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Abstract

Introduction. The rapid transmission of the SARS-CoV-2 coronavirus has prompted government officials from 
many countries around the world to introduce severe epidemic restrictions to reduce the risk of developing coronavirus 
disease (COVID-19). However, apart from the necessity to protect somatic health, it turned out in a relatively short 
time that the pandemic also posed a serious threat to the mental functioning of many people.
Aim. The aim of the study is assessing the structure of stressful experiences of women and men in the pain syndrome 
of the lumbar spine during the COVID-19 epidemic in Poland.
Material and Methods. The study sample consists of 102 patients hospitalized in the Department of Neurosurgery 
and Pediatric Neurosurgery of the Independent Public Clinical Hospital No. 4 in Lublin. The first group is women, 
the second is men. The research used the KPS Questionnaire and a proprietary questionnaire. Statistical analyses 
were carried out using the IBM SPSS 25 program using the two-factor analysis of variance in the mixed schema 
included in the multivariate OML model.
Results. In the group of women, 49.0% of patients feel high stress, 31.4% — moderate, and 19.6% — low. In the 
male population, 37.3% of the respondents exhibited high stress, 51.0% — average and 11.7% — low. Women exhibit 
lower emotional tension but higher external stress than men. In addition, the patients have the highest emotional 
tension and external stress, and the lowest — intrapsychic stress. In men, emotional tension dominates, next is external 
stress, and intrapsychic stress is significantly lower than them.
Conclusions. The obtained data suggest that when designing interventions supporting the mental functioning of 
this group of patients, consideration should be given to taking into account individual differences identified in the 
studies. (JNNN 2021;10(3):96–104)
Key Words: COVID-19, gender, stress

Streszczenie

Wstęp. Szybka transmisja koronawirusa SARS-CoV-2 skłoniła przedstawicieli rządów wielu państw na całym świecie 
do wprowadzenia surowych ograniczeń epidemicznych, mających na celu ograniczenie ryzyka rozwoju choroby 
koronawirusowej (COVID-19). Jednak poza koniecznością ochrony stanu zdrowia somatycznego, w stosunkowo 
krótkim czasie okazało się, iż występująca pandemia stanowi również poważne zagrożenie dla funkcjonowania 
psychicznego wielu osób.
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Cel. Celem badań jest określenie struktury doświadczeń stresowych kobiet i mężczyzn w zespole bólowym odcinka 
lędźwiowego kręgosłupa podczas epidemii COVID-19 w Polsce.
Materiał i metody. Badaną próbę tworzy 102 pacjentów hospitalizowanych w Klinice Neurochirurgii i Neurochirurgii 
Dziecięcej Samodzielnego Publicznego Szpitala Klinicznego nr 4 w Lublinie. Pierwszą grupę stanowią kobiety, a drugą 
mężczyźni. W badaniach zastosowano Kwestionariusz KPS oraz ankietę. Analizy statystyczne przeprowadzono za pomocą 
programu IBM SPSS 25 z wykorzystaniem dwuczynnikowej analizy wariancji w schemacie mieszanym wchodzącej 
w skład wielozmiennowego modelu OML.
Wyniki. W grupie kobiet 49,0% pacjentek odczuwa wysoki stres, 31,4% — umiarkowany, a 19,6% — niski. 
W populacji mężczyzn 37,3% badanych ujawnia wysoki stres, 51,0% — przeciętny i 11,7% — niski. Kobiety 
wykazują niższe napięcie emocjonalne, ale wyższy stres zewnętrzny niż mężczyźni. Ponadto pacjentki w największym 
stopniu mają nasilone napięcie emocjonalne i stres zewnętrzny, a w najniższym stres intrapsychiczny. U mężczyzn dominuje 
napięcie emocjonalne, następnie jest to stres zewnętrzny, a stres intrapsychiczny jest istotnie od nich niższy.
Wnioski. Uzyskane dane sugerują, iż podczas opracowywania interwencji wspierających funkcjonowanie psychiczne 
tej grupy pacjentów należy rozważyć uwzględnienie zidentyfikowanych w badaniach różnic indywidualnych. (PNN 
2021;10(3):96–104)
Słowa kluczowe: COVID-19, płeć, stres

of several factors. Among them, fears of falling ill with 
COVID-19 and death as a result of its complicated 
course, negative anticipation of the future, economic 
difficulties, as well as the threat or actual loss of a job 
[14–16]. Excessive and often contradictory information 
concerning the pandemic [17] and the disorganization 
of organized educational and professional activities are 
also a significant stressor [18]. Social isolation and other 
life limitations that people encounter during the current 
epidemic situation are also important [18,19].

Moreover, gender has been shown to play an 
important role in the mental health of people affected 
by the pandemic. Both the results of meta-analyses, 
including data from various regions of the world, and the 
conclusions of studies conducted in Poland and Egypt 
indicate that women reveal a higher level of stress than 
men, which may be related to a number of individual 
differences determining the efficiency of coping with 
the experienced difficulties [20–25]. There is also a 
hypothesis that susceptibility to negative mental health 
effects of SARS-CoV-2 transmission is higher, inter alia, 
in people with a history of various chronic diseases, 
among which the exchange of patients in the lumbar 
spine pain syndrome [8,26].

This syndrome is one of the most common civilization 
diseases in the adult population and, according to 
estimated data, affects approximately 72.0% of Poles 
before the age of 40, and in later age it affects 
approximately 66.0% of men and 30.0% of women 
[27]. The disease is usually characterized by chronic and 
progressive pain, which can significantly reduce motor 
skills, resulting in inability to work and functional 
limitations in everyday life [28–30].

Changes in the intervertebral disc, intervertebral 
joints and ligaments of the spine play an important 
role in the pathogenesis of the syndrome. Moreover, 
regardless of the starting point of the perceived symptoms, 
pathological changes concern the motor segment of the 

Introduction

The rapid transmission of the SARS-CoV-2 
coronavirus has prompted government officials from 
many countries around the world to introduce severe 
epidemic restrictions to reduce the risk of developing 
coronavirus disease (COVID-19) [1]. However, apart 
from the necessity to protect somatic health, it turned 
out in a relatively short time that the pandemic also 
posed a serious threat to the mental functioning of many 
people [2–5].

The gradual deterioration of the mental health of 
the society observed in various regions of the world 
results from chronic, often severe stress that people have 
to face during a crisis [6–8]. According to the transactional 
theory, it is perceived as a state that exceeds human 
resources and threatens human well-being, which evokes 
strong negative emotions, such as fear, anxiety, anger or 
hostility. These experiences coexist with biochemical 
and physiological changes in the body [9].

The results of global studies carried out in a sample 
of 733 adults indicate that symptoms of severe stress, 
suggesting the probability of posttraumatic stress disorder 
(PTSD), are present in 34.1% of the respondents [10]. 
In turn, the empirical study from China showed that 
8.1% of people experience increased or moderate stress, 
its mild intensity was diagnosed in 24.1% of people, 
and 2.6% of women and men showed strong symptoms 
of this type [11]. In Italy, high rates of stress were 
reportedin 18.6% of the population, and moderate in 
nearly 20.0% of people [12]. On the other hand, 
empirical evidence from Iran shows that 14.1% of 
respondents are characterized by high stressduring the 
pandemic, and its moderate level is shown in 47.0% of 
people [13].

Studies in various countries affected by the pandemic 
suggest that the risk of perceived emotional tension 
turning into chronic stress is determined by the circularity 
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spine, and as the disease progresses, they gradually 
embrace its various structures, as well as adjacent and 
distant organs, often leading to full motor disability of 
patients [31–33].

For this reason, patients often require surgical 
treatment, and the pain syndrome of the lumbar spine 
is more and more often treated as an interdisciplinary 
problem, requiring multi-specialist management by 
neurosurgeons, physiotherapists, psychologists or 
psychotherapists whose task is to strengthen — often 
damaged by the disease and individual life experiences, 
often associated with the epidemic — the mental 
condition of patients [32,34,35].

The legitimacy of conducting psycho-preventive 
interventions in this clinical group is confirmed by 
numerous empirical evidence [36–38]. For example, in 
a population of 463 adults in Saudi Arabia, it has been 
shown that higher levels of stress are associated with the 
severity of pain in the course of the lumbar spine pain 
syndrome, and the highest levels of stress are reported 
by patients aged 35 to 49 years with a body mass index 
equal to or more than 30. Moreover, these people do 
not follow ergonomic recommendations and lead a 
sedentary lifestyle [36]. In Turkey, it was observed that 
the patients who most commonly complain about these 
types of mental and physical health 
symptoms are patients who, due to 
the current epidemic situation, are 
forced to perform their professional 
work at home [37]. On the other 
hand, in Italy, the coexistence of 
chronic pain in the lumbar spine 
with a weakened condition in the 
sphere of mental health was reported 
in 41.2% of people, while 52.4% 
of them experienced a significant 
increase in the above symptoms 
during the epidemic [38].

Thus, the observed regularities 
suggest that for many people, the 
direct consequence of long-term 
stress, in addition to deteriorating 
mental health, may also be a higher 
risk of exacerbated pain syndrome 
of the lumbar spine [36–38]. 
However, during the COVID-19 
pandemic, the structure of stress in 
patients treated with neurosurgery 
has not been analyzed so far, which 
seems to be particularly important 
in the context of conducting 
effective preventive interventions 
that are tailored to the individual 
needs of people affected by this 
crisis.

For this reason, a cross-sectional pilot study was 
planned, which focused on the assessment of the structure 
of stressful experiences of women and men in the lumbar 
spine pain syndrome during the COVID-19 epidemic 
in Poland.

Material and Methods

The studies included two groups of  patients 
hospitalized in the Department of Neurosurgery and 
Pediatric Neurosurgery of the Independent Public 
Clinical Hospital No. 4 in Lublin (N=102). The first is 
made up of women (N=51), and the second is made of 
men (N=51). The detailed characteristics of the studied 
patients are presented in Table 1.

In the group of women, the youngest patient is 30 
years old, the oldest is 68 years old, while their average 
age is almost 41 years. The highest percentage of the 
group are the respondents living in large cities, more 
than one third of women come from small towns, and 
the least numerous group lives in suburban towns. More 
than half of the patients declare that they have secondary 
education, an equal percentage of the respondents 
obtained higher or vocational education, and the smallest 

Table 1.	Sociodemographic characteristics of the studied patients

Variables

Group Group 
comparisonWomen Men

M SD M SD t p

Age 40.96 10.17 39.72 15.75 0.85 0.395

Number of hospitalizations 3.22 1.39 3.18 0.97 0.16 0.869

Period of hospitalization 5.14 4.01 5.38 4.07 1.17 0.246

  N % N % χ2 p

Place of residence

Village 2 3.9 0 3.9

0.00 1.000City up to 100 000 inhabitants 19 37.3 19 37.3

City over 100 000 inhabitants 30 58.8 32 58.8

Education

Primary 1 0.5 14 18.9

7.19 0.066
Vocational 6 21.4 18 24.3

Secondary 15 50.6 28 37.8

Higher 6 24.1 14 18.9

Marital status

Single 122 34.2 130 34.6

2.27 0.687

Married 147 51.8 137 38.4

Cohabitation 36 10.1 35 9.8

Widow/Widower 5 1.4 2 0.6

Divorced 47 13.2 53 14.8
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proportion of them completed their education at the 
primary school stage. The respondents were hospitalized 
three times on average. Their average stay in the 
neurosurgery ward is 5 days.

In the male population, the youngest patient is 33 
years old, the oldest one is 61 years old, and their average 
age is nearly 40. The largest percentage of the group are 
patients living in large cities, while the smallest number 
of people come from suburbs. More than one third of 
men declare that they have secondary education, nearly 
a quarter of the group graduated from vocational schools, 
and the least numerous and comparable proportion of 
patients received primary and higher education. On 
average, the respondents stayed in the hospital three 
times, while their average stay in the neurosurgery ward 
was 5 days.

The conducted comparative analyses showed that 
the analyzed groups of women and men are homogeneous 
due to age, number of hospitalizations and period of 
hospitalization, place of residence, education and marital 
status.

The research used the KPS Questionnaire by M. Plopa 
and R. Makarowski [39] and a self-made questionnaire.

The KPS questionnaire is used to study the structure 
of stress, which consists of emotional tension — a sense 
of anxiety, hypersensitivity, difficulties in relaxing, lack 
of energy to act; external stress — a feeling of helplessness, 
frustration and fatigue, the belief that the challenges 
encountered exceed the resources available, and 
intrapsychic stress — the belief that you are mentally 
weak, constantly present fears and worries about the 
situation experienced. The test sheet contains 27 
statements that are referenced on the basis of a five-point 
Likert scale. Due to the satisfactory psychometric 
properties, the tool can be used in individual diagnosis 
and in scientific research. Cronbach’s alpha internal 
consistency coefficients calculated in the studied group 
of women range from 0.73 to 0.81, and in the male 
population they range from 0.75 to 0.80. The 
questionnaire has sten norms. The results within the 
range of 1 to 3 levels are interpreted as low. The results 
ranging from 4 to 6 sten indicate the average severity 
of a given dimension, and the results ranging from 7 to 
10 sten are considered high [39].

The survey includes questions about basic 
sociodemographic and medical data (gender, age, 
education level, marital status, hospitalization period, 
number of hospitalizations).

The research was carried out at the Department of 
Neurosurgery and Pediatric Neurosurgery of the 
Independent Public Clinical Hospital No. 4 in Lublin 
during the COVID-19 epidemic in Poland from 
November to January 2021. They were carried out 
in accordance with the provisions of the Helsinki 

Declaration of 1995, as amended in 2013. They were 
voluntary, and each subject gave written informed consent 
to participate in them. The participants were provided 
with all necessary information and explanations about 
the conducted research. In addition, individuals were 
informed about the confidentiality of the data provided 
and about the possibility of receiving feedback on 
individual results. In case of doubts, they had the 
opportunity to obtain additional explanations. The 
research time was not limited, in practice it lasted 10 
minutes.

The obtained data was entered in an anonymized 
format into the IBM SPSS 25 statistical program, which 
was used to perform statistical analyzes. The characteristics 
of the studied sample were based on the analysis of the 
percentage distributions of the frequency of occurrence 
of qualitative data and the values of descriptive statistics 
— the mean, standard deviation, minimum and 
maximum quantitative parameters. The significance 
level of intergroup differences in terms of qualitative 
data was verified using the chi2 test. The shape of the 
variable distribution was estimated on the basis of the 
Shapiro–Wilk test. The verification of intergroup 
differences was carried out using the Student’s t-test for 
independent data, the statistically significant results of 
which were supplemented by estimating the size of the 
effects using Cohen’s d statistic. Characterization of the 
stress experienced by the respondents was made based 
on the percentage distributions of the frequency of the 
given categories. The interaction effect was tested using 
a two-factor analysis of variance in a mixed scheme: 3 × 
(structure of stress experiences: emotional tension vs. 
external stress vs. intrapsychic stress) 2 (gender: women 
vs. men) included in the multivariate OML model. the 
borderline error rate of the first type is 0.05 [40].

Results

The first stage of the research focused on the analysis 
of the general stress experienced by the examined patients. 
The characteristics of this variable were divided into 
three severity categories (high vs. average vs. low) 
according to gender as presented in Figure 1.

The highest level of stress (N=25) is the most frequent 
in the female population, its moderate level was noted 
in 16 women, and 10 subjects experienced low stress.

When analyzing the categories of stress that 
characterize the group of men, it was observed that the 
average intensity of stress dominates in this group 
(N=26), high stress occurred in 19 subjects, and its low 
intensity was experienced by 6 patients.

The results of the comparisons of stress experienced 
by the respondents are presented in Table 2.
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As a result of the conducted analyses, statistically 
significant average effects of emotional tension and 
external stress for gender were obtained. Women 
experience lower emotional stress than men, but higher 
external stress. On the other hand, the general level of 
stress and the patients’ intrapsychic stress remain at a 
comparable level.

The performed calculations also confirm a statistically 
significant strong effect of the interaction of the stress 
structure and gender, which indicates that in the group of 
women and in the population of men, the configuration 
of individual components of stress experiences is different. 
The obtained interaction effect is presented in Figure 2.

The performed calculations show that in the group 
of women the intensity of emotional tension and 
external stress remains at a comparable level and each 
of these dimensions is higher than the intrapsychic stress 
experienced by the respondents. However, in the male 

population, emotional tension is dominant, followed 
by external stress, and intrapsychic stress is statistically 
significantly lower.

Discussion

The conducted studies were aimed at determining 
the structure of stressful experiences in patients with 

lumbar spine pain syndrome 
during the COVID-19 epidemic 
in Poland, depending on gender. 
The obtained data show that 
almost half of the surveyed 
women (49.0%) exhibited a high 
level of stress, nearly one third 
moderate (31.4%), and less than 
a fifth (19.6%) — low. On the 
other hand, in the male 
population, average stress was 
the most common (51.0%), 
while its moderate level was 
noted in 37.5% of patients, and 
over one-tenth of the group 
(11.8%) experienced low stress.

When attempting to relate 
the observed regularities to 
the conclusions drawn from 
empirical studies carried out 

Figure 1.	Stress intensity categories in the studied patients
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Figure 2.	Effect of interaction of the structure of stress 
experiences and gender in the studied patients
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Table 2.	Stress intensification in the studied patients

Dimension

Group Inter group 
comparisonsWomen Men

M SD M SD t p d

Stress — Overall Score 6.99 0.71 6.91 0.52 0.64 0.527 –

Emotional tension (1) 7.10 0.98 7.54 0.69 3.26 0.002 0.65

External stress (2) 7.39 0.80 6.92 1.20 2.33 0.022 0.67

Intrapsychic stress (3) 6.49 1.33 6.18 1.05 1.32 0.190 –

General with in-subject comparisons

	 F	 p	 η2

Stress * gender 	 7.56	 0.001	 0.16

Detailed with in-subject comparisons

	 1–2	 1–3	 2–3

Women 	 0.382	 0.005	 0.001

Men 	 0.001	 0.001	 0.003
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during the transmission of the SARS-CoV-2 coronavirus 
in other countries, it can be noted that the indicators 
obtained in our own research seem to be higher than in 
populations without chronic diseases [13,41,42]. This 
thesis is confirmed by the results of the empirical work 
of Maarefvand and colleagues, which showed that the 
highest stress during the pandemic was shown by subjects 
diagnosed with various chronic diseases. Moreover, its 
high intensity was maintained in people who, for various 
medical reasons, did not use face protection with a mask, 
as well as in women excluded from professional activity 
[43].

Research conducted in China using the new Covid-19 
Peritraumatic Distress Index (CPDI) questionnaire 
shows that 5.1% of adults exhibited high stress, and 
moderate — 29.3%. In addition, it was shown that 
Iranians experienced it less severely than those in China 
[13]. The variables positively related to stress were 
remote work and the absence of a job, and optimal 
physical activity turned out to be a protective factor 
[13,44]. However, the most interesting observations 
seem to be that the stress levels of people diagnosed 
with COVID-19 and other study participants were 
comparable. It has also been shown that women were 
characterized by a higher intensity than men. It should 
be added, however, that in these studies the structure 
of stressful experiences was not considered and only the 
overall result was assessed [13].

In the authors’ own research, which dealt with the 
issue of stress, extended by the analysis of its individual 
components, it was observed that despite the fact that 
gender does not differentiate the general index of stress 
and intrapsychic stress, women, compared to men, 
exhibited higher external stress and lower emotional 
tension. Moreover, it was proved that, depending on 
the sex, the structure of the stress experiences of the 
respondents was different. In the group of women, 
emotional tension and external stress remained at a 
comparable level and these factors were higher than 
intrapsychic stress. In turn, in the male population, 
emotional tension was most pronounced, followed by 
external stress, and intrapsychic stress had the lowest 
intensity.

When analyzing the causes of the noted sexual 
dimorphism, one should refer to the indications of 
contemporary research, which suggest that it may be 
the result of differences in the structure of the brains of 
men and women, determining the neurophysiological 
response to the challenges encountered. Gender has 
been reported to differentiate both the size of many 
cortical and subcortical areas and the density of neurons 
in certain parts of the cerebral cortex that are involved 
in the control of processes in the central nervous system. 
As a result, women are more susceptible than men to 
stress-generating factors and, consequently, to a higher 

risk of developing various types of reactive mental 
disorders [45–47].

The above-mentioned conditions are related to the 
emotional and cognitive processing of stimuli coming 
from the environment, which, depending on the sex, 
trigger different physiological processes. Therefore, it 
can be assumed that these reactions, activated by stress 
mobilization and constituting one of the basic factors 
contributing to the genesis of mental disorders, in a 
manner characteristic for women and men, shape the 
intensity and structure of stressful experiences during 
the epidemic [21,23–25,48,49].

In addition, it is assumed that gender is a factor that 
may modulate the preference for the used remedies. 
During the pandemic in the United States, it was found 
that the most frequently reported coping strategies were 
distraction, active coping, and seeking emotional support, 
with men more frequently in a task-oriented approach 
to the challenges they encountered [50].

Summing up the discussion, it should be emphasized 
that the obtained results seem to be promising in the 
context of psychoprophylaxis of stress in the population 
of patients in the lumbar spine pain syndrome, although 
due to the pilot nature of the research, the reported 
effects require further empirical verification. Nevertheless, 
taking into account the regularities observed in our own 
research, which confirm the gender differences in the 
structure of stressful experiences, it seems reasonable to 
consider taking into account these individual differences, 
which may create an opportunity to intensify the benefits 
of the implemented impacts.

Conclusions

The studies carried out during the COVID-19 
epidemic in the population of patients in the lumbar spine 
pain syndrome allow for the following conclusions:

	— in the group of women, 49.0% of patients exhibit 
high stress, 31.4% — moderate, and 19.6% — low;

	— in the male population, 37.5% of patients 
experienced moderate stress, 51.0% — high, and 
11.8% — low;

	— women in comparison to men show lower 
emotional tension and higher external stress, and 
the intensity of the general index of stress and 
intrapsychic stress is comparable in the analyzed 
groups;

	— female patients have the highest emotional tension 
and external stress, and intrapsychic stress remains 
at the lowest level;

	— the dominant dimension of the structure of 
stressful experiences in the group of men is 
emotional tension, then it is external stress, and 
the least intense is intrapsychic stress;
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	— the obtained data suggest that the effectiveness 
of psycho-prophylactic interventions supporting 
the functioning of patients in the lumbar spine 
pain syndrome during the COVID-19 epidemic 
can be enhanced by taking into account gender 
differences in the developed programs.

Implications for Nursing Practice

Taking into account the results of the research carried 
out in the population of patients diagnosed with the 
lumbar spine pain syndrome, which suggest that about 
half of women and men experience severe stress during 
the COVID-19 pandemic, it seems reasonable to include 
the analyzed population in appropriate psychoprophylactic 
interventions.

In nursing practice, they should be focused on 
monitoring symptoms suggesting increased psychological 
tension in patients, as well as providing them with 
information about the possibilities of obtaining 
professional help in this regard. For this reason, it would 
be valuable to supplement the interview with patients 
with questions about the sense of perceived stress 
and related symptoms, as well as the use of standardized 
research tools to assess intrapsychic functioning in 
this area.

Early detection of undesirable symptoms in patients 
will increase the chances of implementing appropriate 
preventive measures, which, as a result, should not only 
contribute to the improvement of their well-being and 
mental health, but may also minimize the risk of 
exacerbated pain syndrome of the lumbar spine.
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