% reduction in tobacco use may be limited.** *® Prevention
of exposure to secondhand smoking should be considered as a
component of the smoking target for woman.

CONCLUSIONS

Our study developed a process to evaluate the contribution
of risk factors related to NCDs, and the results provided an
important reference to improve the rates of mortality from
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NCDs in the future. Our results suggested that smoking was the
primary risk factor in the prevention of cardiovascular disease,
and stringent control of cigarette smoking can help to achieve
the 25 by 25 goal.

What is already known about this subject?

Cardiovascular diseases (heart disease plus cerebrovascular
disease) have been the second and third leading causes of death
in Taiwan since 1997. The 25 by 25 goal proposed by WHO was
important in establishing relevant healthy policy, but no previous
study provided reference data in Taiwan.

What might this study add?

We added the risk factor of hyperlipidaemia as a target in
estimating the 25 by 25 goal in Taiwan. The trend of premature
mortality in female cardiovascular disease can reach or exceed
a 25% reduction before 2025 without any control of this

risk factor. Smoking is the primary risk factor for premature
cardiovascular mortality among men rather than the other risk
factors of hypertension, diabetes, and hyperlipidaemia.

How might this impact clinical practice?

Smoking cessation in the 45-64 year age group may lessen the
risk of cardiovascular disease. The stringent control of cigarette
smoking such as a 70% reduction in its prevalence can help
Taiwan reach the 25% reduction in premature cardiovascular
mortality in males before 2025.
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