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Abstract 

The COVID-19 pandemic, officially declared by the World Health Organization on 

11/03/2020, when the SARS-CoV-2 virus had spread to 114 countries with >118,000 cases, prompted 

significant changes in daily life and potentially increased stress levels. 

This study aimed to investigate the difference in stress levels among women in North 

Macedonia, both before and during the COVID-19 pandemic. 

Materials and Methods: A cross-sectional study was conducted using a questionnaire, which 

incorporated the Perceived Stress Scale (PSS) to assess stress levels pre- and mid-pandemic. More than 

500 women aged 18 to 45, who sought examinations at the University Clinic for Gynaecology and 

Obstetrics, Skopje, North Macedonia, from March 2022 to March 2023, were invited to participate; 206 

women accepted the invitation. 

The findings indicated that the participants' stress level scores were significantly higher post-

March 2020 compared to pre-March 2020 (Z = 8.13, p < 0.001). 

These results suggest that the COVID-19 pandemic has substantially affected the stress levels 

experienced by women in North Macedonia. This is aligned with previous studies indicating increased 

stress levels during the pandemic, primarily attributed to health concerns, financial difficulties, and 

social isolation. 

This study provides substantial evidence of the significant impact of the COVID-19 pandemic 

on women's stress levels in North Macedonia. Future research should focus on identifying factors 

contributing to heightened stress levels among women during the pandemic. This will help formulate 

effective interventions to counteract the negative impact of the pandemic on this population's mental 

health. 
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 Introduction  

 The first case of COVID-19 in the world was retroactively identified on December 31, 2019. 

The disease, initially presenting as acute atypical respiratory symptoms, was first described in Wuhan, 

China, where a novel coronavirus (severe acute respiratory syndrome coronavirus 2/SARS-CoV-2) was 

identified as the causative agent [1].  

The World Health Organization (WHO) officially declared the pandemic on March 11, 2020, 

when COVID-19 had spread to 114 countries with over 118,000 cases [2].  

Since then, substantial changes have occurred in daily life, significantly impacting people's 

physical and mental health. The COVID-19 pandemic has resulted in major lifestyle changes, including 

social isolation, increased workload, job loss, among others. These factors, coupled with fear of 

contracting the virus, have led to elevated stress levels in the general population [3].  

Women, often the primary caregivers for children, the elderly, or other family members, face 

the added challenge of balancing work and domestic responsibilities [4, 5].  

Hence, understanding the impact of the pandemic on women's stress levels is particularly 

important. 

     The health impact of stress has been extensively researched, with many studies 

demonstrating its negative consequences on physical and mental health [6]. In women, stress can 

specifically disrupt reproductive health, including the regulation of the menstrual cycle [7]. The 

menstrual cycle is controlled by a complex hormonal interaction involving the hypothalamus, pituitary 

gland, and ovaries. Stress can cause hormonal imbalances, leading to menstrual irregularities, such as 

missed periods, heavy or light bleeding, and prolonged or shortened cycles [8, 9]. 
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     Kowal et al. (2020) analyzed over 50,000 individuals from 26 countries and found that 

women, singles, younger individuals, parents with more children, the less educated, and those living in 

countries severely affected by COVID-19 experience greater stress [10]. Living alone, particularly 

during the pandemic when social isolation is recommended for disease prevention, can contribute to 

higher stress levels. This isolation has been associated with a higher incidence of depression, anxiety, 

and other mental disorders [11].  

However, some studies have presented contradictory findings regarding individuals living 

alone, possibly due to the use of social networks for maintaining connections with others [12]. 

     Gender has been recognized as a factor in stress experiences, with women frequently 

reporting more sadness, anxiety, and stress than men [13]. 

 During the COVID-19 pandemic, two studies conducted across over 25 countries indicated 

that women experience greater stress than men [12, 14], although some studies found no such 

differences [15].  

Women are often burdened with increased domestic responsibilities during the pandemic, in 

addition to their professional duties, further taxing their mental health [16]. 

Despite COVID-19 posing a greater threat to older individuals, younger people have displayed 

more severe psychological effects of quarantine [12]. Culturally, countries where collectivism is 

prevalent, as opposed to individualism, seem to experience lower stress levels as people support one 

another [18], though this was not corroborated in subsequent studies [12]. 

     The aim of this study is to examine the difference in stress levels among women in North 

Macedonia before and after March 2020, marking the onset of the COVID-19 pandemic. The study's 

insights into the impact of stress on women's health during the pandemic could help shape strategies to 

address these issues in future pandemics and other large-scale stress-inducing events. 

 

Materials and methods  

This cross-sectional study invited over 500 women, with 206 responding to the invitation. 

Women aged 18-45 who attended the University Clinic for Gynaecology and Obstetrics in Skopje, 

North Macedonia, for an examination between March 2022 and March 2023 were informed about the 

study and invited to participate. The study was conducted using an online survey distributed via social 

media platforms and email. The Google Forms platform was used to compile a questionnaire (Appendix 

1) due to its proven effectiveness in previous scientific research [19, 20]. 

     The inclusion criteria specified that the participants should be aged 18-45 and be residents 

of the Republic of North Macedonia. The Perceived Stress Scale (PSS) was used to measure stress 

levels before and after the onset of the. The Perceived Stress Scale (PSS) was used to measure stress 

levels before and after the onset of the COVID-19 pandemic [21]. Participants were asked to rate each 

question on a scale of 0 (never), 1 (rarely), 2 (sometimes), 3 (often), or 4 (very often). All participants 

were thoroughly informed about the study and given the opportunity to ask questions. They all gave 

their consent to participate before filling out the questionnaire. 

     Statistical data were processed using STATISTICA 8.0 and SPSS Statistics 23.0. The data 

were analyzed using descriptive statistics (mean; standard deviation; ±95.00%CI; median; minimum; 

maximum, range) for series with numerical marks; data distribution was tested using the Kolmogorov-

Smirnov test, Lilliefors test, and Shapiro-Wilks test (p); the difference between series with numerical 

marks was analyzed using the Wilcoxon Matched Pairs Test (Z/p), and the consistency between the 

participants' responses was analyzed using Reliability Statistics - Cronbach's Alpha (α). Significance 

was set at p<0.05. 

 

Results 

The study encompasses 206 participants aged between 18 and 45, who attended an examination 

at the Public Health Institution (PHI) - the University Gynaecology and Obstetrics Clinic in Skopje, 

North Macedonia, from 01.03.2022 to 01.03.2023. The following outlines the results of the 

questionnaire responses. 

3.1. Stress Level Prior to the Outset of the COVID-19 Pandemic (March 2020)  

     The segment of the questionnaire addressing the respondents' stress level prior to March 

2020 comprises 10 items/questions: T33.1 (Before March 2020, how often have you been upset because 

of something that happened unexpectedly?), T33.2 (Before March 2020, how often have you felt that 
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you were unable to control the important things in your life?), T33.3 (Before March 2020, how often 

have you felt nervous and stressed?), T33.4 (Before March 2020, how often have you felt confident 

about your ability to handle your personal problems?), T33.5 (Before March 2020, how often have you 

felt that things were going your way?), T33.6 (Before March 2020, how often have you found that you 

could not cope with all the things that you had to do?), T33.7 (Before March 2020, how often have you 

been able to control irritations in your life?), T33.8 (Before March 2020, how often have you felt that 

you were on top of things?), T33.9 (Before March 2020, how often have you felt that you were on top 

of things?), T33.10 (After March 2020, how often have you felt difficulties were piling up so high that 

you could not overcome them?).     

     The total Cronbach's Alpha of 0.84 is very high, demonstrating strong internal consistency 

among the responses to the 10 items/questions relating to the stress level of the respondents before 

March 2020 (Table 1.1).  

                             

Table 1.1 Reliability Statistics (Prior to March 2020). 

 

 

 

 

 

     Further analysis demonstrates the ranges within which scores fluctuate for each 

item/question, starting from item/question 33.  

The highest value lies in T 33.5 (Before March 2020, how often have you felt that things were 

going your way?), which ranges within 2.35 ±0.95; and the value in T33.8 (Before March 2020, how 

often have you felt that you were on top of things?), which ranges within 2.35 ±0.98.  

The lowest value is in T 33.2 (Before March 2020, how often have you felt that you were unable 

to control the important things in your life?), which ranges within 1.54 ±0.85 (Table 1.2). 

 

Table 1.2 Item Statistics (Prior to March 2020). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Subsequent analysis involves the corrected total Cronbach's Alpha values for each item in the 

section of the questionnaire addressing the stress level among respondents before the pandemic 

commenced, i.e., before March 2020 (Table 1.3). 

 

 

 

 

 

 

 

 

 

 

Cronbach's 

Alpha 

N of Items 

, 836 10 

Points/questions Mean Std. Deviation N 

T33.1 1.80 ,829 206 

T33.2 1.54 ,847 206 

T33.3 1.89 ,860 206 

T33.4 2.34 1,123 206 

T33 .5 2.35 ,950 206 

T33.6 1.59 ,837 206 

T33.7 2.07 ,965 206 

T33.8 2.35 ,976 206 

T33.9 1.64 ,972 206 

T33.10 1.57 ,874 206 
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Table 1.3 Item-Total Statistics (Prior to March 2020). 

 

 

Points/questions 

Scale Mean if 

Item Deleted 

Scale Variance 

if Item Deleted 

Corrected Item-

Total 

Correlation 

Squared 

Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

T33.1 17.35 28,454 ,628 ,544 ,812 

T33.2 17.61 29,439 ,494 ,518 ,824 

T33.3 17,26 28,448 ,601 ,577 ,814 

T33.4 16.81 27,491 ,505 ,456 ,825 

T 33 .5 16.80 29,565 ,409 ,511 ,832 

T33.6 17.56 29,047 ,548 ,428 ,819 

T33.7 17.09 27,778 ,588 ,505 ,814 

T33.8 16.80 29,048 ,447 ,522 ,829 

T33.9 17.52 27,890 ,571 ,492 ,816 

T33.10 17.59 29,024 ,521 ,533 ,821 

  

     Table 1.4 and Figure 1 include descriptive statistics of the composite values of the total score 

(Total 33) as well as the average value (Average 33) of the evaluations related to the respondents' stress 

level before March 2020. The value of the total score (Total 33), pertaining to the respondents' stress 

level, fluctuates within the range of 17.35 ± 5.33; ±95.00% CI: 16.62 - 18.09; the median is 18; the 

minimum value is 0 and the maximum value is 30. The value of the average score (Average 33), 

pertaining to the respondents' stress level, fluctuates within the range of 1.75 ± 0.53; ± 95.00% CI: 1.66 

- 1.81; the median is 1.8; the minimum value is 0 and the maximum value is 3. 

 

Table 1.4. Stress Level Among Respondents Prior to March 2020. 

 

 

 

 

 

 

 

 
Figure 1. Stress Level Among Respondents Prior to March 2020. 

 

 

Variable Valid N Mean 
Confidence 

-95.00% 

Confidence 

+95.00% 
Median Minimum Maximum Std.Dev . 

Total 33 206 17.35 16.62 18.0 9 18 0 30 5.33 

Average 33 206 1.74 1.66 1.81 1.80 0 3 0.53 
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3.2. Stress Level Among Respondents Following the Outset of the COVID-19 Pandemic (Post 

March 2020)  

     The portion of the questionnaire addressing the stress level among respondents after March 

2020 consists of 10 items/questions: T34.1 (After March 2020, how often have you been upset because 

of something that happened unexpectedly?), T34.2 (After March 2020, how often have you felt that you 

were unable to control the important things in your life?), T34.3 (After March 2020, how often have 

you felt nervous and stressed?), T34.4 (After March 2020, how often have you felt confident about your 

ability to handle your personal problems?), T34.5 (After March 2020, how often have you felt that 

things were going your way?), T34.6 (After March 2020, how often have you found that you could not 

cope with all the things that you had to do?), T34.7 (After March 2020, how often have you been able 

to control irritations in your life?), T34.8 (After March 2020, how often have you felt that you were on 

top of things?), T34.9 (After March 2020, how often have you felt that you were on top of things?), 

T34.10 (After March 2020, how often have you felt difficulties were piling up so high that you could 

not overcome them?).     

     The total Cronbach's Alpha of 0.84 is very high, demonstrating strong internal consistency 

among the responses to the 10 items/questions related to the stress level of the respondents post March 

2020 (Table 2.1). 

Table 2.1. Reliability Statistics (After March 2020) 

 

  

 

 

 

     Further analysis displays the intervals in which scores fluctuate for each item/question from 

item/question 34. The highest value is found in T34.3 (After March 2020. How often have you felt 

nervous and stressed?), ranging within 2.41 ±1.08. The lowest value is found in T34.5 (After March 

2020, how often have you felt that things were going your way?), ranging within 1.86 ±1.02, and in 

T34.7 (After March 2020, how often have you been able to control irritations in your life?), ranging 

within 1.86 ±0.95 (Table 2.2). 

 

Table 2.2. Item Statistics (After March 2020). 

 

 

 

 

 

 

 

 

 

 

 

 

 

     Subsequent analysis presents the corrected total Cronbach's Alpha values for each item in 

the section of the questionnaire that refers to the stress level among respondents after March 2020 (Table 

2.3). 

 

 

 

 

 

 

 

Cronbach's 

Alpha N of Items 

, 83 9 10 

Points/questions Mean Std. Deviation N 

T34.1 2.20 1.00 206 

T34.2 2.16 1.03 206 

T34.3 2.41 1.0 8 206 

T34.4 2.20 ,9 9 206 

T34 .5 1.86 1.0 2 206 

T34.6 2.01 1.00 206 

T34.7 1.86 ,95 206 

T34.8 1.88 ,98 206 

T34.9 2.14 1.19 206 

T34.10 2.10 1.13 206 
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Table 2.3 Item-Total Statistics. 

 

 

Points/questions 

Scale Mean if 

Item Deleted 

Scale Variance 

if Item Deleted 

Corrected Item-

Total 

Correlation 

Squared 

Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

T34.1 18.63 35,113 ,679 ,725 ,811 

T34.2 18.67 35,102 ,654 ,751 ,813 

T34.3 18.41 34,429 ,677 ,681 ,810 

T34.4 18.63 37,757 ,448 ,395 ,832 

T34 .5 18.97 39,984 ,243 ,499 ,850 

T34.6 18.82 35,556 ,635 ,496 ,815 

T34.7 18.97 38,501 ,403 ,473 ,836 

T34.8 18.94 40,611 ,207 ,520 ,852 

T34.9 18.68 33,105 ,703 ,655 ,806 

T34.10 18.72 33,879 ,682 ,724 ,809 

  

     Table 2.4 and Figure 2 depict descriptive statistics of the composite values of the total score 

(Total 34) as well as the average value (Average 34) of the evaluations related to the stress level among 

respondents post March 2020. The value of the total score (Total 34), concerning the respondents' stress 

level, fluctuates within the range of 20.83 ± 6.65; ±95.00% CI: 19.92 - 21.74; the median is 21; the 

minimum value is 1 and the maximum value is 40. The value of the average score (Average 34), 

concerning the respondents' stress level, fluctuates within the range of 2.08 ± 0.66; ±95.00% CI: 1.99 - 

2.17; the median is 2.10; the minimum value is 0.10 and the maximum value is 4. 

Table 2.4. Stress Level Among Respondents Post March 2020 

Variable Valid N Mean 
Confidence 

-95.00% 

Confidence 

+95.00% 
Median Minimum Maximum Std.Dev . 

Total 34 206 20.83 19.9 2 21.74 21 1 40 6.6 5 

Average 34 206 2.08 1.99 2.17 2.10 0.10 4.00 0.66 

 

 
Figure 2. Stress Level Among Respondents After March 2020 

 

3.3. Difference in Stress Levels among Respondents Before and After March 2020  

     The difference in the stress levels, comparing the "stress levels among respondents before 

March 2020" and the "stress levels among respondents after March 2020," is displayed in Table 3. With 
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Z=8.13 and p < 0.001 (p = 0.000), there is a significant increase in the respondents' stress level after 

March 2020. 

 

Table 3. Difference in Stress Levels among Respondents Before and After March 2020 

 

 

 

 

 

 

  

 

Discussion  

Stress, a factor influencing people's health, was a topical issue even before the COVID-19 

pandemic. However, the lifestyle changes initiated by the pandemic have highlighted stress and its 

impacts on health even further. Raising awareness about the detrimental effects of stress on women's 

health, as well as the importance of addressing it to prevent numerous psychosomatic conditions, is 

crucial at both individual and societal levels.  

Our study confirms that women's stress levels in the Republic of North Macedonia significantly 

escalated during the COVID-19 pandemic compared to the period prior to it. 

     Impact of Stress on Women's Health Before the COVID-19 Pandemic:  

     Women exposed to trauma and presenting symptoms of post-traumatic stress syndrome face 

an elevated risk of cardiovascular disease, which can be further influenced by their lifestyle choices 

[22]. A higher incidence of stress-related disorders was noted among women working in the public 

sector in Sweden, generally attributed to a disturbed work-life balance, lack of control over time and 

energy, and disrupted personal relationships [23]. 

     Elevated cumulative stress levels were observed among younger women, those who are 

divorced, and those with a higher prevalence of obesity, smoking, diabetes, depression, and anxiety. A 

study encompassing over 25,000 women confirmed that those with higher cumulative stress levels had 

a greater risk of cardiovascular disease (CVD) [24]. 

     Women experiencing stressful situations, depression, and anxiety during pregnancy face an 

increased risk of adverse pregnancy outcomes. A multidisciplinary approach involving gynaecologists, 

obstetricians, and psychiatrists is crucial to improve these outcomes [25].     Additionally, assessing 

stress levels during pregnancy serves as a significant predictor for postpartum depression [26]. Women 

experiencing perinatal loss often suffer from prolonged depression and post-traumatic stress syndrome, 

thus requiring sustained monitoring and treatment to improve their mental health [27]. 

     Professional caregivers or those caring for family members tend to exhibit higher stress 

levels and depressive symptoms, especially when caregiving at home [28]. 

     Impact of Stress on Women's Health During the COVID-19 Pandemic:  

     In the Republic of North Macedonia, few studies have examined women's stress levels 

during the COVID-19 pandemic. A study involving students at the North-eastern European University 

in the country found that female students exhibited greater stress due to concerns about following online 

teaching and their technological readiness [29]. 

A similar study found that female medical students showed higher stress levels compared to 

their male counterparts [30]. 

     The Republic of North Macedonia demonstrates strong labor market segmentation, leading 

certain social groups, including women, to face an increased risk of unemployment, thereby elevating 

stress levels [31].  

Job loss and unemployment stress have been exacerbated during the pandemic [32], with 

women 24% more likely to lose their jobs compared to men [33].  

Women working in healthcare, police, and the military have faced significantly increased stress 

levels and instances of post-traumatic stress syndrome during the pandemic [34]. 

     Pregnant women, new mothers, those who have experienced miscarriage, or those exposed 

to intimate partner violence during the pandemic face a significantly higher risk of developing mental 

health disorders [35].  

 

Pair of Variables 

 

Valid T Z p-level 

Average 33 & Average 34 206 2946.00 8,13 0.000 
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While men exhibit higher morbidity and mortality from SARS-CoV-2 infection, a systematic 

review by Connor et al. (2020) found that the health risks and outcomes of the COVID-19 pandemic 

disproportionately impact women [36].  

With increased household and childcare responsibilities during the pandemic, along with 

changes to reproductive healthcare services due to the burden of numerous COVID-19 cases, women's 

stress levels have escalated [37]. 

     Instances of intimate partner violence and gender-based violence have surged during the 

COVID-19 pandemic [38], paralleling the trend observed during previous infectious epidemics like 

Ebola (2014) and Zika (2016) [39].  

The increased number of stress factors for women during the pandemic has resulted in higher 

stress levels and post-traumatic stress syndrome occurrences compared to men [40]. 

 

Strengths and Limitations of the Study:  

           This is the first study in the Republic of North Macedonia that examines women's stress levels 

before and after March 2020, marked as the onset of the COVID-19 pandemic.  

However, the sample size is relatively small, potentially limiting the generalizability of the findings. 

The study primarily focused on comparing stress levels before and during the pandemic, without 

investigating potential contributing factors. 

 

Conclusion 

 The results indicate that the average stress level was significantly higher during the pandemic 

compared to before. The study emphasizes the substantial impact of the COVID-19 pandemic on 

women's stress levels in North Macedonia. Future research should aim to identify the factors associated 

with the increased stress levels among women during the pandemic. Such insights will help devise 

effective interventions to mitigate the negative impacts of the pandemic on mental health in this 

population. 
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