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Introduction
Cardiovascular diseases (CVD) mortality has been shown to 
follow a seasonal pattern in many populations1,2. CVD 
mortality showed a clear seasonal pattern, broadly defined 
winter peaks being higher in winter than in summer1-6. The 
peak to nadir differences was highest in countries located at 
mid-distance from the Equator2. In England and Wales, the 
winter peak accounts for an additional twenty thousand 
deaths per annum5,7. In Europe, seasonality of mortality 
accounts for 16% more deaths in winter than in summer, 
making it a public health issue2.

Hippocrates recognized that mortality is higher in cooler 
than in warmer months2. The factors influencing this 
seasonal variation are not well studied3. In subtropical and 
warm temperate zones, epidemiologic surveys demonstrat-
ed conflicting results with regard to seasonal variation in 
cardiac death in a variety of populations regionally. Most 
reports consistently observed a high cardiac death rate in 
general population in winter season probably affected by a 
variety of factors, physiological, medico-scientific, meteo-
rological, socioeconomic, such as elevated immune 
reaction, uncontrolled hypertension, immobility, and 
increased risk for respiratory infections associated with cold 
temperature and so forth. The pattern of variation may differ 
over time and by country6-9. 
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Abstract 
Background: Although seasonal variation in cardiovascular disease (CVD) is largely driven by predictable changes in 
weather conditions, a complex interaction between ambient environmental conditions and the individual is evident; in many 
populations it follows a seasonal pattern. Broadly defined winter peaks and clusters of all subtypes of CVD after cold snaps 
are consistently described, with corollary peaks linked to heat waves. Present study conducted to find out the seasonal varia-
tions in cardiac mortality in National Heart Foundation Hospital & Research Institute (NHFH&RI) in one year.
Methods: Present descriptive cross sectional study uses hospital records of mortality data of 2016 of NHFH&RI. Patient died 
between the periods from 1st January 2016 to 31st December 2016 were analyses in this study. 
Results: Total 203 deaths were reported in this periods were included in the analysis. Among them 156 (76.8%) were male 
and 47 (23.2%) were female. Mean±SD of age was 58.67±13.28 years with a range from 16 to 95 years. Highest number were 
in the age group of 61-70 years (30.5%) followed by 51-60 years age group (29.1%). Among the patients 51.2% were hyper-
tensive, 45.3% were diabetic, 12.8% had CKD and 26.6% were smoker. Most of the patients (87.2%) had no history of revas-
cularization. Among them 6.9% had history of PTCA, 4.9% had history of CAGB and 1.0% had history of both PTCA and 
CABG.  Most of the common primary causes of death was AMI (29.6%) followed by CSA (24.6%). NSTEMI, OMI and ICM 
were 14.3%, 13.3% and 08.4% respectively. The primary cause of UA and DCM were 3.0% each. Highest number of death 
occurred during the month of October (11.8%) followed by the month of June (11.3%) and December (11.3%). Death in the 
month of January and November were 10.3% and 9.9% respectively. Death in February and March April, May, July, August 
and September, were 6.9%, 5.4% 5.9%, 5.4%, 7.9%, 5.9% and 7.9% respectively. About one forth of death occurred during 
season of Hemanta (late autumn) 24.1%, followed by Shhit (winter) 18.7% and Barsa (rainy) 17.7%. Death in other seasons 
such as Grisma (summer), Sarat (autumn) and Basanta (spring) were 12.8%, 15.3% and 11.3% respectively. More than half 
of the death occurred during the night time 53.2%.
Conclusion: Although we found use one year data only there is seasonal variation of cardiac mortality in National Heart 
Foundation Hospital & Research Institute. Analysis of data of several years such five to ten years can verify the results of the 
current study. 
           (JNHFB 2018; 7 : 18-21)
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In many physiological systems there are well documented 
circadian and seasonal rhythms. Catecholamines, for exam-
ple, have a circadian rhythm with a morning peak and 
nocturnal trough, whereas mood is known to vary with the 
seasons. Over recent years, similar patterns have been 
sought and established in ischaemic heart disease6,8. Gener-
alized cooling of the body surface of unclothed subjects has 
been shown to cause peripheral vasoconstriction and to 
increase cardiac output, blood pressure and circulating 
noradrenaline. Cold is associated with both a higher systolic 
and diastolic blood pressure and this sustained blood 
pressure differences causes an increase in oxygen consump-
tion by the heart and associated with a 21% increase in CHD 
events5. In patients whose coronary circulation is already 
compromised this extra demand may produce myocardial 
ischaemia and, therefore, angina pectoris or myocardial 
infarction5,6,8. In Britain, winter blood pressures exceed 
summer blood pressures by around 5 mmHg5. 

Behavioural and physiological responses to seasonal change 
may modulate susceptibility to cardiovascular seasonality1. 
Acute myocardial infarction is more common in winter and 
more common on colder days, independent of season. 
Environmental temperature may play an important part in 
the pathogenesis of acute myocardial infarction8.

The circadian and seasonal variation in the occurrence of 
myocardial infarction and sudden cardiac death could be of 
great help in the study of causal mechanisms in cardiac 
events6,10. Present study conducted to find out the seasonal 
variations in cardiac mortality in National Heart Foundation 
Hospital & Research Institute (NHFH&RI) in one year.

Methods 
Present descriptive cross sectional study uses hospital 
records of mortality data of 2016 of NHFH&RI. Patient died 
between the periods from 1st January 2016 to 31st Decem-
ber 2016 were analyses in this study. In this study one 
primary cardiac cause of death recorded in the death file 
taken in the consideration during analysis. Particulars of the 
patients such as age, gender, risk factors and previous revas-
cularization history were recorded from the hospital file of 
the patient.   

Results
Table 1: Distribution of age group and gender

Age group Frequency Percent

<40 yrs  19 09.4
41-50 35 17.2
51-60 59 29.1
61-70 62 30.5
>71 28 13.8
Mean ±SD (Range) 58.67±13.28 (16-95)
Gender 
Male  156 76.8
Female  47 23.2

Table 1 shows the distribution of age group of the patients. 
Mean±SD of age was 58.67±13.28 years with a range from 
16 to 95 years. Among them highest number were in the age 
group of 61-70 years (30.5%) followed by 51-60 years age 
group (29.1%). Other 9.4%, 17.2% and 13.8% were in the 
age groups of <40, 41-50 and >71 years respectively. 
Among them 156 (76.8%) were male and 47 (23.2%) were 
female.

Figure1: Bar diagram of age group of the patients 

Table 2: Distribution of risk factors

Risk factors  Frequency* Percent

Hypertensive  104 51.2
DM 92 45.3
CKD  26 12.8
Smoking  54 26.6

*Multiple responses

Table 2 shows the distribution of risk factors of the patients. 
Among the patients 51.2% were hypertensive, 45.3% were 
diabetic, 12.8% had CKD and 26.6% were smoker. 

Table 3: Distribution of previous medical history of             
revascularization

Table 3 shows the distribution of previous medical history 
of revascularization. Most of the patients (87.2%) had no 
history of revascularization. Among them 6.9% had history 
of PTCA, 4.9% had history of CAGB and 1.0% had history 
of both PTCA and CABG. 
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Revascularization  Frequency  Percent  

No history of 
revascularization 

177 87.2 

Status Post PTCA 14 6.9 

Status post CABG 10 4.9 

Status Post PTCA & 
Status post CABG 

02 1.0 

Total  203 100.0 
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Table 4: Distribution of primary causes of death

Primary cause of death Frequency Percent

AMI 60 29.6
CSA 50 24.6
NSTEMI 29 14.3
OMI 27 13.3
ICM 17 08.4
RMI 08 03.9
UA 06 03.0
DCM 06 03.0
Total 203 100.0

Table 4 shows the distribution of primary causes of death. 
Most of the common primary causes of death was AMI 
(29.6%) followed by CSA (24.6%). NSTEMI, OMI and 
ICM were 14.3%, 13.3% and 08.4% respectively. The 
primary cause of UA and DCM were 3.0% each.

Table 5: Distribution of death by month and seasons

Table 5 shows the distribution of death by months and 
seasons. Highest number of death occurred during the 
month of October (11.8%) followed by the month of June 
(11.3%) and December (11.3%). Death in the month of 
January and November were 10.3% and 9.9% respectively. 
Death in February and March April, May, July, August and 
September, were 6.9%, 5.4% 5.9%, 5.4%, 7.9%, 5.9% and 
7.9% respectively. Highest number of the about one forth of 
death occurred during season of Hemanta (late autumn), 
24.1% followed by shhit (winter) 18.7% and Barsa (rainy) 
17.7%. Death in other seasons such as Grisma (summer), 
Sarat (autumn) and Basanta (spring) were 12.8%, 15.3% 
and 11.3% respectively.

Figure 2: Line chart of distribution of death by seasons

Figure 3: Line chart of distribution death by month 

Table 6: Distribution of time of death

Table 6 shows the distribution of time of death. More than 
half of the death occurred during the night time 53.2%. 
Death in morning time and evening time were 28.6% and 
18.2% respectively. 

Discussion
The present cross sectional descriptive study uses hospital 
records to death files of 203 patients died between the 
periods of 1st January to 31st December 2016 in NHFH&RI. 
Among them 156 (76.8%) were male and 47 (23.2%) were 
female. Mean±SD of age was 58.67±13.28 years with a 
range from 16 to 95 years. Highest number death occurred 
among the patients in the age group of 61-70 years (30.5%) 
followed by 51-60 years of age group (29.1%). Other 9.4%, 
17.2% and 13.8% were in the age groups of <40, 41-50 and 
>71 years respectively (Table 1). Among the patients 51.2% 
were hypertensive, 45.3% were diabetic, 12.8% had CKD 
and 26.6% were smoker (Table 2). Most of the patients 
(87.2%) had no history of revascularization. Among them 
6.9% had history of PTCA, 4.9% had history of CAGB and 
1.0% had history of both PTCA and CABG (Table 3). Most 
of the common primary causes of death was AMI (29.6%) 
followed by CSA (24.6%). NSTEMI, OMI and ICM were 
14.3%, 13.3% and 08.4% respectively. The primary cause 
of UA and DCM were 3.0% each (Table 4).

Several studies have reported circadian and seasonal varia-
tions in acute cardiovascular disease11 and there is a seasonal 
variation with a significant winter peak8. In the present study 
we found highest number of death occurred 
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F/% Apr May Jun Jul Aug Sep Oct  Nov  Dec  Jan  Feb Mar  Total 

F 12 11 23 16 12 16 24 20 23 21 14 11 203 

% 5.9 5.4 11.3 7.9 5.9 7.9 11.8 9.9 11.3 10.3 6.9 5.4 100.0 

 Summer  
(Grisho)  

Rainy
(Barsha)  

Autumn  
(Sarat)  

Late Autumn  
Hemanta  

Winter  
(Shit)  

Spring 
(Bashanta)  

 

F 26 36 31 49 38 23 203 

% 12.8 17.7 15.3 24.1 18.7 11.3 100.0 

Time of death Frequency Percent  

Morning (08:00 am-02:00 pm) 58 28.6 

Evening (02:00 pm- 09:00 pm) 37 18.2 

Night (09:00 pm-08:00 am) 108 53.2 

Total  203 100.0 
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during the month of October (11.8%) followed by the month 
of June (11.3%) and December (11.3%). Death in the month 
of January and November were 10.3% and 9.9% respective-
ly. Death in February and March April, May, July, August 
and September, were 6.9%, 5.4% 5.9%, 5.4%, 7.9%, 5.9% 
and 7.9% respectively. Highest number of the about one 
forth of death occurred during season of Hemanta (late 
autumn), 24.1% followed by shhit (winter) 18.7% and Barsa 
(rainy) 17.7%. Death in other seasons such as Grisma (sum-
mer), Sarat (autumn) and Basanta (spring) were 12.8%, 
15.3% and 11.3% respectively (Table 5).  Nicolau et al. 
(1991)4 in their study found seasonal differences in cardiac 
mortality, with a peak in July and a broader peak during the 
cold season (December to February). Our present study 
showed similar finding. Ben Ahmed et al. (2014)12 in their 
study in northern Tunisia, under Mediterranean climate, 
reported a winter excess cardiac mortality. Aronow and 
Ahn, (2000)13 in their study reported that the frequency of 
cardiac deaths in older persons living in a nursing home 
increased 1.29 times during the period December through 
March compared with the average of the two other 4-month 
periods (P < 0.001) which correlate our seasons of late 
autumn and winter. Healy, (2003)14 in his study concluded 
that exposure to cold was not the only factor contributing to 
seasonality of mortality, and he suggested that socio-eco-
nomic and housing conditions also played an important role. 
Enquselassie et al. (1993)15 in their study reported winter 
peaks in both CHD deaths and non-fatal MIs, CHD events 
were more likely to be fatal when the temperature was low 
and Douglas et al. (1991)16 demonstrated greater seasonal 
variations in out-of-hospital mortality than in-hospital 
mortality. Schwartz and Kloner, (2012)3 in their study USA 
reported that there is a 26-36% greater death rate in winter 
than summer despite different locations and climates.

The onset of acute myocardial infarction had a circadian 
rhythm with a peak in the second quarter of the day8. In the 
present study more than half of the death occurred during 
the night time 53.2%. Death in morning time and evening 
time were 28.6% and 18.2% respectively (Table 6). Arntz et 
al. (2000)11 in their study demonstrate marked variations in 
the occurrence of cardiac sudden death with peaks during 
morning hours and during winter months. The findings 
suggest that the onset of sudden death may be associated 
with endogenous rhythms and external factors. 

Conclusion
Although it is a one year study of cardiac mortality we found 
some seasonal variation in cardiac death. However effect of 
environmental temperature on the pathogenesis of cardiac 

death need to explore by large scale long term study in our 
population.
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