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Promoting factors behind hypertension in cold areas

Ye Tian*

Hyper tens ion has become the pr imary  r isk  fac tor  for 
cardiovascular disease in China and one of the most critical 
causes of death from diseases worldwide[1-2]. In China, as many 
as 50% of cardiovascular disease, chronic kidney disease, 
and diabetes patients die of hypertension[3]. Especially in the 
cold regions of north China, blood pressure demonstrates 
characteristic seasonal and regional fluctuations[3]. The incidence 
rate of refractory hypertension, myocardial infarction, heart 
failure, atrial fibrillation and sudden cardiac death in cold season 
is significantly increased, while cold as a health killer is often 
neglected[4]. On the eve of the 13th World Hypertension Day, 
Professor Tian, Head of Heilongjiang Province Cardiovascular 
and Cerebrovascular Disease Prevention and Treatment Office 
and Director of Cardiology of the First Affiliated Hospital of Harbin 
Medical University, gave a special report on the characteristics of 
hypertension in the northern cold region and uncovered four major 
influencing factors of cardiovascular disease.

1 Extreme low temperature

Exposure to extreme temperatures can induce significant changes 
in blood pressure, heart rate, blood viscosity, and cholesterol 
level[5]. Professor Tian pointed out that human is the most 
strictly thermostatic animal. The core temperature (referring to 
the temperature of main organs such as heart, brain, and lung) 
usually fluctuates within a narrow range centered at 37°C. In 
extreme cases, it can increase by 3°C to 40.5°C, and decrease 
by 1°C to 36°C. Beyond this range, life-threatening events may 
occur. Public health experts from Harvard University collected 
6 513 330 deaths and meteorological data from 50 cities in the 
United States and analyzed the relationship between extreme 
temperature and all-cause death by using case crossover design. 
The data show that the average temperature in cold months in all 
cities ranges from –4.1°C to 14.5°C, with the lowest extreme cold 
temperature of –17.2°C found in Minneapolis. Under extremely 
cold weather conditions, the mortality of myocardial infarction and 
cardiac arrest can increase significantly[6].

As one of the representative cities in China's cold regions, Harbin, 
located at 45 degrees north latitude, has five months of freezing 

weather conditions in a year, and the lowest temperature is 
often down to –38°C. When the temperature drops below –19°C 
in the wintertime, the number of deaths in this area increases 
significantly with decreasing temperature, of which 2.7% of the 
death can be attributed to low temperature and cold, especially in 
patients with coronary heart disease[7].

2 Sudden temperature drop

China has a wide latitude from north to south. Due to the 
high latitude, the cold areas in the north are often exposed to 
only oblique sun rays, coupled with the short daylight hours, 
rendering a huge temperature difference between the north and 
the south. Meanwhile, the northern cold areas are vulnerable 
to winter wind and cold wave from the northwest, as well as the 
impact of sudden snowfalls. When the temperature difference 
between day and night is greater than 9.6°C, the incidence 
of acute events caused by coronary syndrome and chronic 
obstructive pneumonia is significantly increased[8].

Canadian physicians observed that the amount and duration 
of snowfall are closely related to the admission rate and 
mortality rate of patients with myocardial infarction, and this 
relationship is most obvious on the second day after snowfall. 
Continuous snowfall for two to three days will further increase 
the probability of myocardial infarction[9]. Korean scholars found 
that when the diurnal temperature range (DTR) increased by 
1°C, the admission rates of heart failure and asthma increased 
by 3% and 1.1%, respectively, particularly in elderly[10].

Studies have shown that for every 10°C drop in atmospheric 
temperature, the total incidence of coronary events can 
increase by 13%, coronary events associated mortality by 
11%, and recurrent events by 26%[11]. Studies have also found 
that the incidence of intracerebral hemorrhage is obviously 
seasonal; the incidence of hemorrhagic stroke is highest 
in winter, followed by autumn and spring, and the lowest in 
summer. Professor Tian explained that due to the limited 
capability of the human body temperature regulation system 
to deal with emergencies, sudden temperature variation can 
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cause sudden changes to the human body, such as abrupt 
increases of blood cholesterol, heart rate, and platelet viscosity 
and decline of immunity.

3 Seasonal variation

China has a vast territory, with a north-south distance of 
about 5 500 km. A chronic disease study analyzed the data 
of 10 regions in China. The blood pressure levels in these 10 
regions show a general pattern of seasonal variations, but the 
seasonal differences of systolic blood pressure in different 
regions vary to a great extent. For example, the average 
difference of systolic blood pressure in Zhejiang Province is 
16 mmHg between winter and summer, the winter-summer 
difference in Haikou is only 4 mmHg, and in Harbin is 7 
mmHg[12]. The moderate difference in Harbin is unanticipated; 
Professor Tian explained that although Harbin is located in 
the northeast region with cold climate, the use of central 
heating facilities minimizes the winter-summer difference of 
indoor temperature.

Seasonal changes in temperature are not only closely related 
to blood pressure levels, but also to other cardiovascular 
diseases[13]. Some research results show that heart failure 
caused by myocardial  infarct ion is more vulnerable to 
temperature than by other cardiovascular diseases[14]. The 
incidence rates in winter and summer are 42% and 13%, 
respectively. Researchers also found that the mortality of 
cardiovascular diseases in China showed seasonal changes and 
the risk of cardiovascular death in winter was 41% higher than 
that in summer[15].

A recent study on the data of cardiovascular death from 15 
large cities, including 1 936 116 cases, shows that 17.1% of the 
cardiovascular death in China are attributable to temperature, of 
which 15.8% are due to cold and 1.3% due to heat[16].

4 North and south migration

Nowadays, more and more middle-aged and elderly people begin 
to adopt the “migratory bird” life. They leave the cold north in the 
winter, flock to south areas. However, in the journey from south to 
north, man-made changes in the climate and environment often 
lead to cardiovascular events.

Some scholars have found that when the temperature of the 
U-shaped curve is lower than the cold temperature threshold 
and higher than the hot temperature threshold, the mortality rate 
of cardiovascular disease goes up[17]. Epidemiological surveys 
show that temperature fluctuations have a greater impact on the 
incidence and mortality of cerebral infarction than the temperature 

itself[18]. Professor Tian explained that temperature changes will 

cause fluctuations in blood pressure, and blood pressure will 

decrease as temperature rises. Once the human body temperature 

is suddenly increased due to “heat stress”, the blood flow velocity 

of the middle cerebral artery can be reduced by 30%, facilitating the 

risk of cerebral infarction.

Expert’s advice: First, residents in cold areas should reduce going-

out frequency and duration in extremely cold weather. When 

going out, one should keep himself warm. Second, patients with 

hypertension in cold areas must keep regular self-monitoring of 

blood pressure upon sudden temperature drop and seasonal 

change, pay close attention to blood pressure value, and be alert to 

sharp changes in blood pressure caused by outdoor temperature 

changes. Third, patients with hypertension should seek medical 

treatment in time when their blood pressure rises sharply and adjust 

the medication plan of antihypertensive drugs under the guidance 

by their physicians. Fourth, the elderly who are preparing to migrate 

from cold zones to the tropics in autumn and winter should have 

a comprehensive physical examination before migration. When 

the temperature difference between the two places is more than 

30°C, migration can increase the cardiovascular risk caused by 

the temperature difference. If there is cerebrovascular occlusion or 

severe stenosis, migration should follow the doctor’s advice.

Knowledge link: Broadly speaking, cold regions include cold regions 

and severe cold regions, which are concentrated in northern China. 

Severe cold areas mainly refer to the areas with the coldest monthly 

average temperature ≤10°C or daily average temperature ≤5°C 

and lasting for more than 145 days. Cold regions mainly refer to the 

regions with the coldest monthly average temperature of 0°C–10°C. 

Cold and low temperature is one of the main characteristics of 

winter climate in these areas, which is characterized by frequent 

cold waves, indoor and outdoor temperature difference of 50°C and 

large temperature difference between day and night. Hypothermia 

has adverse effects on human cardiovascular system, and the body 

will show cold stress due to the environment. Cold is closely related 

to cardiovascular events.
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