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BIOLOGICAL AND PSYCHOLOGICAL ASPECTS OF AGING IN YOUNG WOMEN
IN THE CONDITIONS OF MILITARY AGGRESSION

e-mail: zoryna.boiarska@gmc.vu.lt

This study examines the impact of wartime stress on the aging process in 95 young women in Ukraine, exploring the
relationship between their chronological, biological, and psychological ages. Utilizing comprehensive assessment methods,
including the measurement of biological age, psychological age, aging rate, anxiety levels, stress resilience, and positive mental
health, the research highlights how prolonged stress accelerates biological aging. It was found that chronological age has a stronger
connection with psychological age than with biological age, with significant differences in aging rate among groups. Specifically,
the group with accelerated aging shows a higher biological age but a lower psychological age, which may indicate less awareness
of aging or an optimistic tendency to assess one's health. Meanwhile, high stress resilience in this group may indicate adaptation
to stress at the expense of physiological resources, leading to rapid aging. The findings underline the need for developing strategies
to support mental health and counteract biological aging in stressful conditions, pointing to the complexity of the interaction
between stress and aging.

Key words: biological age, psychological age, aging rate, psychological stability, accelerated aging.
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BIOJIOI'TYHI TA ICUXOJIOI'TYHI ACIEKTH CTAPIHHSI MOJIOJUX JKITHOK
B YMOBAX BIMCBKOBOI ATPECII

JociimkeHHs aHai3ye BIUTUB BOEHHOTO CTPECy Ha IMPOLEC CTapiHHA Y 95 MONOAMX >KiHOK B YKpaiHi, BUBUAIOUYH 3B’ 130K
MDK X XPOHOJOTIYHHM, OIOJOTiYHHM Ta IICHXOJOTIYHAM BIKOM. 3aCTOCOBYIOYHM KOMIUICKCHI METONH OLIHKH, BKIIIOYHO 3
BHUMIPIOBAaHHSAM OIOJNOTIYHOTO BiKy, ICHXOJOTIYHOTO BiKy, IIBHUIKOCTI CTapiHHs, piBHEH O0COOMCTICHOI Ta peaKTHBHOI
TPUBOXKHOCTEH, CTPECOCTIHKOCTI Ta MO3UTHBHOTO MEHTAJIBHOTO 3[0pPOB'S, JOCITI/DKCHHS IiJKPECIIOE, SK TPUBAIMH cTpec
HpPUCKOpIOE OionoriuHe crapiHHs. BUSBICHO, 10 XPOHOJIOTIYHUI BiK Mae CHIIBHIIINK 3B'S30K 3 NCHXOJIOTIYHAM BIiKOM, HIX 3
010JIOTIYHUM, 13 3HAYHHMH DPI3HHUISIMH B IIBHAKOCTI CTAapiHHS MK TIpyHaMH. 30KpeMma, Ipyna 3 IPHUCKOPEHHM CTapiHHAM
Bi3HAYA€THCS BHIIMM OIlOJOTIYHUM BIKOM, ajie¢ HIDKYUM IICHXOJOTIYHHM, IO MOXKE CBIAYMTH HPO MEHIIY YCBiIOMJICHICTH
cTapiHHA a00 ONTUMICTHYHY TCHACHIIIIO B OIHIII BIACHOTO 370pOB's. BomgHOYac, BUCOKa CTPECOCTIMKICTD y 1€l rpymnu Moxe Oy TH
IHIMKATOPOM aJanTallil 10 CTPEecy 3a paxyHOK ()i3i0NoriyHUX BUTPAT, 110 CIPUSIE [IBUAKOMY CTApiHHIO. BUCHOBKH MiJKPECIIOI0ThH
HEOOXiIHICTh PO3POOKHU CTpaTerii UIsk MiATPHUMKH IICUXIYHOTO 30POB'S Ta NPOTHAIT G10JIOTIYHOMY CTapiHHIO B YMOBAaX CTpPECY,
BKa3yl04YM Ha CKJIaJHICTb B3a€MOJIIT MK CTPECOM i CTapiHHIM.

KurouoBi cioBa: GioyoriYHUIA BiK, NICHXOJOTIYHHN BiK, IIBUJAKICTH CTApiHHS, NICHXOJOTIYHA CTIHKICTh, MMPHCKOPEHE
CTapiHHS.

The study is a fragment of the research project “High- and low-intensity phenotypes of the systemic inflammatory

response. molecular mechanisms and new medical technologies for their prevention and correction”, state registration

No. 0124U000092.

In the context of global challenges and warfare, the study of the impact of stress on aging is
critically relevant. The war in Ukraine highlights the chronic stress effects on biological aging. This
research examines Ukrainians' biological and psychological age and aging rate during wartime,
emphasizing the importance of resilience mechanisms.
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Persistent stress compromises motivation for healthful activities, and profoundly influences the
physiological underpinnings of the aging process [3, 7]. It also acts as a trigger and exacerbator of various
diseases and pathological conditions, underscoring the vulnerability of individuals in stress-laden
environments [15]. Moreover, stress-related telomere shortening, a primary aging marker, suggests that
stress significantly contributes to cellular aging by affecting DNA sequences protecting chromosome
ends [6].

Individuals with post-traumatic stress disorder (PTSD) exhibit heightened health risks due to
accelerated biological aging, leading to illness, disability, and reduced life expectancy [2]. Recent research
indicates that effective stress management heavily depends on the individual's ability to employ personal
psychological resources, particularly in developing health-preserving competencies during prolonged
trauma [14].

Prolonged stress disrupts both innate and adaptive immune responses, promoting chronic
inflammation and impairing immune defence cells' functionality leading to a chronic condition [4, 5].

As we navigate the urgency of investigating the relationship between stress and aging in the
Ukrainian context, it's imperative to consider biological age and the rate of aging during the harrowing
circumstances of war. Investigating the dynamics of aging in extreme wartime adversity conditions may
unravel new insights into the aging mechanics and devise strategies to fortify mental and physical well-
being.

The purpose of the study was to determine biological age and the aging rate, and to analyze their
associations with psychological age, anxiety, stress resilience, and positive mental health among women
aged 18-28 years.

Materials and methods. The research was conducted from September to December 2023,
involving a sample of 95 females. The age range of participants varied from 18 to 28 years (19.84+2.14).

Inclusion criteria:

— Age between 18 and 28 years.

— Psychological stability and the ability to independently complete the questionnaire.

Exclusion criteria:

— History of psychiatric disorders.

— Presence of serious physical illnesses.

We have developed a special questionnaire to conduct the study. The questionnaire includes
questions aligned with validated methodologies, enabling the assessment of aging rate, functional age, and
the psychological state of each participant. The following methods were employed:

— Determination of biological age and rate of aging by the method of Polyakov O. [12]. The value

rate of ageing more than 1.10 reflects

§ Ei"]‘]’gil" al.agf B the acceleration of the ageing rate in a
sychological age (PA) N

— BA=494+095*CA | person; the ageing rate less than 1.00 —

7 X =——PA=082+098*CA | means the slowed-down ageing rate,

0 . the value 1.00-1.10 — reflect the

| physiological ageing rate.

s X X — The scale by Robert
] Kastenbaum  (1972) to  assess
= 30 subjective (psychological) age.
| — The level of reactive and personal
< 25

anxiety was assessed using the State-
Trait Anxiety Inventory, a 40-item
self-completed questionnaire,
developed by Charles D. Spielberger
(1983). Reactive and personal anxiety

18 20 2 24 26 28 levels are categorized based on the
Chronological age (CA) results: up to 30 points — low anxiety
Fig. 1. Relationship between chronological, biological age and psychological level, 31-45 points —rnoderate, and
age. X-axis — years. over 45 points — high anxiety level.

— The test to measure stress resilience consists of 18 questions. Interpretation of results is as
follows: 43—54 — low, 31-42 — moderate, and 18-30 — high stress resilience [1].

— The Positive Mental Health Scale (PMH-scale) includes 9 statements. Interpretation of results is
as follows: the low level of the positive mental health indicator corresponds to the range of 9-24 points,
the average level — 25-29 points, and the high level — 30-36 points [1, 9].

All statistical calculations were performed using Microsoft Office Excel and Prism 10 software,
while data processing and visualization by OriginPro (2018).
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Results of the study and their discussion. According to the data collected and analyzed, the
average age of the group of young women was 19.8442.14 years, the average biological age — was
23.69+5.20 years, aging rate — 1.19+0.23.

The psychological age had an average value of 20.31+3.27 years. The anxiety levels of participants
demonstrated a high level of personal anxiety (45.28+11.66) and a moderate level of reactive anxiety
(42.44+12.35).

In the current study sample, the resilience to stress was characterized by an average value of
34.93+6.42 (31-42 — moderate resilience to stress). The established level of positive mental health is
27.42+5.38 (the average level — 25-29 points).

The obtained results underscore significant variability in both physiological and psychological
aspects of the participant's condition.

Analysis of the relationship between chronological, biological age and psychological age has
shown that there is a clear positive relationship between chronological and biological age (Fig.1).

These results indicate that relationship between chronological age and psychological age is
comparable to the relationship between chronological age and biological age.

Participants were grouped into three distinct groups based on their aging rate characteristics:

— slowed aging rate (less than 1.0),

—normal aging rate (1.00—1.10),

— accelerated aging rate (more than 1.10) (Table 1).

Table 1
Physiological and psychological parameters at different levels of aging rate
(M — mean value, SD— standard deviation)

Slowed aging rate (n=14), Normal aging rate (n=32) | Accelerated aging rate (n=49)
M SD M SD M SD
Age, years 20.68 2.39 20.18 2.15 19.37 1.99
Aging rate 0.97 0.02 1.03 0.03 1.35 0.23
Biological age, years 20.15 2.45 21.12 2.43 26.37 5.68
Psychological age, years 21.21 3.39 21.13 3.39 19.51 2.99
Personal anxiety, points 46.35 12.83 46.19 12.53 44.39 10.88
Reactive anxiety, points 4421 12.29 42.97 14.02 41.59 11.3
Stress resilience, points 36.07 5.41 36.16 6.56 33.80 6.51
Positive mental health, points 29.21 5.37 26.47 5.98 27.53 4.93

Out of the total of 95 investigated women, the distribution across the aging groups in percentages
is as follows:

1. Slowed aging rate: 14.37 % (14/95).

2. Normal aging rate: 33.68 % (32/95).

3. Accelerated aging rate: 51.58 % (49/95).

The comprehensive data analysis presented in Table 1 reveals significant insights into the aging
process under stress conditions induced by war. The average chronological age is approximately the same
across all three groups. The slowed aging group shows the lowest average aging rate (0.97), the normally
aging group is slightly higher (1.03), and the accelerated aging group is significantly higher (1.35), with a
statistically significant (p<0.001) difference found between the groups. There are considerable differences
in biological age between the groups, with the accelerated aging group having a significantly higher average
biological age. Despite a higher biological age, the accelerated aging group has a lower average
psychological age, which may indicate less awareness of aging or an optimistic tendency to assess one's
health. The slowed aging group shows higher average personal anxiety, potentially reflecting greater
sensitivity or reflection on their health and aging, though the differences between the groups are not
significant. The highest average value for positive mental health is observed in the slowed aging group.
According to the methodology, lower scores indicate higher stress resilience and the accelerated aging
group has the highest resilience (33.80+6.51). This might suggest that the accelerated aging group could
be better “armed” to deal with stress, which might have a protective effect on their overall physiological
state. Such an interpretation aligns with the health paradox, where despite a higher biological rate of aging,
some individuals may have better stress-coping mechanisms that help them maintain a higher level of
functionality.

The comprehensive analysis of psychological indicators across groups with different aging rate has
revealed distinct patterns that highlight the psychological diversity inherent in the aging process (Table 2).
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Table 2
Anxiety levels and stress resilience across aging rate groups
Psychological Aging Low level Moderate level High level
parameters rate group of the index of the index of the index
Personal anxiety Low (n=14) 7.14 % (1/14) 35.71 % (5/14) 57.14 % (8/14)

Normal (n=32)

3.12 % (1/32)

53.12 % (17/32)

43.75 % (14/32)

Accelerated (n=49) 10.20 % (5/49 44.90 % (22/49) 44.90 % (22/49)
Reactive Anxiety Low (n=14) 7.14 % (1/14) 50.00 % (7/14) 42.86 % (6/14)
Normal (n=32) 9.38 % (3/32) 56.25 % (18/32) 34.38 % (11/32)

Accelerated (n=49)

8.16 % (4/49)

59.18 % (29/49)

32.65 % (16/49)

Stress resilience

Low (n=14)

14.29 % (2/14)

71.43 % (10/14)

14.29 % (2/14)

Normal (n=32)

21.88 % (7/32)

62.50 % (20/32)

15.62 % (5/32)

Accelerated (n=49)

18.37 % (9/49)

51.02 % (25/49)

30.61 % (15/49)

Positive mental health

Low (n=14)

21.43 % (3/14)

21.43 % (3/14)

57.14 % (8/14)

Normal (n=32)

37.50 % (12/32)

31.25 % (10/32)

31.25 % (10/32)

Accelerated (n=49)

18.37 % (9/49)

44.90 % (22/49)

36.73 % (18/49)

Accelerated aging group is special in sense that there are notable variations in categories such as
personal anxiety, reactivity to anxiety, and stress resistance.

For instance, in the slow aging group, despite a high level of personal anxiety observed in 57.14 %
(8/14) of individuals, a majority of 71.43 % (10/14) exhibit a moderate level of resistance to stress. This
suggests an effective adaptation to stress despite prevalent anxiety.

Conversely, the accelerated aging group demonstrates a less uniform distribution across categories,
with a significant portion of individuals showing moderate to high levels of reactive anxiety — 59.18 %
(29/49) and 32.65 % (16/49), respectively. Interestingly, a substantial fraction of accelerated aging group
— 30.61 % (15/49) also shows a high resilience to stress, indicating the presence of diverse adaptive
mechanisms to stress within this group.

The normal aging group primarily represents individuals with a moderate level of personal anxiety
at 53.12 % (17/32) and a predominant moderate resistance to stress in 62.50 % (20/32) of participants. This
pattern may reflect a general emotional equilibrium within this group.

The results of the study indicate the presence of certain tendencies regarding the aging process
depending on the factors that influence it, but further scientific research is needed to substantiate these
mechanisms.

According to research by Ukrainian gerontologists, chronic war-related stress accelerates the
cardiometabolic processes of aging in women [11]. Trauma and PTSD may accelerate biological
aging, which could help explain the increased risk for poor health observed among people with
PTSD [2].

The association between stress and accelerated aging can be largely attributed to the physiological
stress response, including activation of the HPA axis and subsequent cortisol release, which has been
implicated in telomere shortening and cellular aging [6]. This biological cascade underscores the critical
need to understand stress's multifaceted impact, not only on psychological well-being but also on the
biological markers of aging. Recent studies confirm that psychosocial stress contributes to accelerated
immune aging, particularly through the reduction in naive T cells and the increase in terminally
differentiated T cells, which may lead to elevated health risks [8]. These changes in the immune system,
associated with stress factors such as discrimination and chronic stress events, are crucial for understanding
tissue-specific aging and overall health status.

At the same time, no significant associations were found between subjective perception of stress
and increase in stress biomarker level [10]. This highlights the complexity and multifaceted impact of
stress on the body, which is also confirmed by our results regarding biological and psychological age.

The distinct impact of stress on young women in our cohort points to the necessity of exploring
gender-specific resilience and coping strategies. This observation aligns with research suggesting that
women may experience stress differently, both physiologically and psychologically [13], which
necessitates tailored approaches to stress mitigation in clinical settings.

The research opens new directions for further studies on aging mechanisms and the development
of targeted interventions aimed at reducing the negative impact of stress on aging. The results can be used
to shape support programs for populations experiencing crises.
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2. L

1. The study demonstrates a notable correlation between chronological age and psychological age,
suggesting that as chronological age increases, there is a correspondingly significant increase in
psychological age among young women experiencing stress due to wartime conditions.

2. There is a distinct variation in biological aging rates indicating that prolonged stress may
contribute to faster biological aging, despite no significant difference in chronological age across groups
of different aging rate.

3. The enhanced stress resilience observed in the group with accelerated aging may indicate a
complex adaptive response where psychological coping mechanisms operate at the potential cost of
increased physiological aging rates. This inverse relationship hints at a possible physiological compromise
for maintaining psychological health in the face of chronic stress, which warrants further investigation into
the delicate balance between mental resilience and long-term physiological health outcomes.

4. The findings highlight the complexity of the aging process under stress, emphasizing the need
for targeted interventions to support mental health and biological aging, particularly in populations affected
by prolonged stressors such as a war.
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