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Purpose: Studies point to a persistent effect of the COVID-19 pandemic on sleep quality and mental health, including anxiety. 
Exposure to stressors during childhood increases the susceptibility to anxiety in later life. Given the negative effects of anxiety on 
sleep quality, the present study aimed to examine the associations between various childhood stressors and poor sleep quality of adults 
during the COVID-19 pandemic, and whether these associations are mediated by COVID-19-related anxiety.
Participants and Methods: A total of 586 participants aged 18–40 (mean age 27.53± 6.48 years, 301 females) were recruited to take 
part in an online survey conducted in Israel between February 7 and 15, 2021, during the third wave of the COVID-19 pandemic. 
Participants completed questionnaires assessing retrospectively adverse childhood experiences (ACEs), childhood harshness (indexed 
separately by exposure to morbidity and mortality and low socioeconomic status, SES), and childhood unpredictability. COVID-19- 
related anxiety was assessed using two items. Sleep quality was measured using the Pittsburgh Sleep Quality Index (PSQI), and 
insomnia symptoms with the Insomnia Severity Index (ISI). Participants were asked to complete the ISI concerning two time points: 
(a) retrospectively, before the COVID-19 outbreak, and (b) currently, during the pandemic.
Results: Path analysis indicated that poor sleep quality (PSQI) was directly and indirectly (through COVID-19-related anxiety) 
predicted by the number of ACEs and childhood morbidity-mortality exposure, directly predicted by childhood low SES, and 
indirectly predicted by childhood unpredictability. Insomnia symptoms increase (ISI) was indirectly predicted by the number of 
ACEs, childhood morbidity-mortality exposure, and childhood unpredictability.
Conclusion: ACEs as well as harsh and unpredictable childhood environments are predictive of poorer sleep during the COVID-19 
pandemic. COVID-19-related anxiety mediates the effects of childhood stressors (other than low SES) on sleep. These findings may 
have clinical implications relevant to stressful periods in general.
Keywords: childhood environments, harshness, unpredictability, stressful periods, sleep efficiency

Introduction
The COVID-19 pandemic exposed the population worldwide to severe psychological distress caused by health concerns, 
loss of income, and uncertainty about the future, in addition to the social isolation and other negative factors associated 
with imposed lockdowns.1 The stressors associated with epidemics and lockdowns are likely to induce deterioration in 
measures of psychological health.2–4 Large-scale studies conducted in various countries since the onset of the COVID-19 
pandemic have shown a significant increase in the levels and prevalence of symptoms of depression and anxiety, eg.1,5,6 

as well as in the rates of poor sleep quality and sleep disturbances, most common being insomnia (difficulty falling 
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asleep, maintaining sleep, or nonrestorative sleep, with impairment of daytime functioning7).5,8–11 Given the association 
of insomnia and other forms of reduced sleep quality with a host of adverse psychological and physiological con-
sequences, such as cardiovascular and metabolic diseases,12–14 depression, and anxiety,15,16 this increase raises serious 
concerns. Studies conducted during the COVID-19 pandemic showed an association of insomnia and other forms of poor 
sleep quality with poorer perceived physical health,17 greater involvement in unhealthy behaviors, such as consumption 
of cigarettes and alcoholic beverages,18 low subjective wellbeing,19 and higher levels of emotional distress, including 
depression, psychological stress, and anxiety.10,17,20–22

The relationship between sleep quality and emotional distress is complex and bidirectional.15 Insomnia may increase 
the risk for depression and anxiety,16 and prospective studies have shown a negative effect of anxiety disorders and 
symptoms of anxiety on sleep.23,24 Individuals with higher levels of stress during the COVID-19 pandemic tended to 
report that their sleep quality was worse than it had been before the pandemic.25

Interpersonal differences in the effects of the COVID-19 pandemic on anxiety and sleep quality may be explained by 
various factors that influence resilience to negative stressors.26 One factor that may hinder such resilience in adults is a history 
of adverse childhood experiences (ACEs). ACEs refer to experiences involving childhood abuse, neglect, and/or household 
dysfunction that occurred within the first 18 years of life.27 ACEs are associated with mental health difficulties, including 
anxiety and depression, throughout life,27–29 and with poorer self-reported sleep quality and insomnia in later life.30–32

It has been suggested that ACEs compromise the development of capabilities that are essential for resilience, such as 
emotional regulation and executive functioning, increasing the risk for negative consequences following exposure to 
environmental stressors,28 such as the ones elicited by the COVID-19 pandemic. Several studies examining the possible 
effect of ACEs on mental health during the pandemic have shown an association between ACEs and symptoms of 
depression, anxiety, and COVID-19-related stress and fear in both young adults33 and adolescents.34,35 Yet, the relation-
ship between ACEs, COVID-19-related anxiety, and sleep quality remains unclear.

A recent study showed that ACEs were associated with reduced sleep quality during the COVID-19 pandemic,36 but 
it did not examine the possible mediating role of COVID-related anxiety in this relationship, and it was conducted on a 
unique sample of Native Americans, therefore, its generalizability to other populations is uncertain. Moreover, in that 
study, sleep quality was measured only by the Pittsburgh Sleep Quality Index (PSQI),37 which is widely used for the 
assessment of general sleep quality, a construct that is not well defined.38 Other measures, such as the Insomnia Severity 
Index (ISI),39 specifically designed for the assessment of insomnia, can add important information about the relationship 
between ACEs and sleep disturbances.

Less studied potential risk factors for anxiety and sleep disturbances are exposures to harsh and unpredictable 
childhood environments. Childhood unpredictability refers to frequent, stochastic changes in the local environment 
during childhood. It is frequently indexed by the number of economic, residential, and family transitions occurring during 
the first years of a child’s life.40 Childhood harshness refers to an abundance of sources of morbidity and mortality in the 
local environment during childhood. It is frequently indexed by socioeconomic status (SES) or exposure to morbidity and 
mortality in the first years of a child’s life.40,41 These distinct environmental parameters may have unique predictive 
associations with human psychology and physiology, above and beyond the effects of specific ACEs.42

According to life history theory, exposure to harsh or unpredictable childhood environments should lead to the 
development of a generally impulsive and dysregulated behavior, which could be evolutionarily adaptive in harsh and 
unpredictable adult environments, but may also hinder psychological resilience and emotional wellbeing.43 Prospective 
studies have shown that childhood unpredictability in particular predicts emotion regulation difficulties and externalizing 
problems later in life.44,45 These characteristics may play out mostly in stressful contexts, such as the COVID-19 
pandemic,46 making individuals more susceptible to COVID-related distress and potentially greater sleep problems. No 
studies to date, however, have examined associations between childhood exposure to unpredictability and harshness and 
sleep quality during stressful periods.

Exposure to extreme stressors during childhood is known to increase the susceptibility to anxiety in later life.27 Given 
the negative effects of anxiety on sleep quality,15 the present study examined whether various childhood stressors were 
uniquely associated with poor sleep quality and symptoms of insomnia during the COVID-19 pandemic, and whether 
these associations were mediated by COVID-19-related anxiety. The study was conducted in Israel during the third wave 
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of the COVID-19 pandemic. As in other countries, the COVID-19 pandemic in Israel led to excess mortality, particularly 
for people above 55 years of age.47 During the first two waves of the pandemic, the government mandated strict 
containment measures, including limiting public gatherings and celebrations, limited use of public transport, and the 
closing of schools. Lockdowns were imposed in April-May and September-October 2020, and some restrictions 
remained in effect longer. The third wave led to high excess mortality between December 2020-February 2021. 
Lockdown measures, including the closure of non-essential stores and services, closure of schools, and limiting travel 
to a 1000-meter radius from home, were imposed for five weeks starting on December 27 2021.47

To the best of our knowledge, this is the first study to examine the unique associations of the number of ACEs, childhood 
harshness, and childhood unpredictability with COVID-related anxiety and sleep quality. We hypothesized that a larger 
number of ACEs, greater unpredictability, and greater harshness (indexed separately by exposure to morbidity-mortality and 
low socioeconomic status) are uniquely associated with poor sleep quality and an increase in symptoms of insomnia relative to 
the period before the pandemic, and that these associations are mediated by greater COVID-19-related anxiety.

Materials and Methods
The study was carried out in accordance with the declaration of Helsinki, and was approved by the Institutional Ethics 
Review Board (IERB) of the Max Stern Yezreel Valley College (approval # 2021–10). All participants provided their 
informed consent online, after which they completed the survey posted on the iPanel online platform. The survey took 
approximately 25 minutes to complete. The survey was conducted in Hebrew, using validated translations where necessary.

Participants
The study was conducted between February 7-15, 2021, during the third wave of the COVID-19 pandemic in Israel 
(December 2020-March 2021). The study began one day after the termination of a 5-week lockdown. A total of 586 
participants aged 18-40 (M = 27.53, SD = 6.48; 301 women, 285 men) were recruited from the Jewish-Israeli community 
to take part in an online study. They were members of iPanel (ipanel.co.il), a large online Israeli survey panel that has 
over 100,000 members from all walks of Israeli society. The sample was representative of the Hebrew-speaking, Jewish- 
Israeli population of the specified age range. Of the participants, 7.8% did not complete high school, 38.6% had a high 
school education, 14.7% had post-secondary non-academic education, and 38.9% had academic education (Bachelor’s 
degree or higher); 48.1% had full-time employment, 22.5% had part-time employment, 29.4% were not employed 
(31.7% of the sample indicated that they were students). Applicants were excluded if they reported suffering from sleep 
apnea syndrome (SAS) or periodic limb movement disorder during sleep (PLMD). Participants were compensated with 
points on the iPanel website that can be converted into gift certificates, worth approximately USD 27.

Measures
Demographics
All participants provided demographic information including age, gender, education level, and employment status.

Adverse Childhood Experiences
The number of adverse childhood experiences was assessed with the Adverse Childhood Experience Questionnaire,48 

a widely used and well-validated self-report questionnaire examining childhood traumas. It includes 10 binary (yes/no) 
items relating to three general categories: childhood abuse, neglect, and household dysfunction (eg. “Did a parent or 
other adult in the household (1) often or very often swear at you, insult you, or put you down? (2) often or very often act 
in a way that made you afraid that you would be physically hurt?”). ACEs refer to experiences that occurred before the 
age of 18. The sum of item scores ranges from 0 to 10, higher scores indicating greater exposure to childhood adversity.

Childhood Harshness
Two aspects of childhood harshness were assessed: low SES, based on 5 items (eg. “My family struggled financially”) 
used in previous studies, eg.45 and exposure to morbidity and mortality, based on 5 items concerning the death and illness 
of close others (eg. “People close to me died before their time”), similarly to previous studies, eg.41 Participants indicated 
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their agreement with each item on a 5-point scale ranging from 1 (strongly disagree) to 5 (strongly agree) relating to the 
first 10 years of their lives. We computed low SES and morbidity-mortality exposure scores by averaging the respective 
items (Cronbach’s αs = 0.77 and 0.79, respectively), with higher values indicating harsher childhood environments.

Childhood Unpredictability
Early-life unpredictability was assessed with a 9-item expanded version of a 6-item scale used in previous research,45 

rating the frequency of three types of events that signal unpredictability: changes in economic circumstances or resource 
availability, moving to a different environment (house, school, custody), and changes inside the family (people moving in 
and out of the house, parents becoming romantically involved with other people, losing or reestablishing contact with a 
first-degree family member). Participants indicated whether each of these events occurred in their first 10 years of life on 
a 4-point scale (0 = not at all; 1 = once; 2 = twice, 3 = three or more times). These ratings were summed to create an 
accumulated early-life unpredictability count score. Higher values indicate greater childhood unpredictability. The score 
of the 9-item version correlated highly with that of the 6-item version used in previous research (r = 0.96).

COVID-19-Related Anxiety
COVID-19-related anxiety was assessed with two items used in previous research:49 (a) “To what extent are you anxious 
these days?” and (b) “To what extent are you tense these days?”. Participants rated their degree of anxiety or tension 
specific to the current COVID-19 crisis on a 5-point scale ranging from 1 (not at all) to 5 (very much). The two items 
were averaged (Cronbach’s α = 0.87), higher scores indicating a higher level of COVID-19-related anxiety.

Insomnia Severity Index
The Insomnia Severity Index (ISI)39 is a seven-item self-report questionnaire assessing the nature, severity, and impact of 
insomnia based on a 5-point (0–4) scale. The sum score range is 0–28. Participants were asked to complete the ISI 
concerning two time points: (a) retrospectively, before the COVID-19 outbreak in Israel (Cronbach’s α = 0.88), and (b) 
currently, during the pandemic (Cronbach’s α = 0.91).

Pittsburgh Sleep Quality Index
The Pittsburgh Sleep Quality Index (PSQI)37 is a widely used self-report questionnaire that assesses sleep quality in the 
preceding month. The PSQI consists of 19 items used to evaluate perceived sleep quality. The items are used to generate 
categorical scores representing 7 PSQI subscales, and a total score reflecting the sum of the subscales. The total PSQI 
score range is 0-21, with higher scores representing poorer sleep.

Data Analysis
We computed correlations between all study variables. Next, we created an ISI difference score [Current ISI – pre- 
pandemic ISI] as an indicator of the amount of increase in insomnia symptoms during the pandemic (positive scores 
suggesting an increase). The main analysis was conducted in two stages. First, to examine the unique associations 
between specific childhood stressors and sleep quality variables (Model 1: Total Effects), we conducted a path analysis 
using Mplus version 8.3.50 The number of ACEs and the scores for childhood unpredictability, low SES, and morbidity- 
mortality exposure were specified as predictors. The PSQI score and the ISI difference score were specified as outcome 
variables. Second, to examine mediation by COVID-19-related anxiety (Model 2: Mediation), we added this variable to 
the path model as an outcome of the four childhood stressors and a predictor of the two sleep variables (Figure 1). We 
also included direct paths between the four childhood stressors and the two sleep variables. Both path models were 
estimated using Maximum Likelihood (ML) estimation. Indirect paths in Model 2 were estimated using 95% bias- 
corrected bootstrap confidence intervals (k = 5000). In this method, confidence intervals that do not include 0 indicate a 
statistically significant effect (p < 0.05). Model fit was not an issue because both models were saturated. There were no 
missing values in any of the variables in our dataset.

Results
Descriptive statistics and zero-order correlations between all study variables are reported in Table 1. Early childhood 
stressors were positively intercorrelated, and all were positively correlated with sleep and anxiety measures, with the one 
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exception being a nonsignificant correlation between childhood exposure to morbidity and mortality and the ISI 
difference score. Sleep and anxiety measures were also positively intercorrelated, with the one exception being a 
small negative correlation between the ISI before score and the ISI difference score, suggesting that individuals who 
experienced more insomnia symptoms before the pandemic tended to experience a lower increase in insomnia over this 
period. In general, ISI scores were significantly higher during the pandemic than before it [t(584) = 9.99, p < 0.001], 
suggesting an increase in insomnia symptoms during this period. Standardized ML estimates and confidence intervals for 
Model 1 are provided in Table 2. The PSQI score was significantly associated with the number of ACEs and childhood 
exposure to morbidity-mortality, indicating that these childhood stressors were predictive of poor sleep quality during the 
COVID-19 pandemic. The ISI difference score was uniquely associated with the number of ACEs and childhood 
unpredictability, indicating that these childhood stressors were uniquely predictive of an increase in insomnia symptoms 
during the COVID-19 pandemic. Model 1 explained 14% of the variance in PSQI scores and 4.3% of the variance in ISI 
difference scores.

Figure 1 Mediation model (Model 2): Bolded paths are significant (p < 0.05); dashed paths are nonsignificant. 
Abbreviations: ACEs, Adverse Childhood Experiences; Poor sleep quality, The Pittsburgh Sleep Quality Index (PSQI) total score; Insomnia symptoms difference, The 
Insomnia Severity Index (ISI) during COVID-19 minus before COVID-19.

Table 1 Descriptive Statistics and Zero-Order Correlations Between Study Variables

1 2 3 4 5 6 7 8 9

1. No. of ACEs

2. M-M exposure 0.25***

3. Low SES 0.41*** 0.18***
4. Unpredictability 0.48*** 0.33*** 0.43***

5. COVID anxiety 0.33*** 0.24*** 0.18*** 0.28***

6. PSQI 0.32*** 0.24*** 0.23*** 0.25*** 0.54***
7. ISI difference 0.18*** 0.06 0.12** 0.18*** 0.35*** 0.48***

8. ISI before 0.17*** 0.23*** 0.12** 0.17*** 0.37*** 0.59*** −0.10*

9. ISI after 0.26*** 0.22*** 0.18*** 0.25*** 0.53*** 0.80*** 0.59*** 0.74***
Mean 0.96 1.73 2.27 3.92 2.28 6.39 1.81 6.08 7.89

SD 1.60 0.83 0.81 3.65 1.09 3.56 4.40 5.29 6.53

Notes: *p < 0.05 **p < 0.01 ***p < 0.001. 
Abbreviations: ACEs, Adverse Childhood Experiences; M-M, Morbidity-Mortality; PSQI, The Pittsburgh Sleep Quality Index total score; ISI difference, The Insomnia 
Severity Index during COVID-19 minus before COVID-19.
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Standardized ML estimates and confidence intervals for Model 2 are provided in Table 3. A larger number of ACEs, 
greater childhood unpredictability, and greater childhood morbidity-mortality exposure were significantly associated with 
greater COVID-19-related anxiety, which in turn was associated with worse sleep quality on the PSQI and an increase in 
insomnia symptoms on the ISI. The resulting indirect paths were all significant, indicating significant mediation by 
COVID-19-related anxiety (Table 4). Some direct paths also emerged; regardless of COVID-19-related anxiety, poor 
sleep quality on the PSQI was directly predicted by a larger number of ACEs, greater morbidity-mortality exposure, and 
lower SES during childhood. No direct paths were found between childhood stressors and the ISI difference score 
(Figure 1). Model 2 explained 33% of the variance in PSQI scores, 13.4% of the variance in ISI difference scores, and 
14.4% of the variance in COVID-19-related anxiety. We repeated all analyses using the 6-item version of the unpredict-
ability score, with similar results.

Table 2 Standardized Maximum Likelihood Estimates. Model 1 – Childhood Stressors 
Predicting Sleep Variables

β SE β/SE p 95% CI

PSQI
No. of ACEs 0.22 0.05 5.01 < 0.001 [0.14, 0.31]

M-M exposure 0.15 0.04 3.59 < 0.001 [0.07, 0.23]
Low SES 0.08 0.04 1.87 0.061 [−0.004, 0.17]

Unpredictability 0.06 0.05 1.24 0.216 [−0.03, 0.15]

ISI Difference
No. of ACEs 0.12 0.05 2.41 0.016 [0.02, 0.21]

M-M exposure −0.01 0.04 −0.33 0.742 [−0.10, 0.07]
Low SES 0.02 0.05 0.44 0.659 [−0.07, 0.11]

Unpredictability 0.12 0.05 2.42 0.016 [0.02, 0.22]

Abbreviations: ACEs, Adverse Childhood Experiences; M-M, Morbidity-Mortality; PSQI, The Pittsburgh Sleep 
Quality Index total score; ISI difference, The Insomnia Severity Index during COVID-19 minus before COVID-19.

Table 3 Standardized Maximum Likelihood Estimates. Model 2 – Childhood Stressors 
Predicting Sleep Variables Mediated by COVID-19 Anxiety

β SE β/SE p 95% CI

PSQI
No. of ACEs 0.12 0.04 2.82 0.005 [0.04, 0.20]
M-M exposure 0.08 0.04 2.17 0.030 [0.01, 0.15]

Low SES 0.08 0.04 2.11 0.035 [0.01, 0.16]

Unpredictability 0.00 0.04 0.00 0.999 [−0.08, 0.08]
COVID anxiety 0.47 0.03 14.26 < 0.001 [0.41, 0.54]

ISI Difference
No. of ACEs 0.04 0.05 0.87 0.387 [−0.05, 0.13]
M-M exposure −0.06 0.04 −1.45 0.147 [−0.14, 0.02]

Low SES 0.02 0.04 0.46 0.646 [−0.07, 0.11]

Unpredictability 0.08 0.05 1.67 0.094 [−0.01, 0.17]
COVID anxiety 0.33 0.04 8.18 < 0.001 [0.25, 0.40]

COVID anxiety
No. of ACEs 0.23 0.05 5.16 < 0.001 [0.14, 0.32]
M-M exposure 0.14 0.04 3.49 < 0.001 [0.06, 0.22]

Low SES 0.00 0.04 0.01 0.990 [−0.09, 0.09]

Unpredictability 0.12 0.05 2.64 0.008 [0.03, 0.22]

Abbreviations: ACEs, Adverse Childhood Experiences; M-M, Morbidity-Mortality; PSQI, The Pittsburgh Sleep 
Quality Index total score; ISI difference, The Insomnia Severity Index during COVID-19 minus before COVID-19.
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In sum, poor sleep quality during the COVID-19 pandemic based on the PSQI was directly and indirectly (through 
COVID-19-related anxiety) associated with the number of ACEs and exposure to morbidity-mortality during childhood, 
directly associated with low SES during childhood, and indirectly associated with childhood unpredictability. An increase 
in insomnia symptoms based on the ISI was indirectly associated with the number of ACEs, exposure to morbidity- 
mortality, and unpredictability during childhood.

Discussion
The present study examined the associations of various childhood stressors (ACEs, harsh and unpredictable childhood 
environments) with sleep quality and symptoms of insomnia during the third wave of the COVID-19 pandemic in Israel, 
and whether these associations were mediated by COVID-19-related anxiety.

Consistent with previous reports,8 participants reported an increase in symptoms of insomnia since the outbreak of the 
pandemic (mean ISI scores of 7.89 compared to 6.08 before the pandemic). General sleep quality, as measured by the 
PSQI (6.39), was also high in comparison to that demonstrated in studies conducted in Israel before the COVID-19 
pandemic (eg. 4.4 in the study of Cohen et al).51 The mean global PSQI and ISI scores in the current study were within 
the range observed in England, Italy, the West Balkan, and the USA during the third wave of the COVID-19 pandemic 
(ISI= 6.9-8.1; PSQI = 5.77-7.62).52–55

In the present study, several childhood stressors were found to be associated with a reduction in sleep quality and with 
increased symptoms of insomnia. The most consistent predictor was the number of ACEs. A larger number of ACEs was 
associated with both poor sleep quality and an increase in symptoms of insomnia relative to the period before the 
pandemic. These findings are consistent with previous studies examining the association between ACEs and sleep quality 
in general30–32 and in the context of the COVID-19 pandemic in particular.36 Previous studies, however, examined the 
number of ACEs in isolation, without taking into account other aspects of the childhood environment.

Greater childhood harshness, as indexed by exposure to morbidity and mortality, was associated with poor sleep 
quality during the pandemic, and greater childhood unpredictability was associated with an increase in insomnia 
symptoms relative to the period before the pandemic. These associations were not strong but were present above and 
beyond the effect of the ACEs, indicating that they were distinct stressors with unique effects on sleep quality, and they 
should be considered in future studies. These findings are consistent with life history models that found a connection 
between early exposure to harshness and unpredictability and poor health outcomes later in life.56 Yet, the present study 
is the first to link childhood harshness and unpredictability to poor sleep quality in adulthood.

Table 4 Model 2 – Bias-Corrected 95% Bootstrap Confidence 
Intervals for Standardized Indirect Effects Through COVID-19 Anxiety

β SE 95% CI

PSQI
No. of ACEs 0.11 0.03 [0.06, 0.17]

M-M exposure 0.07 0.02 [0.03, 0.11]
Low SES 0.00 0.02 [−0.04, 0.04]

Unpredictability 0.06 0.03 [0.01, 0.11]

ISI Difference
No. of ACEs 0.08 0.02 [0.04, 0.12]

M-M exposure 0.05 0.01 [0.02, 0.08]
Low SES 0.00 0.02 [−0.03, 0.03]

Unpredictability 0.04 0.02 [0.01, 0.08]

Note: Confidence intervals that do not include 0 indicate a statistically significant effect 
(p < 0.05). 
Abbreviations: ACEs, Adverse Childhood Experiences; M-M, Morbidity-Mortality; 
PSQI, The Pittsburgh Sleep Quality Index total score; ISI difference, The Insomnia 
Severity Index during COVID-19 minus before COVID-19.
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COVID-19 provides an important context for studying the health effects of childhood environments. Exposure to 
childhood unpredictability, for example, may influence individuals’ response to the pandemic both physiologically and 
psychologically.57 The present study identified COVID-19-related anxiety as a key pathway by which childhood stressors 
may lead to reduced sleep quality in adulthood. Specifically, the results revealed indirect effects of childhood unpredict-
ability, morbidity-mortality exposure, and adverse experiences on sleep difficulties and worsening insomnia during 
COVID-19, mediated by greater anxiety surrounding COVID-19. These results are consistent with substantial evidence 
for a link between childhood stressors and anxiety disorders in adulthood. Childhood stressors may provoke increased 
activation of the HPA axis that can endure into adulthood, increasing the risk for anxiety disorders (for a review, see 
Juruena et al).58 A recent study showed that a history of early sexual abuse increased the risk for anxiety in health 
professionals caring for patients with COVID-19.59 The results of the present study are also consistent with several 
studies showing levels of anxiety during the COVID-19 pandemic to be positively correlated with levels of insomnia and 
other indices of poor sleep quality.10,21,22 Nevertheless, we also found some direct effects, with greater morbidity- 
mortality exposure, financial difficulties, and adverse experiences in childhood uniquely predicting greater sleep 
difficulties during COVID-19, above and beyond general levels of anxiety surrounding the pandemic.

Exposure to ACEs, childhood harshness, and childhood unpredictability were more consistently associated with 
overall sleep quality, as measured by the PSQI, than with severity of insomnia symptoms, as measured by the ISI. This 
difference may reflect the fact that the PSQI assesses a broader aspect of sleep than the ISI. Furthermore, the PSQI was 
administered once, whereas the ISI was administered twice, with respect to insomnia symptoms before and during the 
pandemic. Thus, the PSQI scores reflected sleep quality during the pandemic, whereas the ISI-difference scores used in 
the analysis reflected the increase in insomnia symptoms following the outbreak of the pandemic.

The present study expands the literature on adverse childhood experiences by incorporating measures of harsh and 
unpredictable childhood environments as distinct childhood stressors. The results of the study demonstrate that various 
childhood stressors may uniquely contribute to a reduction in sleep quality during stressful periods, such as the COVID-19 
pandemic, and that context-related anxiety may mediate these associations. Given that stress-inducing environmental 
events, such as the COVID-19 pandemic, are likely to recur, and given the grave medical and psychological consequences 
of low sleep quality and sleep disturbances,23,60 these findings have important clinical implications. It may be particularly 
important to train adults who were exposed to severe stressors in childhood to adopt effective strategies for managing 
anxiety and reducing stress reactivity to avoid deterioration of sleep quality in response to significant external stressors.

Limitations and Future Directions
The present study should be viewed in light of several limitations. First, the participants were all members of an online 
Israeli survey panel. Although they were representative of the various subgroups of Jewish-Israeli population of the 
specified age range (18-40), biases in sample composition may have occurred. For example, the sample may not 
represent individuals who do not have easy access to the Internet. Future studies should aim to include such individuals 
by distributing paper-and-pencil surveys to eligible participants. Future studies should also aim to include populations 
that did not take part in the current study, such as Israelis who are not Jewish (20% of the Israeli population) and different 
age groups. Second, the childhood stressors were measured based on retrospective self-reports, which may be subject to 
recall bias. For example, it was found that reports of childhood trauma decrease with age.23 Because of the cross- 
sectional study design, insomnia severity before COVID-19 was also based on retrospective self-reports, and was thus 
similarly subject to recall bias as well as other biases that may result from the use of self-reports. Future studies should 
rely on longitudinal methods and use multiple sources of information to assess childhood environments and sleep quality. 
Last, the present study did not assess the personal effect of the pandemic on participants (eg. having a loved one fall ill or 
die, having suffered from a severe form of COVID-19) and therefore the contribution of such experiences to the 
participants’ COVID-related anxiety could not be determined.

Conclusion
The present study demonstrated that the number of adverse experiences during childhood, as well as harsh and 
unpredictable childhood environments, predicted poorer sleep during the COVID-19 pandemic, and that anxiety related 
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to the pandemic mediated the effects of these childhood stressors on sleep. These findings have important clinical 
implications that may be relevant to stressful periods in general.
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