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ABSTRACT
Objective: Cardiovascular diseases (CVDs) are still the
leading cause of death worldwide despite the recent
decline in mortality rates attributable to CVD in
Western Europe and the Americas. The aim of this
study is to investigate mortality trends due to
ischaemic heart disease (IHD) and stroke in Panama
from 2001 to 2014, as well as the mortality differences
by sex and age groups.
Methods: Data were obtained from the National
Mortality Register. The International Classification of
Diseases 10th revision codes (ICD-10) I20–I25 and
I60–I69 were used for IHD and stroke, respectively.
Age-adjusted mortality rates were calculated using the
world population of the WHO as standard. Trends were
analysed using Joinpoint Regression Program and
annual percentage changes (APC) were estimated.
Results: From 2010, the IHD mortality trend began to
decline in the whole population of Panama (APC
−4.7%, p<0.05). From 2001 to 2014, a decline in the
trend for IHD mortality was observed (APC −1.7%,
p<0.05) in women, but not in men. Stroke mortality
showed a significant annual decline during the study
period (APC −3.8%, p<0.05) and it was more
pronounced in women (APC −4.5%, p<0.05) than in
men (APC −3.3%, p<0.05).
Conclusions: In Panama, the mortality rates from IHD
and stroke have declined in recent years. Better access
to healthcare, improved treatment of acute IHD and
stroke, low tobacco consumption and better control of
hypertension probably account for a significant part of
this mortality reduction.

INTRODUCTION
Despite recent declines in mortality rates
attributable to cardiovascular disease (CVD)
in Western Europe and North America, CVD
is still a leading cause of death worldwide.1

In Latin America, CVD remains the most
important cause of death, and four out of
five deaths are caused by ischaemic heart
disease (IHD) or stroke.2

Panama is an upper middle-income
country where non-communicable diseases,
and within these, CVD dominate the

mortality profile.3 In the last decade, Panama
has experienced socioeconomic changes evi-
denced by a sustained economic growth, a
modest poverty reduction and an expansion
of its social services network.4 In 2008,
Panama was the first country in the region to
implement an absolute ban on advertising,
promoting and sponsoring tobacco products.
Moreover, a large tax increase on tobacco

KEY QUESTIONS

What is already known about this subject?
▸ Cardiovascular disease (CVD) is a global public

health concern. As with other countries in the
region, CVD is the leading cause of death in
Panama. Recent studies performed in developed
and developing countries, including Latin
America, have reported a decline in mortality
trends due to CVD.

What does this study add?
▸ This is the first national study for Panama that

has evaluated recent general and sex-specific
mortality trends due to ischaemic heart disease
(IHD) and stroke. The results show a sustained
decrease in the trend of stroke mortality from
2001 to 2014, for both sexes and in all age
groups. For IHD, a decrease in the mortality
trend was observed starting from 2010 and this
was most marked in women. In contrast to
these findings, we observed a rise, albeit non-
significant, in mortality trends due to IHD and
stroke among young adults.

How might this impact on clinical practice?
▸ Improved measurement of the incidence of CVD

and of the prevalence of cardiovascular risk
factors could result in public health strategies
aimed at sustaining the observed decreasing
trends in mortality and avoiding a future rever-
sal. A turnaround of the observed trends could
occur due to a rise of risk factors like obesity
and diabetes mellitus. This study underscores
the need to implement a national registry to
record the incidence and prevalence of CVD risk
factors in Panama.
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products was implemented by law.5 The most recent
surveys of tobacco consumption in Panama reported a
prevalence of 6.1%, one of the lowest in the world.6

IHD and stroke mortality partly reflect the patterns and
impact of risk factors in the national population. However,
the variations of mortality caused by CVD throughout
time have not been previously studied with robust statis-
tical tools. Thus, the aim of this study is to describe the
mortality trend of IHD and stroke in Panama from 2001
to 2014 using National Mortality Register (NMR) data. As
differences in CVD risk factors and disease incidence
among sexes have been reported,7 a secondary aim is to
explore the mortality trends by age and sex.

MATERIALS AND METHODS
We conducted a retrospective registry-based study of
mortality trends due to IHD and stroke in the Republic
of Panama, for the years 2001–2014.
Data were obtained from the NMR of the Department

of Vital Statistics of the National Institute of Statistics
and Census. This department is the government agency
responsible for the compilation and codification of
deaths occurring in Panama. The process of compiling
and coding deaths is performed by trained personnel. A
study of Panama’s vital statistics data conducted between
1990 and 1999 concluded that the data were of medium
quality.8 Nevertheless, a recent study on the perform-
ance of civil registration and vital statistics systems in 148
countries from 1980 to 2012 reported that the data of
Panama were of high quality.9

No substantial changes in the International
Classification of Diseases 10th revision codes (ICD-10)
were performed during the time frame for this analysis.
The cause of death was recorded using ICD-10 codes
I20–I25 and I60–I69 for IHD and stroke, respectively.
During the study period, a total of 21 581 deaths due to
IHD were recorded, 58.9% (n=12 711) were men and
41.1% (n=8870) were women. Regarding stroke, a total
of 19 653 deaths were recorded, of which 53.2%
(n=10 460) were men and 46.8% (n=9193) were women.
Of the total number of deaths analysed, 98.3% were cer-
tified by a doctor.
Specific mortality rates were calculated as the number

of deaths per 100 000, using the mortality data and the
estimates and projections of the total population of
Panama to July 1st for each year, according to sex and
age, based on the last census conducted in 2010. These
specific mortality rates were standardised for 5-year age
groups using the direct method and the world standard
population of the WHO as reference. We categorised
the age groups starting at ≥35 years of age, according to
10-year age groups, grouping in the oldest category
those ≥75 years of age.
For the trend analysis, we used the regression program

Joinpoint V.4.2.0.2. This statistical software helps to find
the best-fit line through several years of data, determin-
ing whether a multisegmented line is a significantly

better fit than a straight line. The points where line seg-
ments are joined are called ‘joinpoints’, and each join-
point denotes a statistically significant change in trend.
The program also performs permutation tests to deter-
mine the number of ‘joinpoints’ necessary for statistical
significance. To describe and test the significance of
each period, an average annual percentage change
(APC) of the trend was estimated with 95% CIs and p
values. IBM SPSS Statistics V.19 was used to manage data-
bases and GraphPad Prism V.6.01 to generate the graphs
and perform statistical analysis.
As this study analysed anonymous secondary data on

mortality, no ethics approval was required.

RESULTS
Ischaemic heart disease
From 2001 to 2010, the age-adjusted mortality rate from
IHD showed a horizontal trend (APC −0.03%, p=0.96)
(figure 1). From 2010 onwards, the IHD mortality rate
showed a significant downward trend (APC −4.7%,
p<0.05). During the same period (2010–2014), the mor-
tality due to IHD stratified by sex showed a significant
downward trend only in women (APC −1.7%, p<0.05)
(table 1). This decrease was driven by the mortality
trends seen in older women. In men, no significant
change in the mortality rate from IHD was noted during
the study period.
The analysis of the age-specific mortality rates by sex

for the years 2001 and 2014 revealed that the rates
increased with age for both sexes. When comparing
mortality rates from 2001 with those from 2014, we
observed that the mortality rate in women below
45 years increased from 1.5 per 100 000 in 2001 to 6.2
per 100 000 in 2014. Similarly, in men below 45 years,
the mortality rate increased from 6.4 per 100 000 in
2001 to 10.1 per 100 000 in 2014 (figure 2).
We found no significant difference in the median age

of death from IHD among men and women who died in
2001 compared with 2014. In 2014, the median (IQR)

Figure 1 Mortality trends from ischaemic heart disease and

stroke in Panama, from 2001 to 2014. Annual percentage

change (APC), 95% CI.
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age of death from IHD for men was 75 (65–84) years and
for women was 82 (72–90) years, respectively (p<0.01).

Stroke
Stroke mortality showed a decreasing trend throughout
the 14 years of the study period (APC −3.8%, p<0.05)
(figure 1). The age-adjusted mortality rates by sex also
showed a decrease in the mortality trends for both
sexes, and this was more pronounced in women (APC
−4.5%, p<0.05) as compared with men (APC −3.3%,
p<0.05) (table 2).
In women, the trend in age-specific mortality rates

from stroke from 2001 to 2014 showed a significant

decrease in all age groups, except for those below
45 years of age (table 2). For men, the trend in age-
specific mortality rates for stroke in the group aged 35–
44 years showed a decline between the years 2001 and
2010 (APC −15.0%, p<0.05), while in the group aged
65–74 years, there was a downward trend between the
years 2005 and 2010 (APC −9.1%, p<0.05) (table 2).
Women aged 35–44 years had a higher mortality rate

from stroke in 2014 (6.2 per 100 000) compared with
2001 (4.0 per 100 000). In all of the other female and
male age groups, the mortality rate from stroke was
lower in 2014 than in 2001 (figure 3).
The median (IQR) age of death due to stroke increased

from 82 (73–88) to 83 (73–90) years in women during
the study period (p<0.05), whereas in men, it increased
from 77.5 (68–85) to 79 (68–87) years, albeit not signifi-
cant. In 2014, the median age of death from stroke was
4 years higher in women than in men (p<0.001).

DISCUSSION
This is the first national study performed in Panama evalu-
ating recent general age and sex-specific mortality trends
due to IHD and stroke using robust statistical tools. The
study revealed a sustained decrease in trends for stroke
mortality from 2001 to 2014, in both sexes and in all age
groups. For IHD, a decrease in mortality trends was
observed from 2010 in both sexes and in all age groups.
Studies performed recently in other countries have also

shown a decline in the trends of mortality from CVD.10 11

In Western Europe, total CVD mortality has markedly
declined with decreases observed also for IHD and
stroke.12 13 North American countries have had higher
declines of CVD death rates when compared with coun-
tries in Latin America and the non-Latin Caribbean.14

In most countries of the Americas, the age-adjusted
CVD death rates have dropped from the year 2000 for

Table 1 Age-specific mortality trends from ischaemic heart disease by sex in Panama, from 2001 to 2014

Ischaemic heart disease

Trend 1 Trend 2

Age group Period APC (95% CI) Period APC (95% CI)

Men

35–44 2001–2014 1.3 (−3.4 to 6.3)

45–54 2001–2014 −0.9 (−3.3 to 1.6)

55–64 2001–2014 −0.5 (−1.9 to 1.0)

65–74 2001–2014 −0.1 (−1.0 to 0.7)

75+ 2001–2014 −1.0 (−2.1 to 0.1)

Total 2001–2014 −0.8 (−1.6 to 0.1)

Women

35–44 2001–2014 5.4 (−0.03 to 11.2)

45–54 2001–2014 1.5 (−2.9 to 6.2)

55–64 2001–2007 3.5 (−2.0 to 9.4) 2007–2014 −6.5* (−10.4 to −2.3)
65–74 2001–2014 −2.0* (−3.6 to −0.3)
75+ 2001–2014 −1.5* (−2.3 to −0.7)
Total 2001–2014 −1.7* (−2.6 to −0.8)
*p<0.05.
APC, annual percentage change.

Figure 2 Specific mortality rates from ischaemic heart

disease by sex and age group in Panama, 2001–2014. On

the Y-axis, specific mortality rates are plotted by age and sex

on a logarithmic scale, and on the X-axis, the age groups at

10-year intervals.
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both men and women, and the death rates for CVD
have been shown to be higher among upper middle and
lower middle-income countries.11 That study also
showed no significant changes in the trends of CVD
mortality in Panama from 2000 to 2009. This result
could, in part, be due to the fact that this study included
mortality induced by all diseases of the circulatory
system and only carried its analysis up to the year 2009.
In our study, we observed that mortality due to IHD
began to decrease from the year 2010 onwards.

Decrease in mortality from IHD and stroke
Several reasons might have contributed to the decrease
in the mortality trends from stroke and IHD that have
been noted in Panama.

High blood pressure (HBP) is the most important
modifiable risk factor for the development of any type
of stroke.15 HBP is also an important risk factor for the
development of IHD. A Panamanian study published in
2014 reported that 63% of strokes were ischaemic, and
that the most common risk factor associated with stroke
was HBP (73%).16 Prospective clinical trials have shown
that a decline in blood pressure, even if modest, could
result in a reduction of the risk of developing stroke.15

A cross-sectional study on the prevalence of risk
factors for CVD (Prevalencia de factores de riesgo aso-
ciados a enfermedad cardiovascular (PREFREC)), per-
formed in two provinces of Panama where 60% of the
country’s population resides, reported that 72.8% of the
study population had blood pressure measured by a
health professional in the previous 12 months. In add-
ition, 67% of those found to have HBP or a history of
HBP were receiving hypertensive treatment.17 These
levels of detection and treatment of HBP, in part due to
primary healthcare programmes, have probably
impacted the incidence of stroke and IHD and might
somehow be related to the decrease in the mortality of
these two pathologies.
Tobacco consumption has been proven to be a risk

factor for CVD because of its relationship with athero-
sclerosis, endothelial damage, platelet activation,
increase of blood viscosity and also, in the short term, it
increases the rigidity of the arterial wall which can lead
to the rupture of atherosclerotic plaques.15 It has been
shown in the elderly that the biological effects of
tobacco on cardiovascular mortality are more related to
current use compared with the risk accumulated by a
history of consumption (former smokers).18 The
observed decrease in the mortality trend from IHD
since 2010 may be partly due to a decrease in tobacco
consumption related to the aforementioned

Table 2 Age-specific mortality trends from stroke by sex in Panama, from 2001 to 2014

Stroke

Trend 1 Trend 2 Trend 3

Age group Period APC (95% CI) Period APC (95% CI) Period APC (95% CI)

Men

35–44 2001–2010 −15.0* (−23.5 to −5.7) 2010–2014 42.9 (−0.5 to 105.4)

45–54 2001–2014 −0.8 (−2.5 to 0.9)

55–64 2001–2014 −2.2* (−3.3 to −1.0)
65–74 2001–2005 0.2 (−7.7 to 8.8) 2005–2010 −9.1* (−16.3 to −1.2) 2010–2014 4.0 (−4.2 to 13.0)

75+ 2001–2014 −3.2* (−4.0 to −2.4)
Total 2001–2014 −3.3* (−4.0 to −2.5)
Women

35–44 2001–2014 1.1 (−2.6 to 4.9)

45–54 2001–2014 −4.6* (−8.2 to −0.9)
55–64 2001–2014 −2.8 (−5.5 to 0.1)

65–74 2001–2014 −4.5* (−6.1 to −2.9)
75+ 2001–2014 −4.3* (−5.3 to −3.3)
Total 2001–2014 −4.5* (−5.4 to −3.5)
*p<0.05.
APC, annual percentage change.

Figure 3 Specific mortality rates from stroke by sex and age

group in Panama, 2001–2014. On the Y-axis, specific

mortality rates are plotted by age and sex on a logarithmic

scale, and on the X-axis, the age groups at 10-year intervals.
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antismoking measures. In fact, the implementation of
these laws was associated with a reduction of tobacco
consumption and a reduction in the occurrence of
acute myocardial infarction.19

Intravenous thrombolytic therapy was introduced in
Panama in 2013 as a treatment for ischaemic stroke.16 In
the context of mortality reduction due to stroke, this
benefit probably occurred in a minority of patients
who were evaluated and treated in tertiary care hospitals.
We believe that the greatest impact in reducing stroke
and IHD-related mortality has been better access to
healthcare, improved training of healthcare delivery
personnel, better preventive measures of poststroke com-
plications, reduction of tobacco consumption and
improved HBP control in the general population.

Divergence in trends
A global study that evaluated mortality from stroke rela-
tive to IHD mortality using 2004 data reported a small
difference in mortality (0–5%) between stroke and IHD
in Panama.20 Similarly, our age-adjusted mortality rates
from IHD and stroke were 54.2 and 54.5 per 100 000,
respectively, for that year. Subsequently, the mortality
between both diseases began to diverge in ensuing
years. While stroke mortality maintained a decreasing
trend throughout the whole study period, it was not
until 2010 that IHD mortality began to descend.
IHD and stroke have atherosclerosis as a common

pathophysiological mechanism and also share certain
modifiable and non-modifiable risk factors. While HBP,
alcohol abuse and advanced age are stronger predictors
for stroke, dyslipidaemia, diabetes mellitus (DM), obesity
and smoking appear to be more associated with
IHD.15 21

Some people may have had risk factors for both dis-
eases. It is likely that those at risk of suffering a stroke
could have acquired a survivorship advantage after first
suffering an IHD event, which might have induced
behavioural changes associated with a reduction of
stroke-related risk factors. It is also possible that those
who were at risk of suffering a stroke, died at an earlier
age from IHD, thus reducing the number of people that
could have died later from stroke.22

Nevertheless, in order to better explain the decreasing
trends in mortality, the relation between incidence and
mortality from IHD and stroke needs to be studied. It
is possible that these decreasing trends in mortality
are the result of a reduction in lethality and not neces-
sarily a decline in the incidence of these diseases.23

Furthermore, there is a need to determine the relative
contribution of primary prevention programmes, which
reduce the incidence, and/or secondary prevention pro-
grammes and improved hospital care, which decrease
the lethality of stroke and IHD.
The fact that we found a decrease in mortality rates

without an increase in median age of death from these
diseases suggests that it is necessary to promote healthier
lifestyles and to improve access and quality of health

services. It was not possible for us to analyse in parallel
the trends of incidence and mortality, as we do not have
a national registry of CVD. Additionally, we did not
evaluate the knowledge, attitudes and practices of the
Panamanian population regarding the recognition of
IHD and stroke symptoms, which might have produced
earlier access to a health facility to receive proper
treatment.

Difference between sexes
Our study has shown lower mortality rates from stroke
and IHD in women than in men. These differences
might be due to physiological characteristics intrinsic to
sex, behaviour concerning health habits, or a combin-
ation of both.
Women reported a statistically significant higher fre-

quency of preventive health evaluations than men in a
national survey of health and quality of life held in
Panama in 2007.24 The PREFREC study also showed a
statistically significant difference between men and
women when assessing whether they had their blood
pressure measured.17 Of those already diagnosed with
HBP, a higher percentage of women reported receiving
antihypertensive treatment, compared with men,
although this difference was not statistically significant.17

In addition, women had a lower prevalence of smoking
(3.1%) than men (9.7%).6 Finally, other potential expla-
nations for the observed mortality differences might be
related to socioeconomic disparities that affect the
prevalence of several CVD risk factors between sexes.25

Mortality in young adults
One of the issues that emerges from our study is the
apparent elevation of IHD and stroke in men aged 35–
44 years and of IHD for women in that same age group.
Although the APC CIs are wide, other studies have
reported increasing trends in stroke mortality in adults
aged 20–54 years.26 27 The observed increase of morta-
lity among the young adults could be related to the use
of recreational drugs, to the increased prevalence of car-
diovascular risk factors such as obesity and DM, or to a
reduced usage of healthcare services.26 Some studies
have reported a flattening trend in IHD mortality for
this age group; however, the evidence that supports this
finding has been considered insufficient.27

In the young Panamanian population, there has been
an increase in the smoking prevalence reported by
global youth tobacco surveys performed in 2008 and
2012.28 This increase could possibly be influencing the
elevation of mortality from stroke and IHD noted in this
younger age groups. Moreover, a Panamanian study
reported that the prevalence of obesity has been increas-
ing in both sexes, particularly in women.29 The preva-
lence of obesity in the PREFREC study was 30.9% in
women and 18.3% in men. Additionally, only 19.9% of
the surveyed population reported doing physical activ-
ity.30 All of this suggest that the control of obesity and
DM as risks factors for CVD are areas that need to be
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strengthened if we are to continue to see a sustained
decrease in mortality due to these two diseases.
The increase in risk factors among young people is a

clear warning signal that in the future we may see a
reversal in the mortality trend from CVD.27 It is impera-
tive that we continue to monitor the evolution of these
risk factors that could trigger public health problems,
which in turn become a burden to the healthcare system
and society.26

Limitations
Several limitations need to be acknowledged. Owing to
quality of data issues, we chose not to use mortality data
prior to 2001 and thus, the number of years evaluated
was restricted.8 9 Under-reporting of deaths still persists
predominantly in the indigenous regions but the impact
of this on our mortality estimates is minor as this occurs
in small groups that live in remote areas. Owing to a
lack of data on the incidence of CVD, we were not able
to ascertain whether the observed decreases in the mor-
tality trends were associated with a decrease in the inci-
dence or a decrease in lethality. Finally, we could not
adjust for potential confounding factors such as socio-
economic status or comorbidities that might have an
impact on CVD mortality.

CONCLUSION
In Panama, the age-adjusted mortality rates from stroke
and IHD have declined in recent years. Better access to
healthcare, improved treatment of acute IHD and
stroke, low tobacco consumption and better control of
HBP, as outcomes of health policies instituted in the last
decade, probably account for a significant part of this
mortality reduction.
We need to measure, follow and better understand the

incidence of these diseases and the perception among
the population of the cardiovascular risk factors in order
to continuously adjust public health strategies so that, in
the future, the observed reductions of mortality from
stroke and IHD are not eclipsed by the rise of other risk
factors like obesity and DM. Finally, this study highlights
the need to implement a national registry to record inci-
dent CVD in Panama.
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