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Summary

Objective—To examine the influence of parent and family general and epilepsy-related stress on

longitudinal generic and epilepsy-specific HRQOL for children with new-onset epilepsy,

controlling for demographic characteristics, disease factors, and antiepileptic drug adherence.

Methods—This prospective, longitudinal study included 124 children with new-onset epilepsy

(mean age=7.2 years, SD=2.9 years). Parents completed questionnaires on parenting stress,

perceived stigma, fears and concerns, and HRQOL at 1, 13, and 25-months post-diagnosis.

Adherence to antiepileptic medication was assessed using electronic monitors. A medical chart

review was conducted at each visit to obtain seizure and side effect data.

Results—Higher levels of general and epilepsy-specific parent and family stress, fears and

concerns, and perceived stigma negatively impacted child generic and epilepsy-specific HRQOL,

above and beyond disease and demographic factors. General parenting and family stress impacted

child generic and epilepsy-specific HRQOL more in the first year of disease management than at 2

years post-diagnosis. Higher fears and concerns predicted higher epilepsy-specific HRQOL at 13

months post-diagnosis, whereas 2 years post-diagnosis, higher fears and concerns predicted lower

epilepsy-specific HRQOL. Several demographic (i.e., age) and disease-related variables (i.e., side

effects, AED adherence) influenced child generic and epilepsy-specific HRQOL. While some

findings were consistent across generic and epilepsy-specific HRQOL measures, others were

unique.

Significance—Modifiable parent factors (i.e., general and disease-specific parent and family

stress, perceived stigma) impact HRQOL for children with new-onset epilepsy differently over the

first two years post-diagnosis. Psychosocial interventions to improve HRQOL within the first year
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post-diagnosis should address parenting and family stress, overall coping, and anticipatory

guidance on managing epilepsy. Interventions targeting adherence, perceived stigma, and fears

and concerns could improve HRQOL. Promoting parent management of stress, fears/concerns,

and perceived stigma may lead to improved child HRQOL outcomes.
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Health-related quality of life (HRQOL) is an important patient-reported outcome that has

been defined in a number of ways. For example, a recent review of HRQOL measures used

in the pediatric literature revealed that measures purported to assess HRQOL (i.e., defined as

“a child's goals, expectations, standards or concerns about their overall health and health-

related domains”) also assess components of other related constructs such as patient

functioning, disability, and health and general quality of life.1 In the current manuscript,

HRQOL is defined as the impact of a health condition on a patient's functioning across

domains (e.g., school, emotional, social).

In pediatric epilepsy, clinical guidelines recommend that treatment goals not only consist of

achieving seizure control, but also attaining good HRQOL.2, 3 Patients may experience

significant psychosocial comorbidities and family stressors that impact HRQOL, particularly

in school, emotional, and social domains.4, 5 These areas of functioning may not necessarily

improve with medical treatment alone, even if seizure freedom is achieved. In fact, side

effects from antiepileptic drugs (AEDs), the primary treatment for epilepsy, may contribute

to HRQOL impairments.6 Development of effective psychosocial interventions to improve

HRQOL is essential; however, the first step is to identify modifiable family factors that

negatively influence child HRQOL.

Research has consistently documented poor HRQOL in children with epilepsy.3, 6-8 More

recently, studies have examined biological and psychosocial predictors of HRQOL,

including seizures, AED side effects, maternal depressive symptoms, and child

psychological functioning.3, 6, 9, 10 This is consistent with current conceptual frameworks

describing the complex interactions between biological (i.e., non-modifiable) and

psychosocial (i.e., modifiable) predictors of HRQOL in children with epilepsy.11 While

previously examined biological and psychosocial variables predict some variability in

HRQOL outcomes in pediatric epilepsy, there are several important modifiable parent-

related variables that have yet to be studied, including parenting stress, perceived stigma,

and parental epilepsy-related worries and concerns.11 These parent-related variables could

have immediate and concurrent impacts on HRQOL.

Parent factors are particularly important for HRQOL outcomes, especially for younger

children.11, 12 While the literature indicates that caregiver adjustment (e.g., parenting stress,

depressive symptoms) impacts HRQOL for children with other chronic conditions,13-15 little

is known in pediatric epilepsy.9 It is also unknown how general parenting stress and stress

specific to epilepsy may differentially impact child HRQOL. In addition, perceived stigma,

and fears about epilepsy could impact child HRQOL outcomes given their impact on

HRQOL among adult populations.16-18 Understanding the unique role of parenting factors
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(e.g., general parenting stress and epilepsy-specific stress), perceived stigma, and fears and

concerns about epilepsy that contribute to psychosocial aspects of HRQOL above and

beyond disease management factors may inform family-based interventions to improve child

HRQOL.

Researchers use both generic, which allows for cross-disease comparison, and disease-

specific HRQOL measures, which are more sensitive and specific, in pediatric epilepsy.19, 20

However, few studies have used both measures even though they provide unique

information that is beneficial to understanding patient outcomes.19, 21 In summary, it is

essential to identify modifiable, psychosocial factors impacting generic and disease-specific

HRQOL over time, which would inform the development and timing of interventions for

improving HRQOL outcomes.

The current prospective, longitudinal study examined modifiable, parent psychosocial

factors (general and epilepsy-related stress) predicting HRQOL at three critical time points

post-diagnosis (i.e., 1 month post-diagnosis, following AED titration and initial adjustment

to diagnosis and treatment; 13 months post-diagnosis, treatment maintenance; 25 months

post-diagnosis, earliest that AED wean could occur), after controlling for demographic

characteristics, disease variables, and AED adherence. The primary aim was to identify the

cross-sectional and immediate impact of parent factors (i.e., parent fears and concerns,

general and epilepsy-specific parenting stress, perceived stigma) on psychosocial domains of

children's generic and epilepsy-specific HRQOL. Epilepsy-specific HRQOL across other

HRQOL domains were explored in secondary analyses. We hypothesized that increased

parent-reported general and epilepsy-specific stress, as well as parental fears/concerns and

stigma would predict poorer generic and epilepsy-specific HRQOL above and beyond

demographic, disease, and adherence variables at these critical time points.

Methods

Participants and Procedure

Participants were recruited from a New Onset Seizure Clinic in a Midwestern children's

hospital at epilepsy diagnosis for a two-year longitudinal study examining adherence to

AEDs, predictors of AED adherence, and health outcomes. Inclusion/exclusion criteria for

this prospective longitudinal study included: 1) new diagnosis of epilepsy (i.e., patient had

not received a prior diagnosis of epilepsy and was diagnosed the day of recruitment); 2)

aged 2-12 years; 3) no comorbid chronic illnesses requiring routine medications; 4) no

significant parent-reported developmental disorders (e.g., autism, severe intellectual

disability); and, 5) no prior AED treatment. A trained research assistant obtained written

parental consent and assent (children 8 years and older).

At study entry, participants completed a demographics form and received an electronic

monitor to assess AED adherence, a MEMS™ TrackCap. The participants were instructed to

place their AED in the bottle with the MEMS™ TrackCap. Patients returned for routine

clinical care one month after diagnosis and every three months thereafter (e.g., 4- and 7-

months post-diagnosis) and study visits coincided with these clinic visits over the course of

two years. At each study visit, the MEMS™ TrackCap was downloaded and parents
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completed a battery of questionnaires. Medical chart review was also conducted at each

study visit to obtain disease information, and AED side effects. The study was approved by

the hospital's Institutional Review Board.

Measures

Pediatric Quality of Life Inventory (PedsQL ™)—The PedsQL™ is a 23-item generic

HRQOL measure designed for parents of children between 2 and 18 years of age22. Higher

scores indicate better HRQOL. The Total, Emotional, Social, and School scales were

included in the present analyses. Cronbach's alphas for the current sample ranged from

0.78-0.90.

Quality of Life in Childhood Epilepsy Questionnaire (QOLICE)—The QOLICE is

79-item parent proxy report of the child's HRQOL for ages 4 to 18.23 The measure assesses

15 domains of functioning and an overall HRQOL score. Higher scores indicate better

HRQOL. To align with the PedsQL™ measure, the following subscales were used as

primary outcomes: Energy and Fatigue, Depression, Anxiety, Social Activities, Social

Interaction, and Total QOL. Attention, Memory, Language, Other Cognition, Control/Help,

Self-Esteem, Behavior, and Physical Restrictions were examined as exploratory outcomes.

Cronbach's alphas in the current sample ranged from 0.44-0.90.

Background Information Form—Parents completed a form regarding information about

the child's age, gender, race/ethnicity, and socio-economic status. Socio-economic status

was assessed using the revised Duncan score, which ranges from 15 to 97 with higher scores

indicating higher socio-economic status. 24, 25

Parent Report of Psychosocial Care—The Parent Report of Psychosocial Care

measures the concerns, needs for care, and satisfaction with care perceived by parents of

children with new-onset seizures.26 The fears and concerns subscale was used for the

present study, and assessed the extent of their concerns and fears that their child's seizures

will result in a loss of intelligence, brain damage or death, that the seizures are caused by a

brain tumor or that the medication used to treat the seizures will cause addiction. Higher

scores indicate more fears and concerns. Cronbach's alpha for the current sample was 0.85.

Parenting Stress Index (PSI)—The PSI is a 120-item parent self-report measure that

assesses the degree to which stress is related to parent functioning, the behavioral and

temperamental qualities of the child, and the parent-child relationship in children ages 1

month to 12 years.27 The Total Stress Scale was used for the present study. Higher scores

indicate higher levels of general stress. Cronbach's alpha for the current sample was 0.93.

Stigma Scale—Stigma was measured using a 5-item scale assessing parental perception of

stigma toward the child with epilepsy.28 Higher scores signify greater perceived stigma.

Cronbach's alpha for the current sample was 0.72.

Family Stress Scale-Seizure Version (FSS-Seizure)—The FSS-Seizure is a 14-item

epilepsy-specific scale of parenting stress with an acceptable Cronbach's alpha (.71).29 The
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total score was used in the present study. Higher scores indicate higher levels of disease-

related stress. Cronbach's alpha for the current sample was .86.

Seizure Occurrence—At each study visit, parents reported on the absence or presence of

children's seizures since the last visit. This information was also confirmed using healthcare

provider's notes in the medical record.

Pediatric Epilepsy Side Effects Questionnaire (PESQ)—The PESQ is a 19-item

measure of AED side-effects in youth ages 2-18 with epilepsy.30 Items cover a broad range

of neurological, behavioral, gastrointestinal, skin, and motor side effects. Total scores were

used for this study and Cronbach's alpha for the current sample was 0.96.

MEMS® 6 TrackCap—The Medication Event Monitoring Systems (MEMS)™ TrackCap

made by AARDEX Corporation was used to measure daily adherence to AEDs. Data from

the TrackCap was downloaded at each clinic visit and documents each time the bottle was

opened. For the 13-month and 25-month time points, percent adherence was calculated for

the 3-month intervals before those visits (i.e., number of doses taken divided by number of

doses prescribed). For example, 70 doses taken / 90 doses prescribed = .78 or 78%

adherence. Three-month adherence data was not available for the time period prior to the 1-

month visit.

Analytic Plan

Descriptive statistics were calculated for participant demographic characteristics and the

dependent variables (i.e., HRQOL). A quadratic value for medication adherence was

calculated and used to examine potential HRQOL differences at both extremes of adherence.

Hierarchical linear regressions were conducted with HRQOL as the dependent variable at 1

month, 13 months, and 25 months post-diagnosis. Specifically, separate regressions were

run for each PedsQL and QOLICE scale. The regressions controlled for baseline levels of

HRQOL and demographic characteristics (i.e., SES, child age). For the 13- and 25-month

regressions, 1- month total parenting stress, fears and concerns, stigma, and family stress

were included in the next step. For all regressions, seizure occurrence, total side effects,

percent medication adherence, and quadratic adherence were entered in the next step. For all

regressions, the final step included total parenting stress, fears and concerns, total stigma,

and family stress. Pairwise deletion was used for all regression analyses, meaning that

participants contributed information to any analysis for which they had data (i.e., a

participant could be dropped from a regression if they were missing relevant data, but could

still be included in a different regression if they had data to contribute to that analysis). A

significance level of p<.01 was used for determining statistical significance due to the

multiple analyses conducted. To facilitate interpretation of results when the quadratic

adherence term was significant, predictors were centered. All analyses were conducted in

SPSS version 21.0.

Results

One-hundred and thirty consecutive children with new-onset epilepsy and their parents were

approached for study participation. Five families declined participation due to busy
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schedules and lack of interest. One family provided written consent, but was later found to

not meet study eligibility criterion and was thus excluded. Thus, the final sample included

124 children. Sample sizes varied by analyses due to missing data. Overall, sample retention

was 64.5% (17.7% were lost to medical follow-up, 5.6% withdrew, 3.2% moved, 2.4%

weaned off the prescribed AED, 2.4% did not send measures back, 2.4% did not start or

discontinued the AED, and 1.6% changed healthcare providers.)

Baseline participant demographic and medical characteristics are contained in Table 1.

Preliminary examination of Cronbach's alphas revealed poor internal consistency (α ≤.5) for

several epilepsy-specific subscales (e.g., Social Interaction, Depression, and Energy/fatigue)

and were thus excluded from analyses. Average generic and epilepsy-specific HRQOL

across time is depicted in Figure 1.

Both disease factors (i.e., side effects) and parent psychosocial functioning factors (i.e.,

parenting stress) predicted HRQOL at 1 month post-diagnosis (Table 2). The overall

variance in HRQOL accounted for by the predictors ranged from 19% to 43%. At 13 months

post-diagnosis (Table 3), disease (i.e., seizure occurrence, quadratic adherence) and

psychosocial factors (i.e., fears and concerns, parenting stress, stigma, and family stress)

were most predictive of total epilepsy-specific HRQOL, accounting for 80% of the variance

in HRQOL (F(14,47)=13.38, p<.01). Psychosocial factors (i.e., family stress, stigma) also

predicted epilepsy -specific HRQOL subscales (i.e., anxiety, social activity) and the social

subscale of generic HRQOL at 13 months. At 25 months post-diagnosis (Table 4), side

effects were the primary predictor of generic and epilepsy-specific HRQOL, with the overall

variance in HRQOL accounted for ranging from 37% to 73%. Specifically, higher levels of

side effects predicted lower HRQOL.

Exploratory analyses

Exploratory analyses were conducted to examine the prediction of the following epilepsy-

specific HRQOL subscales: Attention/Concentration, Memory, Language, Other Cognitive,

Control/Helplessness, Self-Esteem, Behavior. Parenting stress was the only significant

predictor of Behavior at 1-month and 13-months (b=−0.17, p<.001; b=−0.23, p<.001,

respectively), and Attention/Concentration at 13-months (b=−0.35, p=.001). Predictors of

Memory at 13-months were age and parenting stress (b=−0.30, p<.001; b=−0.38, p<.001,

respectively), while greater side effects at 25-months predicted lower Memory (b=−1.54, p<.

001). Significant predictors of Language at 13-months were parenting stress (b=−0.33, p=.

003) and family stress (b=−1.53, p=.006), and side effects at 25-months (b=−1.30, p=.002).

At 13-months, parenting stress (b=−0.31, p=.005) and family stress (b=−1.44, p=.009) were

also significant predictors of Other Cognitive. Side effects were a significant predictor of

25-months Control/Helplessness (b=−0.89, p=.007). Age (b=−0.17, p<.001) and parenting

stress (b=−0.29, p<.001) were significant predictors of Self-Esteem at 13 months.

Discussion

Our study identified modifiable, parent psychosocial factors that predict child HRQOL, an

important patient-reported outcome, at critical time points following a diagnosis of pediatric

epilepsy. Specifically, parent/family stress, fears and concerns, and perceived stigma
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consistently negatively impacted child HRQOL, above and beyond disease and demographic

factors. Both generic and epilepsy-specific parenting and family stress were important

throughout the first year of disease management when families are coping with a new

epilepsy diagnosis, treatment regimen, and potential ongoing seizures; however, 2 years

later, both generic and epilepsy-specific parenting and family stress had less impact on child

HRQOL. This latter finding may be attributed to families/children having improved illness

adjustment and potential seizure control. Our results are generally consistent with prior

studies demonstrating that parental functioning influences cross-sectional and longitudinal

child outcomes including HRQOL.9 For example, Ferro and colleagues (2011) found that

one measure of parental functioning (i.e., maternal depressive symptoms) predicted changes

in child HRQOL over time. In addition, Austin and colleagues31 demonstrated that 24

months post-diagnosis, higher parent needs for information and support predicted child

internalizing problems. Our results are also consistent with prior work indicating that

parent's needs for information and support related to their children's seizures are highest

early on after diagnosis (e.g., 3 months), and decrease over time (e.g., up to 24 months post-

diagnosis).26

In contrast, fears and concerns related to epilepsy predicted HRQOL differently across the

disease course. At 13 months post-diagnosis, higher fears and concerns predicted higher

HRQOL, whereas 2 years following diagnosis, higher fears and concerns predicted lower

HRQOL. This finding suggests that having some level of fears and concerns about a child's

illness may be adaptive. However, it is possible that parents who continue to endorse high

levels of fears and concerns later in the disease course may be overprotective of their

children and place excessive limits on their activities, thus leading to lower child HRQOL.

As hypothesized, higher levels of perceived stigma predicted worse HRQOL, including

social HRQOL. This finding suggests that interventions that address caregiver's perceptions

of stigma could positively influence child social HRQOL.

Our results confirm recommendations in the literature to assess for both generic and disease-

specific HRQOL.19, 20 Some HRQOL findings were consistent across the generic and

epilepsy-specific measures (e.g., on both the PedsQL and QOLICE, general parenting stress

predicted total HRQOL at 1 month and epilepsy-specific family stress predicted social

HRQOL at 13 months). However, there were also unique findings for both generic and

epilepsy-specific HRQOL. For example, general parenting stress predicted emotional and

social HRQOL only on the PedsQL (i.e., generic measure) at 1 month, and general and

epilepsy-specific parenting stress, fears and concerns, and stigma predicted social, anxiety,

and total HRQOL only on the QOLICE (i.e., epilepsy-specific measure) at 13 months. Not

surprisingly, disease-related factors, including epilepsy-related stigma, concerns, and fears

were stronger predictors of the epilepsy-specific HRQOL measure. For clinicians working

with pediatric patients with epilepsy and their families, multiple factors may affect the

decision to administer generic or epilepsy-specific HRQOL measures, if it is not feasible to

administer both. Disease-specific measures enable us to focus on areas that are particularly

salient for families of children with epilepsy and could be important outcome measures for

family-focused interventions targeting epilepsy-specific parenting stress, parental fear/

concerns, and perceived stigma. However, if the overall goal of assessing patient-reported
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outcomes is to compare across different pediatric populations, then a generic instrument may

be useful.

Our study results also highlight the importance of several demographic (i.e., age) and

disease-related variables (i.e., side effects, AED adherence) that influence HRQOL.

Consistent with prior research,6 higher side effects predicted worse HRQOL, particularly at

1 and 25-months post-diagnosis. Interestingly, side effects were more predictive of HRQOL

than seizure occurrence. This underscores the importance of addressing side effects in clinic

visits and through ongoing communication with families between clinic visits. A novel

finding of the current study was that at 13-months post-diagnosis, there was a significant

quadratic effect for AED adherence in predicting epilepsy-specific HRQOL. One potential

explanation is that lower levels of AED adherence lead to increased seizure occurrence and

consequently lower HRQOL, while higher levels of adherence are associated with greater

treatment burden for families or ongoing seizures which lead to lower HRQOL. It is

important to note that these findings do not suggest that low levels of adherence are

preferred. Instead, future work could examine the factors, including AED side effects,

family organizational abilities, and child behavior, that influence a family's decision to

adhere to the prescribed AED. Clinically, these findings suggest that families independently

make decisions about adherence; however, our role as healthcare providers is to promote the

best outcomes for patients by inviting families to discuss these decisions so that they are

made in an informed manner.

While several strengths of the study are notable (e.g., longitudinal design, use of objective

adherence data), our study included a restricted age range for children limiting

generalizability. In addition, our study used one specific definition of HRQOL; however,

there are other conceptualizations of HRQOL.1 Readers should therefore proceed cautiously

when comparing the current HRQOL findings with other studies using measures that use

different conceptualizations of HRQOL (e.g., satisfaction with one's current physical

functioning). In the current study, only parent-reported HRQOL was used and one important

future direction is to expand to include child-reported HRQOL, for example with an

adolescent population. Also, we examined the relationships between variables at critical

time points using a cross-sectional approach and thus changes over time were not examined

in our outcome measure. Future studies could examine the longitudinal prediction of

HRQOL from disease and psychosocial factors at earlier time points. In addition, future

work could further investigate the potentially complex relationships between the medication

regimen, parent, and family factors examined in the current study. Some factors may be

more proximal versus distal determinants of HRQOL outcomes. For example, perceived

stigma may increase parenting stress, which then directly impacts a child's HRQOL.

Identifying the temporal ordering of such factors will inform the content and timing of

interventions to improve the HRQOL of children with epilepsy.

Our results have several implications for interventions aimed at promoting pediatric epilepsy

patient-reported outcomes, including HRQOL. Interventions should be tailored to address

specific factors most likely to impact patient-reported outcomes at critical points in the

child's treatment. Within the first year post-diagnosis, psychosocial interventions may

address both general and epilepsy-specific parenting and family stress and overall coping.32
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Families may benefit from receiving anticipatory guidance on the challenges of managing

epilepsy as a family, discussion of balancing their child's epilepsy treatment with the

family's other responsibilities and activities, and assessments of other family stressors that

may impact implementation of the prescribed regimen. Also, adherence-promotion

interventions33 and interventions targeting perceived stigma and fears and concerns may

improve HRQOL outcomes. The current results also indicate that throughout treatment,

families could benefit from discussions with their health care providers about medication

side effects and their impact on the child's daily functioning. In the second year post-

diagnosis, addressing persistent parent fears and perceived stigma (e.g., being overly

restrictive of child's activities) may encourage optimal HRQOL. In summary, parent

psychosocial factors appear to impact HRQOL outcomes among children with new-onset

epilepsy. Promoting parent management of stress, fears/concerns, and perceived stigma may

lead to improved child HRQOL outcomes.
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Figure 1.
Generic and disease-specific health-related quality of life across 2 years post-diagnosis.

PedsQL = Pediatric Quality of Life Inventory

QOLICE = Quality of Life in Childhood Epilepsy Questionnaire
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Table 1

Participant and Epilepsy-Specific Descriptive Statistics (N = 124)

Characteristics

Child Age (mean ± SD) 7.2 ± 2.9

Child Male (%) 61.3

Child Race (%)

    Caucasian 75.0

    African-American 16.9

    Asian 0.8

    Other 1.6

    Biracial 4.8

Caregiver Relation to Child (%)

    Mothers 83.1

    Fathers 12.9

    Step-mothers 1.6

    Other (e.g., legal guardian) 2.4

Caregiver Marital Status (%)

    Married 62.9

    Single 20.2

    Divorced 11.3

    Separated 4.0

    Remarried 0.8

    Widowed 0.8

Socioeconomic Status (mean ± SD)
a 52.4 ± 20.4

Epilepsy Diagnosis (%)

    Idiopathic Localization-related 47.6

    Idiopathic Generalized 18.5

    Unclassified 15.3

    Cryptogenic Localization-related 8.1

    Cryptogenic Generalized 4.8

    Symptomatic Localization-related 4.8

    Symptomatic Generalized 0.8

Initial Prescribed Anti-Epileptic Drug (%)

    Carbamazepine 60.5

    Valproic Acid 39.5

Note.

a
Based on Duncan TSEI2 with occupations equivalent to property managers, physicians’ assistants, mail carriers, and sheriffs/law enforcement.
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Table 2

Predictors of health-related quality of life at 1-month follow-up

Analyses Variables b β Δ R2

DV= PedsQL Total HRQOL

Family Duncan 0.05 0.07 0.06

Age in months −0.07 −0.16 --

Seizure History −2.71 −0.09 0.25

Side Effects −0.55
−0.42

** --

Fears and Concerns −0.40 −0.11 0.12

PSI: Total Stress −0.10
−0.35

** --

Stigma 1.18 0.06 --

FSS: Family Stress −0.01 0.17 --

DV= PedsQL Emotional HRQOL

Family Duncan 0.31 0.03 0.01

Age in months −0.02 −0.04 --

Seizure History −0.33 −0.01 0.10

Side Effects −0.43
−0.24

* --

Fears and Concerns −0.43 −0.09 0.19

PSI: Total Stress −0.18
−0.44

** --

Stigma 5.23 0.20 --

FSS: Family Stress −0.23 −0.10 --

DV = PedsQL Social HRQOL

Family Duncan 0.67 0.74 0.02

Age in months −0.03 −0.05 --

Seizure History −3.33 −0.09 0.07

Side Effects −0.27 −0.16 --

Fears and Concerns −0.99
−0.22

* 0.17

PSI: Total Stress −0.12
−0.32

** --

Stigma 0.64 0.03 --

FSS: Family Stress −0.18 −0.08 --

DV = PedsQL School HRQOL

Family Duncan 0.12 0.12 0.08

Age in months −0.13 −0.22 --

Seizure History −5.24 −0.13 0.21

Side Effects −0.63
−0.34

** --

Fears and Concerns 0.29 0.06 0.05

PSI: Total Stress −0.07 −0.18 --

Stigma 1.37 0.05 --

FSS: Family Stress −0.21 −0.09 --

DV = QOLICE Total HRQOL
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Analyses Variables b β Δ R2

Family Duncan 0.01 0.02 0.01

Age in months −0.01 −0.03 --

Seizure History −2.28 −0.10 0.30

Side Effects −0.43
−0.43

** --

Fears and Concerns 0.05 −0.02 0.12

PSI: Total Stress −0.06
−0.29

** --

Stigma −1.15 −0.11 --

FSS: Family Stress −0.05 −0.04 --

DV = QOLICE Anxiety HRQOL

Family Duncan 0.10 0.13 0.13

Age in months −0.14
−0.29

** --

Seizure History −1.96 −0.06 0.07

Side Effects −0.15 −0.10 --

Fears and Concerns 0.45 0.11 0.11

PSI: Total Stress 0.02 0.06 --

Stigma −4.14 −0.20 --

FSS: Family Stress −0.59
−0.30

* --

DV = QOLICE Social Activities HRQOL

Family Duncan −0.01 −0.01 0.02

Age in months 0.13
0.23

* --

Seizure History −1.97 −0.05 0.12

Side Effects −0.56
−0.31

** --

Fears and Concerns −0.10 −0.02 0.04

PSI: Total Stress −0.01 −0.04 --

Stigma −5.03 −0.20 --

FSS: Family Stress 0.05 0.02 --

Note.

PedsQL=Pediatric Quality of Life Inventory, QOLICE=Quality of Life in Childhood Epilepsy Questionnaire, PSI=Parenting Stress Inventory,
FSS=Family Stress Scale

*
p<.05

**
p<.01
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Table 3

Predictors of health-related quality of life at 13-month follow-up.

Analyses Variables b β Δ R2

DV= PedsQL Total HRQOL

1 month

Family Duncan 0.12 0.15 0.07

Age in months −0.15
−0.32

** --

Fears and Concerns 0.17 0.04 0.17

PSI: Total Stress 0.05 0.15 --

Stigma 0.40 0.02 --

FSS: Family Stress −0.40 −0.20 --

13 months

Seizure History 2.88 0.08 0.19

Side Effects −0.39 −0.25 --

Adherence −0.12 −0.21 --

Adherence quadratic 0.00 0.20 --

Fears and concerns −0.86 −0.14 0.12

PSI: Total Stress −0.10 −0.29 --

Stigma −0.43 −0.02 --

FSS: Family Stress −0.66 −0.29 --

DV= PedsQL Emotional HRQOL

1 month

Family Duncan −0.02 −0.02 0.01

Age in months −0.05 −0.10 --

Fears and Concerns −0.51 −0.11 0.12

PSI: Total Stress 0.01 0.02 --

Stigma 4.33 0.18 --

FSS: Family Stress −0.10 −0.04 --

13 months

Seizure History 0.90 0.02 0.17

Side Effects −0.08 −0.04 --

Adherence −0.36 −0.60 --

Adherence quadratic 0.00 0.75 --

Fears and concerns −1.71
−0.25

* 0.17

PSI: Total Stress −0.16 −0.38 --

Stigma −2.55 −0.10 --

FSS: Family Stress −0.42 −0.17 --

DV = PedsQL Social HRQOL

1 month

Family Duncan 0.29
0.30

* 0.05

Age in months −0.23
−0.41

** --

Epilepsia. Author manuscript; available in PMC 2015 June 01.



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Wu et al. Page 17

Analyses Variables b β Δ R2

Fears and Concerns 0.40 0.08 0.20

PSI: Total Stress 0.11 0.27 --

Stigma 1.84 0.07 --

FSS: Family Stress −0.50 −0.21 --

13 months

Seizure History 7.72 0.17 0.13

Side Effects −0.11 −0.06 --

Adherence 0.29 0.45 --

Adherence quadratic −0.00 −0.63 0.24

Fears and concerns −0.22 −0.03 --

PSI: Total Stress −0.16
−0.37

* --

Stigma −1.71 −0.06 --

FSS: Family Stress −1.48
−0.55

** --

DV = PedsQL School HRQOL

1 month

Family Duncan 0.09 0.08 0.08

Age in months −0.25
−0.39

** --

Fears and Concerns −0.03 −0.01 0.18

PSI: Total Stress 0.08 0.19 --

Stigma −2.34 −0.08 --

FSS: Family Stress −0.38 −0.15 --

13 months

Seizure History −0.26 −0.01 0.20

Side Effects −0.61
−0.30

* --

Adherence −0.11 −0.16 --

Adherence quadratic 0.00 0.05 --

Fears and concerns 0.10 0.01 0.09

PSI: Total Stress −0.15 −0.31 --

Stigma 2.28 0.08 --

FSS: Family Stress −0.80 −0.27 --

DV = QOLICE Total HRQOL

1 month

Family Duncan 0.03 0.04 0.01

Age in months −0.15
−0.39

** --

Fears and Concerns −0.02 −0.01 0.17

PSI: Total Stress 0.10
0.37

** --

Stigma 2.37 0.14 --

FSS: Family Stress 0.01 0.00 --

13 months

Seizure History −7.56
−0.25

** 0.25
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Analyses Variables b β Δ R2

Side Effects 0.11 0.08 --

Adherence 0.34
0.77

* --

Adherence quadratic −0.00
−0.90

** --

Fears and concerns 1.31
0.27

** 0.37

PSI: Total Stress −0.23
−0.80

** --

Stigma −4.61
−0.25

** --

FSS: Family Stress −0.80
−0.43

** --

DV = QOLICE Anxiety HRQOL

1 month

Family Duncan 0.03 0.04 0.03

Age in months −0.21
−0.46

** --

Fears and Concerns 0.39 0.10 0.18

PSI: Total Stress 0.05 0.17 --

Stigma 2.81 0.14 --

FSS: Family Stress 0.09 0.05 --

13 months

Seizure History −3.33 −0.09 0.16

Side Effects −0.04 −0.03 --

Adherence 0.43
0.83

* --

Adherence quadratic −0.00 −0.81 --

Fears and concerns 1.17 0.20 0.23

PSI: Total Stress −0.23
−0.67

** --

Stigma −5.01
−0.23

* --

FSS: Family Stress −0.57 −0.27 --

DV = QOLICE Social Activities
HRQOL

1 month

Family Duncan 0.28
0.31

* 0.03

Age in months −0.13
−0.24

* --

Fears and Concerns −1.00 −0.22 0.04

PSI: Total Stress 0.04 0.11 --

Stigma 6.24
0.26

* --

FSS: Family Stress −0.02 −0.01 --

13 months

Seizure History −11.30
−0.27

* 0.17

Side Effects 0.33 0.19 --

Adherence 0.30 0.50 --

Adherence quadratic −0.00 −0.60 --
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Analyses Variables b β Δ R2

Fears and concerns 0.89 0.13 0.26

PSI: Total Stress 0.00 0.00 --

Stigma −9.73
−0.38

** --

FSS: Family Stress −1.45
−0.58

** --

Note.

PedsQL=Pediatric Quality of Life Inventory, QOLICE=Quality of Life in Childhood Epilepsy Questionnaire, PSI=Parenting Stress Inventory,
FSS=Family Stress Scale

*
p<.05

**
p<.01
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Table 4

Predictors of health-related quality of life at 25-month follow-up.

Analyses Variables b β Δ R2

DV= PedsQL Total HRQOL

1 month

Family Duncan 0.12 0.16 0.03

Age in months 0.03 0.06 --

Fears and Concerns 0.24 0.06 0.06

PSI: Total Stress −0.01 −0.03 --

Stigma −0.79 −0.04 --

FSS: Family Stress −0.02 −0.01 --

25 months

Seizure History 4.11 0.10 0.39

Side Effects −1.01
−0.59

** --

Adherence −0.07 −0.13 --

Adherence quadratic 0.00 0.03 --

Fears and concerns −0.60 −0.11 0.04

PSI: Total Stress −0.07 −0.18 --

Stigma 2.32 0.11 --

FSS: Family Stress −0.13 −0.06 --

DV= PedsQL Emotional HRQOL

1 month

Family Duncan −0.03 −0.04 0.05

Age in months 0.09 0.17 --

Fears and Concerns 0.25 0.05 0.14

PSI: Total Stress 0.00 0.01 --

Stigma 0.93 0.04 --

FSS: Family Stress −0.50 −0.23 --

25 months

Seizure History 6.70 0.14 0.33

Side Effects −0.83
−0.41

** --

Adherence −0.40 −0.60 --

Adherence quadratic 0.00 0.57 --

Fears and concerns −3.25
−0.51

* 0.11

PSI: Total Stress −0.05 −0.11 --

Stigma 4.63 0.18 --

FSS: Family Stress 0.18 0.08 --

DV = PedsQL Social HRQOL

1 month

Family Duncan 0.17 0.18 0.02

Age in months 0.04 −0.07 --
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Analyses Variables b β Δ R2

Fears and Concerns −0.23 −0.05 0.11

PSI: Total Stress −0.05 −0.13 --

Stigma 0.69 0.03 --

FSS: Family Stress 0.39 0.16 --

25 months

Seizure History 3.56 0.07 0.32

Side Effects −1.16
−0.52

** --

Adherence −0.11 −0.15 --

Adherence quadratic 0.00 −0.07 --

Fears and concerns 1.18 0.17 0.05

PSI: Total Stress −0.08 −0.16 --

Stigma −1.41 −0.05 --

FSS: Family Stress −0.70 −0.26 --

DV = PedsQL School HRQOL

1 month

Family Duncan −0.04 −0.05 0.00

Age in months −0.01 −0.02 --

Fears and Concerns 0.72 0.15 0.06

PSI: Total Stress 0.02 0.05 --

Stigma −5.91 −0.23 --

FSS: Family Stress −0.26 −0.11 --

25 months

Seizure History 11.57 0.23 0.21

Side Effects −0.84
−0.39

* --

Adherence −0.15 −0.21 --

Adherence quadratic 0.00 0.12 --

Fears and concerns −2.08 −0.30 0.10

PSI: Total Stress −0.09 −0.20 --

Stigma 6.72 0.24 --

FSS: Family Stress 0.07 0.03 --

DV = QOLICE Total HRQOL

1 month

Family Duncan 0.07 0.11 0.01

Age in months −0.01 −0.02 --

Fears and Concerns 0.30 0.10 0.11

PSI: Total Stress −0.02 −0.08 --

Stigma −4.20
−0.26

* --

FSS: Family Stress 0.23 0.15 --

25 months

Seizure History 1.90 0.06 0.42

Side Effects −0.65
−0.47

** --
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Analyses Variables b β Δ R2

Adherence −0.43
−0.94

* --

Adherence quadratic 0.00 0.53 --

Fears and concerns −2.57
−0.60

** 0.19

PSI: Total Stress −0.10
−0.36

* --

Stigma 3.30 0.19 --

FSS: Family Stress 0.32 0.20 --

DV = QOLICE Anxiety HRQOL

1 month

Family Duncan 0.00 0.01 0.01

Age in months −0.07 −0.16 --

Fears and Concerns 0.80 0.21 0.05

PSI: Total Stress −0.01 −0.02 --

Stigma −0.60 −0.03 --

FSS: Family Stress 0.21 0.12 --

25 months

Seizure History 8.26 0.22 0.32

Side Effects −0.84
−0.51

** --

Adherence 0.09 0.16 --

Adherence quadratic −0.001 −0.19 --

Fears and concerns −0.42 −0.08 0.05

PSI: Total Stress −0.09 −0.25 --

Stigma 0.92 0.04 --

FSS: Family Stress −0.23 −0.11 --

DV = QOLICE Social Activities
HRQOL

1 month

Family Duncan 0.10 0.13 0.01

Age in months −0.03 −0.07

Fears and Concerns −0.29 −0.08 0.05

PSI: Total Stress −0.01 −0.04 --

Stigma −0.06 −0.003 --

FSS: Family Stress 0.42 0.23 --

25 months

Seizure History −8.40 −0.22 0.45

Side Effects −0.61
−0.36

* --

Adherence −0.12 −0.21 --

Adherence quadratic 0.00 0.03 --

Fears and concerns −1.57 −0.30 0.08

PSI: Total Stress 0.03 0.10 --

Stigma −2.41 −0.13 --

FSS: Family Stress −0.36 −0.18 --
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Note.

PedsQL=Pediatric Quality of Life Inventory, QOLICE=Quality of Life in Childhood Epilepsy Questionnaire, PSI=Parenting Stress Inventory,
FSS=Family Stress Scale

*
p<.05

**
p<.01
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