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ABSTRACT

Background: Antarctica is one of the most challenging places to overwinter due to its meteorological characteristics, extreme light 
patterns, limited social interaction, and isolation. 
Objective: To analyze cardiovascular function under conditions of confinement, circadian disruption, and prolonged isolation in a 
low-pollution area. 
Methods: Observational, analytical, and longitudinal study in a group of 23 trained and healthy military personnel at the Argen-
tinean Belgrano II Base in Antarctica. Body temperature, environmental and outdoor temperature were recorded. Abdominal waist 
circumference, body weight control and body composition were determined using bioelectrical impedance. The results of the exercise 
stress test and the 24-hour Holter ECG were recorded.
Measurements were made monthly for 12 months, including a baseline period, polar continuous darkness months, and continuous 
daylight months (confinement). Each individual was self-controlled. The baseline results were compared with those from the dark-
ness and daylight periods and the darkness and daylight periods were compared with each other. Measurements were made between 
January 2023 and January 2024.
Results: The participants were trained males, with a mean age of 34.7 ± 5.1 years (range: 27-43), all exposed to the same diet, 
physical demands, and ambient temperature. No significant differences were observed in body composition parameters. The analysis 
showed a significant decrease in the heart rate (HR), systolic and diastolic blood pressure (BP) at rest, during maximal effort and 
during recovery on the exercise stress test, during the periods of darkness and daylight compared to baseline.
A similar trend was observed in the Holter ECG recordings, which showed significant changes in HR variability in the confinement 
phase compared to baseline. No differences were detected between the periods of darkness and daylight. 
Conclusions: This behavior reflects autonomic nervous system activity on cardiac function and suggests an increased neurovegeta-
tive pattern, predominantly vagal. The implications of this study are relevant to the fields of healthcare, occupational performance 
in polar environments and space exploration.

Key words: Antarctic regions - Extreme environments - Circadian rhythms -  Air pollution - Heart rate variability - Spaceflight

RESUMEN

Introducción: La Antártida es uno de los sitios más desafiantes para invernar, tanto por sus características meteorológicas, sus pa-
trones de luz extremo, su interacción social limitada, como por sus condiciones de aislamiento. 
Objetivo: Investigar el comportamiento de los parámetros cardiovasculares bajo condiciones de confinamiento, desajustes circadi-
anos, aislamiento prolongado, y en una zona con escasa contaminación ambiental.
Material y métodos: estudio observacional, analítico y longitudinal, en un grupo de 23 militares entrenados y sanos, en la base 
argentina Belgrano II en la Antártida. Se realizaron determinaciones de temperatura corporal, ambiental y exterior, medición de 
cintura abdominal y control de peso, composición corporal por impedanciometría, ergometría, y ECG Holter de 24 horas.
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INTRODUCTION
Antarctica is the southernmost continent on Earth 
and one of the most hostile and inhospitable regions 
on the planet. Due to its geographic location and the 
tilt of the Earth's axis relative to the orbital plane, it 
receives less solar radiation, resulting in the low tem-
peratures that characterize this continent, which can 
drop as low as —54 ºC during the winter. The climate 
is dry and there are strong winds. (1)

It has the cleanest air on Earth; it is an atmospher-
ic region unaffected by human activity, and therefore, 
pollution carried by wind does not reach it.

Argentina occupies the territory known as the 
Argentine Antarctic Sector, which covers an area of 
approximately 1 461 597 km2. Within the Argentine 
territory, there are 13 bases. One of them, Belgrano II 
Base, the southernmost, is located 1300 km from the 
South Pole. It is considered one of the most isolated 
bases, with very extremely limited access, and reach-
ing it from other bases can take several days. (Photo-
graph). 

It is occupied and maintained each year by person-
nel from the Joint Antarctic Command, who remain at 
the base for a full year (January to January). During 
this period, there is no personnel turnover or short-
term visits. They perform tasks related to the base 
maintenance, domestic duties and scientific activities 
following an eight-hour work schedule (9 AM to 6 PM) 
from Monday to Friday, with fixed times for breakfast, 
lunch and dinner. The diet is devoid of vegetables and 
relies heavily on canned food. 

One of the most notable characteristics of the Bel-
grano II Base is its extreme photoperiod, with four 
months of continuous darkness (polar night) and four 
months continuous daylight (polar day). These condi-
tions make it an ideal natural setting for studying the 
influence of natural light on circadian rhythms. Light 
is considered one of the main synchronization sources 
of the central biological clock, and limited or absent 
light exposure can lead to innumerable disruptions in 
human physiological functioning. (2)

Belgrano II is considered one of the most challeng-
ing bases for overwintering, due to its weather condi-
tions, extreme photoperiods, limited social interaction 

and isolation. It is one of the most required and in-
ternationally recognized bases for studying these vari-
ables, and represents one of the most faithful experi-
mental scenarios as a spatial analog, since it combines 
multiple specific environmental characteristics rarely 
found together in other places.

Our objective was to investigate the cardiovascu-
lar function under conditions of circadian disruption, 
confinement and prolonged isolation, particularly in a 
low-pollution area.

METHODS
This was an observational, analytical and longitudinal study 
conducted at the Argentine Antarctic Belgrano II Base. A 
total of 23 trained and healthy military personnel were in-
cluded in the study and sent to the base. All participants 
agreed to participate in the project.

Participants underwent body weight monitoring, ab-
dominal waist circumference measurement and body com-
position analysis using bioelectrical impedance (OMRON® 
HBF-514C). The body, environmental and outdoor tempera-
ture were recorded.

Exercise stress test was performed using Cardiovex® 
equipment on a Technogym® cycle ergometer, which auto-
matically calculates metabolic equivalents (METs) of oxygen 
consumption. Measurements included baseline and maximal 
effort (Mx. effort) blood pressure (BP), recovery BP at 1 and 
3 minutes, achieved METs, and peripheral oxygen satura-
tion (SpO2) at baseline and at maximal effort. The Astrand 
protocol was used, with ascending workload stages of 300, 
600, 900, 1200, and 1500 kg'm. The same protocol was ap-
plied to all subjects.

Additionally, a 24-hour Holter ECG (Eccosur HT107®) 
was performed to determine the heart beats per day, maxi-
mum and minimum heart rate (Max. and Min. HR), heart 
rate variability (Standard Deviation of Normal-to-Normal 
(NN) intervals, SDNN) and the presence of arrhythmias. 

Measurements were made in March (baseline), June, 
July, August (months of darkness) as well as in October, No-
vember and January (months of daylight).

Baseline results were compared with those from both 
darkness and daylight periods, and darkness and daylight 
periods were also compared with each other.

Statistical analysis
A Generalized Estimating Equations (GEE) approach was 
used to assess the variations in the ergometric variables in 

Las mediciones fueron mensuales, durante 12 meses incluyendo un basal, los meses de oscuridad-noche polar y los meses de luz per-
manente (confinamiento). Cada individuo fue control de sí mismo. Se compararon los estudios basales con los períodos de oscuridad 
y luz, además de ambos períodos entre sí. Las mediciones se realizaron entre enero 2023/enero 2024
Resultados: Los participantes fueron hombres entrenados, con edad media 34,7 ± 5,1 años (rango 27-43), bajo la misma aliment-
ación, exigencias físicas y temperatura. No se registraron diferencias significativas en los parámetros corporales. El análisis reveló 
una disminución significativa en la ergometría de la frecuencia cardíaca (FC), tensión arterial sistólica y diastólica en reposo, en 
máximo esfuerzo y en la recuperación, en los períodos de oscuridad/luz respecto del basal. Igual tendencia se observó en el registro 
Holter, con una significativa variabilidad de la FC en la etapa de confinamiento comparada con la basal.
No se detectaron diferencias entre los períodos de oscuridad/luz.
Conclusiones: Este comportamiento refleja la actividad del sistema nervioso autónomo sobre la función cardíaca, y sugiere un patrón 
neurovegetativo incrementado, a predominio vagal. Las implicancias de este estudio se extienden a ámbitos relacionados con la 
salud, el trabajo en regiones polares y en la exploración espacial. 

Palabras claves: Regiones Antárticas - Ambientes extremos - Ritmos circadianos - Contaminación atmosférica - Variabilidad de la 
frecuencia cardíaca - Vuelos espaciales
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the different evaluation timepoints. GEE allows modeling 
the correlation between repeated measurements from the 
same subject, thus allowing comparisons across time. Model 
validity was assessed using two types of correlation matri-
ces: exchangeable or –1 autocorrelation. The exchangeable 
matrix assumes a similar correlation among all measure-
ment pairs, while the –1 autocorrelation assumes that each 
measurement is correlated with the immediately preceding 
one, but not necessarily with the rest. The validity of models 
assuming both parametric and nonparametric distributions 
of the data was evaluated. It was assessed using the Quasi-
likelihood under the Independence Model Criterion (QIC), 
and the model with the lowest QIC was selected. Pairwise 
comparisons were conducted using contrasts. This type of 
analysis imposes a penalty when making multiple compari-
sons. Holms' method was used to calculate the penalty.

Based on the GEE model, comparisons were made be-
tween the baseline values (at the beginning of the confine-
ment phase) and those recorded during the confinement 
phase at the Base. Finally, contrasts within the GEE model 
were used to compare values from the winter (darkness 
months) and summer (daylight months) periods.

No covariates were included in the models.
Circular statistics were used to analyze the timing of the 

maximum and minimum HR values recorded in the 24-hour 
Holter ECG. Quantitative variables are expressed as means, 
standard deviation and 95% confidence intervals. Results 
are presented in hours, which are expressed in decimal for-
mat. Comparisons between groups were performed using 
the Watson-Williams test.

To compare winter (months of darkness) and summer 
(months of daylight) periods, contrasts on the adjusted GEE 
model including individual months were used.

The significance level was set at α = 0.05. All statistical 
analyses were performed using R version 4.4 (The R Founda-
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tion, Vienna), with the geepack, modelbased, performance, 
parameters and circular packages. (3-5).

Ethical considerations
The 23 individuals who joined the study signed the informed 
consent, which was approved by the Bioethics Committee of 
the Hospital Central of the Province of Mendoza. The study 
was conducted in accordance with the Declaration of Hel-
sinki and amendments.    

RESULTS
The 23 participants were trained males with a mean 
age of 34.7 ± 5.1 years (range: 27-43). Smoking was 
the only cardiovascular risk factor, present in only 
7 subjects (30%); all were exposed to the same diet, 
physical demands and ambient temperature (Table 1). 
Measurements were taken between January 2023 and 
January 2024. There were no significant differences 
in body parameters (Table 2).

Performance of exercise stress tests 
The analysis revealed significant differences between 
the confinement (months of darkness and daylight) 
and baseline, with a decrease in HR: baseline 79.8 
bpm (95% CI 75.4-85.9) vs. confinement 74.1 bpm 
(95% CI 71.4-78.5), p = 0.005 (Table 3).

A similar pattern was observed in systolic BP: 
baseline 118.26 mmHg (95% CI 114.06-122.78) vs. 
confinement 112.62 mmHg (95% CI 110.37-114.97), 
p <0.001; and in diastolic BP: baseline 76.15 mmHg. 
(95% CI 73.19-78.73) vs. confinement 69.84 mmHg 
(95% CI 66.81-70.94), p<0.001. 

Temperatures are expressed in degrees Celsius.

Outdoor temperature

Indoor temperature

Body temperature

–12.6 ± 3.34

21.5 ± 1.78

35.7 ± 0.819

–22.8 ± 7.43

23.1 ± 0.718

35.4 ± 0.516

–7.51 ± 6.24

23.8 ± 0.415

35.4 ± 0.640

Baseline Months of 
darkness

Months of 
daylight

Table 1. Temperatures

BMI: Body Mass Index. 

06-2023
(N=23)

Baseline
(N=23)

07-2023
(N=23)

11-2023
(N=23)

08-2023
(N=23)

10-2023
(N=23)

01-2024
(N=23)

Weight (Kg)

BMI

% Body fat

% Muscle mass

Basal metabolic rate (Kcal/day)

Relative visceral fat (%)

Waist (cm)

81.6 ± 12.9

27.2 ± 4.1

26.3 ± 6.9

35.4 ± 3.9

1770 ± 168

10.2 ± 4.1

89.7 ± 8.4

81.8 ± 13.9

27.2 ± 4.4

25.6 ± 7.3

35.9 ± 4.1

1780 ± 184

10.1 ± 4.2

93.3 ± 11.2

82.1 ± 13.1

27.1 ± 4.5

26.1 ± 7.6

35.2 ± 4.2

1780 ± 173

10.3 ± 4.3

89.9 ± 9.1

81.4 ± 11.2

27.1 ± 3.6

26.1 ± 5.3

35.5 ± 3.0

1770 ± 148

10.3 ± 3.6

88.0 ± 7.1

82.0 ± 12.4

27.3 ± 4

26.3 ± 6.3

35.4 ± 3.6

1780 ± 163

10.5 ± 3.9

88.7 ± 8.5

81.9 ± 12.0

27.3 ± 3.8

26.2 ± 6.0

35.5 ± 3.5

1780 ± 156

10.5 ± 3.7

88.8 ± 7.8

81.5 ± 11.2

27.1 ± 3.5

25.8 ± 5.4

35.7 ± 3.1

1770 ± 147

10.3 ± 3.5

88.7 ± 6.6

Table 2. Body parameters

 Months of darkness  Months of daylight 
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Similar findings were obtained for HR at maximal 
effort: baseline 176.91 bpm (95% CI 172.72-181.32) 
vs. confinement 168.76 bpm (95% CI 165.31-172.36), 
p<0.001; and for systolic BP at maximal effort: base-
line 163.94 mmHg (95% CI 158.00-170.34) vs. confine-
ment 155.87 mmHg (95% CI 151.56-160.45), p<0.001.

In contrast, diastolic BP at maximal effort was 
higher during confinement: baseline 87.85 mmHg 
(95% CI 85.14-90.74) vs. confinement 92.38 mmHg 
(95% CI 90.74-94.08), p<0.001. 

SpO2 at recovery showed a non-significant de-
crease: baseline 98.07% (95% CI 97.60-98.55) vs. con-
finement 97.49% (95% CI 97.20-97.79), p=0.003.

There were also significant differences in recov-
ery values: HR: baseline 115.08 bpm (95% CI 108.68-
122.27) vs. confinement 106.46 bpm (95% CI 100.95-
112.61), p<0.001; systolic BP: baseline 128.52 mmHg 
(95% CI 123.54-133.93) vs. confinement 124.36 mmHg 
(95% CI 120.99-127.92), p=0.035; and diastolic BP: 
baseline 76.88 mmHg (95% CI 74.52-79.39) vs. con-
finement 73.48 mmHg (95% CI 71.03-76.11), p<0.001. 

Figures 1, 2 and 3 show the performance of these 
variables during the exercise stress tests at baseline 
and during the months of daylight and darkness.

No differences were observed between the months 
of daylight and darkness, nor in the achieved METs. 

Analysis of Holter ECGs
A decrease in minimum HR was observed during the 
months of darkness and daylight compared to base-
line, with no significant differences between the two 
timepoints (p <0.005).

The maximum HR was recorded during the out-
door work times (snow shoveling), being significantly 
higher during the confinement (p <0.001).

A significantly greater HR variability was observed 
during confinement compared to baseline (p=0.005). 
There was no evidence of clinically relevant arrhyth-
mias (Table 4). 

DISCUSSION
Most studies conducted on the White Continent have 
focused on sleep patterns, with limited information on 
the impact of complex living conditions on the cardio-
vascular system. (6)

Extreme environments challenge the physiological 
capacity of human beings to adapt to complex situa-
tions resulting from the combination of different vari-

HR: heart rate; max. maximal; METs: metabolic equivalents of O2 consumption; SpO2: peripheral oxygen saturation; BP: blood pressure. 

Exercise stress test (baseline)

   SpO2

   HR

   Systolic BP

   Diastolic BP

Exercise stress test (max)

   SpO2

   HR

   Systolic BP

   Diastolic BP

Exercise stress test (recovery. 1 min)

   SpO2

   HR

   Systolic BP

   Diastolic BP

Exercise stress test (recovery. 3 min)

   SpO2

   HR

   Systolic BP

   Diastolic BP

Achieved METs 

97.8 ± 1.4

79.8 ± 12.9

118 ± 11.5

76.1 ± 6.5

96.8 ± 1.8

177 ± 10.8

164 ± 15.6

88.7 ± 6.9

97.7 ± 1.2

147 ± 16.6

153 ± 19.4

78.7 ± 9.7

98.1 ± 1.2

116 ± 15.0

129 ± 13.2

77.0 ± 5.6

9.76 ± 1.5

97.9 ± 1.4

74.3 ± 11.4

112 ± 7.2

68.2 ± 8.1

96.2 ± 2.1

169 ± 11.7

153 ± 13.3

91.6 ± 6.1

96.2 ± 2.1

149 ± 13.6

145 ± 13.3

81.2 ± 8.6

97.8 ± 1.2

108 ± 15.4

125 ± 14.0

74.4 ± 8.9

10.0 ± 1.6

97.8 ± 1.3

74.0 ± 11.3

113 ± 8.8

69.9 ± 9.1

96.1 ± 2.4

168 ± 11.0

159 ± 14.3

95.4 ± 8

96.2 ± 2.1

151 ± 12.8

153 ± 14.9

74.9 ± 8.5

97.3 ± 1.4

107 ± 15.1

125 ± 11.7

73.2 ± 8.6

10.2 ± 1.42

0.324

<0.005

<0.001

<0.001

0.023

<0.001

<0.001

<0.001

0.008

0.004 

0.002 

<0.001

<0.001

<0.001

<0.001

<0.005

0.184

Table 3. Performance of the exercise stress tests

Baselineline Months of dark-
ness

Months of 
daylight 

p
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ables, such as climate, confinement, isolation and the 
absence of natural light. (7)

Studying how people live under these conditions 
may provide valuable information, with potential ben-
efits for health or safety. Moreover, this is one of the 
most accurate experimental model settings as a space 
analog, as it shares many specific environmental fea-
tures. (8,9)

This study aimed to demonstrate physiological 
changes in BP and HR related to human adaptation 
to extreme environments, through the longitudinal 
collection of continuous data over a maximum period 
of eleven months, allowing accurate observations of 
changes over time. 

During the confinement, a clear decrease and a 
marked variability in HR were observed, along with 
a drop in BP. 

This performance reflects the activity of the auto-
nomic nervous system on cardiac function, and sug-
gests an increased neurovegetative pattern, predomi-
nantly vagal. 

Several factors influence HR variability as well 
as cardiac inotropism and chronotropism in general. 
Such is the case of the autonomic nervous system, 
which regulates cardiovascular parameters, such as 
HR, contractile force, redistribution of blood flow to 
areas with greater vascular demand and short-term 
BP control via different sympathetic and parasympa-
thetic receptors. (10)

It is worth exploring which physiological mecha-
nisms might explain this performance.

Circadian rhythm disruptions
The Earth rotates on its axis, resulting in two well-
defined environments: daylight and darkness. Living 
beings have adapted by developing specific predictive 
mechanisms. This gave rise to the biological rhythms 
that repeat every 24 hours.

Findings related to chronotype and circadian ac-
tivity rhythms confirmed the role of light in synchro-
nizing the sleep phase. A decrease in sleep duration 
was observed, along with a delayed chronotype and 
increased social jet lag during the polar night. (11-12)

In this study, the circadian cycle did not appear to 
influence the physiological variables analyzed, as no 
differences in cardiovascular behavior were detected 
between the periods of darkness and daylight.

Environmental pollution
The environment is a major determinant of cardio-
vascular health. (13) Air pollution enters the body 
through the alveoli and contributes to the develop-
ment of cardiovascular disease by activating several 
mechanisms, including inflammation, endothelial 
dysfunction, oxidative stress, autonomic dysfunction 
and thrombogenicity. (14)

Chronic exposure to air pollution has been associ-
ated with increased inflammation, promoting the pro-
duction of interleukin-6 (IL-6) and C-reactive protein, 
among other inflammatory markers associated with a 
higher risk of disease. (15)

Several environmental pollutants can induce auto-
nomic dysfunction by triggering reflex arcs that alter 

Photograph of Belgrano II Base located 1300 km from the South Pole and 4953 km from Buenos Aires
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HR and favor the onset of arrhythmias. (16) Most epi-
demiological studies have reported negative associa-
tions between different indices of heart rate variabili-
ty and levels of fine airborne particles with a diameter 
of less than 2.5 micrometers (PM2.5) as well as other 
pollutants. (17-18)

Lead, for instance, can replace calcium in calmodu-
lin. This mechanism has been associated with the reg-
ulation of nitric oxide synthase, which affects nitric 

* p <0.005   ** p <0.001

oxide production and plays a key role in endothelial 
function and the inhibition of platelet aggregation.
(19)

Air in Antarctica contains fewer atmospheric aer-
osols and presents a much more heterogeneous and 
diverse chemical composition compared to that of 
the continental regions, which may explain the low-
er health impact observed in the health of the study 
population. 

Fig. 1. Exercise stress test: resting parameters at baseline and during the months of darkness and daylight
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* p <0.005   ** p <0.001

Exercise effect
Physical exercise leads to a reduction in resting HR, 
which is also evident during physical exercise in 
trained individuals when performed at submaximal 
intensities—a phenomenon directly related to an in-
crease in stroke volume. (20) Among the mechanisms 
underlying bradycardia are the regulation of the au-
tonomic nervous system with increased vagal tone, a 
decrease in the intrinsic heart rate, changes in barore-

ceptor sensitivity, and increased systolic volume.
Regular training reduces resting sympathetic ac-

tivity, lowers plasma catecholamine levels (both at 
rest and during submaximal exercise) and modifies 
renal homeostasis by decreasing renal vascular resist-
ance—all of which contribute to BP reduction.

Exercise programs with a high dynamic compo-
nent lower BP in both normotensive and hypertensive 
adults. This effect is more marked in hypertensive in-

Fig. 2. Exercise stress test: maximal effort parameters at baseline and during the months of darkness and daylight.
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Fig. 3. Exercise stress test: recovery parameters at baseline and during the months of darkness and daylight.

* p <0.005   ** p <0.001
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dividuals, with a mean reduction of 6-7 mmHg in both 
systolic and diastolic blood pressure, compared to 3 
mmHg reduction in normotensive individuals. (21)

The population included in our study was com-
posed of individuals with a high level of physical 
training—an essential requirement for admission to 
the Antarctic program. Among many other reasons, 
candidates were selected for their strong adaptive ca-
pacity to exercise.

Furthermore, when body parameters (weight, ab-
dominal waist circumference and body composition 
assessed by bioelectrical impedance) were analyzed, 
no differences were observed between baseline values 
and those recorded during the Antarctic stay. There-
fore, it is unlikely that the results are influenced by 
the exercise effect. 

Isolation and continuous stress
Antarctica is one of the most challenging environ-
ments to work in. In addition to extreme tempera-
tures and photoperiods, Antarctic bases are remote 
and isolated locations usually inhabited by very few 
people, creating a context of limited interpersonal re-
lationships and hostile conditions of confinement and 
isolation. (22-23)

During the 12-month period, the study group re-
mained isolated, with no possibility of contact with 
the mainland, even in the event of an emergency. 
Both uncertainty and generalized fear have been de-
scribed as negative factors in terms of psychological 
consequences. (24) Isolation lasting more than ten 
days has been identified as a significant risk factor 
for post-traumatic stress, fear, frustration, boredom 
and symptoms of anxiety and depression—conditions 
that may lead to cardiovascular alterations, such as 
increased HR and BP. (25)

Contrary to expectations, the mentioned cardio-
vascular variables tended to decrease. Positive psy-
chological functioning was likely to act as a poten-
tial protective factor through the implementation of 
healthy mechanisms to cope with adversity. (26)

The military personnel voluntarily chose to partic-
ipate in the expedition and undergo this experience, 
fully aware of the risks involved—a situation very 

different from imposed isolation, such as that experi-
enced during the COVID-19 pandemic. (27)

Study Implications 
The implications of this study extend to numerous 
areas related to healthcare, occupational health, and 
space exploration. Indeed, reduced HR and low BP 
were observed in astronauts on space shuttle mis-
sions. (28) The cardiovascular deconditioning that oc-
curs during spaceflight includes a decrease in circulat-
ing blood volume and blood pressure—patterns very 
similar to our findings. (29)

In this regard, having scenarios that can rigor-
ously replicate some of the conditions  astronauts are 
expected to face is extremely valuable, as they offer 
useful contexts for advancing in space science.

New challenges in this field involve establishing 
permanent bases on the Moon and Mars, along with 
the possibility of incorporating tourist travel for un-
trained civilians. Therefore, the new challenges of 
space exploration require a deeper understanding of 
adaptation mechanisms in different populations. (30)

Limitations
Conclusions are limited by several factors. The sam-
ple size is small, although it worth noting that stud-
ies conducted in the Arctic or Antarctica typically 
involve small populations. A control group was not 
available, as it is almost impossible to find individu-
als living under the same temperature conditions 
and at sea level.

Another limitation is the absence of physiological 
parameters, such as the melatonin, cortisol and no-
radrenaline measurements. These assessments are 
planned for implementation in a future expedition.

CONCLUSIONS
The Belgrano II Base served as a model to explore 
the impact of extreme photoperiods and isolation in 
an environment free from atmospheric pollution on 
cardiovascular physiological variables. The findings 
suggest that under these conditions, neurovegetative 
activity increases. Future research is required to con-
firm these findings.

SDNN, Standard Deviation of Normal-to-Normal intervals.

Baseline Months of daylightMonths of darkness pHolter

Minimum heart rate

Time (h)

Maximum heart rate

Time (h)

Differential heart rate

SDNN* (milliseconds)

45.5 ± 10.3

5.56 ± 0.76

126 ± 14.3

13.27 ± 1.44

80.1 ± 19.1

155.0 ± 37.7

41.1 ± 4.17

5.62 ± 0.69

131 ± 17.6

13.63 ± 1.01

89.5 ± 16.7

177.0 ± 33.3

42.0 ± 4.84

5.91 ± 0.79

129 ± 17.0

12.84 ± 1.13

86.6 ± 17.2

164.0 ± 38.7

0.012 

<0.001

0.003

Table 4. Analysis of Holter ECGs
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