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Abstract

:

The COVID-19 pandemic undoubtedly burdened families, perhaps even more for parents of children with neurodevelopmental disabilities. This research aims to determine the anxiety levels in mothers of children with neurodevelopmental disorders (autism spectrum disorder and specific language impairment) and mothers of typically developed children. The cross-sectional study comprised 280 mothers from the period of the COVID-19 pandemic in Serbia. A confidential survey included main demographic data and the State-Trait Anxiety Inventory (STAI). Results revealed that the mean levels of STAI-S and STAI-T are elevated in the observed sample of mothers in the first pandemic wave; the STAI-S level is in the high category (STAI-S mean = 46.69), while STAI-T is in the intermediate category near the cut-off value for the high level (STAI-T mean = 43.04). A statistically significant strong positive correlation between STAI-S and STAI-T is seen (r = 0.802, p = 0.001). GLMM analysis revealed that interactions, rather than independent variables, significantly impact anxiety, implying a complex relationship between the observed variables and STAI. Compared with the results from the pre-pandemic study, our findings reveal that COVID-19 affects mothers of children with and without neurodevelopmental disorders in a complex manner, imposing a need for psychological support, which may positively affect mothers’ mental health and the development of their offspring.






Keywords:


neurodevelopmental disorders; autism spectrum disorder; specific language impairment; anxiety; parents; children; COVID-19












1. Introduction


The World Health Organization (WHO) announced a worldwide epidemic for respiratory disease caused by the SARS-CoV-2 coronavirus in March 2020 [1]. Due to extreme virulence, governments worldwide have implemented different prevention measures to stop the spread of the virus. Such measures included mandatory gloves, protective masks and eyewear, maintaining social distance, canceling social events, travel restrictions, and lockdowns with strict isolation measures. After China and Italy, at the beginning of March, other governments introduced lockdowns as a measure: schools, universities, the majority of workplaces (except healthcare, press, and suppliers of primary assets and food) were closed, and people stayed in their homes. All supportive educational, sports or entertainment services directed at children were closed. In Serbia, a state of crisis throughout the country was declared on 15 March 2020 [2]. Domestic lockdown and social isolation were very effective in terms of protecting physical health and preventing the further spread of the virus. However, these strict, necessary measures could have adverse consequences for the mental and physical well-being of individuals, especially children [3] and their parents [3,4]. This was a period of uncertainty with no optimism that it would end soon. Parents and their children had to adjust to these new and complex living, working, and learning conditions. Imposed isolation can cause psychological problems such as anxiety, depression, insomnia, or stress symptoms [5]. This was a period of the undermining of mental health, with the restricted activity of mental institutions and with worsening symptoms in pre-existing patients and emerging symptoms in individuals without a positive history of mental problems [6]. Some studies have reported psychological problems and increased stress among parents and caregivers during the COVID-19 pandemic [7,8,9,10,11], while others have focused on vulnerable groups of parents with developmentally disabled children [12,13,14,15].



The term neurodevelopmental includes a very broad group of mental disorders [16] characterized by developmental deficits in neurological and psychiatric functioning, which can be lifelong conditions. In this paper, we will only discuss the aspects of autism spectrum disorder (ASD) and speech and language impairment (SLI) as a part of this complex group of conditions. ASD represents a spectrum of different manifestations that include a lack of social interaction, language impairment, and behavioral disorders (restricted and repetitive interests), as well as a decreased or increased sensory sensitivity, problems with attention, hyperactivity, minor or major disturbances in sleep, and emotional and/or mood regulation [17,18,19]. SLI refers to difficulties in acquiring and the use of language (spoken, written, or other) as a consequence of comprehension or production difficulties [20] in children with an absence of other developmental delays [21]. As mentioned above, SLI symptoms persist in children with ASD and are an example of comorbid disorders, which can share the symptomatology and possible outcomes [18,20]. Both conditions require early identification and intervention [22,23]. The treatment dynamic is individualized according to every child’s needs and recommendations. Every child has their own dynamic in developing new functions and implementing them in everyday functioning, and speech and language therapists adjust their plans and programs accordingly on a daily basis. The focus and aim of therapy is to develop better auditory perception, enrich passive and active vocabulary, encourage proper emotional response and reaction, and raise motivation for interaction and spontaneous communication. The integration of parents and their active role is essential in the therapy process [24,25]. A treatment with an effective structure, which is frequent and long-term, is the most effective at decreasing symptomatology and levels of disability [26,27]. The limitation and restriction of treatments are expected to result in elevated levels of stress after observing the benefits that children gain from treatment and facilitation in everyday life for the whole family.



As mentioned, the pandemic-imposed quarantine restricted all social contact and interaction, and consequently, significant methods of stress relief became unavailable. Studies of previous infection outbreaks have shown significant psychological distress [28,29,30,31]. The evidence for COVID-19 has shown similar trajectories [32,33,34], especially in the parents’ group [11,35,36]. Social support impacts stressful life periods, serving as a buffer and providing emotional, logistical, and practical physical support by family members, neighbors, colleagues, and friends [37]. During the COVID-19 pandemic in Serbia, the lack of social support and the sense of helplessness among the parents of children with autism spectrum disorder resulted in higher stress levels [38].



Stress significantly increases among parents of children with neurodevelopmental disorders and adversely affects parental behavior, their relationship with the child, and the parents’ general health [39]. The parenting stress level throughout the COVID-19 pandemic was higher compared to the period before COVID-19 in both parents with and without children with developmental disorders. However, the overall stress was significantly higher in parents of children with developmental disabilities [40]. However, parents of children with neurodevelopmental disorders faced more adversities and placed more effort into caring for children’s everyday activities, such as learning, individualized treatment, or training, than parents of typically developing children [4]. All of this can cause subjective feelings such as stress, tension, worry, and nervousness, increasing the already generalized tendency of parents toward anxiety.



Parent anxiety is usually related to parenting stress [41]. Past studies have reported that mothers of children with developmental disabilities had higher anxiety and stress levels than fathers [42,43] and pointed to a positive link with maternal anxiety [44]. One more interpretation is that the mother is the one who is more involved in the children’s daily routine, which may influence their anxiety levels [45]. Studies of anxiety include state and trait anxiety as complementary concepts. State anxiety represents physiological and psychological manifestations directly connected to specific circumstances. Trait anxiety represents a personality trait, a person’s ability to present state anxiety, and therefore is stable over time [46]. During the COVID-19 pandemic, increased anxiety could have resulted from the fact that restrictions in the form of lockdown, as well as online education, placed more burden on children with disabilities and, consequently, on their parents or caregivers [47,48].



To our knowledge, no research has investigated the impact of COVID-19 on the psychological aspects, particularly anxiety levels, of mothers of children with and without neurodevelopmental disorders throughout the COVID-19 pandemic in Serbia. Bearing on the fact that parents are a sensitive population, especially the parents of children with developmental disabilities, this study aimed to compare self-reported anxiety levels among mothers of children with neurodevelopmental disorders (autism spectrum disorder (ASD) and specific language impairment (SLI)) and mothers of typically developed children, in the context of the COVID-19 pandemic in Serbia. Mothers’ demographic characteristics were controlled in the study. We also aimed to identify how the number of children in a family is associated with anxiety levels.




2. Materials and Methods


2.1. Study Design and Participants


A cross-sectional investigation of anxiety levels throughout the COVID-19 pandemic among mothers of children with and without developmental disabilities was conducted to determine if and to what extent the pandemic impacts maternal anxiety. The study sample initially included parents in Serbia, recruited online via social media. All parents were invited to complete a confidential online survey. They were briefed on the study’s purpose: to compare anxiety levels in parents of children with and without neurodevelopmental disabilities during the pandemic. Participants did not receive monetary compensation for participating in the survey; it was voluntary. The initial part of the survey addressed demographic data like gender, age, region, educational background, marital status, number of children in the family, and general information regarding parents with children with developmental disorders. All the data were collected throughout the first wave of the COVID-19 pandemic, characterized by the most extreme lockdown (from April to June 2020) in Serbia. After distributing the survey via social networks, 327 responses were received, with valid information on all variables in 319 participants, which is a 97.55% valid rate. The majority of participants who completed the survey were mothers, 305 (Mage = 38.72, SD = 5.85, range = 23–54), accounting for 95.6%, and only 14 fathers (Fage = 41.17, SD = 5.79, range = 36–57), accounting for 4.39%. Considering the minimal number of fathers, the excluded criteria were used, and the final sample included only mothers.



Regarding sociodemographic variables, it is critical to highlight a significant disproportion between respondents with average, low, and high household incomes in comparison to the small number of respondents with low or high incomes. As a result, average household income became one of the inclusion criteria. Also, a significant disproportion was noticed concerning marital status; an extensive number of participants were co-habiting/married, and a small number of participants were single or divorced. Accordingly, it resulted in co-habiting/marriage being an inclusion criterion. Finally, most children with neurodevelopmental disorders had no interruption in the rehabilitation process, and only a small number did, which is why the inclusion criterion was imposed for including within the study only those children who had been receiving treatment. The final sample comprised 280 mothers of children with and without neurodevelopmental disabilities who were assessed for anxiety throughout the COVID-19 pandemic in Serbia. The survey contained a confidential statement indicating anonymity, data processing, and results dissemination. Respondents were given detailed information about the research. They provided written consent once they accepted to participate in the study.




2.2. Measures


The parent’s anxiety levels were assessed via the State-Trait Anxiety Inventory (STAI) [49] as the most commonly used self-report [50]. STAI was used for two segments. First, the state anxiety scale (STAI-S) measures transient anxiety states under pandemic conditions through questions that include subjective feelings of tension, worry, nervousness, and trepidation at the exact moment (state anxiety). In that way, it can be concluded that the actual intensity of anxiety is a consequence of stressful procedures or situations [51]. Second, the trait anxiety scale (STAI-T) measures relatively stable segments of anxiety tendency and general conditions of tranquility, faith, and security [52]. Both scales have 20 questions each, and every question was answered on a 4-point Likert scale (“almost never”, “sometimes”, “often”, and “almost always” for the trait anxiety, and from “not at all”, “somewhat”, “moderately so”, and “very much so” for the state anxiety). The overall result moves from 20 to 80 for each scale, and a higher result points to higher levels of anxiety. The scores are classified into three major groups: scores from 20 to 30 points are of the “no or low anxiety” group, scores from 31 to 44 points are of the “moderate anxiety” group, and scores from 45 to 80 points are of the “high anxiety” group. In this study, we used the same classification for the reasons described in the literature [53,54].




2.3. Statistical Analysis


The Statistical Package for the Social Sciences version 22.0 was used for statistical data analysis. First, descriptive analysis was carried out to determine the central tendencies and distributions of the variables. In order to establish if there is a difference between variables of interest, one-way ANOVA was used. We first checked the equality of error variances using Levene’s test, and to determine if equality was not violated in a post hoc analysis, the Bonferroni test for multiple comparisons was used. Otherwise, we used the Games–Howell test for multiple comparisons.



A generalized linear mixed model (GLMM) was used to test the dependences of STAI-S and STAI-T on the mother’s education level, presence/absence of disabilities, the number of children in the family as main effects, and the mother’s age as a covariate. Interactions between main effects were included in the model. Model options were: probability function normal; link function identity; number of iterations = 400; 95% confidence level; degrees of freedom varied across tests (Satterthwaite approximation); and tests of fixed effects and coefficients—using robust estimation to handle violations of model assumptions (robust covariance).



Before analysis, new variables for STAI-S level and STAI-T level were defined. For both, the main variables were divided into three groups with rage limits: if STAI-S/STAI-T was ≤30, the level was low; if STAI-S/STAI-T was between 31 and 44, the level was intermediate; and if values were ≥45, the level was high.





3. Results


3.1. Sample Characteristics


The study’s sample included 280 participants with a mean age of 38.35 (SD = 5.52). The mother’s age, education level, number of children in the family, presence/absence of disorders, types of neurodevelopmental disorders, and anxiety levels for both STAI scales are shown in Table 1.



Table 2 displays descriptive statistics on anxiety levels. Participants’ anxiety levels ranged from low to high on the STAI-S or STAI-T scales. The mean value for STAI-S and STAI-T of the total sample showed a high level and an intermediate close to the cut-off point for high level (46.69 and 43.04 respectively, the cut-off point is 45).




3.2. Correlation of Maternal Age, STAI-S, STAI-T


A correlation analysis between maternal age, STAI-S, and STAI-T was conducted for all the four groups related to mothers’ education level from the whole sample. Before correlation analysis, we checked for a statistically significant age difference between those four groups. One-way ANOVA determined no statistically significant age difference (F(3.276) = 1.589, p = 0.192). Correlation analysis between variables showed a strong [55] positive statistically significant correlation between STAI-S and STAI-T (Table 3). We found a weak positive statistically significant correlation between mothers’ ages and STAI-S and STAI-T only in mothers with an education level of 14 to 16 years.




3.3. GLMM Analysis


GLMM model for STAI-S revealed that the mothers’ age, the two-way interaction term mothers’ education level * presence/absence of disorders, and the three-way interaction term mothers’ education level * number of children in the family * presence/absence of disorders have a statistically significant impact on the model (Table 4).



The GLMM-estimated STAI-S means of the three-way interaction term mothers’ education levels * number of children * presence/absence of disorders are presented in Figure 1.



The GLMM model with the same variables and parameters was applied to the STAI-T. According to the model, the two-way interaction mothers’ education level * presence/absence of disorders, number of children in the family * presence/absence of disorders and the three-way interaction mothers’ education level * number of children in the family * presence/absence of disorders have a statistically significant impact (Table 5).



None of the observed independent variables had a statistically significant influence on the models for STAI-S and STAI-T as the main effect. However, statistically significant influences occurred through mutual two- and three-way interactions. In both models, there is a three-way interaction term, mothers’ education level * number of children in the family * presence/absence of disorders, which, with statistical significance, influences the prediction of STAI.



Figure 2 shows the nonlinear interactions among three observed factors.



Because the interaction term mothers’ education level * number of children in the family × presence/absence of disorders has 16 subgroups, we analyzed separate groups based on mothers’ education level. A new grouping variable was composed for the interaction term presence/absence of disorders * number of children (Table 6) in order to determine if there is a statistically significant difference between the subgroups in each education group.



For the new grouping variable, one-way ANOVA was conducted. The assumption of the equality of variances was checked using Levene’s test of equality of error variances (Table A1).



Results for the one-way ANOVA test are given in Table A2.



If a statistically significant difference exists, a post hoc test is conducted, and the results of the subgroups’ comparison are presented in Table A3.



One-way ANOVA showed a statistically significant difference between some subgroups within different mother groups based on education level. In the groups of mothers whose education level was up to 12 years and from 12 to 14 years, the post hoc test revealed a statistically significant difference between subgroups only for the STAI-T. In the group of mothers whose education level was from 14 to 16 years, the post hoc test revealed a statistically significant difference between subgroups for the STAI-S and the STAI-T. In the group of mothers whose education level was 12 years, there was a statistically significant difference in STAI-T between mothers of one child without a disorder, mothers of one child with a disorder, and mothers of two or more children without a disorder. Mothers of one child without a disorder had higher levels of STAI-T. In the same educational group, mothers with two or more children whereby one child had a disorder have a higher statistically significant STAI-T than mothers of one child with a disorder and mothers of two or more children without a disorder. In the group of mothers whose education level was between 12 and 14 years, there was a statistically significant difference in STAI-T between mothers of one child without a disorder and mothers of one child with a disorder, and mothers of two or more children having a child with a disorder. Mothers of one child without a disorder have higher levels of STAI-T. In the group of mothers whose education level was between 14 and 16 years, there was a statistically significant difference in STAI-T and STAI-S between the subgroups of mothers. In both cases, mothers of one child with a disorder have higher statistically significant STAI-S and STAI-T than mothers of one child without a disorder and mothers with two or more children without a disorder. Figure 3 presented STAI-S and STAI-T mean values for different education level groups. A statistically significant difference between subgroups of grouping variable based on the interaction term number of children in the family * presence/absence of disorders was found.





4. Discussion


The adverse effects of the SARS-CoV-2 coronavirus have been analyzed in many studies in the past three years, considering humans’ physical and mental health. Different studies investigated the influence of the virus on different populations from various points of view: physiological, psychological, social, and economic [56,57,58,59]. A sensitive population, the population of parents, has been the focus of different researchers [35,60,61], and some have focused on the most sensitive group of parents and children with developmental disabilities [62,63,64,65,66,67]. Only one study in Serbia has investigated the challenges of raising ASD children throughout the COVID-19 pandemic [38]. Our study is the first known study in Serbia to evaluate the impact of COVID-19 on psychological aspects and anxiety levels, particularly of the mothers of children with and without neurodevelopmental disorders.



The present cross-sectional study compared self-reported anxiety levels in mothers of children with and without neurodevelopmental disorders during the most extreme COVID-19 lockdown in Serbia. We focused on mothers due to the significantly small number of fathers participating in our study (4.39%). Our aim was also supported by the indication from the literature that mothers more often take care of children [68,69,70] and that mothers in Serbia are more stay-at-home parents [38].



The main findings of our study were: the mean levels of STAI-S and STAI-T are elevated in the observed sample in the first pandemic wave; STAI-S level is in the high category, while STAI-T is in the intermediate category near the cut-off value for a high level; a statistically significant strong positive correlation between STAI-S and STAI-T is obtained; and GLMM analysis revealed that interactions rather than independent variables have a significant impact on anxiety. It implies a complex relationship between observed variables and STAI.



4.1. Anxiety Levels throughout the COVID-19 Pandemic among Mothers of Children with and without Neurodevelopmental Disorders


The study revealed a small number of mothers with low levels of anxiety identified using STAI-S and STAI-T throughout the COVID-19 pandemic in Serbia. The mean value of STAI-S for the whole sample is in the high category (46.69), and it is higher than the mean value of STAI-T (43.04), which is in the intermediate category, very close to the cut-off point for the high category. STAI-S and STAI-T revealed high anxiety levels in 60.4% and 38.6% of mothers, respectively. Several recent studies have found an increase in anxiety symptoms in parents and caregivers throughout the COVID-19 pandemic, consistent with our findings [9,11,12,13,14,15,35]. This trend is also observed in children with developmental disabilities [63,65,71]. The increased anxiety levels throughout the COVID-19 pandemic were also reported in the general population [72], as well as the trend of higher anxiety levels at the beginning of the pandemic [73,74]. It is important to emphasize that psychological distress data may be particular to one country due to various lockdown measures implemented during the pandemic [75]. Responders from Serbia have shown a higher resilience to COVID-19 in the general population than responders from Italy, Lebanon, and Portugal, presumably due to previous sociocultural experiences [76]. On the other hand, our findings on anxiety levels in the mothers of children with and without neurodevelopmental disorders throughout the COVID-19 pandemic in Serbia are consistent with the research mentioned above, indicating higher anxiety levels throughout the COVID-19 pandemic [63,65,71].



Considering findings about parental stress and anxiety before the COVID-19 pandemic, researchers mainly focused on the parents of ASD children. They noted that they experienced more parenting stress [77,78,79,80] and excessive anxiety [81,82] than parents of typically developing children [79] or parents of children with other developmental disabilities [83,84]. The elevated parental stress and anxiety levels may be explained by the child’s inappropriate and unpredictable behaviors, the severity of symptoms, the child’s emotional problems, the feeling of a lack of support by their environment, and financial worries secondary to the need to spend for treatment intervention and education [80,84]. Based on such findings before the COVID-19 pandemic, the phenomenon of an increase in anxiety symptoms in the parents and caregivers of children with neurodevelopmental disorders during the COVID-19 pandemic was to be expected [63,65,71]. In that sense, recent research throughout the COVID-19 pandemic is consistent with our study findings, which pointed to the elevated levels of anxiety symptoms as well as parenting stress, and depressive symptoms among the parents of children with various developmental disorders such as language and speech disorders, learning disabilities, attention-deficit/hyperactivity disorder, and ASD during the pandemic [13].




4.2. Correlation between Maternal Age, STAI-S, and STAI-T


A correlation analysis between maternal age, STAI-S, and STAI-T showed a strong positive statistically significant correlation for STAI-S and STAI-T. This applies to the entire sample and groups of mothers with different levels of education. No correlation was found for maternal age and STAI-S, as well as for maternal age and STAI-T when the whole sample was observed. A weak correlation was found for maternal age and STAI-S, as well as for maternal age and STAI-T in the group of mothers whose education level was from 14 to 16 years. The literature data from the population reveals ambiguous results about the correlation between STAI-S and STAI-T; and age, STAI-S, and STAI-T. The findings cover a wide range from no correlation to a strong correlation in both directions, positive or negative [85,86,87,88,89,90]. Such a wide dispersion between the obtained results can be related to various experimental conditions, including different anxiety traits, sociodemographic factors, sociocultural aspects, or situations related to health policy [91]. Our and other research results indicate that it is difficult to make conclusions about the correlation even if we want to generalize from population subgroups’ results or drive conclusions from the general population to a specific subgroup of interest.



In addition, the high statistically significant correlation between STAI-T and STAI-S could be interpreted as a result that supports the theoretical assumption that anxiety is a unidimensional construct [46]. However, such a conclusion should be approached with caution. Namely, considering an incremental and not a cumulative model of the influence of risk factors on anxiety [92], the influence and contribution of different risk factors to the level of anxiety can be different. Considering the impact of the COVID-19 pandemic on the population’s mental health, the dominant risk factor affecting anxiety can be assumed. Under that assumption, the obtained result could not be interpreted as supporting the theoretical position of unidimensionality because it is predominantly associated with one specific threatening factor and one threatening situation. The generalization of other threatening situations can be misleading.




4.3. GLMM Analysis


It can be noticed that the influence of individual independent factors of interaction terms on STAI-S and STAI-T is different. It can be seen that the pattern of interaction is different in all four mothers’ education level groups. For the STAI-S, there is an interaction between the number of children in the family and the presence/absence of disorders in the mothers’ education level groups up to 12 years and from 14 to 16 years, while there is no interaction between these two factors for the other two mothers’ education groups (from 12 to 14 years and more than 16 years). The situation is different for STAI-T, as there exists an interaction between the number of children in the family and the presence/absence of disorders independently from the mothers’ education level. One-way ANOVA revealed a statistically significant difference between the subgroups of the grouping variable number of children in the family * presence/absence of disorders in the different groups based on mothers’ education level. For example, in the mothers’ education level group of up to 12 years, we found a statistically significant difference for STAI-T between mothers with one child without disorders (STAI-TMean = 52) and one child with a disorder (STAI-TMean = 38.33); one child without disorders and two or more children without disorders (STSAI-TMean = 39); two or more children where one has a disorder (STAI-TMean = 50.11) and one child with a disorder; and two or more children with a child having a disorder and two or more children without disorders. In the mothers’ education level group from 12 to 14 years, we found a statistically significant difference for STAI-T between mothers of two or more children without disorders (STAI-TMean = 46.76) and one child with a disorder (STAI-TMean = 34.29); and two or more children without disorders and two or more children where one has a disorder (STAI-TMean = 42.87). For the mothers’ education level group from 12 to 14 years, we found a statistically significant difference for STAI-S and STAI-T between the observed subgroups. The distribution of the STAI-T mean values for the statistically significant subgroups in different groups of mothers’ education level is different. While mothers of one child without disorders have the highest level of STAI-T in the group with up to 12 years of education, at the same time, the equivalent subgroup of mothers have the lowest level of STAI-T in the group from 14 to 16 years of education. In the studies conducted during 2021, different results have been obtained from research on the influence of the number of children in a family on parenting stress [40,93]. In one study [40], parents with one child have a higher stress level, while in the other study [93], parents of two children have a higher stress level. A possible reason for these contradictory results is different cultural backgrounds and life expectations. It implies that adverse conditions can bring different outcomes, so the level of education can lead to the results we obtain.



Research that considered the levels of anxiety and stress of the parents of children with disorders showed increased levels of anxiety and stress during the pandemic [4,40,63,67]. Similar studies before the COVID-19 pandemic also showed higher anxiety levels in parents having children with disabilities [63,78,94,95]. Our results do not align with those results because they did not reveal straightforward causality between anxiety and the children’s disorders. We found complex interactions between education level, the number of children, and the presence/absence of disorders. There can be more reasons, from differences in sample characteristics to differences in cultural background, including different statistical analysis approaches. The obtained results can be observed in the light of cumulative and multiple risk models [92] for anxiety prediction. The cumulative model implies that the level of anxiety is influenced by the number of risk factors, and the greater the number of factors, the higher the level of anxiety.



On the other hand, according to the multiple risk model, the severity and variability of risk factors can predict anxiety incrementally, allowing for the specific and relative influence of a risk factor on anxiety. In the observed sample, the risk factors are related to the COVID-19 pandemic, the responsibility of raising children, and the burden of raising a child with a disorder. According to both models, it could be expected that there is a trend to the number of risk factors or the number and weight of individual factors in the observed population of mothers. The results do not indicate such a dependence of anxiety (STAI-T) on the observed factors. The GLMM model indicates that there is an interdependence of demographic and risk factors, indicating the necessity of including complex interactions in the modeling of anxiety.



Additional research should be conducted to resolve those ambiguities.





5. Conclusions


The mental health of mothers analyzed in relation to elevated levels of anxiety, a typical psychological response during the COVID-19 pandemic, was suboptimal. This study highlights elevated self-reported anxiety levels in mothers with and without neurodevelopmental disorders during the COVID-19 lockdown. There is no doubt that there is a connection between the pandemic and the increased levels of anxiety among mothers, regardless of whether they have a child with a disorder. Our research reveals that interactions rather than independent variables significantly impact anxiety. Such findings impose a need for psychological support for mothers and, generally, parents, which may positively affect their psychological well-being and offspring development. Also, further research, which should address long-term outcomes, is needed to additionally understand the effects of the pandemic on the parents of children with and without neurodevelopmental disorders. This may prompt changes in government strategies for future pandemic-related crises to maintain children’s and parents’ mental health at optimal levels.



Strengths and Limitations


This study is the first in Serbia that considered the sensitive population of parents with and without developmental disabilities, alongside their personal feelings, during the COVID-19 lockdown. It presents a unique opportunity to reveal the heavy burden on parents during the pandemic due to strictly implemented measures.



The study collected cross-sectional data and obtained results from mothers. In that sense, the sample does not represent the population of both parents. We did not have the opportunity to overcome this gap because we conducted the research during the first pandemic wave. We could not supplement the sample in later research with the aim of including fathers because the data would need to be sufficiently comparable. Also, the questionnaire was distributed through electronic communication via social media and online networks, which implies that only highly motivated parents using these communication channels participated in the study. Accordingly, the study results may have projected more of these types of families. Secondly, our measures are based on self-report, so a misunderstanding of questions or social prejudice in parents can violate the validity of findings. Thirdly, the parents who were more concerned regarding COVID-19 were more likely to complete the questionnaire, which can affect the generalizability of the findings.
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	SLI
	Specific language impairment
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Table A1. Levene’s test of homogeneity of variances.






Table A1. Levene’s test of homogeneity of variances.





	

	
Levene’s Statistic

	
df1

	
df2

	
Sig.






	
Mothers’ education level up to 12 years




	
STAI-S

	
2.179

	
3

	
63

	
0.099




	
STAI-T

	
4.065

	
3

	
63

	
0.011




	
Mothers’ education level from 12 to 14 years




	
STAI-S

	
2.888

	
3

	
46

	
0.046




	
STAI-T

	
4.876

	
3

	
46

	
0.005




	
Mothers’ education level from 14 to 16 years




	
STAI-S

	
0.825

	
3

	
127

	
0.482




	
STAI-T

	
0.154

	
3

	
127

	
0.927




	
Mothers’ education level more than 16 years




	
STAI-S

	
0.575

	
3

	
28

	
0.636




	
STAI-T

	
0.143

	
3

	
28

	
0.934








Abbreviations: STAI-S, state anxiety; STAI-T, trait anxiety; Sig., statistical significance.
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Table A2. Results of one-way ANOVA test.






Table A2. Results of one-way ANOVA test.





	

	
F

	
Sig.






	
Mothers’ education level up to 12 years




	
STAI-S

	
F(3.63) = 4.457

	
0.007




	
STAI-T

	
F(3.63) = 8.158

	
0.000




	
Mothers’ education level from 12 to 14 years




	
STAI-S

	
F(3.46) = 1.247

	
0.304




	
STAI-T

	
F(3.46) = 3.023

	
0.039




	
Mothers’ education level from 14 to 16 years




	
STAI-S

	
F(3.127) = 4.982

	
0.003




	
STAI-T

	
F(3.127) = 4.756

	
0.004




	
Mothers’ education level more than 16 years




	
STAI-S

	
F(3.28) = 2.604

	
0.072




	
STAI-T

	
F(3.28) = 2.618

	
0.071








Abbreviations: STAI-S, state anxiety; STAI-T, trait anxiety; Sig., statistical significance.
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Table A3. Post hoc test.






Table A3. Post hoc test.





	
Dependent Variable

	
Post Hoc Test

	
Grouping Variable Presence/Absence of Disorders * Number of Children

	
Grouping Variable Presence/Absence of Disorders * Number of Children

	
Sig.






	
Mothers’ education level up to 12 years




	
STAI-T

	
Games–Howell

	
1

	
2

	
0.007




	
3

	
0.014




	
STAI-T

	
Games–Howell

	
4

	
2

	
0.001




	
3

	
0.003




	
Mothers’ education level from 12 to 14 years




	
STAI-T

	
Games–Howell

	
3

	
2

	
0.003




	
4

	
0.006




	
Mothers’ education level from 14 to 16 years




	
STAI-S

	
Bonferroni

	
2

	
1

	
0.002




	
3

	
0.032




	
STAI-T

	
Bonferroni

	
2

	
1

	
0.002




	
3

	
0.018








Abbreviations: STAI-S, state anxiety; STAI-T, trait anxiety; Sig., statistical significance.













References


	



Cucinotta, D.; Vanelli, M. WHO Declares COVID-19 a Pandemic. Acta Biomed. 2020, 91, 157–160. [Google Scholar] [CrossRef]

	



Stasevic-Karlicic, I.; Djordjevic, V.; Stasevic, M.; Subotic, T.; Filipovic, Z.; Ignjatovic-Ristic, D.; Janjic, V. Perspectives on mental health services during the COVID-19 epidemic in Serbia. Srp. Arh. Celok. Lek. 2020, 148, 379–382. [Google Scholar] [CrossRef]

	



Patrick, S.W.; Henkhaus, L.E.; Zickafoose, J.S.; Lovell, K.; Halvorson, A.; Loch, S.; Letterie, M.; Davis, M.M. Well-being of Parents and Children During the COVID-19 Pandemic: A National Survey. Pediatrics 2020, 146, e2020016824. [Google Scholar] [CrossRef]

	



AL van Tilburg, M.; Edlynn, E.; Maddaloni, M.; van Kempen, K.; Díaz-González de Ferris, M.; Thomas, J. High Levels of Stress Due to the SARS-CoV-2 Pandemic among Parents of Children with and without Chronic Conditions across the USA. Children 2020, 7, 193. [Google Scholar] [CrossRef] [PubMed]

	



Liu, Y.; Wang, D.; Xu, H.; Xiao, Y.; Chen, C.; Chen, R.-N.; Hu, L.-H.; Li, Z.-S. Public knowledge of novel coronavirus diseases 2019: A web-based national survey. Available online: https://www.researchsquare.com/article/rs-28163/v1 (accessed on 11 May 2020).

	



Mucci, F.; Mucci, N.; Diolaiuti, F. Lockdown and Isolation: Psychological Aspects of COVID-19 Pandemic in the General Population. Clin. Neuropsychiatry 2020, 17, 63–64. [Google Scholar] [CrossRef]

	



Cluver, L.; Lachman, J.M.; Sherr, L.; Wessels, I.; Krug, E.; Rakotomalala, S.; Blight, S.; Hillis, S.; Bachman, G.; Green, O.; et al. Parenting in a time of COVID-19. Lancet 2020, 395, e64. [Google Scholar] [CrossRef] [PubMed]

	



Coyne, L.W.; Gould, E.R.; Grimaldi, M.; Wilson, K.G.; Baffuto, G.; Biglan, A. First Things First: Parent Psychological Flexibility and Self-Compassion During COVID-19. Behav. Anal. Prac. 2021, 14, 1092–1098. [Google Scholar] [CrossRef] [PubMed]

	



Hiraoka, D.; Tomoda, A. Relationship between parenting stress and school closures due to the COVID-19 pandemic. Psychiatry Clin. Neurosci. 2020, 74, 497–498. [Google Scholar] [CrossRef]

	



Jeličić, L.; Sovilj, M.; Bogavac, I.; Drobnjak, A.E.; Gouni, O.; Kazmierczak, M.; Subotić, M. The Impact of Maternal Anxiety on Early Child Development During the COVID-19 Pandemic. Front. Psychol. 2021, 12, 792053. [Google Scholar] [CrossRef] [PubMed]

	



Taubman-Ben-Ari, O.; Ben-Yaakov, O.; Chasson, M. Parenting stress among new parents before and during the COVID-19 pandemic. Child Abuse Negl. 2021, 117, 105080. [Google Scholar] [CrossRef] [PubMed]

	



Chafouleas, S.M.; Iovino, E.A. Comparing the initial impact of COVID-19 on burden and psychological distress among family caregivers of children with and without developmental disabilities. School Psychol. 2021, 36, 358. [Google Scholar] [CrossRef]

	



Chan, R.C.H.; Fung, S.C. Elevated Levels of COVID-19-Related Stress and Mental Health Problems Among Parents of Children with Developmental Disorders During the Pandemic. J. Autism Dev. Disord. 2022, 52, 1314–1325. [Google Scholar] [CrossRef]

	



Lim, T.S.H.; Tan, M.Y.; Aishworiya, R.; Kang, Y.Q.; Koh, M.Y.; Shen, L.; Chong, S.C. Factors Contributing to Psychological Ill-Effects and Resilience of Caregivers of Children with Developmental Disabilities During a Nation-wide Lockdown During the COVID-19 Pandemic. J. Autism Dev. Disord. 2022, 52, 3015–3025. [Google Scholar] [CrossRef] [PubMed]

	



Miniarikova, E.; Vernhet, C.; Peries, M.; Loubersac, J.; Picot, M.-C.; Munir, K.; Baghdadli, A. Anxiety and depression in parents of children with autism spectrum disorder during the first COVID-19 lockdown: Report from the ELENA cohort. J. Psychiatr. Res. 2022, 149, 344–351. [Google Scholar] [CrossRef] [PubMed]

	



Thapar, A.; Cooper, M.; Rutter, M. Neurodevelopmental disorders. Lancet Psychiatry 2017, 4, 339–346. [Google Scholar] [CrossRef] [PubMed]

	



Maksimović, S.; Marisavljević, M.; Stanojević, N.; Ćirović, M.; Punišić, S.; Adamović, T.; Đorđević, J.; Krgović, I.; Subotić, M. Importance of Early Intervention in Reducing Autistic Symptoms and Speech&ndash;Language Deficits in Children with Autism Spectrum Disorder. Children 2023, 10, 122. [Google Scholar]

	



Maksimović, S.; Jeličić, L.; Marisavljević, M.; Fatić, S.; Gavrilović, A.; Subotić, M. Can EEG Correlates Predict Treatment Efficacy in Children with Overlapping ASD and SLI Symptoms: A Case Report. Diagnostics 2022, 12, 1110. [Google Scholar] [CrossRef]

	



Hodges, H.; Fealko, C.; Soares, N. Autism spectrum disorder: Definition, epidemiology, causes, and clinical evaluation. Transl. Pediatr. 2020, 9, S55–S65. [Google Scholar] [CrossRef]

	



Rice, M.L. Specific Language Impairment, Nonverbal IQ, Attention-Deficit/Hyperactivity Disorder, Autism Spectrum Disorder, Cochlear Implants, Bilingualism, and Dialectal Variants: Defining the Boundaries, Clarifying Clinical Conditions, and Sorting Out Causes. J. Speech Lang. Hear. Res. JSLHR 2016, 59, 122–132. [Google Scholar] [CrossRef]

	



Reilly, S.; Tomblin, B.; Law, J.; McKean, C.; Mensah, F.K.; Morgan, A.; Goldfeld, S.; Nicholson, J.M.; Wake, M. Specific language impairment: A convenient label for whom? Int. J. Lang. Commun. Disord. 2014, 49, 416–451. [Google Scholar] [CrossRef]

	



Kolb, B.; Gibb, R. Brain plasticity and behaviour in the developing brain. J. Can. Acad. Child Adolesc. Psychiatry 2011, 20, 265–276. [Google Scholar]

	



Maw, S.S.; Haga, C. Effectiveness of cognitive, developmental, and behavioural interventions for Autism Spectrum Disorder in preschool-aged children: A systematic review and meta-analysis. Heliyon 2018, 4, e00763. [Google Scholar]

	



Hardan, A.Y.; Gengoux, G.W.; Berquist, K.L.; Libove, R.A.; Ardel, C.M.; Phillips, J.; Frazier, T.W.; Minjarez, M.B. A randomized controlled trial of Pivotal Response Treatment Group for parents of children with autism. J. Child Psychol. Psychiatry 2015, 56, 884–892. [Google Scholar] [CrossRef]

	



Zhou, B.; Xu, Q.; Li, H.; Zhang, Y.; Wang, Y.; Rogers, S.J.; Xu, X. Effects of parent-implemented Early Start Denver Model intervention on Chinese Toddlers with autism spectrum disorder: A non-randomized controlled trial. Autism Res. 2018, 11, 654–666. [Google Scholar]

	



Dawson, G.; Rogers, S.; Munson, J.; Smith, M.; Winter, J.; Greenson, J.; Donaldson, A.; Varley, J. Randomized, controlled trial of an intervention for toddlers with autism: The Early Start Denver Model. Pediatrics 2010, 125, e17–e23. [Google Scholar] [CrossRef]

	



Wallace, K.S.; Rogers, S.J. Intervening in infancy: Implications for autism spectrum disorders. J. Child Psychol. Psychiatry Allied Discipl. 2010, 51, 1300–1320. [Google Scholar] [CrossRef]

	



Rubin, G.J.; Potts, H.; Michie, S. The impact of communications about swine flu (influenza A H1N1v) on public responses to the outbreak: Results from 36 national telephone surveys in the UK. Health Technol. Assess. 2010, 14, 183–266. [Google Scholar] [PubMed]

	



Taylor, S. The psychology of pandemics. Ann. Rev. Clin. Psychol. 2022, 18, 581–609. [Google Scholar]

	



Taylor, S. Preparing for the Next Global Outbreak of Infectious Disease. In The Psychology of Pandemics; Cambridge Scholars Publishing: Newcastle upon Tyn, UK, 2019. [Google Scholar]

	



Van Bortel, T.; Basnayake, A.; Wurie, F.; Jambai, M.; Koroma, A.S.; Muana, A.T.; Hann, K.; Eaton, J.; Martin, S.; Nellums, L.B. Psychosocial effects of an Ebola outbreak at individual, community and international levels. Bull. World Health Org. 2016, 94, 210. [Google Scholar] [CrossRef] [PubMed]

	



Wang, G.; Zhang, Y.; Zhao, J.; Zhang, J.; Jiang, F. Mitigate the effects of home confinement on children during the COVID-19 outbreak. Lancet 2020, 395, 945–947. [Google Scholar] [CrossRef] [PubMed]

	



Cullen, W.; Gulati, G.; Kelly, B.D. Mental health in the COVID-19 pandemic. QJM Int. J. Med. 2020, 113, 311–312. [Google Scholar] [CrossRef] [PubMed]

	



Kshirsagar, M.M.; Dodamani, A.S.; Dodamani, G.A.; Khobragade, V.R.; Deokar, R.N. Impact of Covid-19 on Mental Health: An Overview. Rev. Recent Clin. Trials 2021, 16, 227–231. [Google Scholar] [CrossRef] [PubMed]

	



Adams, E.L.; Smith, D.; Caccavale, L.J.; Bean, M.K. Parents Are Stressed! Patterns of Parent Stress Across COVID-19. Front. Psychiatry 2021, 12, 626456. [Google Scholar] [CrossRef] [PubMed]

	



Calarco, J.M.; Anderson, E.; Meanwell, E.; Knopf, A. “Let’s Not Pretend It’s Fun”: How COVID-19-Related School and Childcare Closures are Damaging Mothers’ Well-Being. Available online: https://scholar.googleusercontent.com/scholar?q=cache:WoQTcS78G3QJ:scholar.google.com/+%E2%80%9CLet%E2%80%99s+Not+Pretend+It%E2%80%99s+Fun%E2%80%9D:+How+COVID-19-Related+School+and+Childcare+Closures+are+Damaging+Mothers%E2%80%99+Well-Being&hl=zh-CN&as_sdt=0,5 (accessed on 30 November 2020).

	



Zhou, X.; Zhu, H.; Zhang, B.; Cai, T.-S. Perceived social support as moderator of perfectionism, depression, and anxiety in college students. Social. Behav. Personal. 2013, 41, 1141–1152. [Google Scholar] [CrossRef]

	



Stankovic, M.; Stojanovic, A.; Jelena, S.; Stankovic, M.; Shih, A.; Stankovic, S. The Serbian experience of challenges of parenting children with autism spectrum disorders during the COVID-19 pandemic and the state of emergency with lockdown. Eur. Child Adolesc. Psychiatry 2022, 31, 693–698. [Google Scholar] [CrossRef]

	



Kostić, J.; Milosavljević, L.; Stanković, M. Evaluation of Stress and Support to Parents of Children with Developmental Disabilities–Our Experience. Eur. Psychiatry 2017, 41, S215. [Google Scholar] [CrossRef]

	



Martinsone, B.; Tzivian, L. Differences in Stress and Coping During the COVID-19 Pandemic in Families With and Without Children With Developmental Disorders or Chronic Conditions. Front. Public Health 2021, 9, 704577. [Google Scholar] [CrossRef]

	



Skreden, M.; Skari, H.; Malt, U.F.; Pripp, A.H.; Björk, M.D.; Faugli, A.; Emblem, R. Parenting stress and emotional wellbeing in mothers and fathers of preschool children. Scand. J. Public Health 2012, 40, 596–604. [Google Scholar] [CrossRef]

	



Davis, N.O.; Carter, A.S. Parenting Stress in Mothers and Fathers of Toddlers with Autism Spectrum Disorders: Associations with Child Characteristics. J. Autism Dev. Disord. 2008, 38, 1278–1291. [Google Scholar] [CrossRef]

	



Jones, L.; Totsika, V.; Hastings, R.P.; Petalas, M.A. Gender Differences When Parenting Children with Autism Spectrum Disorders: A Multilevel Modeling Approach. J. Autism Dev. Disord. 2013, 43, 2090–2098. [Google Scholar] [CrossRef]

	



Öz, B.; Yüksel, T.; Nasiroğlu, S. Depression-Anxiety Symptoms and Stigma Perception in Mothers of Children with Autism Spectrum Disorder. Noro Psikiyatr. Ars. 2019, 57, 50–55. [Google Scholar] [CrossRef]

	



McStay, R.L.; Trembath, D.; Dissanayake, C. Stress and family quality of life in parents of children with autism spectrum disorder: Parent gender and the double ABCX model. J. Autism Dev. Disord. 2014, 44, 3101–3118. [Google Scholar]

	



Leal, P.C.; Goes, T.C.; da Silva, L.C.F.; Teixeira-Silva, F. Trait vs. state anxiety in different threatening situations. Trends Psychiatry Psychother. 2017, 39, 147–157. [Google Scholar] [CrossRef]

	



Suarez-Balcazar, Y.; Mirza, M.; Errisuriz, V.L.; Zeng, W.; Brown, J.P.; Vanegas, S.; Heydarian, N.; Parra-Medina, D.; Morales, P.; Torres, H.; et al. Impact of COVID-19 on the Mental Health and Well-Being of Latinx Caregivers of Children with Intellectual and Developmental Disabilities. Int. J. Environ. Res. Public Health 2021, 18, 7971. [Google Scholar] [CrossRef]

	



Dhiman, S.; Sahu, P.K.; Reed, W.R.; Ganesh, G.S.; Goyal, R.K.; Jain, S. Impact of COVID-19 outbreak on mental health and perceived strain among caregivers tending children with special needs. Res. Dev. Disabil. 2020, 107, 103790. [Google Scholar] [CrossRef] [PubMed]

	



Spielberger, C.D.; Gorsuch, R.L.; Lushene, R.; Vagg, P.R.; Jacobs, G.A. State-Trait Anxiety Inventory for Adults; Consulting Psychologists Press Inc.: Gatineau, QC, Canada, 1983. [Google Scholar]

	



Rossi, V.; Pourtois, G. Transient state-dependent fluctuations in anxiety measured using STAI, POMS, PANAS or VAS: A comparative review. Anxiety Stress Coping 2012, 25, 603–645. [Google Scholar] [CrossRef] [PubMed]

	



Kayikcioglu, O.; Bilgin, S.; Seymenoglu, G.; Deveci, A. State and Trait Anxiety Scores of Patients Receiving Intravitreal Injections. Biomed. Hub. 2017, 2, 1–5. [Google Scholar] [CrossRef] [PubMed]

	



Julian, L.J. Measures of anxiety: State-Trait Anxiety Inventory (STAI), Beck Anxiety Inventory (BAI), and Hospital Anxiety and Depression Scale-Anxiety (HADS-A). Arthr. Care Res. 2011, 63, 467–472. [Google Scholar]

	



Todorovic, S.T.; Hanna, F.; Boskovic, K.; Filipovic, D.; Vidovic, V.; Filipovic, K. Motor Ability and Emotions in Rheumatoid Arthritis Patients. J. Neurol. Neurophysiol. 2012, 3, 137. [Google Scholar] [CrossRef]

	



Candelori, C.; Trumello, C.; Babore, A.; Keren, M.; Romanelli, R. The experience of premature birth for fathers: The application of the Clinical Interview for Parents of High-Risk Infants (CLIP) to an Italian sample. Front. Psychol. 2015, 6, 1444. [Google Scholar]

	



Schober, P.; Boer, C.; Schwarte, L.A. Correlation Coefficients: Appropriate Use and Interpretation. Anesth. Analg. 2018, 126, 1763–1768. [Google Scholar] [CrossRef]

	



Prati, G.; Mancini, A. The psychological impact of COVID-19 pandemic lockdowns: A review and meta-analysis of longitudinal studies and natural experiments. Psychol. Med. 2021, 51, 201–211. [Google Scholar] [PubMed]

	



Sanchez-Ramirez, D.C.; Normand, K.; Zhaoyun, Y.; Torres-Castro, R. Long-Term Impact of COVID-19: A Systematic Review of the Literature and Meta-Analysis. Biomedicines 2021, 9, 900. [Google Scholar] [CrossRef] [PubMed]

	



Robinson, E.; Sutin, A.R.; Daly, M.; Jones, A. A systematic review and meta-analysis of longitudinal cohort studies comparing mental health before versus during the COVID-19 pandemic in 2020. J. Affect. Disord. 2022, 296, 567–576. [Google Scholar]

	



Fischer, R.; Bortolini, T.; Karl, J.A.; Zilberberg, M.; Robinson, K.; Rabelo, A.; Gemal, L.; Wegerhoff, D.; Nguyễn, T.B.T.; Irving, B.; et al. Rapid Review and Meta-Meta-Analysis of Self-Guided Interventions to Address Anxiety, Depression, and Stress During COVID-19 Social Distancing. Front. Psychol. 2020, 11, 563876. [Google Scholar] [PubMed]

	



Bean, M.K.; Adams, E.L.; Buscemi, J.; Ford, S.; Wischenka, D.; Behrman, P.; Wilson, D.K.; Gladstone, T.R.G.; Fitzgibbon, M.L. Society of Behavioral Medicine (SBM) Position Statement: Increase access to mental health services due to COVID-19-related parent and family stress. Transl. Behav. Med. 2021, 11, 1635–1637. [Google Scholar] [CrossRef]

	



Deeb, S.; Madden, D.; Ghebretinsae, T.; Lin, J.; Ozbek, U.; Mayer, V.; Vangeepuram, N. Child Disruptions, Remote Learning, and Parent Mental Health during the COVID-19 Pandemic. Int. J. Environ. Res. Public Health 2022, 19, 6442. [Google Scholar] [CrossRef]

	



Spinelli, M.; Lionetti, F.; Pastore, M.; Fasolo, M. Parents’ Stress and Children’s Psychological Problems in Families Facing the COVID-19 Outbreak in Italy. Front. Psychol. 2020, 11, 1713. [Google Scholar] [CrossRef]

	



Althiabi, Y. Attitude, anxiety and perceived mental health care needs among parents of children with Autism Spectrum Disorder (ASD) in Saudi Arabia during COVID-19 pandemic. Res. Dev. Disabil. 2021, 111, 103873. [Google Scholar] [CrossRef]

	



Iovino, E.A.; Caemmerer, J.; Chafouleas, S.M. Psychological distress and burden among family caregivers of children with and without developmental disabilities six months into the COVID-19 pandemic. Res. Dev. Disabil. 2021, 114, 103983. [Google Scholar] [CrossRef]

	



Polónyiová, K.; Belica, I.; Celušáková, H.; Janšáková, K.; Kopčíková, M.; Szapuová, Ž.; Ostatníková, D. Comparing the impact of the first and second wave of COVID-19 lockdown on Slovak families with typically developing children and children with autism spectrum disorder. Autism 2021, 26, 1046–1055. [Google Scholar] [CrossRef]

	



Dababnah, S.; Kim, I.; Wang, Y.; Reyes, C. Brief Report: Impact of the COVID-19 Pandemic on Asian American Families with Children with Developmental Disabilities. J. Dev. Phys. Disabil. 2022, 34, 491–504. [Google Scholar] [CrossRef] [PubMed]

	



Pinel-Jacquemin, S.; Martinez, A.; Martinasso, M.; Katkoff, V.; Willig, T.N.; Zaouche Gaudron, C. Lockdown in France: Impact on Families of Young Children With Special Needs. Front. Psychol. 2022, 13, 781030. [Google Scholar] [CrossRef] [PubMed]

	



Pejovic-Milovancevic, M.; Stankovic, M.; Mitkovic-Voncina, M.; Rudic, N.; Grujicic, R.; S Herrera, A.; Stojanovic, A.; Nedovic, B.; Shih, A.; Mandic-Maravic, V. Perceptions on support, challenges and needs among parents of children with autism: The Serbian experience. Psychiatr. Danub. 2018, 30, 354–364. [Google Scholar] [PubMed]

	



Kogan, M.D.; Blumberg, S.J.; Schieve, L.A.; Boyle, C.A.; Perrin, J.M.; Ghandour, R.M.; Singh, G.K.; Strickland, B.B.; Trevathan, E.; van Dyck, P.C. Prevalence of parent-reported diagnosis of autism spectrum disorder among children in the US, 2007. Pediatrics 2009, 124, 1395–1403. [Google Scholar] [PubMed]

	



Zuckerman, K.E.; Lindly, O.J.; Sinche, B.K. Parental concerns, provider response, and timeliness of autism spectrum disorder diagnosis. J. Pediatr. 2015, 166, 1431–1439. [Google Scholar]

	



Ersoy, K.; Altin, B.; Sarikaya, B.; Özkardaş, O.G. The Comparison of Impact of Health Anxiety on Dispositional Hope and Psychological Well-Being of Mothers Who Have Children Diagnosed with Autism and Mothers Who Have Normal Children, in Covid-19 Pandemic. Sos. Bilim. Araşt. Derg. 2020, 9, 117–126. [Google Scholar]

	



Filindassi, V.; Pedrini, C.; Sabadini, C.; Duradoni, M.; Guazzini, A. Impact of COVID-19 First Wave on Psychological and Psychosocial Dimensions: A Systematic Review. COVID 2022, 2, 22. [Google Scholar] [CrossRef]

	



Jeličić, L.A.-O.; Janković, S.; Sovilj, M.; Bogavac, I.; Drobnjak, A.; Dimitrijević, A.; Subotić, M. Maternal Anxiety and Its Associated Factors During the First and Second Wave of COVID-19 Pandemic in Serbia: A Cross-Sectional Study. Psychol. Res. Behav. Manag. 2022, 15, 3775–3792. [Google Scholar]

	



López-Morales, H.; del-Valle, M.V.; Andrés, M.L.; Gelpi Trudo, R.; Canet-Juric, L.; Urquijo, S. Longitudinal study on prenatal depression and anxiety during the COVID-19 pandemic. Arch. Women’s Mental Health 2021, 24, 1027–1036. [Google Scholar] [CrossRef]

	



Marzo, R.R.; Ismail, Z.; Nu Htay, M.N.; Bahari, R.; Ismail, R.; Villanueva, E.Q., 3rd; Singh, A.; Lotfizadeh, M.; Respati, T.; Irasanti, S.N.; et al. Psychological distress during pandemic COVID-19 among adult general population: Result across 13 countries. Clin. Epidemiol. Glob. Health 2021, 10, 100708. [Google Scholar]

	



Öcal, A.; Cvetković, V.M.; Baytiyeh, H.; Tedim, F.M.S.; Zečević, M. Public reactions to the disaster COVID-19: A comparative study in Italy, Lebanon, Portugal, and Serbia. Geomat. Nat. Hazards Risk 2020, 11, 1864–1885. [Google Scholar] [CrossRef]

	



Estes, A.; Olson, E.; Sullivan, K.; Greenson, J.; Winter, J.; Dawson, G.; Munson, J. Parenting-related stress and psychological distress in mothers of toddlers with autism spectrum disorders. Brain Dev. 2013, 35, 133–138. [Google Scholar] [CrossRef]

	



Padden, C.; James, J.E. Stress among Parents of Children with and without Autism Spectrum Disorder: A Comparison Involving Physiological Indicators and Parent Self-Reports. J. Dev. Phys. Disabil. 2017, 29, 567–586. [Google Scholar] [CrossRef]

	



Hayes, S.A.; Watson, S.L. The impact of parenting stress: A meta-analysis of studies comparing the experience of parenting stress in parents of children with and without autism spectrum disorder. J. Autism Dev. Disord. 2013, 43, 629–642. [Google Scholar] [CrossRef]

	



Carlier, S.; Van der Paelt, S.; Ongenae, F.; De Backere, F.; De Turck, F. Empowering Children with ASD and Their Parents: Design of a Serious Game for Anxiety and Stress Reduction. Sensors 2020, 20, 966. [Google Scholar]

	



Rezendes, D.L.; Scarpa, A. Associations between Parental Anxiety/Depression and Child Behavior Problems Related to Autism Spectrum Disorders: The Roles of Parenting Stress and Parenting Self-Efficacy. Autism Res. Treat. 2011, 2011, 395190. [Google Scholar] [CrossRef]

	



Almansour, M.A.; Alateeq, M.A.; Alzahrani, M.K.; Algeffari, M.A.; Alhomaidan, H.T. Depression and anxiety among parents and caregivers of autistic spectral disorder children. Neurosciences 2013, 18, 58–63. [Google Scholar]

	



Weiss, J.A.; Cappadocia, M.C.; MacMullin, J.A.; Viecili, M.; Lunsky, Y. The impact of child problem behaviors of children with ASD on parent mental health: The mediating role of acceptance and empowerment. Autism 2012, 16, 261–274. [Google Scholar] [CrossRef]

	



Ilias, K.; Cornish, K.; Kummar, A.S.; Park, M.S.; Golden, K.J. Parenting Stress and Resilience in Parents of Children With Autism Spectrum Disorder (ASD) in Southeast Asia: A Systematic Review. Front. Psychol. 2018, 9, 280. [Google Scholar] [CrossRef] [PubMed]

	



Uskun, E.; Gundogar, D. The levels of stress, depression and anxiety of parents of disabled children in Turkey. Disabil. Rehabil. 2010, 32, 1917–1927. [Google Scholar] [CrossRef]

	



Yang, L.; Liu, Y.; Han, L.; Ao, Y.; Yang, H. Impact of COVID-19 on Mental Health of Chinese Residents in Its Initial Stage. Front. Psychol. 2021, 12, 722093. [Google Scholar] [CrossRef]

	



Liu, B.; Qiao, K.; Lu, Y. The Relationship Between Perceived Stress, State-Trait Anxiety, and Sleep Quality Among University Graduates in China During the COVID-19 Pandemic. Front. Psychol. 2021, 12, 664780. [Google Scholar] [CrossRef]

	



Şahan, E.A.-O.; Tangılntız, A. State and trait anxiety among medical staff during the first month of COVID-19 pandemic: A sample from Turkey. Int. J. Psychiatry Med. 2022, 57, 338–356. [Google Scholar] [CrossRef]

	



Duzgun, M.V.; Erdem, Y. Factors Affecting the Anxiety Level and Quality of Life of Parents of Children with Hydrocephalus. Int. J. Caring Sci. 2020, 13, 1382–1391. [Google Scholar]

	



Ramzan, N.; Minhas, K. Anxiety and depression in mothers of disabled and non-disabled children. Ann. King Edw. Med. Univ. 2014, 20, 313. [Google Scholar]

	



Peng, E.Y.-C.; Lee, M.-B.; Tsai, S.-T.; Yang, C.-C.; Morisky, D.E.; Tsai, L.-T.; Weng, Y.-L.; Lyu, S.-Y. Population-based Post-crisis Psychological Distress: An Example From the SARS Outbreak in Taiwan. J. Formos. Med. Assoc. 2010, 109, 524–532. [Google Scholar]

	



Viana, A.G.; Gratz, K.L.; Rabian, B. Cumulative versus Multiple-Risk Models in the Prediction of Anxiety Symptoms. J. Exp. Psychopathol. 2011, 2, 354–370. [Google Scholar] [CrossRef]

	



Qian, G.; Mei, J.; Tian, L.; Dou, G. Assessing Mothers’ Parenting Stress: Differences Between One- and Two-Child Families in China. Front. Psychol. 2021, 11, 609715. [Google Scholar] [CrossRef] [PubMed]

	



Cirpar, O.C.; Muluk, N.B.; Yalçinkaya, F.; Arikan, O.K.; Oğuztürk, O.; Aslan, F. State-Trait Anxiety Inventory (STAI) assessment of mothers with language delayed children. Clin. Investig. Med. 2010, 33, E30–E35. [Google Scholar] [CrossRef] [PubMed]

	



Gupta, V.B. Comparison of Parenting Stress in Different Developmental Disabilities. J. Dev. Phys. Disabil. 2007, 19, 417–425. [Google Scholar] [CrossRef]








[image: Children 10 01292 g001 550] 





Figure 1. The plot of the STAI-S-estimated marginal means for interactions: mothers’ education level * number of children in the family * presence/absence of disorders. Legend: [image: Children 10 01292 i001], One child in the family; [image: Children 10 01292 i002], two or more children in the family. Note: Marginal means are estimated for the maternal age = 38.35. Abbreviations: STAI-S, state anxiety. 
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Figure 2. The plot of the STAI-T-estimated marginal means for interactions: mothers’ education level * number of children in the family * presence/absence of disorders. Legend: [image: Children 10 01292 i001], One child in the family; [image: Children 10 01292 i002], two or more children in the family. Note: Marginal means are estimated for the maternal age = 38.35. Abbreviations: STAI-T, trait anxiety. 
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Figure 3. The plot of the STAI-S and STAI-T mean values for different groups of mothers’ education level. Abbreviations: STAI-S, state anxiety; STAI-T, trait anxiety. 
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Table 1. Sample characteristics (N = 280).






Table 1. Sample characteristics (N = 280).





	
Sample Characteristics

	
Mothers (N = 280)




	

	
Number

	
Percentage %






	
Age

	

	




	
20–30

	
23

	
(8.2)




	
31–40

	
171

	
(61.1)




	
41–50

	
80

	
(28.6)




	
51 and above

	
6

	
(2.1)




	
Mothers’ education level

	

	




	
Up to 12 years

	
67

	
(23.9)




	
From 12 to 14 years

	
50

	
(17.9)




	
From 14 to 16 years

	
131

	
(46.8)




	
More than 16 years (Ph.D. and higher degrees)

	
32

	
(11.4)




	
Number of children in the family

	

	




	
One child

	
95

	
(33.9)




	
Two and more children

	
185

	
(66.1)




	
Presence/absence of disorders

	

	




	
Yes

	
122

	
(43.6)




	
No

	
158

	
(56.4)




	
Type of neurodevelopmental disorders

	

	




	
Specific language impairment

	
40

	
(32.8)




	
Autism spectrum disorder

	
82

	
(67.2)




	
STAI-S

	

	




	
Low

	
23

	
(8.2)




	
Intermediate

	
88

	
(31.4)




	
High

	
169

	
(60.4)




	
STAI-T

	

	




	
Low

	
28

	
(10.0)




	
Intermediate

	
144

	
(51.4)




	
High

	
108

	
(38.6)








Note: STAI-S, state anxiety; STAI-T, trait anxiety.
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Table 2. Descriptive statistics on STAI-S and STAI-T.
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	Variable
	Min.
	Max.
	Mean
	SE
	SD





	STAI-S
	
	
	
	
	



	Low
	23
	30
	26.87
	0.52
	2.51



	Intermediate
	31
	45
	38.35
	0.42
	3.95



	High
	46
	72
	56.02
	0.52
	6.78



	In the whole sample
	23
	72
	46.69
	0.70
	11.75



	STAI-T
	
	
	
	
	



	Low
	23
	30
	27.68
	0.42
	2.23



	Intermediate
	31
	45
	37.79
	0.36
	4.33



	High
	46
	70
	54.03
	0.63
	6.59



	In the whole sample
	23
	70
	43.04
	0.63
	10.55







Note: STAI-S, state anxiety; STAI-T, trait anxiety.
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Table 3. Correlations analysis of maternal age, STAI-S and STAI-T.






Table 3. Correlations analysis of maternal age, STAI-S and STAI-T.





	

	
Age

	
STAI-S

	
STAI-T




	
r

	
p

	
r

	
p

	
r

	
p






	
Total

	
Age

	
1

	

	
0.092

	
0.123

	
0.046

	
0.448




	
STAI-S

	
0.092

	
0.123

	
1

	

	
0.802 **

	
0.001




	
STAI-T

	
0.046

	
0.448

	
0.802 **

	
0.001

	
1

	




	
Mothers’ education level up to 12 years

	
Age

	
1

	

	
−0.141

	
0.256

	
−0.222

	
0.071




	
STAI-S

	
−0.141

	
0.256

	
1

	

	
0.766 **

	
0.001




	
STAI-T

	
−0.222

	
0.071

	
0.766 **

	
0.001

	
1

	




	
Mothers’ education level from 12 to 14 years

	
Age

	
1

	

	
0.134

	
0.356

	
0.037

	
0.8




	
STAI-S

	
0.134

	
0.356

	
1

	

	
0.821 **

	
0.001




	
STAI-T

	
0.037

	
0.8

	
0.821 **

	
0.001

	
1

	




	
Mothers’ education level from 14 to 16 years

	
Age

	
1

	

	
0.203 *

	
0.02

	
0.232 **

	
0.008




	
STAI-S

	
0.203 *

	
0.02

	
1

	

	
0.795 **

	
0.001




	
STAI-T

	
0.232 **

	
0.008

	
0.795 **

	
0.001

	
1

	




	
Mothers’ education level more than 16 years

	
Age

	
1

	

	
0.076

	
0.681

	
0.048

	
0.793




	
STAI-S

	
0.076

	
0.681

	
1

	

	
0.860 **

	
0.001




	
STAI-T

	
0.048

	
0.793

	
0.860 **

	
0.001

	
1

	








Note: *, Correlation is significant at the 0.05 level (2-tailed); **, Correlation is significant at the 0.01 level (2-tailed). STAI-S, state anxiety; STAI-T, trait anxiety.
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Table 4. GLMM model results for STAI-S.
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	Source
	F
	df1
	df2
	Sig.





	Corrected model
	2.974
	16
	263
	0.000



	Maternal age
	5.860
	1
	263
	0.016



	Mothers’ education level * presence/absence of disorders
	4.974
	3
	263
	0.002



	Mother’ education level * number of children in the family * presence/absence of disorders
	6.112
	3
	263
	0.000







Note: Probability distribution: normal; link function: identity; Sig.: statistical significance.
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Table 5. GLMM model results for STAI-T.
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	Source
	F
	df1
	df2
	Sig.





	Corrected model
	4.200
	16
	263
	0.000



	Mothers’ education level * presence/absence of disorders
	6.884
	3
	263
	0.000



	Number of children in the family * presence/absence of disorders
	5.224
	1
	263
	0.023



	Mothers’ education level * number of children in the family * presence/absence of disorders
	10.202
	3
	263
	0.000







Note: Probability distribution: normal; link function: identity; Sig.: statistical significance.
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Table 6. Explanation of new grouping variable used in one-way ANOVA statistical test.
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	Number of Children
	Presence/Absence of Disorders
	Subgroup





	1
	No
	1



	1
	Yes
	2



	>1
	No
	3



	>1
	Yes
	4
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