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Abstract (249/250)
Background/Objectives
Little is known about the COVID-19 pandemic and its impact on the quality of life (QoL) of children with cancer, who may be more vulnerable to the pandemic’s effects. This paper examined: (1) associations between COVID-19 exposure and impact on QoL in children with cancer, and 2) potential moderation based on child’s cancer status (i.e., time since diagnosis, on/off treatment). 
Design/Methods
Parents of children with cancer in the US were recruited February-April 2021 via Facebook and Momcology. Parents completed the Covid Exposure and Family Impact Scale a child quality of life measure. Controlling for parent age, income, child age, and child sex, we examined the indirect effect of COVID impact on the association between COVID exposure and child QoL, as well as the moderating role of cancer status. 
Results
Children had lower QoL scores (M=59.74) than previous reports of QoL in children with cancer (t(735)=-6.98, p<0.001). Mediation analyses revealed a significant indirect effect (95%CI[-0.47,-0.13]): higher exposure was associated with higher impact (a=0.47,p<0.001), which was then related to lower QoL (b=-0.56,p<0.001). Treatment status did not affect this indirect path; however, the association between impact and QoL was stronger as time since diagnosis increased (95%CI[-0.08,-0.001]).
Conclusions
Parents who report greater COVID impact may also report lower QoL in their children with cancer, especially further from diagnosis. Clinicians should be aware of the negative impact of the pandemic on parents and screen for COVID-related distress. Additionally, results highlight the importance of long-term, family-centered care, regardless of children being on or off treatment.   



















Introduction
The novel Severe Acute Respiratory Syndrome CoronaVirus 2 induced coronavirus disease 2019 (COVID-19), an illness that rapidly spread in early 2020 from China to the entire world and was declared a pandemic by the World Health Organization (WHO).1  The United States has been one of the most affected countries with over 96 million infected individuals and over 1 million deaths as of October 2022.2 In response, public officials instated mass quarantine measures, including stay-at-home orders, mandated masking, curfews, work from home, and cessation of many in-person activities, including school attendance for children, to mitigate the public health crisis and control further disease transmission. Due to the disruption of daily life and uncertainty surrounding the pandemic, children and adolescents became one of the most vulnerable populations during the crisis. 3-5 
For children with cancer, the COVID-19 pandemic presents unique challenges6 and vulnerability surrounding both physical and emotional concerns. The immunocompromised status of these patients causes concern among parents, providers and patients, for increased physical effects from the illness and worse outcomes.7,8 Increased isolation, telehealth visits, and potential disruption in care were potential concerns. For families already under significant stress as a result of cancer, the emotional burden could be significant and negatively impact the quality of life (QoL) of both patients and family members. 
Patients and physicians consider the impact on QoL important and closely related to the progression of cancer.9 Quality of life in adult cancer patients has been reported as worse during the pandemic when compared to pre-pandemic adult cancer QoL scores.10 Similarly, quality of life scores in children with cancer were significantly lower than their healthy peers 11 and worsened throughout the COVID-19 pandemic.12 However, little is known about how factors like social distancing and fear of infection may compound psychosocial and health challenges and overall quality of life in children with a pediatric cancer diagnosis. We aimed to: 1) examine associations between COVID-19 exposure, impact, and parent reported QoL in children with cancer, and 2) identify potential moderation based on child’s cancer status (i.e., time since diagnosis, on/off treatment). 
Methods
This study presents data collected from a cross-sectional analysis of COVID-19 exposure and impact among parents of children with cancer in the U.S. using social media and community partner recruitment. Eligible parents had children (a) 0-18 years of age at time of participation; (b) with a current or previous cancer diagnosis, and (c) who were English speaking. To participate, parents were older than 18 years of age and English speaking. 
Recruitment
Using a pay-per-click Facebook Ad campaign (Supplemental Figure 1), families were recruited in partnership with Momcology®, a pediatric cancer community-based organization (https://momcology.org).  Data collection occurred from February 2021 through May 2021. The ad included a black-and-white picture of a child with cancer. Interested parents used the ad hyperlink to complete a four-item eligibility questionnaire. Eligible parents were re-directed to a REDCap (Research Electronic Data Capture) survey. One parent then completed electronic study measures.
Measures
Demographic characteristics. The participating parent completed self-report demographic data, as well as information about their partner (if applicable), number of children (with ages), sex, race, ethnicity, marital status, geographic location, income, employment status, occupation, and COVID-19 exposure. Parents were also asked to report on the participating child’s age (current and at diagnosis), sex, grade, race, ethnicity, diagnosis, and treatment.
COVID-19 Exposure and Family Impact Scale (CEFIS). Developed using a rapid iterative process early in the COVID-19 pandemic, this standardized measure was used to assess the exposure to events and impact of the COVID-19 pandemic on families. 13 Part 1 is comprised of 25 yes/no responses measuring direct exposure to COVID-19 and indirect exposure related to public health measures (e.g., school closures, stay at home orders, changes in employment, missing family events, etc.). A total exposure score is generated on a scale of 0 to 25. Part 2 measures the impact of COVID-19 and includes12 items (e.g., effects on caregiving, ability to care for children, physical well-being, etc.). Ten of the items were rated on a five-point Likert scale (modified from the original four points to include no change). Two additional items assessed parent and child distress on a 10-point scale, higher scores equating to more distress. Overall, for this subscale of COVID-19 impact, higher scores indicate a more negative impact.  
Pediatric Quality of Life Inventory™ 4.0 Generic Core Scales (PedsQL™) Parent Report for Children.14 Parents completed this 23-item measure, inclusive of scales assessing Physical Functioning, Emotional Functioning, Social Functioning, and School Functioning. Items are rated from 0-4 and then reverse scored. A total score was calculated and ranged from 0-100; higher scores indicated better quality of life. Strong reliability and validity have been documented, thus allowing for comparisons to means acquired from healthy populations.14,15 Parent reported scores of child QoL that fall more than one standard deviation below the parent-proxy population mean of 83.016,17 for total functioning are considered to have compromised quality of life.16,17
Statistical analysis
Analyses were completed using version 26 of IBM SPSS for Windows. Descriptive statistics (M, SD, frequencies) were examined for demographic characteristics and primary variables of interest. Associations between primary dependent variables (i.e., parent reported child QoL) and demographic factors (e.g., parent age, parents’ years of education, annual family income, child age at diagnosis, and child’s treatment status) were examined using Pearson (α = .05; two-way) correlations; significant correlates of child QoL were included as covariates. 
The SPSS PROCESS macro was used to conduct a mediation and a conditional process analysis using ordinary least squares regression.18 Parent age, parent sex, annual family income, parent years of education, child age at diagnosis, and child’s treatment status were included as covariates in each model. In the mediation model, COVID-19 exposure was the primary independent variable, COVID-19 impact was the mediator, and QoL was the outcome. In the conditional process model, time since diagnosis was tested as a potential moderator of the second step of the mediation model (i.e., from COVID-19 impact to QoL). Indirect effects were considered significant when 95% bias-corrected confidence intervals, based on 10,000 bootstrap samples, did not contain zero. 
Results
Sample characteristics
 The sample included 401 parents who completed self-report questionnaires, as well as reports on their child with cancer (Table 1). Parents were predominantly female (89.3%, n=358) and an average age of 38.7 years old (SD = 6.89). Four percent (n=16) of participating parents were black or African American and seven percent (n=28) identified as Hispanic. Parents reported an average of 14.47 years of education (SD=4.45), and nearly half (42.4%, n=206) reported a pre-COVID-19 income less than $75,000. Their children were an average age of 9.41 years (SD=4.13) with approximately equal sex distribution (Table 2). The average age at cancer diagnosis was 5.78 (SD=4.04); 46.9% (n=188) of children were reported as off-treatment at the time of study. 
COVID-19 exposure and impact
	The overall mean COVID-19 Exposure score was 8.86 (SD=3.44) on a scale of 0 to 25. The most frequently reported events were closures (i.e., schools and daycares; 92%, n=370), a stay-at-home order (91.5%, n=367), missing important family events (82.3%, n=330), disruption to children’s education (79.3%, n=318), and inability to visit and/or care for a family member (77.6%, n=311). Approximately 53% (n=211) of participants reported a decrease in annual family income, and 50% (n=201) of families reported a family member had to cut back hours at work. Of the 401 participating families, only 22.4% (n=90) had direct exposure to COVID-19 due to a family member’s symptoms or diagnosis, and even fewer reported a COVID-19-related death in the family (3.2%, n=13). Figure 1 includes frequencies for all items on the COVID-19 Exposure scale.  
The average COVID-19 Impact score was 42.68 (SD=6.90) on a scale of 0 to 60. On an adjusted CEFIS scale, which included an additional neutral option of “No Change”, parents reported COVID-19 being most impactful to their emotional and physical wellbeing (Fig. 2). Approximately half (47.9%) reported anxiety being most impacted. Additionally, parents reported significant negative impacts to exercise (27.7%, n=111), sleeping (28.2%, n=113), and eating (24.7%, n=99) habits. 
Despite the pandemic’s negative impact on personal wellbeing, most parents reported “no change” in their ability to care for their children’s medical needs (cancer: 47.9%, n=192) or other children in the family (45.4%, n=182). Further, 33.4% (n=134) of parents felt family member cohesion was not impacted as a result of the pandemic. 
Child Quality of Life and associated factors
	The average overall parent reported child QoL score among this sample was 59.74 (SD=19.37), significantly lower than healthy samples (t(9112)=-28.05, p<0.001), as well as previously reported chronically ill children (t(1230)=-12.62, p<0.001) and children with cancer (t(735)=-6.98, p<0.001).16,17 Table 3 includes correlations between demographic factors, COVID-19 factors, and parent reported child quality of life. Lower parent-reported child QoL was associated with male parent sex, younger parent age, lower prior income, older child age at diagnosis, and the child being on treatment. Parents who reported lower child QoL had higher COVID-19 exposure scores and higher COVID-19 impact scores.
Sex differences 
	Female parents reported significantly higher COVID-19 Impact (t(60.45)=-5.07, p<0.001) on the CEFIS than male parents; females reported four and a half points higher on Impact (Mmale=38.65, SD=5.33; Mfemale=43.17, SD=6.92) than males. There were no significant differences in Exposure outcomes in female and male parents, t(48.84)=-1.60, p=0.12. Notably, male parents reported significantly lower child quality of life when compared to their female counterparts (t(60.62)=-3.43, p=0.001). There was an eight and a half-point difference in female and male parent reports of their child’s quality of life, with female parents reporting a mean score of 60.66 (SD=19.64) and male parents reporting a mean score of 52.03 (SD=15.06).
Indirect effect of COVID-19 impact on COVID-19 exposure and child QoL
When controlling for parent age, parent sex, prior family income, parent years of education, child’s age at diagnosis, treatment status, and time since diagnosis, mediation analysis revealed a significant indirect effect of COVID-19 impact (95% CI [-0.47, -0.12]) on the association between COVID-19 exposure and child QoL. The model including COVID-19 impact accounted for 28.37% of the variance in parent reported child QoL (F(9,391)=17.21; p<0.001). Significant covariates in this model included parent age (b=0.42; p<0.01), age at diagnosis (b=-1.05; p<.001), and active treatment status (b=-13.28; p<0.001). Higher exposure was associated with greater COVID-19 impact (b=0.47; p<0.001), and greater impact was associated with lower overall QoL (b=-0.56; p<0.001). 
Additionally, a conditional process analysis was examined to determine whether time since diagnosis was a significant moderator on the second step of the mediation model from COVID-19 impact to child QoL (Fig. 3). In this model, we controlled for parent age, parent sex, prior family income, child’s age at diagnosis, and active treatment. The overall model was significant (F(10,390)=16.03; p<0.001) and explained 29.13% of the variance in parent reported child QoL. Time since diagnosis was a significant moderator (95% CI [-0.08, -0.001]; interaction term: b=-0.08, p=0.04) on the association between COVID-19 impact and QoL (b=-0.28; p=0.13) such that there was a stronger effect of impact on QoL for children who were further from diagnosis. Specifically, at 3.62 years since diagnosis, the effect of impact on child QoL was -0.25 (95% CI [-0.46, -0.11]), and at 6.87 years since diagnosis, the effect was -0.37 (95% CI [-0.66, -0.16]). Significant covariates in this model included parent age (b=0.46; p<0.01), child age at diagnosis (b=-1.07; p<0.01), and active treatment (b=-13.37; p<0.01). 
Discussion
This large nationwide study describes parent reported child QoL during the COVID-19 pandemic in a large sample of diverse children with cancer.  The various stages of the cancer journey represented offer a unique perspective of this vulnerable population’s viewpoint. Direct exposure to COVID-19 infection was low and comparable to previously reported rates in the general population and cancer families13; nearly all had exposure to indirect effects from the public health response (e.g., school closures, stay-at-home orders). As a result, parents reported moderate to high levels of COVID-19 related impact. Responses suggest a significant negative impact on cancer families early in the pandemic, even when infection rates were still quite low. Parents reported worse emotional well-being (particularly anxiety and mood) due to the COVID-19 pandemic. Similarly, parent-proxy reports of child QoL were significantly lower when compared to pre-pandemic scores for children with cancer.16,17 These findings are consistent with other literature suggesting the mental health consequences of the pandemic are significant for both parents and children.19-23 
Despite low direct exposure, parents in our study reported moderate to high COVID-19 Impact scores. Due to the magnitude of the COVID-19 pandemic, parents experienced an unprecedented increase in daily stressors, presenting a significant threat to overall well-being.24 Studies have shown that social isolation in particular can negatively affect psychological health,25 further adding to parent stress during the pandemic. The negative effect on parent physical and emotional well-being was notably high within this sample. Similarly, our findings illustrated that many parents perceived a negative impact on the family and caregiving. For example, about half of parents reported the pandemic negatively affected their ability to care for older adults or family members with disabilities, as well as parenting their children. These findings are consistent with other pandemic studies.13,22,26,27 Long-term effects and the chronicity of stress on parent emotional well-being will continue to be important to monitor and address.28 29 
Results from our study suggest that in the context of COVID-19 and pediatric cancer, parents and affected children are strained. Overall child QoL is significantly lower than in previously reported studies of children with cancer outside the context of COVID-19.16  Perhaps parents are more stressed and parent-proxy reflects that, however it is known that increased parental stress negatively affects child outcomes.30 Notably, male parents reported significantly lower child QoL scores than female parents. Limited research has compared female and male parent-proxy reports on child QoL, with results indicating greater similarities than differences in their reports .31,32 Maternal depression has been inversely linked to maternal proxy reports of child QoL, whereas the same was not true of male parents.33 Whether our sample reflects a subset of male parent-led families consisting of a child with lower QoL or of female parents who might be more depressed is unclear; future research should continue to investigate differences and similarities in parent-proxy reports of child QoL by parent sex. 
	Although quality of life in children with cancer has been inconsistently attributable, concurrent treatment, older age and female gender have been associated with lower quality of life in several studies.34-38 Congruent with these previous findings, in this study older age was associated with decreased QoL, yet no gender differences were identified.  However, treatment status in this cohort affected QoL differently. Historically children receiving intense concurrent therapy have reported lower QoL 38,39, yet in our study parents of children off therapy reported decreased QoL. This may be related to the overall impact of COVID-19 and uncertainty of potential effects on survivors of childhood cancer.  
A model of mediation used to further examine the relationship between COVID-19 exposure, impact and QoL. Notably, parents who reported higher COVID-19 this was associated with reports of greater COVID-19 impact, which was subsequently associated with lower child quality of life. The association between COVID-19 impact and child QoL was moderated by time since diagnosis. More specifically, parents of children who were further from diagnosis reported higher COVID-19 impact and lower child QoL than those more newly diagnosed. This finding was similar to a Dutch study reporting no difference in pre and post COVID-19 health related quality of life in outpatient children with cancer.40  These results also support an emerging body of evidence suggesting pediatric cancer survivors are increased psychological distress and reduced access to social support as a result of COVID-19.41,42 Therefore, special attention to the mental health of children with cancer off therapy is necessary, irrespective of direct COVID-19 exposure.
Despite a robust nationwide sample of parents of children with cancer, we acknowledge several limitations. The use of social media to recruit participants is not without criticisms, as it could introduce ascertainment bias and restricted participation of anyone without social media access. Parents were primarily White, non-Hispanic female parents. While considerable efforts were made to increase diversity, future research with under-represented populations is needed. The overall COVID-19 exposure score in this sample was low, which may reflect the early timing of data collection. Identification of other robust factors associated with child QoL is important. Given the cross-sectional nature of this study, further investigation into the long-term effects of the COVID-19 pandemic on quality of life in children with cancer and emotional well-being in parents is needed. 
In conclusion, our study of parent reported QoL in children with cancer during the COVID-19 pandemic found overall quality of life was lower than normative samples and previous studies of children with cancer.  Parents reported moderately high levels of COVID-19 impact that were directly related to lower quality of life in children. Additionally, fathers, younger parent age, older children at diagnosis and being further from diagnosis were also associated with reports of lower quality of life. Furthermore, these results demonstrated time since diagnosis moderated the impact of COVID-19 and additional consideration to this vulnerable group long term is needed.  Careful attention by providers to these at-risk groups and further research is needed to alleviate long term sequela and improve overall quality of life in children with cancer, specifically those further from initial diagnosis. 
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Legends
FIGURE 1. Endorsement of CEFIS COVID-19 Exposure Items
FIGURE 2. Child quality of life moderated mediation model. [footnoteRef:2] [2:   R-squared for the model: .29; this model controls for parent age (b=0.46; p=0.005), parent sex (b=2.46; p=0.39), prior family income (b=0.57; p=0.34), child age at diagnosis (b=-1.07; p<.001), child active treatment status (b=-13.37; p<.001), and time since child’s diagnosis (b=2.79; p=0.09).
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TABLE I. Parent demographic characteristics (N=401)
	[bookmark: _Hlk107302702]
	Mean (SD) or n (%)

	Parent Age in years (SD)
	39.70 (6.89)

	Sex
	

	Male
	43 (10.7%)

	Female
	358 (89.3%)

	Race 
	

	White
	376 (93.8%)

	Black or African American
	16 (4.0%)

	Asian
	9 (2.2%)

	American Indian/ Native American 
	6 (1.5%)

	Native Hawaiian/ Pacific Islander 
	0 (0.0%)

	Other
	5 (1.2%)

	Ethnicity 
	

	Hispanic
	28 (7.0%)

	Non-Hispanic
	371 (92.5%)

	Years of Education (SD)
	14.47 (4.45)

	Income 
	

	Under $25,000
	18 (3.7%)

	$25,001- $50,000
	92 (18.9%)

	$25,001- $75,000
	96 (19.8%)

	$75,001- $100,000
	81 (16.7%)

	$100,001- $150,000
	108 (22.2%)

	More than $150,000
	90 (18.5%)

	Other 
	1 (0.2%)

	Current Employment Status
	

	Working full-time (>30 hrs/week)
	186 (46.4%)

	Working part-time (<30 hrs/week)
	86 (21.4%)

	Unemployed 
	128 (31.9%)










TABLE 2. Child demographic characteristics  (N=401)

	[bookmark: _Hlk107302721]
	Mean (SD) or n (%)

	Child Age in years (SD) 
	9.41 (4.13)

	Sex
	

	Male 
	207 (51.6%)

	Female 
	192 (47.9%)

	Race 
	

	White
	380 (94.8%)

	Black or African American 
	27 (6.7%)

	Asian 
	12 (3.0%)

	American Indian/ Native American 
	5 (1.2%)

	Native Hawaiian/ Pacific Islander 
	0 (0.0%)

	Other 
	7 (1.7%)

	Ethnicity 
	

	Hispanic
	37 (9.2%)

	Non- Hispanic
	361 (90.0%)

	Child Age at Diagnosis in years (SD) 
	5.78 (4.04)

	Primary Diagnosis
	

	Acute Lymphoblastic Leukemia (ALL)
	159 (39.7%)

	Acute Myeloid Leukemia (AML)
	28 (7.0%)

	Brain Tumor
	49 (12.2%)

	Ewings Sarcoma
	19 (4.7%)

	Osteosarcoma
	10 (2.5%)

	Wilms Tumor
	20 (5.0%)

	Neuroblastoma
	43 (10.7%)

	Liver Tumor (Hepatoblastoma)
	10 (2.5%)

	Lymphoma
	22 (5.5%)

	Retinoblastoma
	7 (1.7%)

	Other
	34 (8.5%)

	Current Treatment Status
	

	Active Treatment
	94 (23.4%)

	Maintenance Treatment
	109 (27.2%)

	Palliative Treatment
	10 (2.5%)

	Survivorship/Off Treatment
	188 (46.9%)

	Type of Treatment
	

	Inpatient Chemotherapy
	108 (26.9%)

	Outpatient Chemotherapy
	83 (20.7%)

	Both Inpatient and Outpatient Chemotherapy
	206 (51.4%)

	Oral Agent Only
	24 (6.0%)

	Radiation
	100 (24.9%)

	Bone Marrow Transplant
	65 (16.2%)

	Surgical Resection
	99 (24.7%)


TABLE III. Correlations between demographic characteristics and quality of life[footnoteRef:3] [3:  *p < .05; **p < .01
] 

	[bookmark: _Hlk79138804][bookmark: _Hlk78200617]Variable
	1. 
	2. 
	3. 
	4. 
	5. 
	6. 
	7. 
	8. 

	1. Quality of Life (child)
	
	
	
	
	
	
	
	

	2. COVID Exposure
	-.17**
	
	
	
	
	
	
	

	3. COVID Impact 
	-.21**
	.24**
	
	
	
	
	
	

	4. Parent Sex
	.14**
	.09
	.20**
	
	
	
	
	

	5. Parent Age
	.20**
	-.12*
	.10*
	.23**
	
	
	
	

	6. Prior Income
	.16**
	-.23**
	-.05
	.12*
	.33**
	
	
	

	7. Age at Diagnosis (Child)
	-.21**
	-.03
	.01
	-.09
	.27**
	.14**
	
	

	8. Treatment Status
	-.42**
	-.01
	.04
	-.25**
	-.30**
	-.12*
	-.19**
	

	9. Time Since Diagnosis 
	.24**
	-.01
	-.05
	.10
	.34**
	.05
	-.37**
	.49**
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