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Background

• Autonomic nervous system (ANS) exhibits seasonal fluctuations. 

• Winter (cold) increase sympathetic activity, elevating 

cardiovascular risks (Yun et al, 2004). 

• Winter elevates muscle sympathetic nerve activity, and cold-

induced BP responses vary with temperature (season), age, sex, 

BMI, race and geography (Park et al, 2019). 

• Individuals with heightened responses may have a higher risk of 

developing hypertension (Pramanik et al, 2009, Youssef et al, 

2018). 



Rationale

Variations in autonomic response is not well studied in our 

population. 

Understanding such variation can aid in risk assessment and 

management of cardiovascular conditions, particularly in regions 

with large temperature variations like Nepal.

Background cont.
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Objectives

To evaluate the seasonal differences in baseline blood pressure, and 

to determine how sympathetic autonomic responses vary between 

summer and winter in young adults.

Specific Objectives

• To measure the stress-induced sympathetic autonomic activity in

summer in healthy young adults.

• To determine the stress-induced sympathetic autonomic activity in

winter in them.

• To compare the sympathetic autonomic activity in the seasons.
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Methodology

Study Design & Participants:

⚫ Pre-test post-test interventional study 

⚫ 45 healthy young adults age ranged from (17–30 years) from 

Karnali Academy of Health Sciences, Jumla. 

Exclusion: Known diseases, medication use, substance abuse

Ethical approval : 

• from ERB of NHRC (Ref. 2566).

• informed written consent taken
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Autonomic Function Tests

Cold Pressor Test (CPT)

(Silverthorn DU, Michael 

J., 2013):

• Hand immersed in 4–

8°C water for 1 minute; 

• BP recorded at 1, 2, 

and 4 minutes post-

immersion.

Methodology cont.

Handgrip Test (HGT)

(Garg et al, 2014):

• Participants sustained 1/3 

of maximal voluntary 

contraction (MVC) using a 

dynamometer for up to 4 

minutes; 

• BP recorded at 1st–4th 

minute and during 

recovery.
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Tests conducted in both winter (December 2021) and 

summer (July 2022) on the same subjects.

Data Analysis:

• Descriptive statistics, t-tests, and multiple linear 

regression – SPSS v21. 

• A p-value <0.05 was considered statistically significant.

Methodology cont.
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Results

⚫ Forty-five healthy students (55.6% female) 

⚫ Mean age of 21.62±2.93 years. 

⚫ Room temperature in winter (10.32±5.63°C) and summer 

(22.5±3.35°C).

⚫ Baseline BP – higher in winter than in summer.
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Seasonal Variation (baseline BP):
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Results cont.

P<0.001

P<0.001



11

Seasonal Variation (stress response):

Greater rise in BP in summer than in winter.
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Results cont.
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Responder Categories:

⚫ Hyperresponders (SBP rise >21 mmHg in CPT) were more 

frequent in summer (22, 48.89%) than in winter (10, 22.22%).

⚫ Hyporesponders (DBP rise <10 mmHg) were more frequent in 

winter vs summer (CPT: 15 vs 3; HGT: 3 vs 1).

Results cont.
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Results – Regression Analysis

⚫ Summer season – higher BP rise. 

⚫ Baseline BP negatively influence the rise in DBP. 

⚫ Sex differences were not significant in most cases, except for DBP rise 

during CPT in summer. 

Independent 
Var (test)

Adjusted 
R²

F (p-value) Significant 
Predictors

Unstd Coeff 
(B)

Std Coeff 
(Beta)

P value

SBP (CPT) 0.31 8.95 (<.001) Baseline SBP  -0.44 -0.46 <0.001

Season 7.62 0.3 0.004

DBP (CPT) 0.47 16.98 
(<.001)

Sex -5.22 -0.25 0.005

Baseline DBP -0.50 -0.44 <0.001

Season 10.61 0.50 <0.001

SBP (HGT) 0.08 2.61 (0.030) Season 9.41 0.28 0.017

DBP (HGT) 0.17 4.59 (0.001) Baseline SBP 0.31 0.33 0.016

Baseline DBP -0.42 -0.32 0.014

Season 8.03 0.33 0.004
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Conclusion

• Season significantly affects baseline blood pressure 

as well as sympathetic reactivity. 

• Other predictor: baseline blood pressure

• They should be considered during clinical 

management of autonomic and cardiovascular 

conditions. 

• Further research could explore the long-term effects 

of such variation in healthy and in diseased 

population.
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Takeaway message

• Winter: higher baseline BP but lower reactivity to stress.

• Summer: heightened sympathetic response to stress.

• Low baseline blood pressure correlates with higher 

sympathetic stress response.
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