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Abstract 

 Stress-related sleep disturbances are common, and poor sleep quality can negatively affect 

health. Previous work indicates that early life adversity is associated with compromised sleep 

quality later in life, but it is unknown whether it predicts greater declines in sleep quality during 

stressful life transitions. We propose and test a conceptual model whereby individuals who 

reported experiencing greater levels of child maltreatment would experience greater 

psychological distress during a stressful life transition, which in turn would contribute to greater 

declines in sleep quality, relative to their quality of sleep before the stressful transition. 

Controlling for potential confounding variables (e.g., age, gender), structural equation modelling 

demonstrated that psychological distress experienced during a stressful transition (i.e. beginning 

life at university) mediated the relationship between childhood emotional neglect and changes in 

sleep quality. The hypothesized model demonstrated a good overall fit to the data, χ
 2

 (15) = 

17.69, p = .279, CFI = .99, TLI = .97, SRMR = .04, RMSEA = .04 (90% CI < 0.001-0.09).  

Emotional neglect (β = .22) was positively associated with psychological distress which in turn 

was positively associated with poor sleep quality (β = .31) during a stressful transition. Future 

research should aim to understand the specific stressors in the university environment that are 

most challenging to individuals who faced early life emotional maltreatment. These findings will 

help inform interventions to facilitate adaptation to a new environment and improve sleep quality 

for these university students.  

Keywords: childhood emotional maltreatment; sleep quality; psychological distress; university 

students 
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 Changes in sleep quality and levels of psychological distress during the adaptation to university: 

the role of childhood adversity.   

 Accumulating evidence suggests that stress, including significant life events, is a risk 

factor for poor sleep (Chapman et al., 2011; Strine & Chapman, 2005).  Further, adversity during 

one developmental period can affect sleep quality across the life-span. Child maltreatment, is 

defined broadly as acts of commission (abuse) or omission (neglect) perpetrated by a caregiver 

that results in harm or threat of harm to a child (Leeb, Pauloi, Melanson, Simon & Arias, 2008). 

Maltreatment in childhood associates with increased sleep disturbances and reduced quality of 

sleep in adolescence and adulthood (Baiden, Fallon, den Dunnen, Boateng, 2015; Kajeepeta, 

Gelaye, Jackson, Williams, 2015; Koskenvuo, Hublin, Partinen, Paunio & Koskenvuo, 2010; 

Mcphie, Weiss & Wekerle, 2014; Ramswah, Ancoli-Israel, Sullivan, Hitchcock, Stein, 2011; 

Wang, Raffeld, Slopen, Hale & Dunn, 2016).  

Individuals who experience maltreatment during childhood are at an increased risk for 

psychological distress in adulthood (Edwards, Probst, Rodenhier-Stampfli, Gidycz & Tansill, 

2014; Min, Farkas, Minnes, & Singer, 2007). Psychological distress refers to an emotional state 

experienced in response to stress that is characterized by symptoms of depression and anxiety 

(Barlow & Durand, 2005), and a perceived inability to cope (Ridner, 2004). Given that 

psychological distress is known to negatively impact sleep quality (Almojali, Almalki, 

Alothman, Masuadi & Alaqeel, 2017; Cunningham, Wheaton, & Giles, 2015; Seun-Fadipe & 

Mosaku, 2017), it is possible that higher levels of psychological distress may shape sleep quality 

in a negative way for individuals who experience child maltreatment. In line with this 

suggestion, previous research found that psychological distress is a mediator between childhood 

maltreatment and sleep quality in adolescence (McPhie, Weiss & Wekerle, 2014). However, it 
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remains unclear if childhood maltreatment is also associated with changes in sleep quality during 

stressful transitions or life events and specifically whether psychological distress experienced 

during this life event mediates this relationship.  

One such life transition with the potential to elicit both psychological distress and 

changes in sleep quality is beginning life at a university. This is a time of tremendous change and 

adaptation (Bliming & Miltenberg, 1981; Raymore, Barber & Eccles, 2001). First year university 

students are faced with navigating a new environment, expectations, relationships and challenges 

(Arnett, 2000). This transition is likely to give rise to heightened psychological distress for most 

students (Saleh, Camart & Romo, 2017). Indeed, psychological distress among university 

students is a major health concern, with more than 50% of university students reporting 

depressive symptoms shortly after beginning university (Furr, Westefeld, McConnell. & Jenkins, 

2001). Prior research indicates that sleep is particularly disturbed in this population, with 

students overwhelmingly attributing sleep disturbances to psychological distress (Lund, Reider, 

Whiting & Prichard, 2010). Given that individuals who experience emotional maltreatment in 

childhood tend to experience greater psychological distress (Braver et al., 1992; Briere & Runtz, 

1988), it is possible that university students who experienced maltreatment during their 

childhood years will experience heightened levels of psychological distress at the start of 

university (Filipkowski, Heron & Smyth, 2016; Schilling, Aseltine & Gore, 2007). As a result, 

the quality of their sleep may suffer more compared to other university students.  

 Based on the existing literature documenting associations between childhood 

maltreatment and psychological distress, and psychological distress and sleep quality, we 

propose a conceptual model whereby individuals who report greater levels of child maltreatment 

will experience greater psychological distress during a stressful life transition. Further, we 
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propose that this experienced distress may contribute to greater declines in sleep quality 

compared to what they experienced before the stressful transition.  In other words, we propose 

that during the stressful transition to university, greater psychological distress will mediate the 

negative impact that childhood maltreatment has on sleep quality. Using a longitudinal design, 

we tested our conceptual model by assessing childhood maltreatment (i.e., physical abuse, 

emotional abuse, physical neglect, emotional neglect), psychological distress experienced during 

a stressful life transition (i.e., the beginning of university), and sleep quality both before and 

during the stressful life transition.  We then examined whether experiencing greater childhood 

maltreatment was associated with a greater change in sleep quality between final year of sixth 

form and first year of university
1
 (i.e. greater declines in sleep quality), and whether this was 

mediated by greater reported psychological distress during the beginning of university.  The 

hypothesized model is presented in Figure 1a. To determine whether our conceptual model 

proposed provided the best fit to the data, we further examined an alternate model (Figure 1b) 

which explored whether changes in sleep would serve as a better mediator in the associations 

between the different variables of interest.   

As noted earlier a significant body of work documents cross-sectional associations 

between childhood maltreatment and later sleep quality (Baiden, Fallon, den Dunnen, Boateng, 

2015; Counts, Grubin & John-Henderson, 2018; Kajeepeta, Gelaye, Jackson, Williams, 2015; 

Koskenvuo, Hublin, Partinen, Paunio & Koskenvuo, 2010; Mcphie, Weiss & Wekerle, 2014; 

Wang, Raffeld, Slopen, Hale & Dunn, 2016). In one prospective study, agency substantiated 

reports of childhood maltreatment was associated with worse sleep quality at a 21-year follow-up 

                                                      
1 

Final year of sixth form is the American equivalent of senior year of high school. First year of 

university is the American equivalent of first year of their undergraduate degree (first year of 

college).  
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(Abajobir, Kisley, Williams, Strathearn, Najman, 2017). The current investigation extends this 

body of work by using a longitudinal approach to investigate whether childhood maltreatment 

predicts changes in sleep quality during a stressful life transition – the start of university life.  

     Methods 

Final year sixth form students (N = 185) were recruited from schools in close proximity 

to the University of Birmingham. Exclusion criteria included self-reported history of 

cardiovascular disease and not intending to enroll in university the next academic year.  The 

cardiovascular exclusion criteria were implemented for the main aim of the project examining 

cardiovascular responses to acute laboratory stress (e.g., Brindle et al., 2016).  The current 

manuscript are secondary analyses of the dataset. At the time of recruitment, participants were 

informed that the study consisted of a laboratory visit (phase 1) during their final year of sixth 

form and a follow-up online questionnaire assessment (phase 2) approximately 6 months into 

their first year of university.  This time was selected since it was prior to their end of year exams.  

Participants were asked to sign up for the study only if they were willing to commit to 

participation in both phases. The study information and consent form included information about 

the follow-up portion of the study. All participants and legal guardians, if participants were under 

18 years old, gave informed consent.  Participants under 18 years old provided assent. 

Participants received £10 for study participation. The study was approved by the University of 

Birmingham Ethics committee. 

Measures 

In phase 1, participants completed questionnaires in a quiet room upon arriving at the 

laboratory.  
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 Childhood trauma. The 28-item version of the Childhood Trauma Questionnaire (CTQ; 

Bernstein & Fink, 1998) was used to assess childhood trauma at Phase 2. The CTQ is a self-

report measure that encompasses experiences from 0-17 years of age. Here we used 4 of the 

subscales measuring the following types of childhood maltreatment: emotional abuse (e.g., 

people in my family said hurtful or insulting things to me), physical abuse (e.g., people in my 

family hit me so hard that it left me with bruises or marks), emotional neglect (e.g., I felt loved; 

reverse scored), and physical neglect (e.g., I didn’t have enough to eat). Each of the subscales 

has 5 items and a 5-point frequency of occurrence scale is used: (1) never true, (2) rarely true, (3) 

sometimes true, (4) often true, and (5) very often true. The possible range for each subscale is 5-

25. The Cronbach’s alpha for these subscales in this sample were all above 0.70.  The CTQ is 

used widely as a retrospective measure of childhood trauma in college students (Demirci, Yildiz, 

Selvi, & Akpinar, 2016; Paivio & Cramer, 2004). 

 Sleep. The 19-item Pittsburgh Sleep Quality Index (PSQI) was administered (Buysse, 

Reynolds, Monk, Berman, & Kupfer, 1989). The PSQI assesses sleep quality disturbances during 

the previous month. The scale consists of 19 items which are used to derive a total of seven 

component scores: sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep 

disturbances, sleep medication and daytime dysfunction. The seven component scores are 

summed to produce a global PSQI score. Global PSQI scores (possible range of 0-21; higher 

scores represent more severe sleep complaints) were computed for each participant. Participants 

completed the PSQI at Phase 1 and at Phase 2, providing a global measure of sleep quality before 

beginning university and during their first year as a university student. While this measure does 

not consistently associate with polysomnography measures of sleep (Buysse et al., 2008), a 

recent investigation found that the PSQI associates with some objective measures of sleep 
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quality including sleep efficiency (Kaplan et al., 2017). Cronbach’ alpha for this measure was 

0.70 (time 1 and time 2). This measure is commonly used as a measure of global sleep quality 

among college students (Kenney, Labrie, Hummer & Pham, 2012; Vargas, Flores, Robles, 

2014).  

 Depression and anxiety. Depression and anxiety were measured at Phase 1 and Phase 2 

using the Hospital Anxiety and Depression Scale (Zigmond & Snaith, 1983). These scales were 

included given that depressive symptoms and levels of anxiety are likely affected by the 

transition to university. The HADS includes 14 items, 7 measuring depression and 7 measuring 

anxiety. We calculated a total HADS score that reflects both depression and anxiety (range: 0-42, 

Cronbach’s alpha for the anxiety and depression subscale were above  0.70 at time 1 and time 2. 

This measure has been used previously as a measure of depression and anxiety in college 

students (Choi, Wong & Fong, 2017; Matsudaira & Kitamura, 2006).  

 Perceived Stress Scale. The 10-item Perceived Stress Scale (PSS-10) was used to assess 

the degree to which situations in life are perceived as stressful (Cohen, Kamarck, & 

Mermelstein, 1983). This scale correlates with life-events scores, depressive and physical 

symptomatology, social anxiety and utilization of health services. Participants completed the 

PSS-10 at Phase 1 and at Phase 2, providing a measure of perceived stress during their final year 

of sixth form and six months into their first year as a university student (range: 0-40, Cronbach’s 

alpha was .71 at time 1 and time 2.   This scale has been used widely as a measure if perceived 

psychological stress in college samples (Choi, Wong & Fong, 2017; Pettit & Debarr, 2011; 

Stoliker & Lafreniere, 2015).  

Statistical Analyses 
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 Analyses were conducted using SPSS version 22 (IBM Corp, USA) and AMOS 22 (IBM 

Corp, USA).  A composite score of psychological distress was created for Time 2 comprised of 

the HADS total score and PSS score since these measures were highly correlated (r = 0.73) and 

based on previous research that describes psychological distress as a composite of stress, 

depressive symptoms and anxiety (DiPietro, Novak, Costigan, Atella, & Reusing, 2006). The 

HADS and PSS were independently standardized.  The two standardized scores were then 

summed and labelled as “psychological distress.” The HADS and PSS were independently 

standardized.  The two standardized scores were then summed and labelled as “psychological 

distress.” 

The hypothesized model was then examined using path analyses.  Goodness of fit was 

tested using the chi-squared likelihood statistic ratio (χ²; Joreskog & Sorbom, 1993).  Since a 

nonsignificant value is rarely obtained in practice, additional fit indices were also employed.  

Based on Hu and Bentler’s (1999) recommendations, the Standardized Root Mean Square 

Residual (SRMR; Bentler, 1995) and Root Mean Square Error of Approximation (RMSEA) 

indicated absolute fit (values of  .08 and .06 respectively representing an adequate fit; Hu & 

Bentler, 1999).  Additionally, the Tucker Lewis Index (TLI) and Comparative Fit Index (CFI) 

were employed to reflect incremental fit (values > .90 and > .95 indicating an adequate and 

excellent model fit, respectively; Hu & Bentler, 1999).   

Controlling for age, gender, and sleep quality at time 1, we examined whether 

psychological distress at time 2, mediated the relationship between our four childhood 

maltreatment predictors (i.e., physical abuse, emotional abuse, physical neglect, and emotional 

neglect) and sleep quality at time 2. Mediation analyses was conducted following Hayes’ (2013) 

recommendation of testing for indirect effects.  Standardized regressions and 90% confidence 
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intervals, generated from bootstrapping of 2000 samples were reported for all significant indirect 

effects. 

Next, the hypothesized model was compared to an alternate model. The alternative model 

(Figure 1b) examined whether sleep quality at time 2 mediated the relationship between 

childhood maltreatment and psychological distress. The same fit indices as those used when 

testing the hypothesized model were employed for the alternative model.  

Results 

Sample Characteristics  

Participants were between 17 years and 19 years of age at phase 1 (M = 18.03, SD = 

0.43), 81% female, and 52% Caucasian. One hundred and thirty-seven of the 185 participants 

completed the follow up (74.1%).  Full data was available for 132 participants (84% female).  

There were no significant differences in sleep quality, anxiety, depression, or perceived stress at 

phase 1 between those who did and did not complete the follow-up (p’s > .05).   

Means and standard deviations of childhood emotional abuse, childhood physical abuse, 

childhood emotional neglect, childhood physical neglect, depression and anxiety, psychological 

distress, global sleep quality at phase 1, global sleep quality at phase 2, and change in global 

sleep quality are reported in Table 1 for participants who completed follow-up.  According to the 

scoring for the Hospital Anxiety and Depression Scale, thirty percent of participants were above 

the clinical cutoff for anxiety at time 1 and 3.2% were above the clinical cutoff for depression. 

According to the PSQI cutoffs for poor sleep quality (a score of 5 or more), 51.1% of students 

had poor sleep quality at time 1 (a score of 5 or more), and 61.8% of students had poor sleep 

quality at time 2. Table 2 lists bivariate correlations between main variables of interest.  

Hypothesized Model  
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 The hypothesized model (Figure 1a) was tested by inserting regressions paths from 

physical abuse, emotional abuse, physical neglect, and emotional neglect to psychological 

distress, and from psychological distress to change in sleep quality. Direct regression paths were 

also included from physical abuse, emotional abuse, physical neglect, and emotional neglect to 

change in sleep quality to see whether any evident association was indirect through 

psychological distress. The model revealed a good fit to the data (see Table 3). However, 

regression paths to psychological distress from physical abuse (p = .689), emotional abuse (p = 

.466), and physical neglect (p = .817) were non-significant, as were regression paths to sleep 

quality from all predictors (physical abuse: p = .115; emotional abuse: p = .077; physical neglect: 

p = .885; emotional neglect: p = .100). As shown in Figure 1a, individuals who experienced 

greater emotional neglect experienced greater psychological distress which in turn was 

associated with a reduction in sleep quality. Although emotional neglect was not directly 

associated with change in sleep quality, there was an indirect pathway via psychological distress 

( = .15, p = .027, CI = .017 – .153). This suggests the relationship between childhood emotional 

neglect and change in sleep quality during the transition to university life is mediated by 

psychological distress. 

Alternate Model 

 An alternate model was tested to examine whether sleep at time 2 mediated the 

relationship between childhood maltreatment and psychological distress. As highlighted in 

Figure 1b, regression paths were included from the four measures of childhood maltreatment to 

psychological distress and sleep at time 2. A final regression path was included from sleep at 

time 2 to psychological distress. Results of the analysis provided the same fit to the data the same 

fit to the data (See Table 3 and Figure 1b). However, regression weights were all non-significant 
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except the paths from sleep quality at time 2 (p < .001) and emotional neglect (p = .022) to 

psychological distress, and from sleep quality at time 1 to sleep quality at time 2 (p <.001).  

Consequently, sleep at time 2 does not appear to mediate the relationship between childhood 

maltreatment and psychological distress.     

      Discussion 

 The transition to university is a time marked by high levels of psychological distress 

(Saleh, Camart & Romo, 2017). Students are often living independently from their parents or 

caregivers for the first time, are navigating new social relationships, and facing new academic 

challenges. Further, new university students encounter situations where they are required to 

make decisions about risky health behaviors (Rivers, Brackett, Salovey, Omori & Sickler, 2013; 

Decamps, Le Nair & Hagger, 2013). While the large majority of university students report sleep 

disturbances (Prichard & Cunningham, 2012; Lee, Wuertz, Rogers & Chen, 2013), previous 

work indicates that university students who have experienced trauma earlier in life struggle more 

with the adjustment to university compared to students with no history of trauma (Banyard & 

Cantor, 2004).  

 Here, utilizing a longitudinal design, we tested our conceptual model of whether unique 

forms of childhood maltreatment (emotional abuse, emotional neglect, physical abuse, and 

physical neglect) predict the degree to which sleep quality is affected by a time of transition 

marked by high levels of stress, specifically the transition from the final year of sixth form to the 

beginning of university. We also tested whether any observed associations were mediated by 

psychological distress experienced during the transition. Sleep quality data were collected while 

participants were still in sixth form, and once again approximately 6 months into their first year 

of university. Given the consistent relationship between psychological distress and sleep quality 
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(Caldwell & Redeker, 2009; Mystakidou, Parpa, Tsilika, Galanos & Vlahos, 2009; Scott, 

Paterson & Happel, 2014), particularly for university students (Lee et al., 2013; Prichard & 

Cunningham, 2012), we hypothesized that any observed relationships between childhood 

maltreatment and changes in global sleep quality would be mediated by levels of psychological 

distress experienced in the first year of university. 

 In line with our proposed conceptual model, we found that childhood maltreatment, in the 

form of self-report of emotional neglect, predicted greater declines in sleep quality from the final 

year in sixth form to the beginning of university. Childhood emotional neglect was also 

positively associated with psychological distress in the first year of university. Mediation 

analyses confirmed our hypothesis that any associations between childhood maltreatment and 

changes in sleep quality during a stressful transition would be mediated through experiencing 

greater levels of psychological distress during this transition. Consequently, individuals that 

experience emotional neglect in childhood tend to report feeling greater levels of distress during 

a stressful transition and it is this psychological distress that in turn is associated with poorer 

sleep quality compared to their quality of sleep before the start of university.   

 The results suggest that individuals with history of emotional neglect have a specific 

vulnerability to stressors that impact their levels of distress and quality of sleep. Our model 

suggest that psychological distress experienced at the start of university may explain the 

relationship between childhood emotional neglect and changes in sleep quality during the 

transition to university. Childhood emotional abuse, physical abuse and physical neglect were 

not associated with psychological distress or changes in sleep quality when accounting for the 

association between childhood emotional neglect and these outcomes. This is in line with 

previous research indicating that unique forms of childhood maltreatment differentially affect 
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health behaviors (Rodgers, Lang, Laffaye, Satz, Dresselhaus, Stein, 2004) and separate work 

highlighting the unique contribution of emotional neglect in childhood as a predictor of 

outcomes later in life (Lipschitz et al., 1999). Historically, focus has been placed on sexual abuse 

and physical abuse as predictors of problematic health behaviors later in life, while emotional 

neglect has received much less attention. However, emotional neglect represents over half of the 

maltreatment cases reported to child protective services in the United States (U.S. Dept of 

Health, 1988). Our findings support the notion that emotional neglect in childhood can have 

independent and important consequences on health-relevant outcomes across the lifespan.  

Limitations 

 There are important limitations of this research. First, the Childhood Trauma 

Questionnaire (CTQ) was only measured at Phase 2, which may have inflated corresponding 

measures of distress and sleep due to common time measurement variance. However, previous 

research has demonstrated the CTQ has good test-retest reliability in undergraduate students 

(Paivio & Cramer, 2004; Raes & Hermans, 2008). Second, our measure of sleep is based on self-

report, and as such could similarly be affected by current mood or affect. The PSQI was chosen 

due to the longitudinal nature of the study and the students attending universities throughout the 

United Kingdom and the world, making it difficult to gather meaningful follow-up objective 

sleep data. Although self-report measures of sleep have potential limitations, we were concerned 

with capturing measures of habitual sleep, of which polysomnography cannot capture.  Also, as 

sleep-related epidemiological work is based, to a large extent, on self-reported sleep, using the 

PSQI allowed us to more readily interpret our results as a function of mental and physical health 

outcomes. The PSQI measure of global sleep quality used in this study has previously been 

associated with measures of psychological distress and disease outcomes. (Buysse et al., 2008; 
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Casement, Harrington, Miller & Resick, 2012; Jennings et al., 2007). Finally, while PSQI 

measure of sleep quality is not significantly associated with polysomnography, an objective 

measures of sleep architecture (Buysse et al., 2008), recent research indicates that the PSQI is 

significantly related to sleep efficiency, total sleep time, and sleep stage transitions (Kaplan et 

al., 2017). Third, it is unknown if students lived at home, with another relative, in independent 

off-campus housing, or in on-campus housing. Their primary living arrangements may have 

influenced the results of this study. However, a study examining psychological distress in over 

7,000 undergraduates from 16 different universities demonstrated that living arrangements did 

not influence psychological distress levels among undergraduate students (Adlaf et al., 2001). 

Nevertheless, future research should measure if students are living on-campus or at home. Lastly, 

the study is correlational and cannot determine definite causality (Christenfeld, Sloan, Carroll, & 

Greenland, 2004). However, the use of structural equation modeling ensured that the conceptual 

model hypothesized could be directly compared to other potential models. The significant 

indirect effects of emotional maltreatment on changes in sleep quality through psychological 

distress, and the goodness of fit statistics confirmed that the hypothesized model provided an 

excellent fit to the data, whereas alternative models afforded a poorer fit.  

 The differential susceptibility to the environment theory (Belsky & Pluess, 2009) posits 

that some individuals are more susceptible to both the negative (risk-promoting) and positive 

(development-enhancing) features of the environment. In line with this theory, it is possible that 

while the sleep quality of university students who experience early life emotional neglect may be 

more affected by the transition to university, they may be similarly sensitive to positive qualities 

or experiences in the university environment such as enhanced social support or feeling more 

integrated into a social network. This possibility needs to be examined more closely. Future 
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studies should contribute to a clearer understanding of the stressors or experiences in the initial 

stages of university that are most challenging or rewarding to individuals who have experienced 

early life emotional neglect. This knowledge should then inform efforts to reduce psychological 

distress, promote positive affect, and improve sleep quality for these students in their new 

university environment.  

 In conclusion, individuals who experienced higher levels of emotional neglect displayed 

greater declines in sleep quality during the transition from their year in sixth form to their first 

six months of university. Specifically, this association operated through greater levels of 

psychological distress experienced during their first six months of university.  The current study 

adds to a growing literature trying to understand the antecedents of poor sleep or declining sleep 

quality and highlights the importance of psychological distress as a pathway through which 

childhood maltreatment may negatively affect sleep quality during periods of stress. 

Compromised sleep quality could have negative implications for physical and mental health 

(e.g., Strine & Chapman, 2005), social relationships (Friedman et al., 2005) and academic 

performance in university (Gilbert & Weaver, 2010). Future research should examine these 

relationships in the context of other stressful life transitions (e.g., leaving university, having 

children). Finally, it will be important to determine whether similar relationships exist between 

childhood emotional neglect and objective measures of changes in sleep quality during stressful 

transitions. 
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Table 1  

Descriptive Statistics 

 Range Mean SD 

Age in years (Phase 1) 17.02-19.47 18.00 0.42 

Childhood Physical Abuse 5-25 6.17 2.91 

Childhood Emotional abuse 5-25 8.59 3.73 

Childhood Physical Neglect 5-25 8.25 2.37 

Childhood Emotional Neglect 5-25 9.02 4.01 

Depression and Anxiety (Phase 1) 0-35 13.70 6.03 

Depression and Anxiety (Phase 2) 0-35 12.75 7.40 

Perceived Stress (Phase 1) 3-38 20.49 6.34 

Perceived Stress (Phase 2) 3-38 18.71 6.79 

Global Sleep Quality (Phase 1) 0-14 6.05 2.85 

Global Sleep Quality (Phase 2) 0-14 6.39 3.05 

Note. Change in Sleep Quality (Time 2 – Time 1) 

Note. All means represent scores on respective questionnaires, not standardized scores.  
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Table 2  

Bivariate Correlations Between Main Variables in the Proposed Model   

 1 2 3 4 5 6 

1. Emotional neglect       

2. Physical neglect .38***      

3. Emotional abuse .51*** .37***     

4. Physical abuse .16 .33*** .68***    

5. Psychological distress .28** .15 .24** .14   

6. Sleep quality (time 1)  .08 .06 .02 .05 .22**  

7. Sleep quality (time 2) .35*** .14 .25** .07 .45*** .44** 

Note. *p <.05, **p<.01, ***p<.001. 
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Table 3  

Model Fit Indices for the Hypothesized Model and Alternative Model  

 χ
2
 df p CFI TLI SRMR RMSEA (90% CI) 

Hypothesized model  17.69 15 .279 .99 .97 .04 .04 (<.001 – .094) 

Alternate model 17.69 15 .279 .99 .97 .04 .04 (<.001 – .094) 
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Figure 1.  
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Figure 1. (a) Results for the hypothesized model of psychological distress mediating the 

relationship between physical and emotional abuse or neglect and sleep quality at time 2. (b) 

Results for the alternate model of sleep quality at time 2 mediating the relationship between 

physical and emotional abuse or neglect and psychological distress. Note: All coefficients are 

standardized. *p <.05, **p<.001. For visual simplicity, controlling variables age, gender and 

covariates between maltreatment variables are not presented but were included in all analyses. 

Full lines represent positive relationships and dashed lines represent negative relationships.  

 

 

 

 

 

 
 
 


