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Abstract: Compulsory basic military training is characterized not only by being challenging but also
by being stressful. Assuming a high frequency of perceived stress events as a negative outcome
of training, this article provides evidence on how the perceived frequency of stressful situations is
affected by three types of factors: (i) biological stress response variables measured by hair steroid
hormone levels, (ii) personality traits measured using the Big Five personality test, and (iii) group co-
hesion measures in military squads. A total of 112 conscripts in 11 squads participated in the research
at the beginning (T1), in the middle (T2), and at the end (T3) of compulsory basic military training.
Hair steroid hormone levels (cortisol, cortisone, and dehydroepiandrosterone (DHEA)) levels were
measured by liquid mass spectrometry; other data were collected using self-report questionnaires.
The results of the Poisson regression analysis indicated that hair steroid hormone cortisol had a
statistically significantly impact and could increase the perceived frequency of stressful situations
by up to 1.317 (e0.275, T2) times. The concentrations of other hormones (cortisone = 1.157, e0.146, T3
and DHEA = 1.020, e0.020, T3) also had a statistically significant effect. Other factors had a decreasing
effect on the frequency. Extraversion was significant with an effect of 0.907 (e−0.098, T2) and 0.847
(e−0.166, T3), while task cohesion had an effect of 0.946 (e−0.056) and norm cohesion of 0.954 (e−0.047).
The research indicates that the three groups of factors affect the perceived frequency of stressful
situations during compulsory basic military training, but their impacts are considerably different.

Keywords: perceived stress; military training; conscripts; hair steroid hormone; cortisol; personality
traits; group cohesion; stress resilience; risk management

1. Introduction

Perceived stress determines the degree of confidence of a person in their ability to cope
with stressful situations [1,2], decreases subjective happiness [3], and has a negative impact
on human wellbeing. The importance of perceived stress measurements in the military has
grown in Europe, with almost half of the countries in the region strengthening or renewing
compulsory (basic) military training [4]. Each year, several thousands of young people
(predominantly men) participate in compulsory basic military training where they have to
adopt to a new environment, learn new skills, and live as soldiers for more than half a year,
separated from their civil lives. This period is described not only as challenging but also
as stressful. Previous research provides results on various military and individual-related

Sustainability 2022, 14, 1046. https://doi.org/10.3390/su14031046 https://www.mdpi.com/journal/sustainability

https://doi.org/10.3390/su14031046
https://doi.org/10.3390/su14031046
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com
https://orcid.org/0000-0002-3757-6770
https://orcid.org/0000-0002-5240-2429
https://orcid.org/0000-0002-3308-068X
https://orcid.org/0000-0002-1033-0607
https://doi.org/10.3390/su14031046
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com/article/10.3390/su14031046?type=check_update&version=1


Sustainability 2022, 14, 1046 2 of 13

causes of perceived stress during basic military training, and courses of stress resilience,
such as the emotional stability of solders [4], their physical fitness [5], personal and group
performance [6], social support [7], or group cohesion [8]. However, there is a lack of an
integrated approach that combines the various causes of stress and stress resilience and
leads to a successful and sustainable stress management. Therefore, we will first discuss
three dominating domains on perceived stress in the military and then present the results
of our research that attempts to fill the current research gap.

The most recent and promising research domain on perceived stress management is re-
lated to the measurement of hair steroid hormone levels as objective chronic stress biomark-
ers in soldiers during military training. Understanding the interconnection between hair
steroid hormone levels and psychological stressors in the natural military-specific environ-
ment is expected to enable the targeting of sustainable stress management interventions
during military training. It is a new and innovative research direction since little is known
about cumulative hair steroid hormone levels and their impact on psychological factors.
Previous studies revealed that threat perception activates the amygdala, which in turn
stimulates the hypothalamic–pituitary–adrenal (HPA) axis [8]. Activation of the HPA axis
results in the production of glucocorticoids such as cortisol and its inactive metabolite
cortisone [9,10]. The physiological function of glucocorticoids is to mobilize resources
to eliminate the threat. In addition to these two hormones, the steroid hormone dehy-
droepiandrosterone (DHEA) is released during stress [11]. Long-term secretion of steroid
hormones may affect not only psychological but also physical health [12]. To date, only a
few studies report findings related to stress hormone measurement during compulsory
military training, and these findings indicate somewhat contradictory results: Boesch [13]
did not report any statistically significant change in the variation of hair cortisol levels dur-
ing basic military training, despite changes in perceived stress levels; meanwhile, research
by Gifford et al. [14] indicates a positive adaptation of the HPA axis function during basic
military training.

The second research domain on stress management in the military is related to the
classical approach towards stress and personality and personal resilience to stress. Various
traits scales are used to account for the multidimensional nature of personality and relate
personality traits to perceived stress [15]. For example, Calum [16] developed a mental
toughness inventory to identify the sensitivity to various stressors among soldiers. The
military training environment is full of various stressors, characterized by fatigue [17],
anxiety, and fear [18], and it involves improvised explosive devices, fire, cold, and other
adverse conditions for living and acting. As research shows, different types of personalities
react differently to this environment, for example, stress coping style [4], harm avoid-
ance, and award dependence [8,19] are shown to have an effect on stress levels during
military training.

The third research domain is related to group cohesion, which is an important factor
in the military in general and during military training in particular [20,21]. Group cohe-
sion is a phenomenon that connects individuals to achieve their goal, especially when
the group is under stress [22]. Group cohesion in military training has been shown to
increase stress resilience [23] and decrease the level of stress among soldiers during military
training [8,24,25] and during deployment [26]. According to Ragsdale [27], social support
from peers has a favorable effect and leads to better physical and psychological health
among soldiers.

Despite extensive research carried out in the field, the complexity of the causative
factors that contribute to the level of perceived stress has not yet been elucidated. Recent
research combines two of these three research domains, such as personality traits and
variations in stress hormones, or group cohesion and hormonal reactions, to the social
environment in military. There is still a lack of research that assesses stress during basic
military training from a multifaceted perspective and links all three domains. This is an
important research gap because stress is a multiphased phenomenon “characterized by
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different triggers, different responses, and affecting the whole body” [28]. Therefore, it is
best captured by a combination of instruments [29].

To address the research gap, this paper provides evidence on how the perceived
frequency of stressful situations is affected by three types of factors: (i) biological stress
response variables measured by hair steroid hormone levels, (ii) personality traits measured
using a classical Big Five personality test, and (iii) group cohesion variables in military
squads. The purpose of the research is to identify the factors that determine the perceived
frequency of stressful situations. The reported research is a longitudinal study conducted
that covered the entire period of one round of compulsory military training (nine months)
in one military battalion in Lithuania. After a review of the study design, the article
continues explaining the data collection methods and measures. As for the data collection,
a sample of a total of 112 soldiers at compulsory military service (conscripts) was selected.
Two statistical models were developed to evaluate the collected data using the Poisson
regression model and the negative binomial model. At the end of the paper, we present the
results of the model testing and interpret them in the light of previous studies.

2. Materials and Methods
2.1. Participants

The research was part of an ongoing longitudinal study on stress management dur-
ing compulsory military training and received ethical approval from the Vilnius Re-
gional Biomedical Research Ethics Committee, Lithuania. A total of 112 participants
(age 18–26 years) from 11 squads were recruited for the study during the first month of
training. Exclusion criteria included the use of synthetic steroids and hair dyeing during the
previous three months, as well as shaved head for hair sample collection. Most of the par-
ticipants were male (97.3%) with secondary or higher education (92.8%). Considering that
group identification in the military is defined as an identification with the squad [30] (the
smallest military unit [31]), the participants were recruited by squads; a total of 11 squads
were selected.

The anthropometric data of the participants was collected during the three stages of
the research. Height, weight, and systolic and diastolic blood pressure were measured
using portable devices; data on height and weight were recalculated into body mass index
(BMI) for further analysis (see results in Table 1).

Table 1. Descriptive data for participants included in the models.

Variable T1: M(SD)
N (%)

T2: M(SD)
N (%)

T3: M(SD)
N (%)

Number of stressful events during the last week 3.96 (8.46) 4.08 (8.54) 3.92 (8.61)

Hair steroid hormones concentration (ng/g)
Cortisol 4.46 (3.41) 3.75 (2.14) 3.26 (1.63)

Cortisone 16.60 (7.33) 14.52 (6.02) 11.78 (4.30)
DHEA 14.32 (13.14) 16.16 (17.98) 11.72 (10.38)

Personality traits (14-items Likert scale)
Extraversion 10.03 (1.83) (not repeated) (not repeated)

Agreeableness 9.62 (2.06) (not repeated) (not repeated)
Conscientiousness 8.62 (1.45) (not repeated) (not repeated)
Emotional Stability 8.58 (1.87) (not repeated) (not repeated)

Openness 8.81 (1.90) (not repeated) (not repeated)

Squad cohesion (7-items Likert scale)
Interpersonal cohesion 5.17 (0.98) 4.58 (1.07) 4.55 (1.36)

Task cohesion 4.90 (0.87) 4.47 (0.85) 4.56 (1.11)
Norm cohesion 5.29 (1.31) 4.82 (1.37) 4.97 (1.44)
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Table 1. Cont.

Variable T1: M(SD)
N (%)

T2: M(SD)
N (%)

T3: M(SD)
N (%)

Anthropometric data
Blood pressure (mmHg)—Systolic 123.22 (13.31) 130.00 (13.62) 125.69 (18.98)
Blood pressure (mmHg)—Diastolic 71.85 (8.48) 71.72 (12.27) 70.13 (13.64)

Body mass index (BMI) 23.45 (2.90) 24.38 (2.56) 24.16 (2.44)

Stressful events outside the military (yes = 1/no = 0)
-quarrels at home 26 (24.1) 25 (25.0) 25 (24.0)

a relationship that ended 14 (13.0) 13 (13.0) 8 (7.7)
other strong negative experiences 31 (28.7) 34 (34.0) 23 (22.1)

Squad (from 1 to 11) - - -

Chronic illnesses (yes = 1/no = 0) 5 (4.6) 6 (6.0) 6 (5.8)

Smoking (every day = 1; seldom = 2; no = 3)
42 (38.9)
35 (32.4)
31 (28.7)

39 (39.0)
31 (31.0)
30 (30.0)

38 (36.5)
34 (32.7)
32 (30.8)

Notes: T1—the first time dataset at the beginning of training; T2—the second time dataset in the middle of
training; T3—the third time dataset at the end of training.

2.2. Procedures and Measures

Data were collected three times: during the first month of training (T1), when con-
scripts were adopting to military rules and battalion environment; in the middle of the
training period (T2); and finally, at the end of training (T3) before the final examinations.
Data collection took place during the COVID-19 pandemic when additional rules for social
distancing were in place.

2.2.1. Hair Sampling and Hair Steroid Hormones Analysis

Hair samples were collected scalp-near from a posterior vertex position at the back
of the head. As the average hair growth rate is 1 cm/month [32], a collected one cen-
timeter hair segment would contain steroid hormones deposited over the previous month
prior to hair sampling. After hair collection, the samples were stored at room temper-
ature in aluminum foil [33] and analyzed in laboratories of the Institute of Biomedical
Sciences, Faculty of Medicine, Vilnius University. Hair hormone (cortisol, cortisone, DHEA)
concentrations were detected using the ultra-high-performance liquid mass spectrome-
try (UHPLC-MS/MS) system (Shimadzu Corporation, Kyoto, Japan). Full details of the
extraction procedure and analysis have been reported elsewhere by Mazeikiene et al. [34].

2.2.2. Self-Reported Measures

In this study, three clusters of self-reported data were used: (i) perceived frequency of
stressful situations during one week, as a dependent variable in the study, (ii) assessment
of personal characteristics, and (iii) group cohesion measurements. The study was carried
out using printed questionnaires provided in Lithuanian.

• Perceived stress. Perceived stress was measured as a continuous variable and identified
by asking participants ‘how many times during the past week did you experience
stress?’ The response options were “I did not experience it, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, I
have experienced it more than 10 times”. Similar measurements were applied in stress
research in other studies on perceived stress (see [35]).

• Personality. Personality was assessed using the Ten-Item Personality Inventory
(TIPI) [35]. The TIPI is a measure of the Big Five (or the five-factor model)—the
most widely accepted model of personality assessment [36]. TIPI identifies five per-
sonality traits: extraversion, when the person is sociable and active; agreeableness,
when the person is soft-hearted and trusting; conscientiousness, when the person
is organized and reliable; emotional stability, when the person is calm and relaxed;
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and openness, when the person is curious and creative [35,36]. The original TIPI
was translated into Lithuanian. Before using the inventory for this study, forward
and backward translation was used to overcome misunderstandings or unclear lan-
guage [37] and, finally, it was tested in a pilot on a small sample. As alpha reliability
is not applicable for this test [35], the mean scores and standard deviation of the an-
swers were calculated: mean score for extraversion was 8.90 (±2.78); for agreeableness
9.79 (±2.07); for conscientiousness 10.19 (±2.54); for emotional stability 10.05 (±2.64);
and for openness 9.30 (±2.55). The test–retest for the mean effect was guaranteed by
means of a minimum 90% credibility interval contested with pilot testing.

• Group cohesion. Group cohesion historically is considered to be the most important
variable in small group leadership [38], and in military training cohesion is measured
as a combination of three variables: (i) interpersonal cohesion, (ii) task cohesion, and
(iii) norm cohesion [39]. Interpersonal cohesion indicates the attraction of an individual
to the group [40]. In our study, we measured this variable using an inventory adopted
from Salo [41] and Ohlsson et al. [42]. A sample item in the questionnaire: ‘Most group
members contribute to the decision-making in the group.’ Task cohesion refers to
the attraction of a person to the group as a common interest in the group task. The
inventory was adopted from the Group Cohesion Scale-Revised [43]. A sample item in
the questionnaire: ‘In my squad, we easily accomplish tasks.’ Finally, norm cohesion is
about interpersonal relations and a person’s attraction to the group because of common
norms of behavior [40]. The inventory for task cohesion was created using respective
items from previous research by Ohlsson et al. [42], Salo [41], and Treadwell et al. [43].
A sample item in the questionnaire: ‘In my squad, anyone can ask questions and
address problems’. All cohesion measures were constructed using the Likert 7-item
scale (from one, meaning ‘fully disagree’, to seven, meaning ‘fully agree’). An average
Cronbach alpha for each of the cohesion inventory was as follows: for interpersonal
cohesion, it was 0.893 (T1 = 0.872; T2 = 0.880; T3= 0.928); for task cohesion, it was 0.782
(T1 = 0.779; T2= 0.738; T3 = 0.830); and for norm cohesion, it was 0.0.884 (T1 = 0.869;
T2 = 0.878; T3 = 0.904).

In addition, nonservice and nonsocial military environment-related stressors were
used to assess perceived stress in a full spectrum. External stressors were evaluated to
overcome incorrect interpretations of military training-related stressors in the event that a
participant had stressful events outside of his military environment. A 2-item scale was
used to assess events outside the military, such as domestic quarrels and other triggers that
were not related to the military.

2.2.3. Methods for Statistical Analysis

The mean and standard deviation (SD) are presented as preliminary statistical results
for quantitative variables. Absolute and relative frequencies were calculated for categorical
variables. The normality of the variables was assessed using the Shapiro–Wilk’s test. The
level of statistical significance was set at 0.05 for the two-tailed testing. Repeated-measures
MANOVA was performed to indicate whether there were significant differences with
respect to the combined dependent variables between the independent variables (perceived
frequency of stressful situations × time point). Bonferroni’s post hoc comparison was
used to identify significant differences between means. To test whether the assumption of
sphericity was met, the Mauchly test was used, and the Greenhouse–Geisser adjustment
was also performed if this assumption was violated [44]. The p-value was used to prove
the statistically significant difference between conditions, and the partial eta squared (ηp2)
values were calculated as the magnitude of this difference. To report the measure of effect
size (ηp2), the scale was used, and the calculated coefficients were considered small (0.01),
moderate (0.06), and large (0.14) [45]. The relationship between variables was determined
using the Pearson’s correlation coefficient [46]. Finally, the Poisson regression model (PRM)
and the negative binomial regression model (NBRM) were used for data evaluation. The
Poisson regression model is used for a time-fixed period of events, and in our study, it
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was perceived stress occurring during one week. In addition, this method uses only non-
negative integer values such as the count of a perceived stressor (event). In the model, the
count of perceived stress (events) during the last week is a dependent variable, while the
independent variables in the model are as follows:

• Levels of hair steroid hormones: cortisol, cortisone, and the dehydroepiandrosterone
steroid hormone (DHEA);

• Personality traits: extraversion, agreeableness, conscientiousness, emotional stability,
and openness;

• Squad cohesion: interpersonal cohesion, task cohesion, and norm cohesion;
• Anthropometric data: blood pressure (mmHg)—systolic and diastolic, body mass

index (BMI);
• Stressful events outside of the military.

Negative binomial regression was used to overcome a limiting property of the Poisson
distribution, where λ equals both the mean and variance [47]. The negative binomial
regression model is based on the distribution of a Poisson-gamma mixture distribution
and allows the modeling of Poisson heterogeneity using a gamma distribution [48]. In
this study, the negative binomial regression model was built using the same input vari-
ables as in the Poisson regression model. To assess the goodness-of-fit of different models
and to choose the most parsimonious, a few well-known statistical measures were used:
(1) Akaike’s corrected information criterion (AICC); (2) Hurvich and Tsai’s criterion (AICC);
(3) Schwarz’s Bayesian criterion, also known as the Bayesian information criterion (BIC);
(4) Bozdogan’s criterion (CAIC), which has a stronger penalty than AIC for models over-
parametrized [49,50]. Values of p < 0.05 were considered statistically significant. Statistical
modeling was performed using IBM SPSS 27v software.

3. Results
3.1. Descriptive

The descriptive statistics of the anthropometric, psychological, and health-related data
are presented in Table 1.

Participants experienced stress ~four times a week on average. About 13% of the
sample indicated that they did not experience stress during the week at the first (T1) and
last (T3) time points, and 10% of the sample during the second (T2) time point; meanwhile,
only about 1% experienced stress more than ten times during a week at all three time
points when data were collected. The repeated-measures MANOVA analysis tests of the
between-subjects effects allowed us to identify that the significance values are less than
0.05 (see Sig. values in Table 2) and proved that there is an interaction effect. The detailed
results for the tests of the between-subjects effects are presented in Table 2.

Table 2. Tests of between-subjects effects.

Source Measure Type IV Sum
of Squares df Mean

Square F Sig. Partial Eta
Squared

Noncent.
Parameter

Observed
Power

Intercept STR 3065.756 1 3065.756 396.488 0.000 0.820 396.488 1.000
HCC 3996.269 1 3996.269 419.213 0.000 0.828 419.213 1.000

Squad (N) STR 240.206 10 24.021 3.107 0.002 0.263 31.065 0.975
HCC 217.759 10 21.776 2.284 0.020 0.208 22.843 0.901

Error
STR 672.709 87 7.732
HCC 829.352 87 9.533

Notes: Transformed variable: average; Computed using alpha = 0.05; STR—perceived frequency of stressful
situations during one week; HCC—hair cortisol concentration (ng/g).

Tests of the between-subjects effects verified the statistically significant interaction
(F(3.107), p < 0.05, ηp2 = 0.263) between squads (squad N) and stress (STR). Furthermore,
statistically significant interaction (F(2.284), p < 0.05, ηp2 = 0.208) between squads (squad
N) and cortisol level (HCC)) was demonstrated (Table 2).



Sustainability 2022, 14, 1046 7 of 13

Additionally, below are presented plots (Figure 1) to demonstrate the model-estimated
means for the eleven squads for each of the three measurements (time point: T1, T2, and T3)
for the perceived frequency of stressful situations and for hair cortisol levels. Separate lines
are produced for each of the measurement times. The most frequent stressful situations
were perceived at the beginning of training (T1, Figure 1a). Estimated marginal means
measured in ng/g cortisol levels during the study (T1, T2, and T3) showed high variability
between squads, especially at the beginning of training (Figure 1b).
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Figure 1. Estimated marginal means over the study (T1, T1, and T3) are presented, additionally are
included error bars with confidence interval (95%): (a) Estimated marginal means of experienced
stress (events) (STR); (b) Estimated marginal means of cortisol (ng/g) (HCC).

3.2. Model Estimation

Poisson regression analysis was used to construct a prediction model for the perceived
frequency of stressful situations during compulsory military training. To determine whether
there is overdispersion in the Poisson regression model (PRM), the negative binomial
regression model (NBRM) was created in addition with all settings equal. As the analysis
shows, both models can be identified as statistically significant: the omnibus test provides
a p-value at 0 for all models. To compare these models, goodness-of-fit was compared for
models representing three time points, and finite sample corrected AIC (AICC) was taken
into consideration. For all time points, AICC was smaller for Poisson regression models
compared to those of the negative binomial regression model (Table 3); consequently, the
Poisson regression models were chosen for further analysis.

Table 3. Goodness-of-fit for Poisson regression and negative binomial regression models.

T1 T2 T3

PRM NBRM PRM NBRM PRM NBRM

Deviance 138.557 43.754 136.388 37.059 184.537 48.592
Scaled Deviance 138.557 43.754 136.388 37.059 184.537 48.592

Pearson Chi-Square 131.438 33.025 133.441 29.749 217.841 41.341
Scaled Pearson Chi-Square 131.438 33.025 133.441 29.749 217.841 41.341

Log Likelihood b −213.326 −240.916 −206.858 −229.272 −228.887 −231.775
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Table 3. Cont.

T1 T2 T3

PRM NBRM PRM NBRM PRM NBRM

Akaike’s Information Criterion
(AIC) a 488.653 543.831 475.717 520.543 519.774 525.551

Finite Sample Corrected AIC
(AICC) a 514.758 569.937 504.893 549.720 547.330 553.106

Bayesian Information
Criterion (BIC) a 571.799 626.978 556.477 601.304 601.751 607.527

Consistent AIC (CAIC) a 602.799 657.978 587.477 632.304 632.751 638.527

Notes: Dependent variable: CEMS (number of stressful events during the last week); a. Information criteria are in
smaller-is-better form; b. The full log-likelihood function is displayed and used in computing information criteria;
T1—the first time dataset at the beginning of training; T2—the second time dataset in the middle of training;
T3—the third time dataset at the end of training; PRM—Poison regression model; NBRM—negative binomial
regression model.

Table 4 presents the parameter estimates using the Poisson regression model. The
importance of the variables changed over time:

• The effects of hair steroid hormones. The level of all hair steroid hormones (cortisol,
cortisone, and DHEA) has become highly statistically important (p < 0.001) in the
model from the second time point (T2 and T3). It turns out that each additional cortisol
concentration unit (measured in ng/g) is associated with an increase in the perceived
frequency of stressful situations of different levels: 1.317 (e0.275) in T2, 0.657 (e0.420) in
T3, and insignificant in T1. For example, for a person with twice the level of cortisol,
the perceived frequency of stressful situations can increase by a factor of 1.317 on
average at the middle of training. Other stress hormones also show a highly significant
effect: changes in the cortisone concentration can increase the perceived frequency
of stressful situations by 0.916 (e−0.086) and 1.157 (e0.1469) in T2 and T3, respectively,
while DHEA can increase by 1.013 (e0.013) and 1.020 (e0.020), respectively.

• The effects of personality traits. Extraversion had a statistically significant (p < 0.05)
negative effect in the middle (T2) and at the end (T3) of military training, and each
additional point for extraversion was associated with a decrease in the perceived
frequency of stressful situations, of 0.907 (e−0.098) and 0.847 (e−0.166), for the respective
time points.

• The effect of group cohesion. Task cohesion had a statistically significant higher
(p < 0.001) impact rate (0.946, e−0.056) than other elements of group cohesion, as well
as hair steroid levels and personality traits, at the beginning of compulsory basic
military training (T1); however, it became insignificant in the later stages (T2 and
T3) and was substituted by norm cohesion in T3. These findings indicate that group
cohesion decreased the perceived frequency of stressful situations, and the frequency
may change by 0.946 (e−0.056) and 0.954 (e−0.047) times while effected by task cohesion
(in T1) and norm cohesion (in T2), respectively.

Note that the composition of some squads, the absence of chronic illnesses, and
stressful events outside the military had statistically significant impact rates (p < 0.05) in
the model for the beginning of military training (T1). The significance of these variables
disappeared during the subsequent time points. In the middle of training (T2) and at
the end of training (T3), the anthropometric data had significant (p < 0.001) impact rates
(p < 0.001) in the model (Table 4).
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Table 4. Parameter estimate using Poisson regression model.

T1 T2 T3

Parameter B Wald
Chi-Square B Wald

Chi-Square B Wald
Chi-Square

(Intercept) 5.363 ** 23.965 0.615 0.343 −1.567 2.357
Hair steroid hormones
concentration (ng/g)

Cortisol 0.015 0.396 0.275 ** 17.596 −0.420 ** 27.025
Cortisone −0.016 1.919 −0.086 ** 12.133 0.146 ** 18.087

DHEA −0.003 0.297 0.013 ** 17.320 0.020 ** 11.190
Personality traits

Extraversion −0.027 0.423 −0.098 * 5.832 −0.166 ** 15.265
Agreeableness 0.056 2.759 −0.008 0.050 0.051 2.514

Conscientiousness −0.063 2.160 −0.071 2.453 −0.048 0.900
Emotional Stability −0.036 1.027 0.028 0.546 0.099 5.748

Openness −0.018 0.192 0.105 * 5.890 0.025 0.294
Squad cohesion

Interpersonal cohesion 0.009 1.154 −0.011 2.807 0.012 1.669
Task cohesion −0.056 ** 14.645 −0.021 2.526 −0.019 1.961

Norm cohesion −0.019 2.976 −5.876 × 10−5 0.000 −0.047 ** 14.415
Anthropometric data

Blood pressure (EQS)– Systolic 0.006 1.247 0.021 17.525 0.001 ** 0.038
Blood pressure (EQS)– Diastolic −0.015 4.319 −0.010 2.602 −0.020 ** 11.435

Body mass index (BMI) −0.015 0.431 0.036 2.322 0.196 ** 51.627
Stressful events outside military

quarrels at home (yes) 0.368 * 5.459 −0.190 1.330 −0.554 9.122
quarrels at home (no) 0 a 0 a 0 a

relationship that ended (yes) −0.361 3.028 0.071 0.106 0.509 4.199
relationship that ended (no) 0 a 0 a 0 a

other strong neg.
experiences (yes) 0.317 * 5.173 0.222 2.168 0.176 1.358

other strong neg.
experiences (no) 0 a 0 a 0 a

Other
Chronic illnesses (no) −1.127 * 28.778 −0.512 3.290 −0.058 0.032
Chronic illnesses (yes) 0 a 0 a 0 a

Smoking (no) 0.027 0.028 −0.040 0.060 0.038 0.052
Smoking (seldom) 0.224 1.682 −0.117 0.459 −0.071 0.171

Smoking (every day) 0 a 0 a 0 a

Squad N1 −0.159 0.154 −0.494 1.933 −0.323 0.863
Squad N2 0.181 0.308 −0.023 0.005 0.342 1.085
Squad N3 1.044 ** 10.748 −0.234 0.479 0.677 4.179
Squad N4 0.443 2.132 0.436 2.449 0.135 0.167
Squad N5 1.391 ** 31.603 0.267 0.895 1.145 11.976
Squad N6 0.522 3.046 −0.411 1.576 0.948 9.363
Squad N7 0.537 2.744 0.024 0.004 0.553 2.795
Squad N8 0.857 ** 6.990 −0.482 2.308 0.814 5.806
Squad N9 0.293 1.138 −0.236 0.792 0.733 7.383
Squad N10 0.593 * 4.272 0.553 * 4.296 0.776 6.373
Squad N11 0 a 0 a 0 a

(Scale) 1 b 1 b

Notes: Dependent variable: Number of stressful events during the last week; Wald Chi-square is significant at the
* p < 0.05 or ** p < 0.001; T1—the first time dataset at the beginning of training; T2—the second time dataset in
the middle of training; T3—the third time dataset at the end of training; a. Set to zero because this parameter is
redundant; b. Fixed at the displayed value.

4. Discussion

The current study investigated the three-faceted approach to perceived stress and
examined how biological stress response variables, measured by hair steroid hormone
levels, personality traits, and group (squad) cohesion, contribute to the perceived frequency
of stressful situations in the real-life settings of compulsory basic military training. The
study has shown that these three elements statistically significantly explain why conscripts
experience events unequally even though they are under homogeneous stressful conditions.

In line with other studies on perceived stress and research on hair hormones, the study
provides additional evidence of dependence between these variables. Previous studies
provide quite contractionary results on this dependence and indicate a [51] decrease [14]
and no change [13] in cortisol concentrations in the hair during compulsory basic military
training, as well as a significant [14] and nonsignificant [13] associations between perceived
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stress levels and cortisol levels. The present study provides more clarity in interpreting the
controversial findings, as the level of hair cortisol explains the variability in the perceived
frequency of stressful situations in the middle and at the end of compulsory basic military
training but has no effect on the variability at the beginning of training, when the conscripts
are adapting to the new environment. The detected increase in the impact rates is true,
not only for the hair hormone cortisol, but also for the other two hair steroid hormones—
cortisone and DHEA. To our knowledge, this is the first study to measure the levels of
cortisone and DHEA hair steroids in relation to perceived stress in the real-life settings of
compulsory basic military training.

Although it may be obvious that personality traits contribute to perceived stress, the
military training environment creates specific situations where specific personal traits
are manifested [51]. Studies in the general population indicate that neuroticism and
conscientiousness are significant predictors of perceived stress level [52]. Our findings
seem to contradict general population studies and provide evidence that openness and, to
some level, emotional stability contribute to the perceived frequency of stressful situations,
while extraversion decreases its frequency during military training.

The stress experienced by soldiers is expected to decrease when soldiers receive social
support by acting in coherent groups. Group cohesion is one of the most significant small
group properties in the military [21], while it works as a stress buffer in a stressful environ-
ment [26]. As found by Ahronson and Cameron [23], task and social cohesion are inversely
associated with psychological distress among Canadian military employees. Furthermore,
cohesion had a moderating effect on the relationship between stress perception and the
adjustment of military life found in the Korean army [53]. Our study provides evidence
that group cohesion is significant in reducing the perceived frequency of stressful situations
for conscripts. In detail, task cohesion is shown to decrease the perceived frequency of
stressful situations at the beginning of military training, while it is norm cohesion at the
end of training. Still, it should be noted that this effect is relatively small.

Several limitations should be noted when interpreting the findings of this study. First,
data were collected during the COVID-19 pandemic, when conscripts had fewer physical
contacts with their family, friends, and loved ones. This circumstance may have reduced the
effect of other (nonmilitary) stressors and increased the effect of military-specific stressors
in the study. Thus, the application of findings is limited to specific circumstances that may
be less relevant under a nonpandemic environment. Second, the country-specific military
culture is considered a limitation, as the research was carried out only in Lithuania. The
contradictory results obtained in conscripts’ studies in Germany [14] and Switzerland [13]
show that the research carried out in one country may lack generalization. Third, the
data set used in this study is composed of objective data (hair steroid hormone level mea-
surements and anthropometric data) and subjective data (perceived frequency of stressful
situations, self-assessment of personal traits, and subjective evaluation of group cohesion).
Due to social desirability, participants can underestimate or overestimate subjective factors.

5. Conclusions

This study expands our knowledge of perceived stress during compulsory basic mili-
tary training and provides evidence regarding the variables that contribute to the perceived
frequency of stressful situations. The study confirms the theoretical construct according to
which the perceived frequency of stressful situations is influenced by three components:
hair steroid hormone—cortisol, cortisone, and DHEA—concentrations, dominating person-
ality traits, and group cohesion in squads. The hair cortisol concentration has a statistically
significant impact, and it is found that each additional cortisol concentration unit (measured
in ng/g) is associated with an increase in the perceived frequency of stressful situations of
up to 1.317 (e0.275, T2) times at the middle of training. Concentrations of other hormones
also had a statistically significant effect (p < 0.001) in the middle and at the end of training
(cortisone = 1.157, e0.146, T3 and DHEA = 1.020, e0.020, T3). Other factors had a decreasing
effect on the perceived stress frequency. Extraversion was significant in the middle and at
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the end of service, with an effect of 0.907 (e−0.098) and 0.847 (e−0.166), respectively, while
task cohesion, with an effect of 0.946 (e−0.056), was significant at the beginning of training,
and norm cohesion, with an effect of 0.954 (e−0.047), was significant at the end of training.
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