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ABSTRACT

Aim: To assess the impact of psychoemotional status indicators (state anxiety, trait anxiety, and depression) on the intensity and duration of postoperative
pain syndrome in patients after hysteroscopic myomectomy, and to determine their prognostic value for optimising analgesic management under conditions
of wartime stress.

Materials and Methods: Ninety reproductive-age patients with submucosal uterine fibroids were examined. Group 1 (n=62) included women living under
wartime stress in Ukraine: subgroup 1.1 (n=32) internally displaced persons and subgroup 1.2 (n=30) residents of Kyiv. Group 2 (n=28) comprised Ukrainian
women temporarily living abroad who returned to Kyiv for planned surgery. Psychoemotional status was assessed using the Spielberger—Hanin and Beck
scales, and pain using the NRS scale. Statistical analysis used nonparametric methods and ROC analysis.

Results: Anxiety levels differed significantly between all groups (p<0.001), highest in internally displaced persons. Subgroups 1.1 and 1.2 had higher NRS
pain scores and required the maximum daily dexketoprofen dose (150 mg) compared with group 2. ROC analysis showed state anxiety strongly predicts acute
pain intensity (AUC=0.804), while depression predicts pain duration in the outpatient setting (AUC=0.860).

Conclusions: Wartime stress significantly modulates pain perception by lowering the pain threshold even during hysteroscopic myomectomy. State anxiety
correlates with acute postoperative pain intensity, while depressive states are associated with prolonged pain and the risk of chronification. These findings
support personalised analgesia that considers patients’psychoemotional profiles.
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INTRODUCTION

Contemporary concepts of pain have undergone signif-
icant changes over recent decades. Whereas pain was
previously considered a direct consequence of tissue
damage and a reflection of its intensity, this view has
now been revised. The modern biopsychosocial model
regards pain as a complex phenomenon shaped not
only by physical tissue alterations but also by the pa-
tient’s psychological characteristics and environmental
factors [1, 2].

Despite advances in analgesia, the lowest level of
satisfaction with postoperative pain management is
observed among gynaecological patients [3]. This is
particularly relevant for women after hysteroscopic
myomectomy, as the intensity of postoperative painin
this cohort does not always directly reflect the extent of
surgical intervention [4]. Despite the minimally invasive
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nature of the procedure, pain perception is largely mod-
ulated by individual psychoemotional characteristics,
anxiety levels, expectations regarding surgery, as well
as neuroendocrine mechanisms of the stress response
[5]. Moreover, interventions involving the uterus as an
organ that plays a key role in reproductive function
may be associated with increased psychoemotional
sensitivity in patients, which affects the subjective
perception of pain [6, 7].

At the same time, this issue becomes particularly
relevant for women in Ukraine under wartime con-
ditions. Chronic stress associated with the prolonged
psychotraumatic impact of war is accompanied by
dysregulation of the neuroendocrine response, alter-
ations in the hypothalamic—pituitary-adrenal axis, and
increased anxiety, which may modulate the intensity
and qualitative characteristics of pain syndrome [8-10].
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As a result, even minimally invasive interventions may
be associated with more pronounced and variable pain
perception.

AIM

To assess the impact of psychoemotional status indica-
tors (state anxiety, trait anxiety, and depression) on the
intensity and duration of postoperative pain syndrome
in patients after hysteroscopic myomectomy, and to
determine their prognostic value for optimising anal-
gesic management under conditions of wartime stress.

MATERIALS AND METHODS

A total of 90 patients of reproductive age with submu-
cosal uterine fibroids who underwent hysteroscopic
myomectomy were included in this pilot study. To as-
sess the characteristics of postoperative pain syndrome
under different psychosocial contexts, the patients
were divided into groups: Group 1 (main group, n=62)
included patients living under chronic wartime stress
in Ukraine. Depending on living conditions, this group
was subdivided into subgroup 1.1 (h=32) - internally
displaced women from frontline territories, and sub-
group 1.2 (n=30) - residents of Kyiv. Group 2 (com-
parison group, n=28) consisted of Ukrainian women
temporarily residing abroad who arrived in Kyiv for
planned surgical intervention.

Inclusion criteria: verified submucosal uterine fibroid
accompanied by clinical symptoms (in particular, men-
strual cycle disorders and pain syndrome) and consti-
tuting an indication for surgical treatment; feasibility
of applying a unified postoperative analgesia protocol;
provision of informed voluntary consent to participate
in the study, including psychometric testing.

Exclusion criteria: regular use of psychotropic drugs
(neuroleptics, tranquillizers) that could distort the as-
sessment of pain and psychoemotional status; presence
of chronic pain syndromes of other localisation; contra-
indications to the use of drugs included in the standard
analgesic regimen (dexketoprofen, paracetamol); patient
refusal to continue participation in the study or inability
to complete assessment at the outpatient stage.

Assessment of psychoemotional status was per-
formed in the preoperative period using validated
psychometric instruments. Levels of state anxiety (SA)
and trait anxiety (TA) were determined using the Spiel-
berger-Hanin scale (1978).The results were interpreted
as follows: up to 30 points - low anxiety; 31-45 points
- moderate anxiety; 46-80 points — high anxiety.

Depressive symptoms were assessed using the Beck
Depression Inventory (BDI). Scores were interpreted

as follows: 0-9 points — no depression; 10-18 points —
mild; 19-29 points — moderate; 30-63 points — severe
depression.

Pain intensity was assessed using the Numeric Rating
Scale (NRS). Patients subjectively rated pain severity
from 0 (no pain) to 10 (maximum intensity pain).

Statistical analysis of the results was performed us-
ing non-parametric methods. Quantitative data are
presented as the median (Me), interquartile range
[Q1; Q3], and the 10th and 90th percentiles (P10-P90).
Comparisons between three independent groups were
conducted using the Kruskal-Wallis test. Pairwise com-
parisons were performed using the Mann-Whitney U
test with Bonferroni correction. Categorical variables
across three groups were compared using Fisher’s exact
test. Pairwise comparisons were pre-specified based
on the study design and clinical rationale, therefore,
no correction for multiple comparisons was applied.
Pairwise post-hoc comparisons were performed using
Fisher's exact test or Pearson’s X test, depending on the
expected cell frequencies (Fisher’s exact test was ap-
plied when any expected cell count was less than 5). The
predictive ability of psychoemotional indicators for pain
intensity and duration was assessed using ROC analysis
with calculation of the area under the curve (AUC) and
determination of the 95% confidence interval (Cl). A
p-value <0.05 was considered statistically significant.

ETHICS

The study was conducted in accordance with the prin-
ciples of the Declaration of Helsinki and the standards
of good clinical practice. All patients were informed
about the purpose of the study, the character of the
examinations performed, and the anonymous use of
aggregated data for scientific analysis. Written informed
consent was obtained from all participants prior to in-
clusion. The study protocol was approved by the local
bioethics committee of the participating institution.

FRAMEWORK

The study was conducted during 2025-2026 within
the framework of the research project “Optimization
of approaches to providing specialized medical care
for surgical patients using personalized anesthetic sup-
port”(state registration No.0125U000315), based at the
gynaecological department of the State Institution of
Science «Center of innovative healthcare technologies»
State Administrative Department. The study was also
carried out in accordance with the research theme of
the Department of Hospital Obstetrics at Bogomolets
National Medical University, “Modern approaches to
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Table 1. Indicators of Psychoemotional Status of Patients in the Study Groups Before Surgical Intervention

Parameters Subgroup 1.1 Subgroup 1.2 Group 2
(points) Me [Q1;Q3] P10-P90 Me [Q1;Q3] P10-P90 Me [Q1;Q3] P10-P90 P

p,<0.001
State anxiety 62.5[51;75] 47 -78 51[43.5;56] 36 -64 42([35;46] 28-54 p,<0.001
p,<0.001
p,<0.001
Trait anxiety 50[42;56] 29 -66 34.5[30;39] 22-44 26.5[22;34] 20-45 p,<0.001
p,=0.009
p,=0.003
Depression 22.5[11;27] 8-38 11.5[8;14] 6-32 27.5[17;41] 8-48 p,=0.023
p,<0.001

Notes: Data are presented as Me [Q1; Q3], as well as P10—P90 (10th and 90th percentiles). Statistical significance between groups was assessed using
the Kruskal-Wallis test with subsequent pairwise comparisons using the Mann—Whitney U test; p; — level of significance for comparisons between
subgroup 1.1and 1.2; p, — between subgroup 1.1 and group 2; p; — between subgroup 1.2 and group 2

Source: compiled by the authors of this study

diagnosis, treatment, and prevention of obstetric and
gynaecological diseases: perinatal and maternal as-
pects, immunology of women’s health, homeostasis,
reproductive potential, and the impact of somatic
health on the condition of the mother, foetus, and
newborn” (state registration No. 0125U000002), at the
gynaecological department of the Municipal Non-Profit
Enterprise “Kyiv Perinatal Centre”,

RESULTS

The first stage of the study involved a comprehensive
analysis of the baseline psychoemotional status of
patients prior to surgery. Given that the modern con-
cept of pain formation is based on the biopsychosocial
model, verification of anxiety and depression levels was
necessary to further determine their role in modulating
postoperative pain perception. The summarised results
of the comparative analysis of anxiety and depression
indicators in the study groups are presented in Table 1.

The analysis between the study groups demonstrated
statistically significant differences in the level of state
anxiety (H=37.29; p<0.001), trait anxiety (H=37.59;
p<0.001), and depression (H=21.19; p<0.001). Accord-
ing to pairwise comparisons, state and trait anxiety dif-
fered significantly between all study groups. Regarding
depression levels, statistically significant differences
were also observed between all groups; however, the
least pronounced difference was found between groups
1.2 and 2 (Table 1).

The next stage of the study focused on evaluating the
impact of the identified psychoemotional disturbances
on pain levels in the postoperative period. Analysis of
pain intensity using the NRS scale and the amount of
analgesic consumption allowed assessment of the
effectiveness of the standard analgesic regimen un-
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der different levels of stress load. Particular attention
was paid not only to the subjective perception of pain
during hospital stay, but also to the need for additional
analgesia and the duration of pharmacological support
after discharge to the outpatient rehabilitation stage.

The clinical characteristics of the pain syndrome and
the structure of drug consumption in the study groups
are presented in Table 2.

Analysis of the distribution of postoperative pain
intensity according to the Numeric Rating Scale (NRS)
between the study groups demonstrated statistically
significant differences (x°=17.520; df=4; p=0.002).
The obtained data indicate that the structure of pain
intensity differed substantially between groups. In
particular, in Group 2, the proportion of patients with
mild pain was higher compared with subgroups 1.1
and 1.2, whereas these subgroups showed a higher
proportion of patients with severe pain compared
with Group 2. At the same time, in all groups, patients
with moderate pain predominated, with no statistically
significant differences observed between groups for
this category. Thus, Group 2 demonstrated a shift in
distribution towards lower pain intensity, whereas
subgroups 1.1 and 1.2 were shifted towards higher
NRS values.

Comparative analysis of the distribution of baseline
analgesic doses on the first postoperative day revealed
a statistically significant difference between the study
groups (x°=20.091; df=4; p<0.001). In Group 2, a greater
proportion of women achieved adequate analgesia
with 50 mg dexketoprofen compared with subgroups
1.1 and 1.2. In contrast, subgroups 1.1 and 1.2 were
characterised by a predominance of patients requiring
a daily dose of 150 mg.

It was established that the frequency of additional an-
algesia requirements also differed significantly between
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Fig. 1. ROC curves for assessing the predictive
ability of anxiety regarding postoperative pain
intensity: A — state anxiety; B — trait anxiety
Picture taken by the authors
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Fig. 2. ROC curves for assessing the predictive
ability of depression level: A —for predicting
postoperative pain intensity (AUC=0.506); B —
for predicting the duration of postoperative pain
syndrome (AUC=0.860)

Picture taken by the authors

groups (x°=12.857; p=0.02), with a consistent decrease
from subgroup 1 to Group 2, confirmed by a significant
linear trend (p<0.001). Thus, in subgroup 1.1, 37.5%
(95% Cl: 21.1-56.3) of patients and in subgroup 1.2,
30% (95% ClI: 14.7-49.4) required additional analgesia
during the first postoperative day. In Group 2, no need
for additional analgesia was observed.

After discharge, the need for oral analgesia was pres-
ent in almost all women; however, the requirement for
additional analgesia during this period was observed
in 18.8% (95% Cl: 7.2-36.4) of patients in subgroup 1.1
and 17.9% (95% Cl: 6.1-36.9) of patients in Group 2.

Analysis of the duration of analgesic use during the
outpatient period demonstrated a between-group
difference at a statistically significant level (H=50.5;
p<0.001). Further pairwise analysis using the Mann-
Whitney U test with Bonferroni correction showed that
patients in subgroup 1.1 and Group 2 used analgesics
foralonger period than those in subgroup 1.2 (Table 2).

Given the identified significant differences in pain
intensity and duration of analgesic support between
groups, the next stage of the study involved determin-
ing the prognostic significance of each component of
psychoemotional status. Considering the modern pain
model assumes a complex interaction between the
psychological domain and the nociceptive system, it
became necessary to objectify which indicators—anx-
iety or depression—have higher discriminative ability
in predicting the severity of the postoperative course.

The results of the prognostic model evaluation for
anxiety and depression indicators are presented in Fig.
1 and Fig. 2.

According to the ROC curve analysis, the level of state
anxiety demonstrated good predictive ability for the
development of severe postoperative pain (AUC=0.804;
95% Cl: 0.673-0.935; p<0.001). The obtained results
indicate that an increased level of state anxiety is associ-
ated with a higher probability of developing an intense
pain syndrome in the postoperative period.

Additionally, ROC curve analysis showed that trait
anxiety also has predictive value for the development
of severe postoperative pain (AUC=0.770; 95% Cl:
0.647-0.894; p=0.001). However, its discriminative
ability was slightly lower compared with state anxiety,
indicating a more pronounced influence of the current
psychoemotional state on pain formation.

The ROC curve analysis showed that the level of
depression does not have predictive value for the de-
velopment of severe postoperative pain (AUC=0.506;
95% Cl: 0.347-0.666; p=0.939). These findings indicate
the absence of a statistically significant association
between depressive symptoms and pain intensity in
the postoperative period.

However, ROC curve analysis demonstrated a high
predictive ability of depression level regarding the
duration of postoperative pain syndrome (AUC=0.860;
95% Cl: 0.761-0.959; p<0.001). It was found that de-
pressive symptoms are associated with a prolonged
pain course and may be considered a risk factor for
pain chronification.

The conducted ROC analysis allowed for the mathe-
matical confirmation of the role of the current emotion-
al state in modulating the acute pain response, as well
as the assessment of the impact of depressive states on
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Table 2. Comparative characteristics of postoperative pain intensity and parameters of analgesic support in patients of the study groups

Parameters (n=32)

Subgroup 1.1

Subgroup 1.2
(n=30)

Group 2
(n=28) P

1 1(3.1%)

p,=1,000
p,=0,043
p,=0,048

1(3.3%) 6 (21.4%)

NRS

V)
(postoperative) 2 18 (56.3%)

p,=0,612
p,=0,287
p,=0,067

14(46.7%) 20 (71.4%)

3 13 (40.6%)

p,=0,610
p,=0,003
p,<0,001

15(50%) 2(7.1%)

1 0 (0%)

p,=0,484
p,=0,003
p,=0,023

1(3.3%) 7 (25%)

Analgesic dose (dexketoprofen),

0
1st postoperative day 2 24(75%)

p1=0,759
p2=0,778
p,=0,780

20 (67.7%) 20 (71.4%)

3 8(25%)

p,=0,778
p,=0,029
p,=0,013

9 (30%) 1 (3.6%)

Need for additional analgesia

0,
(paracetamol), 1st postoperative day 12(37,5%)

p,=0.522
p,<0.001
p,=0.002

9 (30.0%) 0 (0%)

Oral analgesia

0,
(outpatient period) 32(100%)

p,=0.001
p,=1.000
p,=0.005

22 (73.3%) 28 (100%)

Need for additional analgesia

0
(outpatient period) 6(18,8%)

p,=0.024
p,=1.000
p,=0.021

0 (0%) 5(17.9%)

Duration of analgesic intake (outpatient period) 2[2;3]

p,<0.001
p,=0.519
p,=0.002

1[0;1] 2[2;3]

Notes: NRS (Numeric Rating Scale) — numerical pain rating scale; 1 — score 0—3 (mild pain); 2 — score 4—6 (moderate pain); 3 — score 710 (severe
pain). Analgesic dose: 1—50 mg; 2 — 100 mg; 3 — 150 mg. Statistical significance: Pearson’s x* and Fishens exact test were used for categorical data;
for quantitative data (duration of intake), the Kruskal—Wallis test and Mann—Whitney U test were applied; p; — level of significance for comparisons
between subgroups 1.1 and 1.2; p, — between subgroup 1.1 and group 2; p; — between subgroup 1.2 and group 2

Source: compiled by the authors of this study

the tendency toward prolongation of pain syndrome
during the outpatient stage.

DISCUSSION

The results of the present study confirm the modern
biopsychosocial model of pain, according to which
the intensity of postoperative pain syndrome (PPS) is
determined not only by the extent of surgical trauma
but also by a complex interaction of psychoemotional
and social factors.

Analysis of the psychoemotional profile of patients
revealed a clear relationship between social context
and anxiety levels. The highest levels of state and trait
anxiety were observed in internally displaced persons
(subgroup 1.1), reflecting the cumulative effect of
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prolonged psychotraumatic stress. The statistically
significant differences between all groups (p<0.001)
indicate that current living conditions in a war-affected
environment are a dominant factor in the formation of
an anxious psychoemotional background.

Establishing a cause-and-effect relationship between
psychological status and pain intensity was a key ob-
jective of the study. Our findings demonstrate that
patients with higher anxiety levels (subgroups 1.1 and
1.2) had statistically higher NRS scores compared with
women residing abroad (group 2). This supports the
hypothesis that elevated stress load lowers the pain
threshold and modulates the neuroendocrine response
of the organism [11, 12].

Pharmacological validation of the results showed
that the pattern of analgesic consumption directly
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correlates with the psychoemotional profile. In Group
2 (lower anxiety levels), a greater proportion of women
achieved adequate analgesia with the minimal dose of
dexketoprofen (50 mg) compared with subgroups 1.1
and 1.2, where a predominance of maximum daily doses
(150 mg) was observed and additional administration
of paracetamol was required in a subset of patients.
This indicates that psychoemotional destabilisation
necessitates intensified analgesic management despite
an identical surgical intervention.

The prognostic significance of the identified factors was
further analysed using ROC curves. The obtained results
allow differentiation between the influence of anxiety
and depression on different characteristics of pain. State
anxiety proved to be the most powerful predictor of acute
pain intensity. This is likely due to the fact that the current
emotional state directly modulates the rapid nociceptive
response, enhancing pain signal perception at the cortical
level. Depression, while not directly affecting pain inten-
sity, demonstrated high predictive value for the duration
of pain syndrome in the outpatient period. This suggests
that depressive disorders, associated with impaired central
antinociceptive mechanisms, contribute to pain prolonga-
tion and increase the risk of chronification [13-15].

Thus, the obtained data indicate the necessity of a
personalised approach to postoperative analgesia in

patients, taking into account their psychoemotional sta-
tus.The identified patterns suggest that preventive cor-
rection of state anxiety may reduce the peak intensity
of postoperative pain syndrome, whereas treatment of
depressive states isimportant for preventing prolonged
pain and improving rehabilitation outcomes in patients
living under conditions of chronic stress.

CONCLUSIONS

The study demonstrated that conditions of acute and
chronic wartime stress in Ukraine significantly modulate
pain perception even during minimally invasive surgical
techniques such as hysteroscopic myomectomy.

Thus, according to our results, state anxiety is
associated with the highest predictive ability for
postoperative pain intensity, while depression
shows high prognostic significance for pain duration
(prolongation of pain). In contrast, trait anxiety is
associated with somewhat lower postoperative
pain intensity, and high levels of depression are
not associated with pain intensity. These findings
may indicate different mechanisms of influence
of psychoemotional factors on the development
of acute and prolonged pain after hysteroscopic
myomectomy.
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