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Perioperative cognitive impairment occurs in both pregnant and non-pregnant women. Prediction, early detection and effective
treatment of these disorders are important for the well-being of women and their offspring.

To evaluate the effect of anesthesia and surgery on the level of anxiety, depression, short-term memory, and concentration in
pregnant and non-pregnant women.

The observational prospective study included 120 patients who were divided into two equal groups — pregnant (n=60)
and non-pregnant (n=60) women. A comparative analysis of testing psychosomatic reactions and cognitive functions using the MoCa test, Benton
and Wechsler tests, self-assessment questionnaire, Hospital Anxiety and Depression Scale (HADS) was carried out. The relative risk and odds ratio
of developing anxiety and depression were calculated.

Anxiety indicators in pregnant women before surgery reached subclinical values of 7.5 (8.4; 6.6), and in non-pregnant women - the norm:
6.5 (7.3; 5.7) (p<0.001); results of depression in pregnant women after surgery were 7.3 (8.5; 6.1), in non-pregnant women — the norm: 6.3 (7; 5.5)
(p<0.001). The odds of developing short-term memory impairment in pregnant women before surgery was 3.1 times higher than in non-pregnant
women, odds ratio 3.1 (95% Cl [1.3-7.4]). In the pregnant group, short-term memory scores before surgery were 5 (5.8; 4.2), and after surgery they
decreased to 3.8 (4.7; 2.9) (p<0.001). There was a decrease in concentration of attention in pregnant women: before surgery 6.2 (6.8; 5.6), and after
surgery — 5 (5.8; 4.2) (p<0.001). The relative risk (RR) of developing depression in pregnant women after surgery was 6.1 times RR=6.1 (95% Cl 2.4;
15.8), sensitivity Se (%)=0.9, specificity Sp (%)=0.5. The relative risk (RR) of developing short-term memory impairment after surgery was 1.1 times
RR=1.1 (95% Cl 1; 1.2), sensitivity Se (%)=0.5, specificity Sp (%)=0, 8. The relative risk (RR) of developing problems with concentration after surgery
was 8.3 times RR=8.3 (95% Cl 3.9; 18.3), sensitivity Se (%)=0.8, specificity Sp (%)=0.7.

The results obtained allow us to conclude that before surgery, pregnant women experience a subclinical version of anxiety, against
the background of which the chances of developing problems with short-term memory and concentration increase. After surgery, pregnant women
experience a subclinical version of depression, along with it there is also impairment of intelligence, short-term memory and concentration. The
initial impairment of memory and attention requires the selection of anesthesia in a group of pregnant women.
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INTRODUCTION

Cognitive disorders in women of reproductive
age that occur in the postoperative period include
depression, anxiety, and postpartum psychosis,
which can manifest as bipolar disorder [1, 2].
Postpartum depression is often combined with
anxiety disorders and is a psychopathological
condition associated with pregnancy. There is
evidence that depression during pregnancy
negatively affects the development of the child’s
nervous system [2, 3].

Risk factors for developing postoperative
depression include a history of depression, anxiety,
or bipolar disorder, as well as psychosocial factors
such as ongoing family conflict, poor social
support, and ongoing stressful life events. Early
symptoms of depression, anxiety and mania can be
detected through screening during pregnancy and
the postpartum period [3, 4].

In a study by S. Naki¢ Rados (2018), statistical
data indicated a high level of anxiety during
pregnancy, which occurred in 35% of patients. In
the early postpartum period, anxiety was detected
in 20%, and 6 weeks after birth — in 17% of patients.
Anxiety symptoms overlapped with those of
paranoid personality disorder, indicating that
screening for postpartum cognitive dysfunction
should include both depression and anxiety [4].

Regardless of the changes that occur, during
pregnancy women often report increased
forgetfulness and absent-mindedness. Pregnancy
is a critical period for a woman's central nervous
system, as it is an exceptional stage in her life when
she is massively exposed to significant hormonal
fluctuations. The sex hormones estrogen and
progesterone may perform a protective function,
preparing the woman’s brain for motherhood,
when all attention should be focused on the needs
of the child [5]. Thus, studying the level of anxiety
and depression and assessing such components of
cognitive function as memory and attention in the
perioperative period are very important for
motherhood and childhood.

Aim: To evaluate the effects of anesthesia and
surgery on levels of anxiety, depression, short-
term memory and attention in pregnant and non-
pregnant women.
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MATERIAL AND METHODS

The observational prospective study was based
on examination and treatment data of patients
admitted for planned surgical treatment at the
Obstetrics and Gynecology Clinic of the S. M. Kirov
Military Medical Academy and the D.O. Ott
Research Institute of Obstetrics, Gynecology and
Reproductology.

A total of 120 patients participated in the study.
The criteria for inclusion in the research were as
follows: age from 18 to 49 years, planned surgical
interventions, including surgical delivery in
pregnant women, the American Society of
Anesthesiologists (ASA) class I-III physical status,
and patient consent. Non-inclusion criteria were as
follows: a history of traumatic brain injury and (or)
mental disorders, pregnancy with preeclampsia.

During the preoperative examination, the
features of anesthesia for operations and the
specifics of perioperative management were
explained to all the patients. Each patient was
given a testing card, after reading which the
patients signed a voluntary informed consent to
participate in the study.

The patients were divided into two groups. The
first group included pregnant patients (n=60), the
second one included non-pregnant patients (with
gynecological pathology) - also 60 people.
Statistically significant differences among the
patients in weight, as well as in laboratory
parameters (levels of hemoglobin, red blood cells,
white blood cells) were due to pregnancy and
within the reference values (Table 1).

Table 1

Distribution of patients by somatic status, Me (Q1; Q3)
Parameter Group 1 (n=60) | Group 2 (n=60) | p (Mann-
Whitney

U-test)

Weight 86.2 (86.9; 85.5) | 67.6 (68.4; 66.8) | <0.001

Height 166 (166.8; 165.2)| 164.4 (165; 163)|  0.563

Age 34.6(35.3;33.9) | 31.6 (32;31) 0.003

Red blood cell level 3.2(3.8;2.6) 4.5(5.2; 3.8) 0.002

Hemoglobin level 116.6 (119; 114.2)(128.9 (131; 127)( 0.004
White blood cell level 8.8(9.2;8.4) 6.6 (6.9; 6.3) <0.001
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In the group of pregnant women, delivery was
performed by caesarean section under spinal
anesthesia. In the group of non-pregnant patients,
various surgical interventions were carried out,
depending on the existing pathology, also under
spinal anesthesia (Table 2).

Table 2
Distribution of patients by type of surgery and
anesthesia

Group 1 | Group 2
(n=60) (n=60)
Surgery Caesarean section 60
Genital Plastic Surgery - 24
Bartholin cyst enucleation - 16
Cervical excision - 20
Type of anesthesia | Spinal anesthesia 60 60

To assess memory and attention on the eve of
the proposed surgical intervention, testing was
carried out according to a formalized examination
chart, which included 5 tests to assess cognitive
functions (MoCa test, Benton test, Wechsler test,
self-rated health (SRH) questionnaire, Hospital
Anxiety and Depression Scale). Subsequently, a
similar examination was carried out on the 3rd day
after anesthesia and surgery.

Using the Montreal Cognitive Assessment
(MoCA) test, various aspects of cognitive activity
were assessed: memory, “frontal” functions,
speech function (naming animals), visuospatial
praxis (cube, clock). The sensitivity of the MoCa
test is high enough to detect moderate cognitive
impairment, amounting to 26 points. For the
patients, this testing method was presented on a
separate sheet of paper in the form of a table,
which had to be filled out together with the doctor
during the testing.

The Hospital Anxiety and Depression Scale
(HADS) was used to screen for and assess the
severity of depression and anxiety. A clear
framework for answering questions and filling out
the scale was established for the patients (about
20-30 minutes). When interpreting the data, the
total indicator for each subscale (anxiety and
depression) was taken into account, with 3 ranges
of values being distinguished: 0—7 points — normal,
8-10 points -  subclinically expressed
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anxiety/depression, 11 points and above -
clinically expressed anxiety/depression.

The self-rated health (SRH) questionnaire was
used to study subjective well-being and identify
the presence of somatic complaints. The
examination was carried out using special forms,
when the patient was offered 7 pairs of polar
statements characterizing a certain condition with
an assessment of the severity of each.

The Benton test was used to identify and
evaluate attention deficit disorder, mainly visual
short-term memory through the reproduction
(sketching) of figures that are presented as
standards for a certain strictly fixed time. Numbers
less than 5 indicate a low level of attention. The set
of geometrically relatively abstract figures
contains 10 series. Memory and attention were
studied using the Wechsler test (subtest -
repetition of number series). In this task, part 1
(forward counting) is aimed at determining the
volume of short-term memory, part 2 (counting
backwards) is aimed at determining the degree of
concentration. The need for such a detailed
analysis is due to the fact that in the absence of
concentration, even a good memory can seem
weak. The number of figures in the last correctly
reproduced row during direct counting is an
indicator of the volume of short-term memory. The
number of figures correctly named when counting
backwards is an indicator of concentration. The
volume of short-term memory is 5-9 points (mean
value - 7), and attention - 3-7 points (mean value -
5). A short-term memory indicator of less than
three points when counting forward and backward
usually indicates organic brain disorder.

Data analysis was performed using SPSS 26 for
Windows (Statistical Package for Social Science,
SPSS Inc. Chicago IL, USA). Variables were
examined using analytical methods (Mann-
Whitney U test, Wilcoxon signed-rank test) to
determine whether they were normally distributed.
The description of quantitative data that did not
follow a normal distribution was presented in the
form of the median and the 25th and 75th
percentiles - Me (Q1; Q3). Analyzes were
conducted to describe and summarize the
distributions of the variables. A description of the
frequencies in the sample under study is presented
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with a mandatory indication of the given
characteristic of the sample (n (%)). Differences
were considered statistically significant at p<0.05.
The sensitivity (Se) and specificity (Sp) of the
testing were evaluated based on the assessment of
risk and odds indicators. The confidence interval
(CI) for the proportion was calculated using the
uCALC calculator. The confidence level was
determined to be more than 95% (less than 0.05).

RESEARCH RESULTS

During surgical interventions and anesthesia in
both groups, there were neither complications nor
critical incidents that could affect the results of the
study.

The results of the research showed the
presence of statistically significant differences in
anxiety, depression, impairment of short-term
memory and attention in the groups of pregnant
and non-pregnant patients.

Depression scores before surgery in both
groups did not exceed normal values. In pregnant
women, the severity of depression according to the
HADS questionnaire was statistically significantly
higher compared to that in non-pregnant women
(p<0.001). The severity of anxiety in pregnant
women reached subclinical values of 7.5 (8.4; 6.6)
and was also statistically significantly higher than
in non-pregnant women 6.5 (7.3; 5.7) (p <0.001)
(Table 3). The parameters of somatic status in the
group of pregnant women indicated satisfactory
well-being of the patients. It should be noted that
in the group of non-pregnant patients, self-rated
health indicators on the SRH scale statistically
significantly differed from the group of patients
with pregnancy (Table 4). Short-term memory
indicators in pregnant women according to the
Wechsler test were lower and amounted to 5.7 (6.5;
4.9) compared to non-pregnant patients — 6.3 (7.1;
5.5). A decrease in concentration of attention in
pregnant women according to the Benton test was
observed even before surgery, and was 6.2 (6.8; 5.6)
compared to non-pregnant women - 6.8 (7.5; 6.1),
without statistically significant differences. The
Montreal Cognitive Assessment (MoCA) test
results were low in both groups and amounted to
24.4 (25.2; 23.6) in the pregnant group, and 25.4
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(26.3; 24.3) in the non-pregnant group, without
statistically significant differences (Table 4).

The odds ratio (OR) showed that, according to
the SRH scale, the number of somatic disorders and
complaints of poor health in pregnant women was
6.7 times higher than in non-pregnant women - OR
6.7 (95% CI [2.4-18.7]). The chance of developing
short-term memory impairment in pregnant
women was 3.1 times higher than in non-pregnant
women — OR 3.1 (95% CI [1.3-7.4]), and the
likelihood of developing attention impairment in
pregnant women was 3.2 times higher than in non-
pregnant women - OR 3.2 (95% CI [1.5-6.5]).
Surgery and anesthesia in the groups of pregnant
and non-pregnant patients had a different impact
on the severity of cognitive dysfunction,
depression, attention and well-being of the
patients.

In the group of non-pregnant patients,
depression increased after surgery, but did not
reach the level of clinical manifestations,
remaining within the reference values (Table 3).
Anxiety indicators, as well as depression
indicators, fluctuated within the reference values.
The somatic status after surgery was without
significant changes (good subjective well-being)
(Table 3).

In the group of pregnant patients, depression
after surgery increased statistically significantly
(p<0.001), and reached subclinical values of 7.3
(8.5; 6.1). They had a decrease in short-term
memory indicators - 5 (5.8; 4.2) before surgery
compared to 3.5 (4; 3) after surgery (p<0.001), and
concentration indicators - 6.2 (6.8; 5.6) before
surgery compared to 5 (5.8, 4.2) after surgery
(p<0.001), possibly associated with postpartum
depression. The relative risk (RR) of developing
depression after surgery increased by 6.1 times and
amounted to 6.1 (95% CI [2.4-15.8] (sensitivity Se
(%)=0.9, specificity Sp (%)= 0.5). The relative risk
of short-term memory impairment after surgery
increased by 1.1 times, being equal to 1.1 (95% CI
[1-1.2]) (sensitivity Se (%)=0.5, specificity Sp (%)=0
,8); and concentration impairment — by 8.3 times:
8.3 (95% CI [3.9-18.3]) (sensitivity Se (%)=0.8,
specificity Sp (%)=0.7).
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Table 3
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Pre- and post-operative testing results of pregnant and non-pregnant patients

Tests indicators

Group 1 (n=60)

Group 2 (n=60)

Before surgery After surgery Before surgery After surgery
MoCa test 24.4 (25.2; 23.6) 24.6 (25.4; 23.8) 25.4 (26.3; 24.3) 25.6 (26.27; 24.53)
SRH 5.5(6.2; 4.8) 5.4 (6.2; 4.6) 6.2 (6.9; 5.5) 6.6 (7.3; 5.9)
Anxiety 7.5 (8.4; 6.6) 5.2(6.1;4.3) 6.5(7.3; 5.7) 5.4(6.1; 4.7)
Depression 4.9 (5.7;4.1) 7.3(8.5;6.1) 4(4.7; 4) 6.3(7;5.5)
Repeating numbers in direct 5.7 (6.5; 4.9) 5.65 (6.51; 4.79) 6.3(7.1; 5.5) 6.1(6.9;5.3)
order
Repeating numbers in reverse 5(5.8;4.2) 3.8(4;3) 6.5(7.3;5.7) 4.5 (5.2; 3.8)
order
Benton test 6.2 (6.8; 5.6) 5(5.8;4.2) 6.8 (7.5;6.1) 5(5.7; 4.3)

Note: ACC — self-assessment questionnaire

Table 4

Indicators of statistically significant differences in pregnant and non-pregnant women before and after surgery

Tests indicators

Pregnant group

Non-pregnant group

Comparison between pregnant and non-pregnant

Comparison before and
after surgery

Comparison before and
after surgery

Before surgery

After surgery

p<0.0013

MoCa test 7=-1.955 p=0.051 7=-2.352 p=0.019 U=1587.0 7=-0.078 U=810.0 Z=-4.641
p=0.938 p<0.0015
SRH 7=-1.426 p=0.154 7=-4.049 p<0.002 U=815.0 Z=-4.715 U=448.5 Z=-6.841
p<0.001 p<0.0014
Anxiety 7=-0.944 p=0.345 7=-4.999 p<0.0034 U=899.0 Z=-4.057 U=1245.5 7=-2.179
p<0.002 p=0.029
Depression 2=-7.330 p<0.002 7=-5.464 p<0.0025 U=702.0 z=-5.337 U=980.5 Z=-3.587

p<0.003

Repeating numbers in direct order

7=-0.547 p=0.584

7=-0.990 p=0.322

U=1030.0 z=-3.387
p<0.001

U=1144.5 7=-2.694
p=0.007

Repeating numbers in reverse order

Z=-4.492 p<0.001

7=-0.758 p=0.449

U=1136.0 Z=-2.815
p=0.005

U=601.5 Z=-5.908
p<0.001

Benton test

Z=-4.091 p<0.001

7=-1.767 p=0.077

U=1308.5 7=-1.838
p=0.066

U=981.0 Z=-3.526
p<0.004

Note: ACC — self-assessment questionnaire
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Figure. Results of anxiety and depression in pregnant women

before and after regional anesthesia

The study showed that cognitive dysfunction at
all stages of the research occurred in both groups;
and in pregnant women after surgery, MoCa test
scores were statistically significantly (p<0.001)

lower than in non-pregnant women (Table 3).
Indicators of somatic status on the SRH scale were
satisfactory: in pregnant women - 5.4 (6.2; 4.6) and
corresponded to good health, and in non-pregnant
women - 6.6 (7.3; 5.9). The presence of statistically
significant differences (p<0.001) (Table 4) allowed
us to state that pregnant women feel worse
compared to non-pregnant women. The severity of
anxiety was within the reference values, however,
statistically significant differences were identified
between the groups (p<0.001). Parameters of
depression in pregnant women indicated the
presence of its subclinical form - 7.3 (8.5; 6.1),
while in non-pregnant women they were within
the normal range - 6.3 (7.1; 5.5) (p <0.001). Short-
term memory indicators in pregnant women were
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significantly reduced after surgery — 3.5 (4; 3),
compared with the same indicator in non-pregnant
women - 4.5 (5.2; 3.8) (p <0.041, statistically
significant). The concentration of attention in
pregnant and non-pregnant women was worse
after surgery; no differences were found between
the groups.

An assessment of the risks of developing
cognitive dysfunction, depression, decreased
concentration, and deterioration of well-being
showed that the risk of developing cognitive
impairment in pregnant women is 3.8 times higher
than in non-pregnant women - OR 3.8 (95% CI
[1.4-10.4]). According to the SRH scale, the chance
of developing poor health in pregnant women was
5.2 times higher than in non-pregnant women -
OR=5.2 (95% CI [3.2-3.4]), and the chance of
developing depression was 2.4 times higher —
OR=2.4 (95% CI [1.1-5.2]). The odds ratio for
impaired concentration in pregnant women was
7.9 times higher than in non-pregnant women - OR
=17.9(95% CI[3.1-20]).

DISCUSSION OF THE RESULTS

The main result of the study was the
identification of  statistically  significant
differences in anxiety, depression, changes in
short-term memory and concentration at different
stages of the perioperative period in pregnant and
non-pregnant patients. Some modern studies [6, 7]
show that women during pregnancy are at
increased risk of developing neuropsychiatric
disorders. However, in the majority (77%) of cases,
neuropsychiatric disorders of pregnant women
remain unrecognized [8]. A number of studies
examined the priority of emotional factors in the
development of pregnancy complications [9-12].
The present work revealed a decline in memory and
attention against the background of depression
and anxiety. Anxiety and anxiety-depressive
disorder, according to other research, are the most
common emotional disabilities encountered
during gestation [10, 11]. R.L. McDonald (1968)
believes that anxiety, noted by pregnant women
themselves, is the main factor that makes it
possible to draw the line between women with a
normal physiological pregnancy and a complicated
one [13].

The postpartum period is considered a period
of increased risk for the manifestation of
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depression or psychosis. According to some
authors, from 50 to 80% of women experience
“postpartum sadness” lasting from 2 weeks [14] to
1 month [15], and represented by mild depressive
symptoms such as emotional lability, tearfulness,
anxiety and sleep disturbances. During the first
month after childbirth, 10 to 22% of women
experience depression of varying severity, and 0.1-
0.2% experience severe postpartum depression,
which may be resistant to psychopharmacotherapy
[16, 17]. It was suggested that this incidence of
depressive disorders in the postpartum period is
due to a sharp drop in estrogen levels, that plays a
trigger role in the development of depression [17,
18]. Women with a history of depression are
especially sensitive to the destabilizing influence
of sex hormones on emotions [19].

Depression during pregnancy negatively affects
both the mother and the fetus. If a pregnant
woman suffers from depression, this can lead to
decreased appetite and insufficient weight gain,
alcohol and substance abuse, poor nutrition, lack
of medical supervision and adequate prenatal care
[20-22]. The risk of developing preeclampsia and
premature birth, having a baby weighing less than
2500 g and reduced gestational age, and
postpartum depression also increases [23-25].
Children born to mothers whose pregnancies were
associated with depression had a subsequent
increased risk of developmental delays, and
emotional and behavioral disorders [26-28].

The results of our study and data from the
analyzed literature indicate that the chance of
developing depression in pregnant women is
higher compared to non-pregnant women; against
this background, indicators of short-term memory,
concentration and intelligence decreased after

surgery.
CONCLUSIONS

1. Cognitive dysfunction was identified in all
the patients before surgery according to the
Montreal Cognitive Assessment (MoCA) test.
MoCA test showed an initial decrease in both
groups, while the severity of dysfunction in
pregnant women was statistically higher: 24.4
(25.2; 23.6) points versus 25.4 (26.3; 24.3) points in
non-pregnant women (p=0.0038). After surgery,
statistical differences also persisted - cognitive
dysfunction was higher in pregnant women.

Russian Sklifosovsky Journal of Emergency Medical Care. 2024;13(1):56-63.

https://doi.org/10.23934/2223-9022-2024-13-1-56-63

61



2. The pregnant and non-pregnant groups
differed in the severity of anxiety and depression at
baseline. The severity of anxiety in pregnant
women reached subclinical values of 7.5 (8.4; 6.6),
and was statistically higher before surgery than in
non-pregnant women 6.5 (7.3; 5.7) (p<0.001). After
surgery, anxiety scores in both groups decreased to
normal values, and there were no statistical
differences when comparing pregnant and non-
pregnant women. The level of depression before
surgery in both groups was within the reference
values, but the severity of depression in pregnant
women was higher. After surgery, the severity of
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3. The indicators of short-term memory
capacity in pregnant women according to the
results of the Wechsler test did not show statistical
differences surgery.
Attention levels in pregnant women decreased
after surgery from 5 (5.8; 4.2) to 3.5 (4; 3)
(p<0.001), while in non-pregnant women there
were no statistical differences. Indicators of visual
memory in pregnant women decreased from 6.2
(6.8; 5.6) to 5 (5.8; 4.2) (p<0.0071) according to the
Benton test, and had statistical differences; and
when comparing this indicator between the groups

either before or after

of pregnant and non-pregnant women, there were

depression increased in both groups (p<0.001).

no statistical differences.
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