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Introduction
Seasonal patterns of cardiovascular (CV) mortality have been reported in 
many parts of the world mostly in temperate countries. There is evidence that 
suggests that some of these seasonal mortality changes are related to extreme 
ambient temperature. In Panama, a country in the tropics without wide 
variations in ambient temperature, seasonal patterns of CV mortality had not 
been studied. 

Objective
To determine if in Panama there are seasonal patterns of CV mortality.

Materials and methods
We compiled and analyzed data from the National Population Census of 2000 
and 2010, from the National Registry of mortality from CV diseases for the 
years 2001 to 2009, from the reports of temperature and humidity recorded by 
the Empresa de Transmisión Eléctrica, S.A. (ETESA) for the years 2001 to 
2009 and from the influenza reports for the years 2001 to 2009 of the 
Department of Epidemiology of the Ministry of Health.

A monthly mortality time series for the period 2001 to 2009 was calculated 
and its components were decomposed into a twelve-month period utilizing a 
moving averages technique. Elements, like cycle, seasonal occurrence, and 
stochastic components were separated. A seasonal index of mortality for CV 
diseases, cerebrovascular disease (CVD), ischemic heart disease (IHD) and 
diabetes was also calculated. Only deaths of individuals 65 years and older 
were used for the analysis.

Cycle analysis was performed independently for each disease. A procyclical 
relationship was first verified using the Engle-Granger cointegration test in 
twelve-month periods. The relationship of total deaths from CV diseases, 
CVD, IHD and diabetes to the number of total influenza cases (ICD-10 J10.0 
– J11.8) was then analyzed, using influenza cases as the explanatory variable. 
In a second analysis, thermal sensation values were defined as the explanatory 
variable.

Results
The series analyzed revealed a seasonal patterns for all CV diseases, 
especially for  IHD.  Mortality for IHD was lowest during the first trimester 
and peaked at the beginning of the third trimester of the year. For the month 
of July, the IHD mortality seasonal index showed its highest score, and the 
lowest score was in February. Influenza cases had a very similar seasonal 
pattern. 

The time series analysis revealed that each one of the series presented a first 
order AR(1) pattern. With the cointegration test, each one of the mortality 
series was first order cointegrable, showed dependency and an approximate 
temporal gap of one month when influenza cases and thermal sensation were 
used as independent variables. 

Conclusions 
For the period 2001-2009, a seasonal pattern of CV mortality was present in 
Panama. This pattern is most clearly seen in IHD mortality. The causes of 
these cyclical changes of mortality have not yet been clearly identified. 
However, acute respiratory illness and weather may be some of the forces 
driving the observed cyclical mortality changes.    

1
Instituto Conmemorativo Gorgas de Estudios de la Salud

ICGES. Panamá, Ave. Justo Arosemena y calle 35. Tel.: (507) 527 - 4811 Fax: (507) 527 - 4889
Apartado Postal: Nº 0816 – 02593. email: igorgas@gorgas.gob.pa Panamá, República de Panamá

http://www.gorgas.gob.pa/

Fact Sheet: Republic of Panama
Estimated proportional mortality by major causes of death in Panama

according to gender, 2001-2009.
Men Women

Population: 3,405,813 inhab.

Area: 75,510 km2

PIB:
20,862.9 millions US dollars

PIB per capita:
5,953 US dollars

%

Age structrure (%)

0- 14 years: 29.2
15- 64 years: 63.4
64 years and over: 7.4

Sex sctructure
101.1 men/ 100 women

Life expectancy at birth

Both sexs: 75.9 years
Male: 73.3 years
Women: 78.6

Mortality

Crude rate: 4.5/ 1,000 
inhabts.
Infant mortality rate: 12.2/ 
1,000 inhabts

Annual % of growth:
7.5%

Poverty population: 
32%

Indigeneous population (%):
12.3%

Afro population (%)
9.2%

Economic, Social and Health Indicators of Republic of Panama. 2010.
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Seasonal pattern of maximum temperature and 
thermal sensation máxima. Panamá. 2001- 2009
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Temperature and thermal sensation in Panama. 1990- 2010
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Seasonal index
Seasonal index of mortality for CV in people 65 years and older association to influenza cases and thermal sensation. There 
is seasonal relationship between influenza cases and thermal sensation. The same relationship is observed between CV 
deaths, influenza cases and thermal sensation. IHD has a closer relation with influenza cases and thermal sensation than the 
other causes of deaths.

Seasonality of influenza cases, thermal sensation with respect to the
mortality from diabetes mellitus, cardiovascular diseases and ischemic disease 

in people with 65 years and older. Panama. 2001 to 2009.
Cardiovascular disease
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Cycles
Cyclical component of each cause of death in people 65 years and older, are pro-cyclical in the long term in certain time 
periods. The cyclical oscillations keep relation of influenza cases and thermal sensation. (All death causes, Engel- Granger 
test, p < 0.05)

Cycles of influenza cases, thermal sensation with respect to the
mortality from diabetes mellitus, cardiovascular diseases and ischemic disease 

in people with 65 years and older. Panama. 2001 to 2009.

Mortality by cardiovascular diseases and cases of influenza in people
65 years and older by county and health region. Panama. 2001 - 2009

Diabetes mellitus

Cerebrovascular disease Ischemic disease

Cardiovascular disease Diabetes mellitus

Seasonal index of  mortality by ischemic disease, cancer and 
 external causes in Panama. 2001 - 2009

Cerebrovascular disease Ischemic disease
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Mortality from cardiovascular diseases and cases of influenza in people 
65 years and older by Health Region. Panama. Years: 2001 to 2009.

Source: Thermal sensation, max temp. in Panama and rainfall, relative  
humidity, evapotranspiration, wind speed in Tocumen station from ETESA; 
influenza cases, Departament of Epidemiology, MOH; deaths for 
cardiovascular disease in people 65 years and older, Vital Events, INEC.

Panamá Este
2,709
585

Darién
319
141

Guna Yala
1,467
59

San Miguelito
21,014
3,543

Metro
21,106
7,332

Panamá Oeste
8,890
3,011

Colón
4,003
1,927

Coclé
5,987
2,023Ngobe Buglé

266
60

Bocas del Toro
764
328

Chiriquí
13,149
3,419

Veraguas
2,098
2,097

Los Santos
12,492
1,630

Herrera
7,222
1,375

Health Region
Influenza cases
CV deaths
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