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Abstract 
Seasonal effects on blood pressure variations related diseases have been studied in several 

populations. The study has been conducted to examine the blood pressure fluctuations and dietary 

factors in the elderly population under extreme weather conditions. The association of blood 

pressure in relation to serum profile and outdoor temperature was examined in one hundred and 

sixteen young systemic hypertension female subjects in our study that previously diagnosed as 

hypertensive. Subjects were evaluated for fasting serum cholesterol profiles and observed that 

there was a significant difference in serum cholesterol levels among these two groups (pre-high 

blood pressure group (175.6±4.26) versus high blood pressure group (206.16±5.48).We observed 

the effects of vegetarian and non-vegetarian diet on high blood pressure among the hypertensive 

female population. A significant difference was observed in systolic blood pressure (140.75±1.84) 

in vegetarian hypertensive subjects in comparison with systolic blood pressure (149±2.19) among 

non-vegetarian hypertensive study group. Similarly, effect of vegetarian and non-vegetarian diet 

on diastolic blood pressure was also studied. A significant difference in diastolic blood pressure 

was also observed among vegetarians (87.93±0.88) and non-vegetarian group (92.16±1.12) under 

extreme temperature conditions. We observed that the increase in serum cholesterol level and 

outdoor temperature is directly related to elevation in hypertension ratio noticed that high 

temperature affects hypertensive content in female population who also exhibited elevated serum 

cholesterol profile. Similarly a high blood pressure ratio was observed among non-vegetarians as 

compared to vegetarian group. The current study emphasizes that dietary pattern modifications are 

probably one of the most important tools for effective lowering of high blood pressure. 
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Introduction 

Intra-individual seasonal blood pressure 

variation has been described in many 

populations. Studies suggested weather 

associated variations of blood pressure in 

adult populations [1-4]. Arterial blood 

pressure fluctuations with increasing outdoor 

temperature have been described in both 

normotensive [3] and hypertensive 

populations [5], as well as in renal disease 

end-stage patients [6]. Recently, a heatwave 

in Moscow caused around 11,000 causalities 

[7]. Pakistan is also facing the urban island 

effect in major cities and worst flooding of its 

history. Very recently, the deadliest heatwave 

caused of 1200 death in Pakistan whichcan be 

attributed to climate changes. The continuous 

increase in duration, intensity, and magnitude 

of future heatwaves due to global warming 

has adverse health effect on the local 

population [8, 9].  

Food and its components play an important 

role in regulation of salt and electrolyte 

profile of an individual, which may be one of 

the important regulatory factors in the 

prevention of hypertension and its related 

morbidity. It has been reported that the 

vegetarian populations have lower blood 

pressure, serum and urinary sodium chloride 

and body weight than non-vegetarian, but 

there is a strong possibility that effect of diet 

may be confounded by other lifestyle factors 

[10, 11]. Lifestyle modifications should be 

the first treatment for hypertension patients 

[12]. The vegetarian diet has an effective 

prophylactic to a number of metabolic 

diseases in the adult population [13]. 

Although these modifications might not be 

controlling the blood pressure adequately but 

may affect the number and doses of 

medications in a hypertensive population 

[14].  

Hypertension is one of the major health risks 

among metabolic disorders in Pakistani 

population. In the present study, we 

investigated the relationship between serum 

cholesterol level in hypertensive and non-

hypertensive female subjects and also studied 

the effects of vegetarian and non-vegetarian 

diet on hypertension under extreme weather 

conditions in general female population of 

Pakistan. 

Materials and methods 

The present study is a hospital-based study 

conducted from 2013 to 2014 in Pakistan. 

Prior to study, a consent form was signed by 

each participant and standard Performa was 

prepared. We included one hundred and 

sixteen young systemic hypertension female 

subjects in our study that previously 

diagnosed as hypertensive. Subjects were 

evaluated for fasting serum cholesterol 

profile. Serum cholesterol level measured on 

an automated analyzer at wavelength of 546 

nm. In order to study the effect of vegetarian 

and non-vegetarian diet on hypertension, we 

included one hundred and sixteen systemic 

hypertension females’ subjects in our study. 

Blood pressure measurement was done at 5 

different intervals by taking readings in 

triplicates from the female subjects who were 

purely vegetarian as well as those who were 

non-vegetarian to observe a relative change 

in systolic as well as diastolic blood pressure. 

Data about temperature and atmospheric 

pressure for the period June 2014 were 

collected from the Lahore Meteorological 

Office, Lahore. Statistical data analysis was 

carried out using an unpaired student t-test on 

the computer software GraphPad Prism 

version 6.03 for Windows, Graph Pad 

Software, San Diego California USA, and 

www. graphpad.com. Results with P<0.05 

were considered to be statistically significant 

[15]. 

Results 
We compared the serum cholesterol levels 

among female hypertensive patients. As per 

JNC 7 criteria, one group had stage I 

hypertension differentiated as “pre-high 

blood pressure group” while the rest had 

stage II hypertension categorized as the “high 
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blood pressure group”. There was a 

significant difference in serum cholesterol 

levels among these two groups (pre-high 

blood pressure group; 175.6±4.26 versus 

high blood pressure group; 206.16±5.48) as 

shown in figure 1. 

Systolic blood pressure among vegetarians 

and non-vegetarians 
A significant difference was observed in 

systolic blood pressure (140.75±1.84) in 

vegetarian hypertensive subjects in 

comparison with systolic blood pressure 

(149±2.19) among non-vegetarian 

hypertensive study group as shown in figure 

2. 

Diastolic blood pressure among 

vegetarians and non-vegetarians 
Effect of vegetarian and non-vegetarian diet 

on diastolic blood pressure was also studied. 

A significant difference in diastolic blood 

pressure was noticed among vegetarians 

(87.93±0.88) and non-vegetarian group 

(92.16±1.12) as shown in figure 3.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Effect of Serum Cholesterol on high blood pressure 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Effect of vegetarian and non-vegetarian diet on systolic blood pressure  
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Figure 3. Effect of vegetarian and non-vegetarian diet on Diastolic blood pressure 

 

Discussion 
Effect of outdoor temperature on seasonal 

variations of blood pressure has been studied 

for many years. However, most studies 

involved small or medium-sized samples 

with repeated measurements of blood 

pressure among selected individuals [4]. 

Studies have also investigated the major 

factors contributing to blood pressure 

fluctuations and changing weather 

conditions. In about 100 normotensive aged 

men (above 50 years), seasonal variations in 

blood pressure were associated with dietary 

contents [14, 16]. In August 2003, an 

unprecedented heatwave in France resulted in 

about 15000 causalities in the elderly 

population. This heatwave affected the blood 

pressure of the Study participants with 

seasonal fall of the blood pressure values 

(mean SBP, 132 mm Hg) in August 2003, 

then, for example, in August 2004 

(138mmHg). An increased mortality rate has 

also been noticed due to environmental 

hyperthermia as a risk factor for lowering 

blood pressure [17], showing the importance 

of blood pressure monitoring in the elderly 

population under extreme weather 

conditions. However, the mechanisms 

explaining the effect of high temperature on 

blood pressure remain undetermined. 

Secretion of catecholamine and increased 

activation of the sympathetic nervous system 

in response to cold temperatures also results 

in an increase in blood pressure. Increased 

heart rate and peripheral vascular resistance 

have been noticed due to hyperthermia and 

low blood pressure [18]. Endothelium-

dependent mechanisms and vasodilation 

have also been suggested in association with 

blood pressure fluctuations in the 

hypertensive population [19]. 

Our study found any impact of seasonal 

temperature variations in hypertension 

female population. We determined the serum 

cholesterol level of young female 

hypertensive patients and observed the 

relationship between hypertension and serum 

cholesterol level. We noticed a high ratio of 

hypertension among subjects with elevation 

in serum cholesterol level indicated that 

serum cholesterol level directly affects the 

blood pressure values in the female 

population. It has been reported that high 

serum cholesterol level affects the 

endothelium might be influencing 

hypertension in female population [20]. The 

parallel increase in serum cholesterol level 

has been studied among hypertensive 
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patients. Cholesterol levels caused 

fluctuation in blood pressure in response to 

adrenergic stimulation as well [21]. It has 

been shown previously that the serum 

cholesterol levels and the dietary habits 

influenced serum cholesterol levels in adult 

population. The non-vegetarians had a high 

level of serum cholesterol as compared to 

those who were vegetarians [22]. Flesh-

eating habits were significantly associated 

with high cholesterol level in female 

population [23].  

The present study also revealed high serum 

cholesterol level in pre-high blood pressure 

group as compared to high blood pressure 

group. The present study revealed that 

systolic blood pressure increased among non-

vegetarians but among vegetarians, there was 

significant reduction in systolic blood 

pressure. The current study also assessed the 

diastolic blood pressure among vegetarians 

and non-vegetarians. There was decrease in 

diastolic blood pressure among vegetarians 

while its level increased among non-

vegetarians. Our data was in consistence as 

reported previously [24, 25]. Dietary 

Approaches to Stop Hypertension (DASH) 

demonstrated that a diet rich in fruits, 

vegetables, low-fat dairy products, fiber, and 

minerals produces a potent antihypertensive 

effect [26, 27] that we also observed in our 

current study. Our data were in line with 

Appel et al., who demonstrated that 

hypertensive's with high dietary fat 

consumption show high plasma lipid profiles 

and serum cholesterol. Lifestyle 

modifications might be the first treatment for 

patients with mild hypertension [28]. These 

modifications although not directly control 

the blood pressure but might reduce the 

number and doses of medications. 

Conclusion 
In conclusion, changes in dietary patterns do 

affect blood pressure in patients with 

hypertension. Among hypertension patients, 

control of blood pressure is necessary in 

order to reduce cardiovascular morbidity and 

mortality rate. Lifestyle modifications are 

probably one of the most important tools for 

effective lowering of high blood pressure. 

Outdoor temperature is strongly correlated 

with blood pressure variations in 

hypertensive, especially in those with high 

serum cholesterol profile. During extreme 

weather conditions, a careful 

antihypertensive treatment may contribute to 

lowering the consequences of high blood 

pressure in hypertensive patients. 

Considering an increase in future heatwave 

frequencies, there is a dire need to forecast 

such events at equitable lag-time. Similarly, 

the disaster management authority capacities 

should be improved to address such 

calamities in future. Education of people at 

the heart of reducing casualties in terms of 

maintaining adequate level of hydration, 

avoiding large protein-rich dietary contents, 

avoiding unnecessary visits in the sun, etc 

can result in reduced metabolic heat and 

metabolic disorders, especially high blood 

pressure.  
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