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Abstract: Introduction: The Covid-19 pandemic continues to cause serious physical and mental 

problems for health professionals, particularly nurses. Aim: To estimate the prevalence of anxiety and 

insomnia and to evaluate their possible association with family support received by nurses two years 

after the onset of the pandemic. Materials and methods: In total, the study participants were 404 nurses 

(335 females and 69 males) with a mean age of 42.88 (SD = 10.9) years and a mean of 17.96 (SD = 

12) years working as nurses. Nurses from five tertiary hospitals in Athens constituted the study 

population who completed the questionnaires State-Trait Anxiety Inventory (STAI), Athens Insomnia 

Scale (AIS) and Family Support Scale (FSS), in the months of November and December 2021. 

Regarding demographic and occupational characteristics, gender, age and years of experience as nurses 

were recorded. Results: 60.1% of the nurses showed abnormal scores in state anxiety, with 46.8% in 

trait anxiety, and 61.4% showed insomnia. Women showed higher scores on the two subscales of 

anxiety and the insomnia scale compared to men (p < 0.01 and p < 0.05 respectively), while they 

showed a lower score on the FSS without statistical significance (p > 0.05). Positive correlations (p < 

0.01) were found between the State Anxiety Inventory, Trait Anxiety Inventory and AIS, while all of 

them showed a high negative correlation with FSS (p < 0.01). Age showed a negative correlation with 

Trait Anxiety Inventory (p < 0.05). As shown by the mediation analysis, the relationship between state 

anxiety and insomnia was mediated by trait anxiety, whereas state anxiety appeared to be dependent 

on family support. Conclusions: Nurses continue to experience high levels of anxiety and insomnia 

and feel less supported by their families than in the first year of the pandemic. Insomnia appears to be 

dependent on state anxiety, with a significant indirect effect of trait anxiety, while family support seems 

to affect state anxiety. 
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1. Introduction 

Since the beginning of the 21st century, the emergence of infectious disease epidemics has 

become increasingly frequent and complex, endangering the health of the general population and 

causing psychological problems [1], especially among healthcare workers [1]. 

The COVID-19 pandemic is the culmination of these, causing various physical and psychological 

problems in different populations [2,3] and especially in health professionals [2–4], with the frequency and 

severity of physical and psychological problems in them being higher than in previous epidemics [5].  

According to recent studies, nurses had a higher rate of emotional symptoms than other healthcare 

workers [6–8]. Nurses represent the largest proportion of frontline health professionals who provide 

services to patients [9] and are a special professional group that plays a very important  role in the 

proper functioning of health care systems, performing a particularly demanding profession that 

requires high physical and mental efforts [9]. Due to various factors that cause stress, such as frequent 

shift work, increased workload and/or contact with death, nurses experience intense anxiety, resulting 

in both a possible decline in their quality of life and a reduction in of the quality of care they provide 

to patients [10]. According to cognitive theory, regarding the relationship between trait anxiety and 

state anxiety, stressful events in individuals activate some stable underlying maladaptive dysfunctional 

self-schemas. According to the evidence, stressful events usually precede insomnia. However, it is 

possible that there are some predisposing factors that are responsible for the development of insomnia, 

because not everyone who experiences stressful events develops insomnia [11].  

According to literature data, poor sleep quality is related to anxiety [12], which is the main cause of 

sleep disorders in healthcare workers [13,14]. In addition, in nurses, due to their frequent work in rotating 

shifts, sleep disorders have a high prevalence, with morbid consequences for their health [15,16]. Their 

increased work responsibilities during the pandemic crisis caused an aggravation of the already 

problematic and stressful working conditions [8], resulting in the possible worsening of sleep disorders 

in the long term due to the additional stress [17]. We should also take seriously the fact that sleep is 

necessary to maintain life, and according to recent literature data, in order to achieve optimal health in 

adults, 7 to 9 hours of sleep are required [18]. 

Another important protective factor for the mental health of healthcare professionals is perceived 

social support. Its lack, in the conditions of the pandemic, is exacerbated by social distancing, social 

stigmatization and the fear of contagion of familiar persons, and this lack has a negative impact on the 

mental health of health professionals [6]. According to recent studies during the pandemic, perceived 

social support appeared to have a strong protective effect on the mental health of healthcare 

professionals and was found to be associated with lower anxiety and insomnia [4,19]. 

One of the most important components of social support is the family [20]. Family support is the 

support a person perceives they receive from their family. Its role seems to be particularly important 

in situations that require social distancing [21]. Compared to other societies, it seems to play a more 

important role in the Greek population due to particularly close family relationships [22].  
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2. Aim 

While the COVID-19 pandemic is still ongoing, the aim of our study was to estimate the 

prevalence of anxiety and insomnia and to evaluate their possible association with family support 

received by nurses two years after its onset. 

Further research questions were posed: 

1. What are the levels of anxiety, insomnia and family support received by nurses? 

2. Are anxiety, insomnia and family support related to each other? 

3. Does family support affect the relationship between anxiety and insomnia? 

3. Material and methods 

3.1. Study design and setting 

This was a cross-sectional observational and correlational study. Data were collected through 

questionnaires which were distributed by the researchers to the study participants. One hundred 

questionnaires were distributed to each hospital participating in the study. To further ensure the 

confidentiality and anonymity of the participants, the questionnaires were distributed by the researcher 

to the nursing staff of the nursing departments in an envelope with a self-adhesive closure, at their 

place of work. A box was placed in each nursing department to collect the envelopes with the 

completed questionnaires. All the nursing staff of each department had free access and the possibility 

to complete the questionnaire. Participants were informed about the purpose of the study. 

Questionnaires were anonymous, and participants had the right to voluntarily withdraw from the study 

at any time. The participation of nurses in the study was voluntary. As a criterion for inclusion in the 

study group, the existence of professional experience of at least one year was defined. 

3.2. Participants 

The required sample size, taking into account the target population [11], with a 95% confidence 

level, a 5% margin of error and a percentage of 50%, was set at a minimum of 379 participants [23]. 

From five tertiary hospitals in Athens, a total of 404 questionnaires were filled out  by the nurses out 

of the 500 that had been distributed (80.80% response rate). The participants worked in departments 

providing care to patients with COVID-19 but also in departments that treated patients with other 

diseases, such as surgical and pathology departments, intensive care units (ICU) or in other nursing 

departments. Regarding demographic and occupational characteristics, gender, age and years of 

experience as nurses were recorded. The survey was conducted in the months of November and 

December 2021.  

3.3. Measurement tools  

3.3.1. The Spielberger State-Trait Anxiety Inventory (STAI-Y Form) 

This scale was used to assess anxiety. It is one of the most commonly used scales and distinguishes 

anxiety into state anxiety and trait anxiety. It consists of two subscales: the subscale that assesses 
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anxiety caused by a specific situation (State Anxiety) and the subscale that assesses anxiety that is a 

more permanent characteristic (Trait Anxiety). Each subscale consists of 20 items, and each item is 

scored from 1 to 4, with the total score for each subscale ranging from 20 to 80. Higher scores indicate 

higher levels of anxiety [24].  

The Greek version of the scale, which was used in our study, is a reliable tool for assessing anxiety.  

In the State Anxiety subscale (STAI Form Y-1), subjects assess how the respondent feels at the moment. 

The answers include the answers “not at all, a little, moderately, a lot” and the respondent chooses the 

answer that best describes his feelings. In the Trait Anxiety subscale (STAI Form Y-2), the items assess 

how the respondent feels in general. The answers include the answers “not at all, a little, moderately, 

a lot” and the respondent chooses the answer that best describes his feelings. In both subscales, each 

item is scored from 1 to 4. For the State Anxiety subscale the internal consistency (Cronbach’s alpha) 

was 0.93, while for the Trait Anxiety subscale it was 0.92 [25]. 

3.3.2. Athens Insomnia Scale (AIS) 

The Athens Insomnia Scale assesses difficulty in sleeping. The scale was constructed by Greek 

researchers in the Greek language and has been used in many studies of health professionals [7,21].  It 

consists of eight items that assess the quality and duration of sleep during the night, as well as how the 

respondent feels during the following day. The first five items concern sleep induction, awakenings 

during the night, final awakening, total sleep duration and sleep quality, while the last three items are 

related to dysfunction during the next day. The score for each topic ranges from 0 (no problem) to 3 

(severe problem). The total score ranges from 0 to 24. Sleep is finally evaluated by the cumula tive 

score of all items. A score ≥ 6 is used for the clinical diagnosis of insomnia [26]. For the total scale, 

the internal consistency (Cronbach’s alpha) was 0.89 [27]. 

3.3.3. Family Support Scale (FSS)  

This scale assesses family support, i.e., the individual’s feeling of being supported by their family. 

It consists of 13 questions scored from 1 to 5 and a question indicating the number of people living in 

the household of the person completing the questionnaire [28]. In the present study, this scale was used 

in the Greek version. This scale has been used in many studies, both in patients [22,29] and nurses [21]. 

It is a reliable and brief tool for assessing family support. Generally, higher scores indicate greater levels 

of family support [30]. 

3.4. Ethics approval of research  

This study was conducted in accordance with the ethical principles as defined by the Declaration 

of Helsinki, the International Committee of Medical Journal Editors and the General Data Protection 

Regulation (GDPR-2016/679) of the European Union. The study protocol was approved by the Ethics 

Committee of the Peloponnese University (18699/11–10–2021), as well as by the Clinical Research 

Committees of the hospitals that were included in this study. 
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3.5. Statistical analysis 

We used descriptive statistics to evaluate all variables. Mean and standard deviation were calculated 

for continuous variables. We determined the prevalence of both anxiety and insomnia as percentages. We 

used sample and independent t-tests to examine mean differences between groups. To examine 

correlations between continuous variables, the Pearson test was performed. We constructed a linear 

regression model to investigate whether the correlated variables explained the variance of the Insomnia 

Scale, and we evaluated the linear regression assumptions before creating the model. We used macros 4 

and 5 of the Hayes SPSS procedure to perform mediation and moderation analyses. Analyses were 

performed using SPSS-23, and statistical significance was determined at p < 0.05 (two-tailed). 

4. Results 

In total, the study participants were 404 nurses (335 females and 69 males) aged 22 to 62 years, 

with a mean of 42.88 (SD = 10.9) years, and 1 to 40 years working as nurses, with a mean of 17.96 

(SD = 12) years (Table 1). 

Table 1. General characteristics of nurses and Anxiety/Insomnia/Family Support scores in 

relation to gender. 

Participants  Descriptive 

statistics 

Age 

 

Work 

experience 

(in years) 

State 

Anxiety 

Inventory 

Trait  

Anxiety 

Inventory 

Athens 

Insomnia  

Scale 

Family  

Support 

Scale 

Male 

N = 69 

Mean 41.16 15.60 35.46** 36.32** 6.12* 50.70 

SD 11.37 11.67 12.14 11.35 4.64 7.62 

Female 

N = 335 

Mean 43.23 18.45 40.18** 40.30** 7.36* 48.66 

SD 10.79 12.02 11.59 10.52 4.25 8.49 

Total 

N = 404 

Mean 42.88 17.96 39.37 39.62 7.15 49.00 

SD 10.90 12.00 11.80 10.76 4.34 8.29 

Notes: *p < 0.05; **p < 0.01. 

The descriptive statistics of the scales in relation to gender are presented in Table 1. The 

assessment of the results showed that women had higher mean scores on the two anxiety subscales and 

the insomnia scale compared to men with statistical significance, while they showed a lower mean 

score on the family support scale with no statistical significance (Table 1). 

Regarding anxiety, 60.1% of the nurses had a pathological score on state anxiety, and 46.8% had 

such a score on trait anxiety. Also, 61.4% of nurses experienced insomnia. 

The mean of insomnia (AIS: Mean = 7.15) in our study was statistically greater (sample t-test, p 

< 0.01) than the mean of insomnia (AIS: Mean = 5.98, SD = 4.24, N = 150) experienced by Greek 

hospital nurses during the first pandemic wave [21]. Calculating Hedges’ g between the previous 

measurement and the present, a small effect size was found (g: 0.269). 

Regarding the scale of family support, the mean score (FSS: Mean = 49.00) in our study was 

statistically lower (sample t-test, p < 0.01), compared to the mean (FSS: Mean = 52.67, SD = 7.99, 

N = 150) presented by the nurses of Greek hospitals during the first pandemic wave [21]. 
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Calculating Hedges’ g between the previous measurement and the present, a medium effect size 

was found (g: 0.447). 

Between Trait Anxiety Inventory, State Anxiety Inventory and Athens Insomnia Scale, positive 

correlations were found (p < 0.01, Table 2), while all three scales showed a high negative correlation 

with the Family Support Scale (p < 0.01, Table 2). Age was also found to show a negative correlation 

with the Trait Anxiety Inventory (p < 0.01, Table 2). 

Table 2. Correlations among age, work experience, State Anxiety Inventory, Trait Anxiety 

Inventory, Athens Insomnia Scale and Family Support Scale. 

Pearson Correlation 

N = 404  

Age  Work Experience 

(in years)  

State Anxiety 

Inventory 

Trait 

Anxiety 

Inventory  

Athens 

Insomnia 

Scale 

Work Experience 

(in Years) 

r 0.885** 
    

p 0.001 
    

State Anxiety 

Inventory 

r −0.056 −0.082 
   

p 0.258 0.104 
   

Trait Anxiety 

Inventory 

r −0.101* −0.060 0.789** 
  

p 0.043 0.232 0.001 
  

Athens  

Insomnia Scale 

r −0.034 −0.094 0.544** 0.604** 
 

p 0.496 0.064 0.001 0.001 
 

Family  

Support Scale 

r 0.030 0.051 −0.431** −0.502** −0.355** 

p 0.596 0.366 0.001 0.001 0.001 

Notes: *Correlation is significant at the p < 0.05 level (two-tailed); ** Correlation is significant at the p < 0.001 level (two-tailed). 

In order to identify the best predictors of insomnia, stepwise multiple regression analysis was then 

performed. With insomnia as the dependent variable, sex, age, years of work experience, Trait Anxiety 

Inventory, State Anxiety Inventory and Family Support Scale were entered as independent variables. 

Stepwise multiple regression showed that 36.5% of the variance in the Athens Insomnia Scale score 

could be explained by Trait Anxiety Inventory, while an additional 2.2% could be explained by  State 

Anxiety Inventory (Table 3). All other variables did not explain the variance in the Athens Insomnia 

Scale score. 

Table 3. Stepwise multiple regression (only statistically significant variables are included) . 

Dependent Variable: Athens 

Insomnia Scale 

R Square R Square 

Change 

Beta t p Durbin-

Watson 

Spielberger Trait Anxiety Inventory 0.365 0.365 0.419 5.96 0.001* 2.147 

Spielberger State Anxiety Inventory 0.387 0.022 0.238 3.38 0.001* 

Notes: Beta = standardized regression coefficient; *Correlations are statistically significant at the p < 0.001 level. 

In order to examine whether trait anxiety mediates the relationship between state anxiety and the 

Athens Insomnia Scale, we performed bootstrapping with the Hayes SPSS Process Macro. Based on 

5000 bootstrap samples, we found that the statistically significant indirect relationship between State 
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Anxiety Inventory and the Athens Insomnia Scale was mediated by Trait Anxiety Inventory (Table 4, 

Figure 1). In particular, the indirect effect of Trait Anxiety Inventory was found to be statistically 

significant [B = 0.1354, 95% CI (0.1035, 17.24), p < 0.05]. Gender, age, years of work experience and 

Family Support Scale were included as covariates. State Anxiety Inventory seems to depend on Family 

Support Scale (Table 4), while the other variables that were used as covariates did not show a 

statistically significant effect.  

Table 4. Mediation analysis of Spielberger Tait Anxiety Inventory (STAI) on Spielberger 

State Anxiety Inventory (SSAI) – Athens Insomnia Scale (AIS) relationship and Family 

Support Scale (FSS) as covariate variable. 

Variable  b  SE  t  p  95% Confidence Interval  

LLCI  ULCI  

SSAI →STAI  0.6312 0.0345 18.3018 0.001 0.5634 0.6991 

SSAI → AIS  0.1872  0.0190  9.8596  0.001  0.1499 0.2246 

SSAI → STAI → AIS  0.1621 0.0298 5.4428  0.001  0.1387  0.2412  

FSS→ SSAI −0.0840 0.0333 −2.5240 0.04 −0.1495 −0.0185 

Effects  

Direct  0.0849 0.0262  3.2458  0.005  0.0334 0.1364 

Indirect**  0.1023  0.0178  
  

0.0969  0.1390  

Total  0.1872  0.0190  9.8596  0.001  0.1499 0.2246 

Note: *Gender, age and years of work experience were included in the analysis as covariate variables. They are not shown 

in the table because they did not give statistically significant results (p > 0.05); **Based on 5000 bootstrap samples. 

 

Figure 1. Mediation analysis of Spielberger Trait Anxiety Inventory on Spielberger State Anxiety 

Inventory – Athens Insomnia Scale (AIS) relationship. 

In the end, the mediating role of the Family Support Scale in the relationship between the State 

Anxiety Inventory and the Athens Insomnia Scale was evaluated. Retention analysis was performed 

using model 5 of the PROCESS method. The Family Support Scale showed a non-statistically 
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significant moderating role in the relationship between State Anxiety Inventory and the Athens 

Insomnia Scale (p > 0.05).  

5. Discussion 

The COVID-19 pandemic, having started almost three years ago (early 2020), is now a chronic 

stressor that is still ongoing, with the long-term psychological impact on health professionals 

remaining unknown [31,32]. Studies have reported that the psychological effects of past epidemics 

(including SARS) on health professionals lasted up to 3 years after their onset [33]. 

The results showed that women showed higher levels of both state and trait anxiety compared to 

their male counterparts, a finding consistent with numerous other studies [7,9,34–36]. According to 

the literature, sex hormones, particularly estradiol and progesterone, play an important role in women's 

vulnerability to anxiety [37]. 

Regarding insomnia, women had higher levels of insomnia compared to men, a finding that agrees 

with other recent studies [38–41]. Although it is not clear why women have a higher prevalence of 

sleep disorders than men, one possible explanation could be that it is due to underlying structural 

differences in the brain between men and women [40,42]. 

However, according to a recent study by AlRasheed et al., insomnia symptoms were not found to be 

related to gender [43]. According to Carmel et al. [44] women are affected differently than men by stressors 

and use coping resources differently. These findings are in agreement with the findings of other studies 

showing that female nurses are more vulnerable to mental health problems compared to males [45,46]. 

Also, we should take seriously the fact that female nurses constitute the vast majority of the nursing staff, 

and therefore immediate measures should be taken for their psychosocial support [47].  

Also, according to the results of our study, nursing staff showed very high levels of state anxiety 

(60.1%), trait anxiety (46.8%) and insomnia (61.4%). These rates are among the highest found 

compared to recent studies in other countries. In a recent systematic review [34] the prevalence of 

anxiety in nurses was found to be 31.93 % (27.44–36.42), and that of insomnia was 39.06 % (35.04–

43.08). Similar results to our study were shown by the study of Jahrami et al. [48]. In the study of 

Pappa et al. [7] the rate of anxiety in nurses was found to be 25.80% (19.20–33.00), while insomnia 

overall in health care professionals was found to be 38.9%. In the umbrella review of meta-analyses 

by Sahebi et al. [48] insomnia overall in health professionals was found to be 36.36% (33,36–39). 

Another important finding is that the mean of insomnia in the present study (AIS: 7.15) was higher 

with a statistically significant difference (sample t-test, p < 0.01) than the mean of insomnia (AIS: Mean 

= 5.98, SD = 4.24, N = 150) recorded in Greek hospitals during the first wave of the pandemic [21].  

Similar results were shown in the study by Jahrami et al., who argued that sleep quality 

deteriorated two years after the onset of the pandemic crisis [49]. Also, a comparative study in Greece 

in the general population showed that sleep duration decreased in the second lockdown compared to 

the first lockdown, and sleep quality gradually deteriorated as the pandemic restrictions continued [50].  

Moreover, it should be mentioned that during this study (November and December 2021), the 

Greek population was experiencing the peak of the fourth wave of the pandemic which caused a high 

mortality rate, with the inability of the national health system to respond fully [51], combined with a 

severe shortage of nurses [52]. 

Also, in the present study, associations between state anxiety, trait anxiety and insomnia were 

found to be strong, a finding that is consistent with numerous studies that support that anxiety and 
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sleep disorders are related [12] and that anxiety is a major cause of disorders sleep in health 

professionals [13,14]. Some recent studies suggest that anxiety and perceived stress have increased the 

incidence of sleep disorders in physicians and nursing staff during the pandemic crisis [53–57]. 

Stress and sleep are two factors that can have negative effects on each other [56]. The presence of 

insomnia can exacerbate coexisting psychiatric conditions, impede response to treatment and lead to an 

increased risk of recurrence of psychiatric comorbidities such as anxiety and depression [58]. Hertenstein 

et al. in a recent meta-analysis argued that insomnia is a significant predictor of anxiety [59], while a 

study by Meaklim et al. argued that insomnia constitutes a modifiable risk factor for anxiety and 

depression [60]. 

Our study also showed higher levels of state anxiety in younger nurses, a finding consistent with 

recent studies [61–63]. Considering that younger individuals have lower resilience [63,64], age-

sensitive interventions should be urgently developed to improve the modifiable factors contributing to 

their psychological distress [63,64]. 

Another important finding of our study is the high negative association of family support wi th 

state anxiety, trait anxiety and insomnia. This finding of our study is consistent with the results of other 

studies which highlight the protective role of family support against negative psychological conditions 

both in nursing staff [65,66] and in patients with chronic diseases [22,67]. 

Recent studies during the pandemic crisis support the view that social support, of which family 

support is a key component, particularly in situations requiring social distancing such as the present 

one [21], serves as an important protective factor of mental health [68,69]. 

Another important issue examined in this study is the decrease in perceived family support 

experienced by nurses in the second year of the pandemic crisis compared to the first year. To interpret 

this finding, we need to consider the social status experienced by nurses at the beginning of the pandemic 

where they were suddenly labeled as heroes by the general public, the media and politicians [70,71]. 

Regardless of the reasons for this sudden heroization [70,71], the event likely caused an increase in the 

family support provided to nurses [70]. As the second year of the pandemic dimmed, if not extinguished, 

the heroic element, family support returned to previous pre-pandemic lows [28]. This finding of our study 

is discouraging for the mental health of nurses, especially considering that family support—such as 

positive thinking, adequate sleep and spirituality—was one of the main coping strategies used by 

healthcare professionals during the pandemic [72,73]. 

In our study, we did not consider other aspects that may influence nurses’ anxiety and insomnia, 

such as marital status, workload, work department and education level. These factors were not included 

in this study and are possible confounding factors. 

A study by Htay et al. during the pandemic showed that those who lived alone and those who worked 

in intensive care units had more severe symptoms of anxiety [74]. Also regarding workload, a study by 

Marzo et al. showed that health care workers who worked more than 10 hours per day had lower mean 

physical and psychological health scores than those who worked between 7 and 10 hours [75]. 

Regarding the level of education, although the results of studies are conflicting, the study by 

Marzo et al. showed that participants who had secondary education had higher physical and 

psychological health scores compared to those with tertiary education [75]. According to Marzo et al. 

this finding is probably due to the additional anxiety that those with tertiary education may experience 

due to the responsibility they have [75]. 

Finally, to address the psychological impact of the pandemic on nurses, mental health support 

should be encouraged and provided to all, especially those who need it most [72–74,76]. 
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Our study was based only on quantitative data and self-report scales. Given the multifaceted 

nature of the research problem, longitudinal and qualitative studies should be conducted in the future 

to provide additional information about nurses’ experiences during the pandemic and to determine the 

relationships between risk factors and outcomes. 

6. Strengths and limitations 

Our study has some strong points, such as the following: 

-According to the results of our study, nurses perceived that they received less family support in 

the second year of the pandemic compared to the first year. From the literature search, no other relevant 

study was found. 

-Another important finding of our study is the worsening of insomnia two years after the onset of 

the pandemic, a finding that few studies have found. 

These findings can be used as reference data to develop an effective support system to reduce 

anxiety, improve family support and improve nurses’ sleep health. 

Despite the strong theoretical and methodological background, the study had some limitations, 

including the following: 

-While the study provides valuable information about nurses' experiences during the pandemic 

crisis, the results cannot be generalized to nurses throughout the country due to the limited sample size 

and the fact that the study was conducted in five tertiary public hospitals in Athens. 

This limitation reduces the external validity of the study. 

-Future longitudinal and qualitative studies could provide additional information about nurses’ 

experiences during the pandemic crisis and determine the relationships between risk factors and outcomes. 

-The specific factors related to each ward in which the nurses worked, due to their frequent 

rotations in different wards of the hospital as needed, were not included in this study. It should also be 

taken into account that at the time of the present study, Greece was experiencing the peak of the 

pandemic, with high mortality and inability of the national health system to respond fully [51], 

combined with a severe shortage of nurses [52], which had a negative impact on all nurses, regardless 

of the ward in which they worked. These limitations affected the internal validity of the study because 

they did not allow us to determine to what extent the high levels of anxiety and insomnia observed in 

this study (despite adequate personal protective equipment, unlike the first wave of the pandemic) were 

due to the pandemic or reflected previously existing levels of anxiety and insomnia among nurses.  

-The results relate to the time period when the study was conducted under the specific conditions, 

so caution should be exercised when interpreting or generalizing the results.  

-Data collection was performed through self-report questionnaires rather than clinical interviews 

or objective data measuring insomnia to confirm subjective reports. Also, to minimize bias that may 

be due to self-report questionnaires, confidentiality and anonymity were ensured to the maximum 

extent possible by the appropriate method of distribution and collection of the questionnaires. 

-The study’s limitations, including its cross-sectional nature, reliance on self-report 

questionnaires and lack of clinical interviews or objective data to confirm subjective reports, should 

be considered when interpreting or generalizing the results. 

-While the study highlights the protective role of family support against negative psychological 

conditions, including insomnia and anxiety, it would be useful to investigate other sources of social 

support, such as colleagues or friends, in future studies. 
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-The study’s findings could be used to inform the development of support systems to manage 

anxiety and insomnia in nurses, particularly for female nurses, who seem to be more vulnerable than 

their male colleagues and constitute the majority of nursing staff. 

7. Conclusions 

In conclusion, two years after the onset of the pandemic crisis, nurses were found to show high 

levels of anxiety, worsening insomnia and a concomitant decrease in family support compared to the 

first year of the pandemic. Insomnia seems to be significantly dependent on state anxiety, with a 

significant indirect effect of trait anxiety, while family support seems to influence state anxiety. State 

anxiety, trait anxiety and insomnia seem to show high positive correlations with each other, while all 

three parameters showed high negative correlations with family support, highlighting its protective 

role. Because the COVID-19 pandemic is still ongoing, with unknown long-term psychological effects 

on nurses, programs should be developed and implemented to manage anxiety and insomnia in nurses.  

Particularly for female nurses, who seem to be more vulnerable than their male colleagues and 

who also constitute the majority of nursing staff, immediate support measures should be taken to 

protect their physical and mental health. 

The findings of our study can be used as reference data for the development of an effective support 

system to reduce stress and improve family support and sleep health of nurses. 

Acknowledgments 

We would like to thank all participants in our study.  

Conflicts of interest 

All authors declare no conflict of interest. 

References 

1. Yuan K, Zheng YB, Wang YJ, et al. (2022) A systematic review and meta-analysis on prevalence 

of and risk factors associated with depression, anxiety and insomnia in infectious diseases, 

including COVID-19: a call to action. Mol Psychiatry 27: 3214–3222. 

https://doi:10.1038/s41380-022-01638-z 

2. Tselebis A, Pachi A (2022) Primary Mental Health Care in a New Era. Healthcare 10: 2025. 

https://doi.org/10.3390/healthcare10102025 

3. Sikaras C, Ilias I, Tselebis A, et al. (2021) Nursing staff fatigue and burnout during the COVID-

19 pandemic in Greece. AIMS Public Health 9: 94–105. https://doi:10.3934/publichealth.2022008 

4. Schmuck J, Hiebel N, Rabe M, et al. (2021) Sense of coherence, social support and religiosity as 

resources for medical personnel during the COVID-19 pandemic: A web-based survey among 

4324 health care workers within the German Network University Medicine. PLoS One 16: 

e0255211. https://doi:10.1371/journal.pone.0255211 



263 

AIMS Public Health  Volume 10, Issue 2, 252–267. 

5. Dong ZQ, Ma J, Hao YN, et al. (2020) The social psychological impact of the COVID-19 

pandemic on medical staff in China: A cross-sectional study. Eur Psychiatry 63: e65. 

https://doi:10.1192/j.eurpsy.2020.59 

6. Marvaldi M, Mallet J, Dubertret C, et al. (2021) Anxiety, depression, trauma- related, and sleep 

disorders among healthcare workers during the COVID-19 pandemic: A systematic review and meta-

analysis. Neurosci Biobehav Rev 126: 252–264. https://doi.org/10.1016/j.neubiorev.2021.03.024 

7. Pappa S, Ntella V, Giannakas T, et al. (2020) Prevalence of depression, anxiety, and insomnia 

among healthcare workers during the COVID-19 pandemic: A systematic review and meta-

analysis. Brain Behav Immun 88: 901–907. https://doi.org/10.1016/j.bbi.2020.05.026 

8. Perego G, Cugnata F, Brombin C, et al. (2022) The “Healthcare Workers’ Wellbeing [Benessere 

Operatori]” Project: A Longitudinal Evaluation of Psychological Responses of Italian Healthcare 

Workers during the COVID-19 Pandemic. J Clin Med 11: 2317. https://doi: 10.3390/jcm11092317 

9. Varghese A, George G, Kondaguli SV, et al. (2021) Decline in the mental health of nurses across 

the globe during COVID-19: A systematic review and meta-analysis. J Glob Health 11: 05009. 

https://doi:10.7189/jogh.11.05009 

10. Sarafis P, Rousaki E, Tsounis A, et al. (2016) The impact of occupational stress on nurses’ caring 

behaviors and their health related quality of life. BMC Nurs 27: 

56.https://doi.org/10.1186/s12912-016-0178-y 

11. Sikaras C, Zyga S, Tsironi M, et al. (2023) The Mediating Role of Depression and of State Anxiety 

οn the Relationship between Trait Anxiety and Fatigue in Nurses during the Pandemic Crisis. 

Healthcare 11: 367. https://doi.org/10.3390/healthcare11030367 

12. Thorsteinsson EB, Brown RF, Owens MT (2019) Modeling the Effects of Stress, Anxiety, and 

Depression on Rumination, Sleep, and Fatigue in a Nonclinical Sample. J Nerv Ment Dis 207: 

355–359. https://doi:10.1097/NMD.0000000000000973 

13. Zhang C, Yang L, Liu S, et al. (2020) Survey of Insomnia and Related Social Psychological 

Factors Among Medical Staff Involved in the 2019 Novel Coronavirus Disease Outbreak. Front 

Psychiatry 11: 306. https://doi:10.3389/fpsyt.2020.00306 

14. Morin CM, Rodrigue S, Ivers H (2003) Role of stress, arousal, and coping skills in primary 

insomnia. Psychosom Med 65: 259–267. https://doi:10.1097/01.psy.0000030391.09558.a3 

15. Yazdi Z, Sadeghniiat-Haghighi K, Javadi AR, et al. (2014) Sleep quality and insomnia in nurses 

with different circadian chronotypes: morningness and eveningness orientation. Work 47: 561–

567. https://doi:10.3233/WOR-131664 

16. Knap M, Maciąg D, Trzeciak-Bereza E, et al. (2022) Sleep Disturbances and Health 

Consequences Induced by the Specificity of Nurses’ Work. Int J Environ Res Public Health 19: 

9802. https://doi:10.3390/ijerph19169802 

17. Jahrami H, BaHammam AS, Bragazzi NL, et al. (2021) Sleep problems during the COVID-19 

pandemic by population: a systematic review and meta-analysis. J Clin Sleep Med 17: 299–313. 

https://doi:10.5664/jcsm.8930 

18. Consensus Conference Panel, Watson NF, Badr MS, et al. (2015) Joint Consensus Statement of 

the American Academy of Sleep Medicine and Sleep Research Society on the Recommended 

Amount of Sleep for a Healthy Adult: Methodology and Discussion. Sleep 38: 1161–1183. 

https://doi.org/10.5665/sleep.4886 

https://doi.org/10.1016/j.neubiorev.2021.03.024


264 

AIMS Public Health  Volume 10, Issue 2, 252–267. 

19. Hu J, Huang Y, Liu J, et al. (2022) COVID-19 Related Stress and Mental Health Outcomes 1 Year 

After the Peak of the Pandemic Outbreak in China: the Mediating Effect of Resilience and Social 

Support. Front Psychiatry 13: 828379. https://doi:10.3389/fpsyt.2022.828379 

20. Zeng W, Fang Q, Wang C, et al. (2022) Perceived Family Function and Associated Predictors in 

Nurses: A Cross-Sectional Study. Front Psychiatry 13: 904581. 

https://doi:10.3389/fpsyt.2022.904581 

21. Tselebis A, Lekka D, Sikaras C, et al. (2020) Insomnia, Perceived Stress, and Family Support 

among Nursing Staff during the Pandemic Crisis. Healthcare 8: 434. https://doi: 

10.3390/healthcare8040434  

22. Ilias I, Hatzimichelakis E, Souvatzoglou A, et al. (2001) Perception of family support is correlated 

with glycemic control in Greeks with diabetes mellitus. Psychol Rep 88: 929–930. 

https://doi:10.2466/pr0.2001.88.3.929 

23. Sample size calculator & complete guide, 2020. Available from: 

https://www.qualtrics.com/blog/calculating-sample-size/. 

24. Spielberger CD, Gorsuch RL, Lushene PR, et al. (1983) Manual for the State–Trait Spielberger 

Anxiety Inventory (Form Y). Consulting Psychologists Press.  

25. Fountoulakis KN, Papadopoulou M, Kleanthous S, et al. (2006) Reliability and psychometric 

properties of the Greek translation of the State-Trait Anxiety Inventory form Y: preliminary data. 

Ann Gen Psychiatry 5: 2. https://doi.org/10.1186/1744-859X-5-2 

26. Soldatos CR, Dikeos DG, Paparrigopoulos TJ (2003) The diagnostic validity of the Athens 

Insomnia Scale. J Psychosom Res 55: 263–267. https://doi.org/10.1016/s0022-3999(02)00604-9 

27. Soldatos CR, Dikeos DG, Paparrigopoulos TJ (2000) Athens Insomnia Scale: Validation of an 

instrument based on ICD-10 criteria. J Psychosom Res 48: 555–560. 

https://doi.org/10.1016/s0022-3999(00)00095-7  

28. Tselebis A, Anagnostopoulou T, Bratis D, et al. (2011) The 13 item Family Support Scale: 

Reliability and validity of the Greek translation in a sample of Greek health care professionals. 

Asia Pac Fam Med 10: 3. https://doi:10.1186/1447-056X-10-3 

29. Tselebis A, Bratis D, Pachi A et al. (2013) Chronic obstructive pulmonary disease: sense of 

coherence and family support versus anxiety and depression. Psychiatriki 24: 109–116.  

30. Chang EC, Chang OD, Martos T, et al. (2017) Family Support as a Moderator of the Relationship 

Between Loneliness and Suicide Risk in College Students: Having a Supportive Family Matters! 

Family J 25: 257–263. https://doi.org/10.1177/1066480717711102 

31. Qi T, Hu T, Ge QQ, et al. (2021) COVID-19 pandemic related long-term chronic stress on the 

prevalence of depression and anxiety in the general population. BMC Psychiatry 21: 380. 

https://doi:10.1186/s12888-021-03385-x 

32. Cyr S, Marcil MJ, Houchi C, et al. (2022) Evolution of burnout and psychological distress in 

healthcare workers during the COVID-19 pandemic: a 1-year observational study. BMC 

Psychiatry 22: 809. https://doi:10.1186/s12888-022-04457-2 

33. Preti E, Di Mattei V, Perego G, et al. (2020) The Psychological Impact of Epidemic and Pandemic 

Outbreaks on Healthcare Workers: Rapid Review of the Evidence. Curr Psychiatry Rep 22: 43. 

https://doi:10.1007/s11920-020-01166-z 

34. Dragioti E, Tsartsalis D, Mentis M, et al. (2022) Impact of the COVID-19 pandemic on the mental 

health of hospital staff: An umbrella review of 44 meta-analyses. Int J Nurs Stud 131: 104272. 

https://doi:10.1016/j.ijnurstu.2022.104272 

https://doi.org/10.1186/1744-859X-5-2


265 

AIMS Public Health  Volume 10, Issue 2, 252–267. 

35. Lai J, Ma S, Wang Y, et al. (2020) Factors Associated With Mental Health Outcomes Among 

Health Care Workers Exposed to Coronavirus Disease 2019. JAMA Netw Open 3: e203976. 

https://doi.org/10.1001/jamanetworkopen.2020.3976 

36. Morgan R, Tan HL, Oveisi N, et al. (2022) Women healthcare workers’ experiences during 

COVID-19 and other crises: A scoping review. Int J Nurs Stud Adv 4: 100066. 

https://doi:10.1016/j.ijnsa.2022.100066 

37. Li SH, Graham BM (2017) Why are women so vulnerable to anxiety, trauma-related and stress-

related disorders? The potential role of sex hormones. Lancet Psychiatry 4: 73–82. 

https://doi:10.1016/S2215-0366(16)30358-3 

38. Morin CM, Jarrin DC (2022) Epidemiology of Insomnia: Prevalence, Course, Risk Factors, and 

Public Health Burden. Sleep Med Clin 17: 173–191. https://doi:10.1016/j.jsmc.2022.03.003 

39. Morin CM, Bjorvatn B, Chung F, et al. (2021) Insomnia, anxiety, and depression during the 

COVID-19 pandemic: an international collaborative study. Sleep Med 87: 38–45. 

https://doi:10.1016/j.sleep.2021.07.035 

40. Alimoradi Z, Gozal D, Tsang HWH, et al. (2022) Gender-specific estimates of sleep problems 

during the COVID-19 pandemic: Systematic review and meta-analysis. J Sleep Res 31: e13432. 

https://doi:10.1111/jsr.13432 

41. López-Soto PJ, Fabbian F, Cappadona R, et al. (2019) Chronotype, nursing activity, and gender: 

A systematic review. J Adv Nurs 75: 734–748. https://doi:10.1111/jan.13876 

42. Xin J, Zhang Y, Tang Y, et al. (2019) Brain Differences Between Men and Women: Evidence From 

Deep Learning. Front Neurosci 13: 185. https://doi: 10.3389/fnins.2019.00185 

43. AlRasheed MM, Fekih-Romdhane F, Jahrami H, et al. (2022) The prevalence and severity of 

insomnia symptoms during COVID-19: A global systematic review and individual participant data 

meta-analysis. Sleep Med 100: 7–23. https://doi:10.1016/j.sleep.2022.06.020 

44. Carmel S, Anson O, Levenson A, et al. (1991). Life events, sense of coherence and health: gender 

differences on the kibbutz. Soc Sci Med 32: 1089–1096. https://doi.org/10.1016/0277-

9536(91)90084-p 

45. Sriharan A, West KJ, Almost J, et al. (2021) COVID-19-related occupational burnout and moral 

distress among nurses: a rapid scoping review. Nurs Leadersh 34: 7–19. 

https://doi:10.12927/cjnl.2021.26459 

46. Galanis P, Vraka I, Fragkou D, et al. (2021) Nurses’ burnout and associated risk factors during the 

COVID-19 pandemic: a systematic review and meta-analysis. J Adv Nurs 77: 3286–3302. 

https://doi: 10.1111/jan.14839 

47. Italia S, Costa C, Briguglio G, et al. (2021) Quality of Life, Insomnia and Coping Strategies during 

COVID-19 Pandemic in Hospital Workers. A Cross-Sectional Study. Int J Environ Res Public 

Health 18: 12466. https://doi:10.3390/ijerph182312466 

48. Sahebi A, Abdi K, Moayedi S, et al. (2021) The prevalence of insomnia among health care workers 

amid the COVID-19 pandemic: An umbrella review of meta-analyses. J Psychosom Res 149: 

110597. https://doi:10.1016/j.jpsychores.2021.110597 

49. Jahrami H, Haji EA, Saif ZQ, et al. (2022) Sleep Quality Worsens While Perceived Stress 

Improves in Healthcare Workers over Two Years during the COVID-19 Pandemic: Results of a 

Longitudinal Study. Healthcare 10: 1588. https://doi:10.3390/healthcare10081588 

https://doi.org/10.1016/0277-9536(91)90084-p
https://doi.org/10.1016/0277-9536(91)90084-p
https://doi.org/10.12927/cjnl.2021.26459
https://doi/
https://doi.org/10.1111/jan.14839


266 

AIMS Public Health  Volume 10, Issue 2, 252–267. 

50. Trakada A, Nikolaidis PT, Economou NT, et al. (2022) Comparison of sleep characteristics during 

the first and second period of restrictive measures due to COVID-19 pandemic in Greece. Eur 

Rev Med Pharmacol Sci 26: 1382–1387. https://doi:10.26355/eurrev_202202_28131 

51. COVID-19 CORONAVIRUS PANDEMIC, 2023. Available from: 

https://www.worldometers.info/coronavirus/country/greece/.  

52. Health at a Glance: Europe 2020 STATE OF HEALTH IN THE EU CYCLE, 2020. Available from: 

https://ec.europa.eu/health/system/files/2020-12/2020_healthatglance_rep_en_0.pdf. 

53. Zhao Y, Hu B, Liu Q, et al. (2022) Social support and sleep quality in patients with stroke: The 

mediating roles of depression and anxiety symptoms. Int J Nurs Pract 28: e12939. 

https://doi:10.1111/ijn.12939 

54. Ye B, Hu J, Im H, et al. (2022) Family Cohesion and Sleep Disturbances During COVID-19: the 

Mediating Roles of Security and Stress. Int J Ment Health Addict, 1–14. 

https://doi:10.1007/s11469-022-00753-w 

55. Xiao H, Zhang Y, Kong D, et al. (2020) The effects of social support on sleep quality of medical 

staff treating patients with Coronavirus Disease 2019 (COVID-19) in January and February 2020 

in China. Med Sci Monit 26: e923549. https://doi.org/10.12659/MSM.923549 

56. Bilgiç Ş, Çelikkalp Ü, Mısırlı C (2021) Stress level and sleep quality of nurses during the COVID-

19 pandemic. Work 70: 1021–1029. https://doi:10.3233/WOR-210538 

57. Bruce HA, Kochunov P, Kvarta MD, et al. (2023) Frontal white matter association with sleep 

quality and the role of stress. J Sleep Res 32: e13669. https://doi:10.1111/jsr.13669 

58. Chan NY, Chan JWY, Li SX, et al. (2021) Non-pharmacological Approaches for Management of 

Insomnia. Neurotherapeutics 18: 32–43. https://doi:10.1007/s13311-021-01029-2 

59. Hertenstein E, Feige B, Gmeiner T, et al. (2019) Insomnia as a predictor of mental disorders: A 

systematic review and meta-analysis. Sleep Med Rev 43: 96–105. 

https://doi:10.1016/j.smrv.2018.10.006 

60. Meaklim H, Saunders WJ, Byrne ML, et al. (2023) Insomnia is a key risk factor for persistent 

anxiety and depressive symptoms: A 12-month longitudinal cohort study during the COVID-19 

pandemic. J Affect Disord 322: 52–62. https://doi:10.1016/j.jad.2022.11.021 

61. Acar Sevinc S, Metin S, Balta Basi N, et al. (2022) Anxiety and burnout in anesthetists and 

intensive care unit nurses during the COVID-19 pandemic: a cross-sectional study. Braz J 

Anesthesiol 72: 169–175. https://doi:10.1016/j.bjane.2021.07.011 

62. Roberts NJ, McAloney-Kocaman K, Lippiett K, et al. (2021) Levels of resilience, anxiety and 

depression in nurses working in respiratory clinical areas during the COVID pandemic. Respir 

Med 176: 106219. https://doi:10.1016/j.rmed.2020.106219 

63. Varma P, Junge M, Meaklim H, et al. (2021) Younger people are more vulnerable to stress, anxiety 

and depression during COVID-19 pandemic: A global cross-sectional survey. Prog 

Neuropsychopharmacol Biol Psychiatry 109: 110236. https://doi:10.1016/j.pnpbp.2020.110236 

64. Pachi A, Sikaras C, Ilias I, et al. (2022) Burnout, Depression and Sense of Coherence in Nurses 

during the Pandemic Crisis. Healthcare 10: 134. https://doi:10.3390/healthcare10010134 

65. Bratis D, Tselebis A, Sikaras C, et al. (2009) Alexithymia and its association with burnout, 

depression and family support among Greek nursing staff. Hum Resour Health 7: 72. 

https://doi:10.1186/1478-4491-7-72 

66. Tselebis A, Bratis D, Karkanias A, et al. (2008) Associations on dimensions of burnout and family 

support for a sample of Greek nurses. Psychol Rep 103: 63–66. https://doi:10.2466/pr0.103.1.63-66 

https://doi.org/10.12659/MSM.923549


267 

AIMS Public Health  Volume 10, Issue 2, 252–267. 

67. Lekka D, Pachi A, Tselebis A, et al. (2014) Pain and Anxiety versus Sense of Family Support in 

Lung Cancer Patients. Pain Res Treat 2014: 312941. https://doi:10.1155/2014/312941 

68. Noh D, Park S (2022) Mediating Effects of Social Support and Resilience on the Association 

between COVID-19-Related Stress and Mental Health in Korean Young Adults. Int J Environ Res 

Public Health 19: 6935. https://doi:10.3390/ijerph19116935 

69. Shi LS, Xu RH, Xia Y, et al. (2022) The Impact of COVID-19-Related Work Stress on the Mental 

Health of Primary Healthcare Workers: The Mediating Effects of Social Support and Resilience. 

Front Psychol 12: 800183. https://doi:10.3389/fpsyg.2021.800183 

70. Mohammed S, Peter E, Killackey T, et al. (2021) The “nurse as hero” discourse in the COVID-19 

pandemic: A poststructural discourse analysis. Int J Nurs Stud 117: 103887. https://doi: 

10.1016/j.ijnurstu.2021.103887 

71. Boulton M, Garnett A, Webster F (2022) A Foucauldian discourse analysis of media reporting on 

the nurse-as-hero during COVID-19. Nurs Inq 29: e12471. https://doi.org/10.1111/nin.12471  

72. Elsayed MEG, El-Abasiri RA, Marzo RR, et al. (2023) Mental health, risk perception, and coping 

strategies among healthcare workers in Egypt during the COVID-19 pandemic. PLoS One 18: 

e0282264. https://doi:10.1371/journal.pone.0282264 

73. Htay MNN, Marzo RR, Bahari R, et al. (2021) How healthcare workers are coping with mental 

health challenges during COVID-19 pandemic? - A cross-sectional multi-countries study. Clin 

Epidemiol Glob Health 11: 100759. https://doi:10.1016/j.cegh.2021.100759 

74. Htay MNN, Marzo RR, AlRifai A, et al. (2020) Immediate impact of COVID-19 on mental health 

and its associated factors among healthcare workers: A global perspective across 31 countries.  J 

Glob Health 10: 020381. https://doi:10.7189/jogh.10.020381 

75. Marzo RR, ElSherif M, Abdullah MSAMB, et al. (2022) Demographic and work-related factors 

associated with burnout, resilience, and quality of life among healthcare workers during the 

COVID-19 pandemic: A cross sectional study from Malaysia. Front Public Health 10: 1021495. 

https://doi:10.3389/fpubh.2022.1021495 

76. Kamberi F, Sinaj E, Jaho J, et al. (2021) Impact of COVID-19 pandemic on mental health, risk 

perception and coping strategies among health care workers in Albania - evidence that needs 

attention. Clin Epidemiol Glob Health 12: 100824. https://doi:10.1016/j.cegh.2021.100824 

© 2023 the Author(s), licensee AIMS Press. This is an open access 

article distributed under the terms of the Creative Commons 

Attribution License (http://creativecommons.org/licenses/by/4.0). 

https://doi.org/10.1111/nin.12471
https://doi:10.1371/journal.pone.0282264
https://doi:10.1016/j.cegh.2021.100759
https://doi:10.7189/jogh.10.020381
https://doi:10.3389/fpubh.2022.1021495
https://doi:10.1016/j.cegh.2021.100824

