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The impact of post-traumatic stress disorder
on the pain perception in a perioperative period in serviceman
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An estimation of psycho-emotional state allows to further select
appropriate distinctive strategy of treatment, moreover protect
complications due to feeling of pain is a subjective reaction.
Objective. To identify the relationship between intensity of pain
syndrome before and after surgical intervention depending on
initial psycho-emotional condition. Methods. The psychologi-
cal state of 138 servicemen who had upper limb injuries was
studied. Assessment was conducted using the Mississippi scale
for combat-related posttraumatic stress disorder and the PSM-
25 psychological distress scale. The average age the patients
was (40,5 £ 10,6). Pain intensity was assessed using a visual
analogue pain scale (VAS).The pain assessment was studied
2 hours before and 24 hours after surgery. Results. According
to the Mississippi PTSD scale, the normal control group (first)
had an average score of (62,92 + 9,16), psychiatric patent group
up to (88,13 £ 8,47), PTSD patients’ group had an average score
of (119,66 + 5,50). Data obtained on the PSM 25 scale, namely
the low stress group had an average score of (60.73 + 24.5),
the medium group up to (95.33 £ 29.8), and the high group had
an average score of (123 + 29.7). The pain assessment according
to the VAS: the average score in the first group was (4.4 = 1.6), in
the second — (5.75 + 2.0), in the third — (6.8 + 1.6). The amount
of 1% morphine solution administered postoperatively was
significantly different between the first and second groups
(p = 0.03). No significant difference was found when comparing
the second and third groups. Conclusions. The largest percent-
age of military personnel had a medium level of stress, the de-
velopment and clinical manifestation of PTSD was detected in
6.52 % of the studied. The pain indicator before the operation
depended on the initial psycho-emotional condition of the pa-
tient.

Oyiniosanms ncuxoemoyitinozo cmamy nayicHma 00360J€ 6 no-
oanvuiomy eubpamu iOnogiony IHOUGIOyaibHy cmpameziio
JIKY8AHHA ma nonepeoumu YCKIAOHeHHA, aoxce CNpUuHAmms
bonio € suxOuUHO cy6’ckmugnolo pearyicio. Mema. Buseumu
63AEMO38A30K MINHC THMEHCUBHICTIO 001608020 CUHOPOMY 00
onepayii ma nicia 3a1exHCHO 8i0 NOYAMKOB020 NCUXOEMOYIli-
Hnoeo cmamycy xeopoeo. Memoou. [ocriddceno ncuxonoziu-
Hutl cmawn 138 6ilicbKk060CYHCO0BYIB, AKI MATU MPABMYEAHHSL
sepxuix kinyieox. Oyintosanus nposodunu 3a Miccicincokoio
wxanor [ITCP (nocmmpaemamuunozo cmpecogoeo po3nady)
i wikanoio ncuxonociunozo cmpecy PSM-25. Cepeoniti 6ix x60-
pux cknaoas (40,5 + 10,6) poxy. Inmencusnicmo 60110 6uguaiu
3a 8I3YANbHOI0 AHAN0206010 wiKkanoio bonio (BALL). Oyinosanms
6onio npogoounocs 3a 2 006U 00 ONepamueHO2O 8MPYUAHHSI
ma yepe3 24 200 nicaa. Pesynomamu. 3a Miccicincokoio wika-
noto [ITCP epyna «0obpe adanmosaniy (nepuia) mana cepeo-
HE 3HaueHHA 6 banax (62,92 + 9,16), epyna «ncuxiuni poznaouy
(Opyea) — (88,13 + 8,47), epyna 3 pozeumxom HITCP (mpems)
— (119,66 = 5,50). Ompumaro OaHi 3a WKALOW NCUXONO2IU-
Hoeo cmpecy PSM-25, a came: epyna nusvkoeo pieusa cmpecy
mana cepedue 3nauenns (60,73 + 24,5) bana, cepednvboeo —
(95,33 + 29,8), sucoxoco — (123 + 29,7). Oyintosanns 60110 3a
BAILI: cepeone 3nauenns ¢ 6anrax ¢ nepuiiti epyni 6yno (4,4 + 1,6),
y opyeit — (5,75 £ 2,0), y mpemit — (6,8 £ 1,6). Kinoxicmo 6se-
denoeo nicasionepayiino posuuny mopginy 1 % mana 0ocmosip-
HY pisHuyio Mmisc nepwioio ma opyzoio epynamu (p = 0,03). 11io
uac nopieHAHHA Opyeoi ma mpemvoi epyn 00CmosipHoi pisHuyi
He guasneHo. Bucnosku. Hatlbinvuwiuil 6i0cOmok 8iticbK080CYiHC-
008Yie Mas cepedHill pieeHb cmpecy, po36UMOK Md KAIHIYHUL
npose IITCP 6yno eussneno 6 6,52 % oocaioxcenux. Ilokasnux
bonio 0o onepayii 3anedxicag 8i0 NOYAMKOB020 NCUXOEMOYINIHO20
cmany nayieuma. Kniouosi croesa. Iliciampasmamuunuil cmpe-
cosuii po3nao, 6inv, 3HeboaeH s, nicaisonepayitinull nepioo.
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Introduction

In the conditions of martial law in Ukraine, there
was a need to study the impact of the initial psy-
cho-emotional state of military personnel on the in-
tensity of pain. The risk of developing post-traumatic
stress disorder (PTSD) is associated with several fac-
tors, including the type of exposure, psychopathol-
ogy, characteristics and strategies for coping with
stress, which independently affect the level of PTSD
development [1]. A study by F. Kurhan et al. showed
that under the influence of severe stress, such as
a natural disaster, the frequency of developing PTSD
can reach 71.4% in the case of early assessment and
57.1 % in the long term [2]. Emotional stress, pre-
operative anxiety, depression, are significantly cor-
related with complications that occur after surgical
intervention, namely: the development of postopera-
tive delirium within 3 months [3], cognitive disorders
[4, 5], development of chronic pain [6]. Identification
of preoperative risk factors and stress symptoms al-
lows for adjustment of targeted therapy after surgical
interventions.

The issue of the peculiarities of pain perception in
military personnel with limb injuries who have dif-
ferent levels of stress or PTSD remains relevant. Ac-
cording to the International Association for the Study
of Pain, pain is an unpleasant sensory and emotional
experience associated or perceived to be associated
with actual or potential tissue damage [7], i. e., it has
a subjective assessment. In patients who have been
injured in combat, pain perception occurs through
the prism of an already acquired psychoemotional
disorder, which, in turn, is clinically reflected during
its assessment both in the pre- and postoperative
periods.

Purpose: to investigate the relationship between
the intensity of pain syndrome before and after sur-
gery depending on the initial psychoemotional status
of the patient.

Material and methods

The study was performed at the State Establish-
ment Professor M. 1. Sytenko Institute of Spine and
Joint Pathology of the National Academy of Medi-
cal Sciences of Ukraine. The study was approved
by the local bioethics committee (Protocol No. 231
dated 20.05.2023) of the relevant institution in accor-
dance with the ICH GCP rules, the Helsinki Decla-
ration of Human Rights of 2002, the Council of Eu-
rope Convention on Human Rights and Biomedicine
approved in 1977, as well as the current legislation
of Ukraine.

The research involved assessment of 138 medical
cases of male military personnel with injuries and
upper limb injuries. The average age of the patients
was (40.5 £ 10.6) years. Patients gave oral and writ-
ten consent to participate in the study. The analysis
excluded military personnel with cardiac arrhythmia,
respiratory, renal or hepatic failure, patients who had
previously used opioids for pain relief, and drug ad-
dicts. The Mississippi PTSD scale (military version)
was used to diagnose PTSD, and the PSM-25 psycho-
logical stress scale was used to determine the level
ofstress disorders. The questionnaire was adminis-
tered 2 days before surgery. According to the Missis-
sippi PTSD scale, all subjects were divided into three
groups depending on the number of points scored,
namely: well-adapted (first), with mental disorders
(second) and PTSD (third). The tool for studying pain
intensity was the VAS scale. The assessment was
carried out 2 days before surgery and 24 hours after
the procedure. According to the American Society
of Anesthesiologists (ASA) scale, all patients were
classified as Class I-II. The study involved military
personnel who underwent surgery under general an-
esthesia (1 % propofol and 0.005 % fentanyl solution
in standard dosages), muscle relaxation was provided
by pipecuronium bromide. Postoperative pain relief
was provided by the following regimen: paracetamol,
nonsteroidal anti-inflammatory drugs, 1 % morphine
solution. All patients had comparable blood loss and
duration of surgery (Table 1).

Statistical analysis. The obtained data were stud-
ied using the IBM SPSS 9.0 computer software.
The distribution of samples was checked using the
Kolmogorov-Smirnov test. The mean value and stan-
dard deviation were calculated. Differences between
groups of indicators were analyzed using Student's
t-test.

Results and discussion

Analysis of the initial psycho-emotional state
of military personnel

It should be noted that the injuries received by
the patients were a consequence of combat opera-
tions. Assessment of findings showed that the high-
est average score was in the third group (PTSD),
which corresponded to (119.66 + 5.50), the average
age of the patients was (38.83 + 10.24) years. In
the second group (“mental disorders”), the average
value was (88.13 + 8.4), the age of the patients varied
(42.4 £ 10.5) years. The first group (“well-adapted”)
comprised patients aged (36.33 £ 8.14) years, its aver-
age indicator was the smallest — (62.92 + 9.16). Thus,



ISSN 0030-5987. Orthopaedics, traumatology and prosthetics. 2024. Ne 4

the first group — 63 subjects (45.65 %), the second —
66 (47.83 %), the third — 9 (6.52 %).

Patients of these groups were also examined us-
ing the PSM-25 method. It was found that the stress
level was (60.73 £ 24.52) in the first group of patients,
which corresponded to a low level, (95.33 + 29.80)
in the second group (average stress level), and
(123 £ 29.71) in the third group (high level), which
indicated a significant comparability of both scales
(Table 2).

Thus, most patients belonged to the second group,
which corresponded to the Mississippi scale “mental
disorders” group and according to the PSM-25 scale
they had an average level of stress. The next largest
group was the first one, which according to the Mis-
sissippi scale was “well-adapted”, and with a low level
of stress according to the PSM-25. However, 9 service-
men had PTSD and corresponded to a high level on both
scales, which did not depend on the age of the patients.

According to contemporary studies, the develop-
ment of mental disorders and neuroses in wartime is
one of the most common problems. B. C. Kok et al.
showed that the probability of developing PTSD in
military personnel was 13.2 %, while in the civilian
population only 5.5 % [8]. Almost 44—72 % of mil-
itary personnel experience a high level of stress.
The key risk factors for its development are poor so-
cial support, low stress coping skills, extensive com-
bat experience and depression [9]. The probability
of developing PTSD increased by 2.8 times in mili-
tary personnel with depression, compared to respon-
dents without affective mental disorders [10].

Assessment of the level of pain depending on the
initial emotional-behavioral reaction

Analysis of the VAS index before surgery
showed that its average value in the first group was
(4.6 £ 1.4) points, the average age of the patients
was (36.33 £ 8.14) years; in the second one, the VAS
index was (5.75 = 1.5) points, the average age was
(42.4 £ 10.5) years; in the third one, the VAS in-
dex was (5.66 = 1.5) points, the average age was
(38.83 £ 10.2) years. That is, the assessment of pain
intensity did not depend on the age of the patients.
A significant difference in pain indices before sur-
gery was found between the second and first groups
(p = 0.03). The average VAS values after surgery
were as follows: in the first group — (4.4 = 1.6), in
the second one — (5.75 + 2.0) and in the third one —
(6.8 £ 1.6) points. After the operation, a significant
difference was recorded between the second and first
groups, the intensity of pain in the second was higher
(p = 0.04). No significant difference was obtained be-
tween the VAS level when comparing the second and
third groups.

The decisive indicator for assessing pain syndrome
in the early postoperative period was the amount
of 1% morphine solution administered during the first
24 hours. In the first group, it was (22.2 = 4.3) mg, in
the second one — (32.7 + 4.8) mg, in the third one —
(34.3 £ 5.2) mg (Table 3).

A significant difference in the amount of 1 % mor-
phine solution administered was found (p = 0.03) be-
tween the first and second groups. When comparing
the second and third groups, no such difference was
found.

Table 1
Blood loss and duration of surgery
in patients tested on the Mississippi PTSD scale
Patient group Duration of surgical intervention, min Perioperative blood loss, ml
I(n=63) 126 +24.5 650 + 35.5
11 (n = 66) 135+29.8 700 +28.4
I (n=9) 128 £25.9 680+373
Table 2
Comparison of Mississippi PTSD Scale and PSM-25 test results (M + SD)
Patient group Age, years Mississippi PTSD scale, points PSM-25, points
I (n=63) 38,83 +£10.24 62.92 +£9.16 60.73 +£24.52
II (n=66) 42,40 + 10.50 88.13 + 8.47 95.33 £29.80*
I (m=9) 36,33 + 8.14 119.66 + 5.50 123 £29.71 ** ***

Notes: * — statistically significant difference between the second and first group, p = 0.030; ** — statistically significant
difference between the third and first group, p = 0.020; *** — statistically significant difference between the third and

second group, p < 0.005.
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Table 3

Comparison of psychoemotional state with pain assessment in the postoperative period
and the amount of morphine solution administered

Patient group Mississippi PTSD scale PSM-25 (points) VAS pain score VAS pain score Amount of 1% morphine solution
(points) before intervention after intervention administered (mg)

I(n=63) 62.90+9.10 60.70 + 24.50 4.60 £ 1.40 4.40 + 1.60 22.10+4.30

IT (n=66) 88.10 £ 8.40 95.30 £29.80 575+ 1.50 * 5.70 £2.00 4 3270 +4.80 *

I (n=9) 119.60 + 5.00 123.00+29.70 | 5.66 £ 1.50 ** 6.80 + 1.60 24 34.30+5.20 **

Notes: *— statistically significant difference between the indicators of the second and first group, p = 0.04; ** —
statistically significant difference between the indicators of the third and first group, p = 0.03; 2 — statistically significant
difference between the indicators of the second and first group, p = 0.04; 24 — statistically significant difference between
the indicators of the third and first group, p < 0.05; * — statistically significant difference between the indicators of the
second and first group, p = 0.03; ** — statistically significant difference between the indicators of the third and first

group, p = 0.05.

N. L. Hudock et al. found that posttraumatic stress
disorder increased the risk of postoperative opioid
use, but the increase in postoperative pain did not
correlate with the initial state of the psychoemotional
sphere [11]. M. Jeantieu et al. found that the devel-
opment of PTSD occurred after surgery if there was
preoperative anxiety and stress and severe postopera-
tive pain [12]. K. R. Archer, in analyzing the medical
cases of 213 patients, found that the intensity of pain
was statistically associated with depression [13].

Conclusions

Assessment of findings on psycho-emotional
stress showed that the largest percentage of service-
men had an average level. The development and clin-
ical manifestation of post-traumatic stress disorder
was recorded in 6.52 % of the studied, which amount-
ed to 9 patients.

Analysis of the level of pain according to the VAS
scale determined that the assessment of the pain in-
dex before surgery and in the postoperative period
depended on the initial psycho-emotional state of the
patient, but it was not affected by either the age or
gender of the patient.

A relationship was found between the Mississippi
Post-Traumatic Stress Disorder Scale (military ver-
sion) and the PSM-25 Psychological Stress Scale.
Correspondence of the groups: in the “well-adapt-
ed” group, a low level of stress was recorded, with
an average level in the “mental disorders” group, and
a high one in the PTSD group. According to surveys
of military personnel, the PSM-25 psychological
stress scale was more adapted for perception.

The symptoms and state of anxiety before surgery
did not correlate with any parameters of recovery or
postoperative morbidity.
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