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Abstract

Background Informed by the Pediatric Self-Management Model, the present study tested relation-

ships between parent and family functioning, sickle cell disease (SCD) self-management, and

health outcomes for children with SCD. Method 83 children with SCD and a parent completed

baseline data as part of a larger investigation of a family-based, problem-solving intervention for

children with SCD (M age¼8.47). Youth and parents completed a measure of child health-related

quality of life (HRQOL), and parents completed measures of family efficacy, parenting stress, and

SCD self-management. SCD pain episodes and urgent health utilization information over the past

year were obtained via medical chart review. Results SCD self-management mediated the

relationship between parent-reported family efficacy and parent proxy HRQOL, as well as the rela-

tionship between parenting stress and child and parent proxy HRQOL. Mediation models were

nonsignificant for outcomes beyond HRQOL, including SCD pain episodes and urgent health utili-

zation. Conclusion Fostering family efficacy and reducing parenting stress may be meaningful

intervention targets for improving SCD self-management and child HRQOL among school-aged

children. Although findings were consistent with the Pediatric Self-Management Model in terms of

HRQOL, the model was not supported for pain episodes or urgent health utilization, highlighting

the need for multi-method, longitudinal research on the SCD self-management behaviors that are

linked to preventable health outcomes.

Key words: adherence; family functioning; hematology; medical self-management; parent stress; sickle
cell disease.

Sickle cell disease (SCD) is an inherited group of he-
matological disorders that affect red blood cells and is
found in approximately 1 in 365 African American
children and 1 in 16,300 Hispanic/Latino American
children in the United States (CDC, 2016). SCD is
associated with significant health complications,

including vaso-occlusive pain episodes, respiratory
infections, chronic anemia, compromised spleen func-
tioning, slow growth, and stroke; all of which require
daily care and monitoring (Berkelhammer et al., 2007;
Platt, 2000; Rees, Williams, & Gladwin, 2010).
Treatment guidelines emphasize the role of parents in
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the daily management of SCD, including administering
prophylactic antibiotics, pain medications, folic acid,
hydroxyurea, and oral iron chelation therapy, and en-
couraging frequent hydration, adequate nutrition, and
rest (Beyer & Simmons, 2004; Platt, 2008; Raphael,
Bernhardt, Mahoney, & Mueller, 2009; Yawn et al.,
2014). While these treatments are expected to decrease
morbidities and increase the life span of those with
SCD, documented rates of adherence to SCD treatment
are suboptimal (Elliott, Morgan, Day, Mollerup, &
Wang, 2001; Witherspoon & Drotar, 2006), with ob-
jective measures (i.e., urinary assays) finding roughly
50% of families are nonadherent to prescribed medica-
tions (Walsh et al., 2014). Poor SCD self-management
may precipitate health crises, including vaso-occlusive
pain episodes and pneumococcal infections, which ne-
cessitate urgent and costly healthcare interventions (Gil
et al., 1993; Gil, Williams, Thompson, & Kinney,
1991; Rapoff, 2009).

A necessary first step toward improving the health
of pediatric patients with SCD is to better understand
barriers to self-management for this population.
Medical self-management refers to any behavior con-
ducted by a child or family member in relation to
caring for a chronic illness (Modi et al., 2012), and
thus, medical self-management relates to adherence
behaviors (e.g., developing a routine for taking medi-
cations), as well as other processes beyond adherence
(e.g., coping skills for managing pain). Evidenced-
based models of pediatric medical self-management
have yet to be tested or adapted to fit the complex
needs of youth with SCD, who face distinctive chal-
lenges owing to unique characteristics of the larger
SCD population, such as racial and socioeconomic dis-
crimination (Loiselle et al., 2016) and health-related
stigma (Wakefield et al., 2017), as well as the preven-
tative nature of SCD self-management. The Pediatric
Self-Management Model underscores the modifiable
and non-modifiable influences on medical self-
management behaviors and health outcomes (Modi
et al., 2012). This ecological framework is grounded
in evidence from the larger pediatric psychology litera-
ture that demonstrates the multiple individual (e.g.,
child age), family (e.g., family functioning), commu-
nity (e.g., social support), and health system (e.g.,
resources) influences that may affect medical self-
management. The Pediatric Self-Management Model
also describes the impact of self-management
behaviors on health outcomes, including disease com-
plications, urgent health utilization, and child health-
related quality of life (HRQOL).

Among the levels of influence proposed by the
Pediatric Self-Management Model, the relationships
between family-level variables and medical self-
management have been well established in other pedi-
atric populations, such as youth with diabetes

(Anderson et al., 2002; Caccavale, Weaver, Chen,
Streisand, & Holmes, 2015; Hilliard, Guilfoyle,
Dolan, & Hood, 2011; Wu et al., 2014; Wysocki
et al., 1999), but less studied in pediatric SCD.
Existing research has found links between lower fam-
ily problem-solving and more passive parent coping
with poorer SCD self-management, although measure-
ment of SCD self-management has varied (Barakat,
Smith-Whitley, & Ohene-Frempong, 2002; Treadwell
et al., 2005). Further, the implications of poor SCD
self-management on health outcomes remain unclear.
One study found that higher adherence related to bet-
ter child HRQOL (Fisak, Belkin, Von Lehe, & Bansal,
2012), whereas another investigation found an inverse
relationship between adherence and child HRQOL
(Barakat, Lutz, Smith-Whitley, & Ohene-Frempong,
2005). A separate study found poorer health outcomes
when parents reported higher stress and lower family
functioning (Barakat, Patterson, Weinberger, et al.,
2007), suggesting possible relationships between fam-
ily factors and child health. Clarifying the family influ-
ences on SCD self-management and health outcomes
is critical, as family-based interventions are particu-
larly potent for improving disease management among
youth with other chronic health conditions (Hommel
et al., 2012; Kahana, Drotar, & Frazier, 2008).

Guided by the Pediatric Self-Management Model
(Modi et al., 2012), the current study tested relation-
ships between parent and family functioning, SCD
self-management, and, ultimately, health outcomes
(i.e., child HRQOL, pain episodes, and urgent health
utilization) in children with SCD. We hypothesized
that higher family efficacy and lower parenting stress
would relate to better child HRQOL, fewer pain epi-
sodes, and fewer urgent health utilization. When ac-
counting for SCD self-management, we hypothesized
that the relationship between family functioning and
health outcomes would be significantly reduced
(i.e., SCD self-management would mediate the
relationship).

Methods

This study was a secondary analysis of baseline data
from a family-based problem-solving skills interven-
tion for school-aged children with SCD. Participants
were English-speaking children with any SCD hemo-
globinopathy who were currently engaged in SCD
follow-up care and between the ages of 6 and 12 years
and a parent. Exclusion criteria included the presence
of a developmental disability or significant neurocog-
nitive deficits based on the medical record. Eligible
families were provided with a letter and a flyer
explaining the study at two SCD centers. If the family
expressed interest in participating, the research coordi-
nator contacted the family in clinic or via telephone to
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schedule a baseline assessment either at the family’s
home or in the medical clinic.

Of the 208 families approached, 172 agreed to par-
ticipate and 36 refused. The most common reasons for
refusal included schedule too busy (n¼ 13) and inter-
vention viewed as not needed (n¼ 10). Of the 172
families that agreed to participate, 78 passively re-
fused (e.g., did not return telephone messages) and we
were unable to locate 11 families after initial recruit-
ment (recruitment rate was 40%). Age and gender
were similar for those who passively/actively refused
the study (M age¼ 9.19, % female¼51.7) compared
with those who participated in the study (M
age¼8.47, % female¼ 49.4). Although the recruit-
ment rate was not ideal, it was similar to prior psycho-
social clinical trials in pediatric SCD (Barakat,
Schwartz, Salamon, & Radcliffe, 2010; Kaslow et al.,
2000) and observational studies of pediatric SCD ad-
herence (Loiselle et al., 2016). Of note, a peer-patient
navigator improved retention of participants in the in-
tervention (52% of families who met with the naviga-
tor attended the intervention, compared with 42%
who did not meet the navigator). We extensively dis-
cussed these recruitment and retention challenges in a
prior publication (Daniel et al., 2015).

Family Functioning Measures
Family Efficacy
The Perceived Collective Family Efficacy Scale (FES) is
a 20-item questionnaire, along a 7-point Likert scale,
that measures parents’ beliefs in the family’s capability
to work together as a family system to accomplish
tasks necessary for adaptive family functioning (e.g.,
“Agree to decisions that require some sacrifice of per-
sonal interests”; Bandura, Caprara, Barbaranelli,
Regalia, & Scabini, 2011; Caprara, Regalia, Scabini,
Barbaranelli, & Bandura, 2004). The FES has demon-
strated adequate construct validity, as evidenced by
significant correlations with other well-established
indicators of family functioning (family satisfaction,
open communication, parental monitoring, and man-
agement of conflict; Caprara et al., 2004). This study
utilized the total FES score by summing item responses
(higher scores representing higher perceived family ef-
ficacy). The internal consistency of this measure was
adequate (a¼ .94).

Parenting Stress
The Pediatric Inventory for Parents (PIP) is a reliable
and valid measure of parenting stress related to caring
for a child with a chronic illness (Streisand, Braniecki,
Tercyak, & Kazak, 2001). The PIP includes 43 items
related to communication, emotional functioning,
medical care, and role functioning (e.g., “Arguing
with family members” and “Difficulty sleeping”).
Parents rated each item along a 5-point Likert scale

for the item’s frequency and level of difficulty over the
past week. Frequency and difficulty scores were
summed for a total frequency score and a total diffi-
culty score (higher scores indicate greater frequency
and difficulty). There was a high correlation between
the PIP frequency and difficulty total scores (r¼ .84),
which is consistent with the initial validation sample
(Streisand et al., 2001). Thus, to reduce the number of
variables under investigation, this research used the
frequency total score only (a¼ .94).

Disease Management Measure
SCD Self-Management
The Self Care Inventory-Sickle Cell (SCI-SC) is a 13-
item parent-report questionnaire in which parents rate
how well the family follows recommended SCD self-
management tasks on a 5-point Likert scale (Hilker,
Sytsma Jordan, Jensen, Elkin, & Iyer, 2006). The SCI-
SC has demonstrated adequate internal consistency
(as ranging from .71 to .92; Hilker et al., 2006; Jensen
et al., 2005) and initial construct validity (children
with poorer SCD self-management required more fre-
quent medical visits; Hilker et al., 2006). Subscales for

the SCI-SC include general health behaviors (6 items;
e.g., eat a healthy diet), sickle cell management (4
items; e.g., take medications given by a doctor), and
pain management (3 items; e.g., use deep breathing to
relax when in pain). The present study evaluated sub-
scale mean scores and a total score (calculated by sum-
ming the three mean subscale scores). Higher scores
indicate better SCD self-management. Internal consis-
tency was acceptable for the total score (a¼ .77), gen-
eral health behaviors subscale (a¼ .77), and pain
management subscale (a¼ .78). Owing to poor inter-
nal consistency (a¼ .21), we did not utilize the sickle
cell management subscale separately, though these
items were included in the total score.

Health Outcome Measures
Child Health-Related Quality of Life
The Pediatric Quality of Life Inventory (PedsQL) is a
23-item parent-proxy report with a parallel child-
report form used to assess the child HRQOL across
four areas of functioning: physical, emotional, social,
and school (Varni, Seid, & Kurtin, 2001). The generic
core and SCD version have been validated in children
with SCD (Dampier et al., 2011; Panepinto & Bonner,
2012; Panepinto, Pajewski, Foerster, & Hoffmann,
2008). Notably, the SCD version of the PedsQL had

not yet been developed at the time of current study re-
cruitment (Panepinto, Torres, & Varni, 2012). Items
asked the child or parent to identify how much of a
problem the child had with specific physical/psychoso-
cial items over the past month (e.g., “I have low
energy” or “I feel angry”). Internal consistency was
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adequate for parent-proxy report (a¼ .90) and child
self-report (a¼ .88).

Disease Outcome Variables
Trained research assistants conducted medical chart
review using a structured file review form and
obtained information on sickle cell genotype, acute
chest syndrome, transfusion therapy, lifetime stroke/
cerebrovascular accident (CVA) occurrence, hydroxy-
urea use, pain episodes, and urgent health utilization
in the year prior to study enrollment. For this study,
we evaluated the number of pain episodes and urgent
health utilization over the past year. The urgent health
utilization variable consisted of the number of emer-
gency department visits and inpatient hospitalizations
for fever or pain. We assessed pain episodes by review-
ing clinic notes and hospital discharge summaries for
any mention of a pain episode. Dates of pain episodes
were recorded and analyzed to ensure that a single
pain episode was not erroneously counted as two or
more pain episodes. For example, we recorded “one
pain episode” when a participant presented to the
clinic with pain that resulted in a subsequent inpatient
admission with pain.

Demographic/Neurocognitive Information
Child IQ and Demographics
The Wechsler Abbreviated Scale of Intelligence
(WASI) is a brief measure of intelligence for individu-
als aged 6 to 89 years (Wechsler, 1999). We utilized
the two-subtest form, which includes Vocabulary and
Matrix Reasoning subtests. Parents completed a de-
mographic form, which included information on the
child’s age, gender, and race/ethnicity, as well as par-
ent race/ethnicity, education, and income.

Data Analytic Plan
Mediation analyses were conducted using the SPSS
macro PROCESS (Preacher, Rucker, & Hayes, 2007).
First, bivariate correlations were conducted to exam-
ine relationships among the variables of interest and
demographic variables. Consistent with the Pediatric
Self-Management Model, we examined correlations
between non-modifiable demographic (child age and
family income) and neurocognitive variables (child
IQ) and main study variables. Demographic variables
that were significantly related to any of the predictor
or outcome variables were controlled for as covariates
in the subsequent models. We conducted mediation
analyses using bootstrapping to determine if overall
SCD self-management mediated family/parent func-
tioning ! health outcome relationships (eight analy-
ses). Multiple mediation models tested whether
subscales on SCD self-management measure (general
health behaviors and pain management) also mediated
these relationships (eight analyses). As recommended

by Preacher and Hayes (2008), we generated 5,000
bootstrapped samples and considered results as signifi-
cant if the 95% confidence interval did not contain
zero. Assuming a power of .80, an alpha of .05, and
an estimated R2 of .15 (a medium effect size), a sample
of 84 was required for the analyses with up to four in-
dependent variables (Cohen, 1992). Therefore, the
current study had enough power to detect medium to
large effects.

Results

The final study sample consisted of 83 children (M
age¼8.47; see Table 1). Means, standard deviations,
and scale ranges for demographic/medical information
and variables utilized in the analyses are presented in
Table 1. Medical chart review indicated that the ma-
jority of children were diagnosed with HbSS (60%).
Parents consisted of primarily mothers (90%; 6%
fathers, 4% other), of whom 26.5% had graduated
from high school and 40% attended some college.
Most of the sample reported monthly family income
under $3,333, with over 31.3% of the sample falling
below the national poverty level at that time (U.S.
Department of Health and Human Services, 2009).

Preliminary Analyses
Pearson correlation analyses showed that older child
age was associated with higher child-reported
HRQOL (r¼ .27, p¼ .02; see Table 2). Higher family
income was associated with less frequent stressful
events (r¼�.35, p¼ .001). As a result of these signifi-
cant relationships, child age and family income were
controlled in all subsequent analyses. Among main
study variables, higher family efficacy related to better
SCD self-management (total score on the SCI-SD;
r¼ .31, p¼ .004), general health behaviors (subscale
on the SCI-SCD; r¼ .31, p¼ .004), and pain manage-
ment (subscale on the SCI-SCD; r¼ .27, p¼ .01).
More frequent stressful events were associated with
lower child-reported (r¼�.28, p¼ .01) and parent-
proxy (r¼�.34, p¼ .002) HRQOL, as well as poorer
general health behaviors (r¼�.35, p¼ .001). Higher
parent-proxy child HRQOL related to better overall
SCD self-management (r¼ .34, p¼ .002), general
health behaviors (r¼ .36, p¼ .001), and pain manage-
ment (r¼ .27, p¼ .01), and fewer pain episodes
(r¼�.33, p¼ .002) and urgent health utilization
(r¼�.26, p¼ .02). More pain episodes were associ-
ated with higher urgent health utilization (r¼ .79,
p< .001).

Mediation Predicting Health Outcomes
Utilizing a bootstrapping model while controlling for
child age and family income, family efficacy was posi-
tively related to overall SCD self-management, which
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in turn related to higher parent-proxy HRQOL, as evi-
denced by the indirect effect of the confidence interval
that did not contain zero (95% CI¼ .02, .20). Figure 1
shows the mediation model and identifies the boot-
strapped estimate of the indirect effect as well as the
unstandardized B weights for path coefficients.
Mediation models predicting the remaining health
outcomes (child-reported HRQOL, urgent health utili-
zation, and pain episodes) were nonsignificant.

For multiple mediation analyses, the total indirect
effect of general health behaviors and pain manage-
ment to parent-proxy HRQOL was significant, as
demonstrated by the confidence interval that did not
contain zero (see Table 3). The specific indirect effect
of general health behaviors mediating the relationship
between family efficacy and parent-proxy HRQOL
was also significant, such that increased family effi-
cacy was positively related to general health

Table I. Demographic Information and Means, Standard Deviations, and Ranges for Family, Sickle Cell Management, and
Health Outcome Variables

Variable (n¼ 83) n (% when applicable) M SD Min–Max

Demographic/Disease variables
Child age 83 8.47 2.11 6.00–12.00
Gender (female) 41 (49.4) – – –
Child ethnicity, non-Hispanic 78 (94.0) – – –
Child race, African American 78 (94.0) – – –
Genotype:

HbSS 50 (60.2) – – –
HbSC 24 (28.9) – – –
HbSßþ 6 (7.2) – – –
HbSß0 1 (1.2) – – –
Other 2 (2.4) – – –

Acute chest syndrome past year 13 (15.5) 0.17 0.41 0.00–2.00
Receiving transfusion therapy 24 (28.6) – – –
Stroke/CVA lifetime occurrence 11 (13.1) – – –
Prescribed hydroxyurea 15 (17.9) – – –
Child IQ 83 93.43 12.10 65.00–121.00

Family variables
Family efficacy (P) 83 112.37 17.45 60.00–140.00
Frequency of stressful Events (P) 83 94.30 29.32 42.00–157.00

Sickle cell disease management
Pain management (subscale) 83 3.13 1.18 1.00–5.00
General health behaviors (subscale) 83 4.12 0.69 2.00–5.00
Overall self-management (total) 83 11.41 1.94 7.67–15.00

Health outcome variables
Child HRQOL (C) 82 68.10 16.73 26.09–100.00
Child HRQOL (P) 83 70.10 17.14 33.70–96.74
Pain episodes 83 1.69 1.94 0.00–8.00
Urgent health utilization 83 3.06 3.69 0.00–17.00

Notes. SD¼ standard deviation; HRQOL¼health-related quality of life; P¼Parent report; C¼Child report. No data reported on SCD

subscale owing to inadequate internal consistency.

Table II. Pearson Correlations for Demographic and Main Study Predictor and Outcome Variables

Variables 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11.

1. Child age 1.00
2. Family income �.16 1.00
3. Family efficacy (P) .13 .03 1.00
4. PIP—Frequency of stressful events (P) �.05 �.35** �.17 1.00
5. Overall SCD self-management (P) .02 .12 .31** �.16 1.00
6. General health behaviors subscale (P) .02 .20 .32** �.35** .70** 1.00
7. Pain management subscale (P) .12 .08 .27* �.11 .86** .27* 1.00
8. Child HRQOL (P) �.10 .21 .21 �.34** .34** .36** .27* 1.00
9. Child HRQOL (C) .27* �.18 .16 �.28* �.01 .26* �.11 .15 1.00
10. Urgent health utilization in past year �.17 �.18 �.01 .21 .07 �.10 .05 �.26* �.05 1.00
11. Pain episodes in past year �.13 �.10 �.02 .16 .02 �.01 �.05 �.33** �.06 .80** 1.00

Notes. MANOVAs showed that SCD genotype (HbSS, HbSC, HbSbþ, HbSb0, Other) did not significantly relate to main study predictor or
outcome variables (ps> .05). Owing to significant correlations with main study predictor and outcome variables, child age and family income

were included as covariates for all subsequent analyses. *p< .05, **p< .01; P¼Parent report; C¼Child report; PIP¼The Pediatric Inventory
for Parents.
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behaviors, which in turn positively related to parent-
proxy HRQOL. General health behaviors also
mediated relationships between parenting stress and
child-reported HRQOL and parent-proxy HRQOL.
That is, less frequent parenting stress was associated

with better general health behaviors, which in turn re-
lated to better child HRQOL. All other mediation
models were nonsignificant.

Discussion

Guided by the Pediatric Self-Management Model
(Modi et al., 2012), this study evaluated the impact of
modifiable family factors on SCD self-management
and, ultimately, health outcomes. We tested whether
SCD self-management mediated relationships between
family efficacy and parenting stress and health out-
comes (child and parent proxy HRQOL, pain epi-
sodes, and urgent health utilization). After controlling
for child age and family income, higher family efficacy
and less frequent parenting stress related to better
SCD self-management (overall SCD self-management
and general health behaviors), which in turn had posi-
tive implications for child HRQOL. Of note, prelimi-
nary analyses showed a correlation between lower

SCD
Self-Management

Family Efficacy

.12 (.08)

.03** 2.47* Child Health-
related Quality 
of Life (Parent 

Proxy)

Figure 1. Cross-sectional mediation model for family effi-
cacy predicting SCD self-management and parent-proxy
child health-related quality of life.

Notes. Controlled for child age and family income. Path coefficients are

unstandardized B weights. Estimate of the indirect effect¼ (.08); bootstrapped

at 95% confidence interval¼ (.0195, 1971). *p < .05. **p < .01.

Table III. Significant Cross-Sectional Multiple Mediation

Predictor: Family efficacy
Mediators: General health behaviors and pain management
Outcome variable: Parent-proxy child HRQOL

BCa 95% bootstrapped CI

Point estimate Lower Upper

Total indirect effect .116a .038 .240
General health behaviors .077a .018 .180
Pain management .040 �.005 .141

Mediation Model 2:

Predictor: PIP—Frequency of stressful events
Mediators: General health behaviors and pain management
Outcome variable: Parent-proxy child HRQOL

BCa 95% bootstrapped CI

Point estimate Lower Upper

Total indirect effect �.046 �.120 .003
General health behaviors �.038a �.114 �.002
Pain management �.008 �.061 .013

Mediation Model 3:

Predictor: PIP—Frequency of stressful events
Mediators: General health behaviors and pain management
Outcome variable: Child-reported HRQOL

BCa 95% bootstrapped CI

Point estimate Lower Upper

Total indirect effect �.043 �.127 .013
General health behaviors �.053a �.144 �.004
Pain management .010 �.021 .063

aConfidence intervals that do not contain zero are deemed to be significant; BCa are bias-corrected and accelerated; PIP¼The Pediatric

Inventory for Parents; HRQOL¼Health-related quality of life.
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income and more frequent stressful events, suggesting
that disease-related parenting stress may be exacer-
bated by economic disadvantages. This study offered
further evidence that positive family interactions and
lower parenting stress may promote adaptive SCD
self-management and improve child HRQOL, which
is consistent with existing studies in SCD (Badawy,
Thompson, Lai, et al., 2017; Barakat et al., 2002;
Raphael et al., 2013; Treadwell et al., 2005) and
growing literature on the protective influence of fam-
ily efficacy on risky health behaviors and medical ad-
herence (Guilfoyle, Goebel, & Pai, 2011; Kao,
Lupiya, & Clemen-Stone, 2014; Kao & Caldwell,
2015).

Contrary to the Pediatric Self-Management Model,
SCD self-management did not mediate pain episodes
and urgent health utilization. It is possible that these
health outcomes were influenced by other variables
that may not be within the family’s control (e.g.,
health complications exacerbated by cold weather). A
recent meta-analysis reported small effect sizes be-
tween aspects of pediatric SCD self-management and
health outcomes, suggesting remaining gaps in the
literature about how to best measure SCD self-
management and understand its association with
preventable health outcomes (Loiselle et al., 2016).
Nonetheless, HRQOL represents an important
patient-reported outcome for intervention and obser-
vational studies of children with SCD (Dampier et al.,
2010). Thus, testing theoretically informed and modi-
fiable variables (such as family functioning and disease
self-management) in relation to child and parent proxy
HRQOL is a valuable contribution to the literature.

The inclusion of the child-reported measure of
HRQOL is another important strength of this investi-
gation, as we found similarities (parenting stress relat-
ing to child and parent proxy HRQOL) and
differences (family efficacy relating to parent proxy
but not child HRQOL) across reporters. Past research
has found both positive and negative relations be-
tween aspects of SCD self-management and HRQOL
(Barakat et al., 2005; Fisak et al., 2012), and we offer
further evidence that better SCD self-management
may promote HRQOL for school-aged children with
SCD. To thoroughly test the applicability of the
Pediatric Self-Management Model, rigorous longitudi-
nal and multi-method research is needed. Attention to
each ecological level of the Pediatric Self-Management
Model, including community and health system influ-
ences (e.g., limited access to health care providers and
insurance barriers; Treadwell et al., 2011), is essential
for bringing consensus to the SCD literature

Current findings highlight possible intervention tar-
gets for improving HRQOL for children with SCD.
Such interventions may include strategies to minimize
the frequency of stressful events for parents (e.g.,

problem-solving interventions that address items
endorsed on the PIP) and strategies to promote the
family’s capability to work together as a system.
Family-based interventions demonstrate high accept-
ability in a pediatric SCD samples (Barakat et al.,
2010; Daniel et al., 2015) and adapting existing inter-
ventions may be beneficial. For example, adapting a
culturally sensitive, family-based psychoeducational
intervention that improved caregiver and child SCD
knowledge (Kaslow et al., 2000). Of note, caregiver
SCD knowledge has been positively associated with
SCD adherence (Barakat et al., 2002; Jensen et al.,
2005; Witherspoon & Drotar, 2006). Parent problem-
solving training is an efficacious intervention for re-
ducing distress among mothers of children with cancer
(Sahler et al., 2013) and may be generalized to de-
crease parenting stress while navigating problems with
SCD self-management. Using strengths-based and
culturally sensitive strategies (Schwartz, Radcliffe, &
Barakat, 2007) to incorporate family efficacy into
health promotion interventions may also be advanta-
geous, though health providers should consider that
the priorities for family efficacy may vary across di-
verse patient populations. For instance, one study
found that families from ethnic and socioeconomic
minority backgrounds prioritized pragmatic (e.g., set-
ting boundaries and parental monitoring) and value-
laden family efficacy (e.g., ethnic pride and religious
faith) compared with relational family efficacy (e.g.,
communication) to protect children from risky health
behaviors (Kao & Caldwell, 2015).

While the present study evaluated school-aged chil-
dren with SCD, older children and adolescents with
SCD may be at greater risk for poor psychosocial
HRQOL (Panepinto, O’Mahar, DeBaun, Loberiza, &
Scott, 2005). Across a variety of pediatric chronic
disease groups, researchers have documented deterio-
rations in disease self-management during adolescence
(Hommel, Ramsey, Rich, & Ryan, 2017). As adoles-
cents with SCD establish increased personal responsi-
bility for their health (Patterson, McDonald, Zebrack,
& Medlow, 2015; Wiebe et al., 2014), while also ne-
gotiating other developmental tasks (such as greater
affiliation with peers), the protective influence of sup-
portive family dynamics may become even more sa-
lient. At the same time, as adolescent patients acquire
more responsibility with SCD self-management tasks,
it will be important to further investigate individual
(e.g., disease knowledge and self-efficacy) and peer
factors (e.g., peer acceptance) that may promote or
hinder their acquisition of adaptive self-management
skills. Emerging studies are beginning to focus on the
transition to adult-centered care among adolescents
and young adults with SCD (Crosby, Quinn, &
Kalinyak, 2015; McPherson, Thaniel, & Minniti,
2009; Treadwell, Telfair, Gibson, Johnson, &
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Osunkwo, 2011). A related and important area of fu-
ture research is the study of how parents transfer SCD
medical responsibilities to their children, and the fam-
ily dynamics that support or hinder youth’s early de-
velopment of independent SCD self-management
skills.

Relationships between SCD self-management and
other health outcomes may have been significant if
our models included an objective measure of
adherence. Although self-report measures of disease
self-management possess key advantages, our parent-
reported measure may have been inflated owing to so-
cial desirability (Bender et al., 2000; Stirratt et al.,
2015). Future studies should also incorporate multiple
informants (e.g., child, parent, and provider) into SCD
self-management assessments (Duncan, Mentrikoski,
Wu, & Fredericks, 2014). Owing to poor internal con-
sistency for the sickle cell management subscale, we
were unable to examine direct links between SCD-
specific behaviors and health outcomes. The poor in-
ternal consistency of the sickle cell management sub-
scale was surprising given similarities between our
sample and the initial validation sample, but suggests
a possible need for a revised SCD self-management
measure. Furthermore, although this study focused on
self-management behaviors that are pertinent to most
children with SCD, the measure did not include all rel-
evant SCD tasks (e.g., chelation therapy).

There are several other limitations that should be
addressed in future work. First, as is typical in studies
of pediatric SCD, the sample size in this study was
small and the recruitment rate was suboptimal.
Second, the majority of the respondents in this study
were mothers, which posed risks for common-method
variance. Third, the cross-sectional nature of this sec-
ondary analysis did not allow for an examination of
the temporal ordering of the variables. Thus, the direc-
tionality and influence of family functioning on SCD
self-management and health outcomes across time
cannot be determined with these data. For example, it
is possible that parenting stress influenced child
HRQOL or poor child HRQOL influenced parenting
stress. Moreover, the use of cross-sectional data to test
for mediation is less than ideal. Operationalizing pain
episodes through electronic health record review rep-
resents another limitation, as many individuals with
SCD experience and manage pain exclusively from
home (Bakshi, Smith, Ross, & Krishnamurti, 2017;
Smith et al., 2008). Thus, we may have obtained an
underestimate of the frequency of pain episodes.
Measuring pain in real-world settings through vali-
dated daily diary methods and ecological momentary
assessment may allow for a more fine-grained tempo-
ral assessment of SCD pain episodes and related
social-ecological factors (Bakshi et al., 2015).

In summary, several study findings were aligned with
the Pediatric Self-Management Model, which empha-
sizes the family context as one of several critical influen-
ces for supporting pediatric self-management and
HRQOL across childhood. Although family-based inter-
ventions are typically acceptable to parents and may im-
prove SCD self-management and HRQOL, recruitment
and retention remain difficult (Daniel et al., 2015).
Future research may adopt peer-patient navigators,
which improved retention of participants in our larger
intervention trial, as well as test patient-centered inter-
vention delivery methods that may reduce perceived bur-
den (e.g., meeting with families during routine clinic
visits, mobile health strategies). Although nonsignificant
for this study, in other pediatric populations, neurocog-
nitive factors were important predictors of disease self-
management (McNally, Rohan, Pendley, Delamater, &
Drotar, 2010; O’Hara & Holmbeck, 2013; Perez et al.,
2017; Psihogios, Murray, Zebracki, Acevedo, &
Holmbeck, 2017) and in SCD, recall barriers were asso-
ciated with worse hydroxyurea adherence (Badawy,
Thompson, Penedo, et al., 2017). Future work should
rigorously evaluate how characteristic neurocognitive
challenges among children with SCD, such as deficits in
IQ, executive functioning, and attention for patients
with and without documented stroke or silent infarct
(Brown et al., 2000; Schatz, Finke, Kellett, & Kramer,
2002), affect SCD self-management. Prospective re-
search is also needed to detect how early patterns of fam-
ily functioning and disease management affect health
outcomes over time. Such work is especially salient for
promoting adherence during adolescence, which is a de-
velopmental period characterized by inadequate medical
self-management across many chronic illness popula-
tions (La Greca & Mackey, 2009), poorer HRQOL
(Dampier et al., 2011), and higher parenting stress in
SCD (Barakat, Patterson, Tarazi, & Ely, 2007).
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