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Abstract

Objectives To characterize the types and magnitude of psychosocial burden present in care-

givers who have a child with sickle cell disease (SCD) in Kenya and to identify predictors of care-

giver psychosocial burden, including disease severity and financial hardship. Methods Primary

caregivers (N¼ 103) of children aged 1–10 years diagnosed with SCD completed surveys assessing

multiple domains of caregiver quality of life (QOL), adjustment to child illness, mental health, and

financial hardship. Descriptive statistics characterize psychosocial burden, and linear models as-

sess associations. Results On indicators of QOL, caregivers report multiple difficulties across

most domains, including daily activities and physical, social, cognitive, and emotional well-being.

Daily activities emerged as most burdensome. On indicators of parental adjustment to chronic ill-

ness, guilt and worry emerged as the greatest concern, followed by long-term uncertainty and

unresolved sorrow and anger; relative to these, they reported higher levels of emotional resources.

Financial hardship was high, as caregivers reported moderate to major financial losses due to the

time spent caring for their child. General linear model analyses revealed that level of financial hard-

ship was a significant predictor of all negative psychosocial outcomes. Conclusions Results

document that Kenyan caregivers of children with SCD experience difficulties across multiple

domains of functioning and that financial difficulties are likely associated with psychosocial bur-

den. Results can guide intervention development for caregivers of children with SCD in low-

resource, global contexts.
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Introduction

Sickle cell disease (SCD) is one of the most common
genetic disorders of the blood, producing abnormal
hemoglobin molecules that result in rigid, sticky,
sickle-shaped cells (Edwards et al., 2005). SCD is a

chronic condition that can cause painful episodes,
termed pain crises, and progressive damage to multi-
ple organ systems (Rees, Williams, & Gladwin, 2010).
Pain crises can be severe, are usually impossible to an-
ticipate, and vary in duration, location, type, and
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severity (Fuggle, Shand, Gill, & Davies, 1996). The
63rd meeting of the UN General Assembly in 2008 ac-
cepted a declaration on the “recognition of sickle-cell
anaemia as a public health problem” and urged other
Member States to raise awareness of SCD (Grosse
et al., 2011). Although this was a major step in recog-
nizing the global impact of the disease, relatively little
attention has been given to assessing the psychosocial
burden on children and families outside of high-
income countries.

Globally, over 300,000 children are born with SCD
each year, and approximately 70% are in Africa
where very little research has been conducted (Grosse
et al., 2011; Modell & Darlison, 2008). In many low-
and middle-income countries (LMICs), including
Kenya, healthcare resources and methods for early de-
tection are limited, leading to undiagnosed and
untreated SCD that often results in early childhood
mortality (Piel et al., 2013). In a 2013 study, it was es-
timated that 50–90% of infants born with SCD in
Africa died before age 5 (McGann et al., 2013). There
have, however, been some encouraging shifts, includ-
ing the increasing use of hydroxyurea across Africa,
including in Kenya (Tshilolo et al., 2019). Such advan-
ces have led to increased life expectancy for patients
with SCD, with some surviving until reproductive age
(Tshilolo et al., 2019). With these achievements, it is
now especially clear that attention is needed towards
better understanding the psychosocial dimensions of
the illness to promote quality of life (QOL) for chil-
dren living with SCD in LMICs and their families
(Ohaeri & Shokunbi, 2002). The field of pediatric
psychology is well-positioned to lead this effort.

SCD can place significant psychosocial burden on
children and their families across settings (Anie, 2005;
Barakat, Lash, Lutz, & Nicolaou, 2006). The term
“psychosocial burden” in this context refers to a
broad range of stressors and associated psychological
distress, behavioral difficulties, and problems related
to relationships and social functioning (Barakat et al.,
2006). For children, challenges vary across develop-
mental stages and include reduced participation in rec-
reational activities, high levels of school absenteeism,
delayed puberty, limitations in social functioning, and
low overall QOL (Hildenbrand, Barakat, Alderfer, &
Marsac, 2015). In addition to child-level stressors, car-
ing for a child with a chronic illness can have psycho-
social consequences through innumerable stressors—
the overwhelming news of diagnosis, medical risks
and costs, time required for care and appointments,
and, at times, shortened life expectancy (Cousino &
Hazen, 2013). Not surprisingly, parents of youth with
SCD experience psychological symptoms, including
symptoms of depression and anxiety (Moskowitz
et al., 2007). As an example, female caregivers in the
Netherlands exhibited low Health-Related Quality of

Life (HRQOL) characterized by depressive moods,
disturbances in daily activities, vitality, sleep, happi-
ness, and cognitive functioning (van den Tweel et al.,
2008). Among families of children with SCD in Saudi
Arabia, Madani, Al Raddadi, Al Jaouni, Omer, and Al
Awa (2018) also found high rates of exhaustion and
unmet financial needs. In the USA, greater symptoms
of distress in a caregiver has been linked to diminished
QOL for the child (Panepinto, Hoffmann, &
Pajewski, 2010).

There is a paucity of research examining the experi-
ences of caregivers of children with SCD in LMICs,
particularly in Africa where the disease is most preva-
lent. The small number of studies available do show
evidence of psychosocial burden. One study in Nigeria
examined the family-related psychosocial burden of
SCD, positing that the impact on family is worse in
LMICs due to inadequate social welfare and health-
care services. Within a sample of 225 caregivers, they
found that family members of children and adoles-
cents with SCD experienced significant financial
stress, depressive symptoms, and neglect from other
extended family members (Adegoke & Kuteyi, 2012).
In Cameroon, parents of children and adolescents
with SCD (N¼ 130) experienced moderate to severe
difficulties in coping, with clinical severity emerging
as a salient factor influencing ability to cope
(Wonkam et al., 2014). Lastly, in Kenya, a qualitative
study with 13 families documented stigmatization sur-
rounding SCD resulting in negative consequences, es-
pecially for mothers; participants reported mothers
are often blamed for the disease and endure effects on
their livelihoods due to the interactions between pov-
erty and demands of seeking care (Marsh, Kamuya, &
Molyneux, 2011).

The current study takes a next step in this research
by examining a broader range of psychosocial se-
quelae of caring for a child with SCD in a LMIC set-
ting and by beginning to examine predictors of this
burden. We first aim to characterize the types and
magnitude of psychosocial burden experienced by
caregivers of children aged 1–10 across multiple
domains related to physical, social, and emotional
well-being. To do this, we explore measures of QOL
and parental adjustment to children’s illness. We also
describe financial hardship associated with caregiving
demands. We then examine potential predictors of
caregiver psychosocial burden, including financial
hardship, disease severity indicators (i.e., pain crises
and hospitalizations), and the age and gender of the
child. Based on previous literature, we hypothesized
that caregivers in this setting would experience psy-
chosocial burden across domains and that higher lev-
els of financial hardship and more severe disease
would be associated with higher psychosocial burden.
Results begin to provide insight for the development
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of interventions to reduce the impact of SCD on fami-
lies in Kenya and other LMIC contexts.

Methods

Setting
The study took place in Homa Bay, Kenya at Homa
Bay County Teaching and Referral Hospital. Homa
Bay is in Western Kenya on the border of Lake
Victoria, with a county poverty rate estimated at 44%
in 2013(KNBS and UNICEF, 2013). This location is
holoendemic for Plasmodium falciparum malaria,
with an estimated prevalence rate of over 30% among
children aged 2–10 years (Macharia et al., 2018). The
prevalence of the HbS allele is also high, estimated to
be above 15% in the areas surrounding Lake
Victoria—significantly higher than the 7–12.5% prev-
alence in other areas of Sub-Saharan Africa (Piel et al.,
2013). The combination of these diseases produces
compounded health risks for children, and malaria of-
ten increases sickle cell pain (Fleming, 1989). The
Sickle Cell Clinic in Homa Bay operates through a col-
laboration between Academic Model Providing Access
to Health Care (AMPATH) HematoOncology, Moi
Teaching and Referral Hospital (MTRH) in Eldoret,
Kenya, and the Homa Bay County Government.

Participants and Procedures
Participants were recruited whose children were en-
rolled in a clinical trial (Enhancing Preventative
Therapy of Malaria in children with Sickle cell anemia
in East Africa [EPiTOMISE], NCT03178643) that
aims to compare the efficacy of medications to prevent
P. falciparum malaria in children with SCD. Any care-
giver of a child enrolled in EPiTOMISE was eligible to
participate in this study. In very rare cases of two care-
givers attending, the one who provided child permis-
sion for EPiTOMISE was included. Inclusion criteria
for the trial for children included: age between
12 months and 10 years; residence in malaria-endemic
counties of Homa Bay or Migori, a neighboring loca-
tion; hemoglobin SS confirmed by electrophoresis; and
caregiver consent. Exclusion criteria included: taking
routine antimalarial prophylaxis for an indication
other than SCD; other chronic conditions; and/or
blood transfusion in the prior 120 days. In cases of re-
cent transfusion, the child could then be enrolled after
120 days had passed. During their 12-month partici-
pation in the trial, children visited the study clinic
monthly and received free study medications and en-
rollment in the Kenya National Hospital Insurance
Fund. As participants reported for clinical trial visits,
caregivers were invited to participate in this substudy
by research assistants (RAs) fluent in English,
Kiswahili, and Dholuo, the local language. After
obtaining signed informed consent, interviews were

conducted in the language most comfortable for the
participant. All procedures were approved by Duke
University and Moi University College of Health
Sciences institutional review boards.

Sample Size Calculation
Sample size was calculated using the power function
in R (Champely et al., 2018). Eighty participants were
needed to achieve 80% power to detect a minimum ef-
fect size of 0.15 at an alpha level of 0.05 for linear
models. The final sample included 103 caregivers, in-
creasing power to 90% to detect this same effect size.

Measures
Adaptation and Development
As most measures were developed in the US, we trans-
lated, piloted, and made necessary adaptations to all
measures prior to data collection. Items were first
translated from English into Kiswahili and Dholuo by
RAs fluent in all three languages. They were then back
translated to check for loss of meaning or problems in
wording. We then conducted interviews with 11 pairs
of caregivers (N¼ 22) to assess items for comprehensi-
bility, acceptability, and relevance in this context.
Guided by van Ommeren’s technique for transcultural
translations (van Ommeren et al., 1999), RAs pre-
sented items one-by-one and asked the pair whether it
was understandable, whether they would feel comfort-
able answering, and whether they believed it to be rel-
evant to the local context. Each pair reviewed
approximately 15 items. If an item did not meet all
three criteria, participants were asked to suggest
changes. It was then revised and presented to subse-
quent pairs until it passed all criteria. For example, the
wording of the item “I feel sick to my stomach” was
difficult to understand. Participants suggested “I feel
pain in my stomach,” which passed the criteria with
the next pair. Using this process, the wording was re-
vised for nine items, including six from the Pediatric
Quality of Life Family Impact Module (Peds-QL FIM;
one Physical, three Emotional, one Social, and one
Cognitive), one item on the Parent Experience of
Child’s Illness Scale (PECI) on the Unresolved Sorrow
and Anger subscale, one financial hardship item, and
one Patient Health Questionnaire-2 (PHQ-2) item.

In addition to testing the standardized items, we
conducted a free listing exercise with the same partici-
pants, except one who needed to leave early, to deter-
mine if new items should be added for this context.
Participants were first asked to list anything that was
not covered in the items they reviewed that caused
them stress and/or hardship. Second, they were asked
to list anything positive related to caring for a child
with SCD to assess for positive or growth-oriented
aspects of the caregiving experience. The lead re-
searcher reviewed the lists, grouping together
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responses that were similar in content. If three people
mentioned similar topics, a new item related to that
construct was developed and added as a “locally-de-
veloped item.” As a result of this process, nine new
“local” items were added (described below).

The Pediatric Quality of Life Family Impact Module
The Peds-QL FIM measures the impact of pediatric
chronic health conditions on parents and families
(Varni, Sherman, Burwinkle, Dickinson, & Dixon,
2004). This 36-item questionnaire has six subscales
measuring caregiver self-reported functioning across
multiple domains: Physical (6 items; Chronbach’s alpha
(a) ¼ .86 in this sample), Emotional (5 items; a ¼ .71),
Social (4 items; a ¼ .71), Cognitive (5 items; a ¼ .81),
Communication (3 items; a ¼ .39), Worry (5 items; a
¼ .69), Daily Activities (3 items; a ¼ .85), and Family
Relationships (5 items; a ¼ .75). A 5-point Likert-type
scale is used from 0, “Never a problem,” to 4, “Almost
Always.” Items are reverse-scored and linearly trans-
formed to a 0–100 scale such that higher scores indicate
better functioning. The Peds-QL FIM Total Score is the
sum of all 36 items divided by the total number of items
answered (a ¼ .84). The parent HRQOL Summary
Score (20 items) is computed as the sum of the items di-
vided by the number of items answered in the Physical,
Emotional, Social, and Cognitive Functioning subscales
(a ¼ .88). There also is a Family Functioning Score
(eight items) generated from Daily Activities and
Family Relationships items, but we did not use this due
to low internal consistency (a ¼ .21).

The Parent Experience of Child’s Illness Scale
The PECI is a 25-item self-report measure of a parent’s
adjustment to their child’s chronic illness (Bonner
et al., 2006). It includes 25 items and 4 subscales, with
some items loading onto multiple subscales. Subscales
include Guilt and Worry (11 items; a ¼ .69 in this
sample), Unresolved Sorrow and Anger (8 items; a ¼
.52), Long-Term Uncertainty (5 items; a ¼ .58), and
Emotional Resources (5 items; a ¼ .41). Items are
rated on a 5-point Likert-type scale from 0, “Never,”
to 4, “Always.” Subscale scores are calculated by com-
puting the mean.

Financial Hardship Assessment
To assess impact on family finances, a set of questions
was adapted from a study on psychosocial burden of
SCD on the family in Nigeria (Adegoke & Kuteyi,
2012). Four items related to the extent to which their
child’s SCD has impacted their finances, including:
whether the family lost revenue, whether time spent
caring for the child impacted financial benefits,
whether the money spent on medical care impacted
the family, and whether the family had taken out loans
or sold valuable property to meet expenses related to

the child’s illness. Items asking about loss in revenue
and impacted financial benefits were rated as: 0, “No
Loss”; 1, “Minor Loss”; 2, “Moderate Loss”; and 3,
“Major Loss.” Choices for the item about the general
impact on family were: 0, “None;” 1, “No, has af-
fected but not significantly;” 2, “Has affected but we
can cope;” and 3, “Has affected and we cannot cope.”
Lastly, choices for the item regarding loans were: 0,
“Not at all;” 1, “Only small amounts;” 2,
“Moderately large sum which the family is having dif-
ficulties paying back;” and 3, “A large sum of money
which the family may not be able to repay.” An over-
all financial hardship assessment score was calculated
by computing the mean, with higher scores indicating
higher burden. Families were also asked who is pri-
marily responsible for settling the hospital bills.

The Patient Health Questionnaire-2
The PHQ-2 includes two questions about the fre-
quency of depressed mood and anhedonia over the
previous 2 weeks (r¼ .65 in this sample) (Kroenke,
Spitzer, & Williams, 2003). Respondents use a 4-point
scale: 0, “Not at all”; 1, “Several days”; 2, “More
than half the days”; 3, “Nearly every day.” The total
score ranges from 0 to 6, with scores of 3 or above in-
dicating likely symptoms of depression according to
U.S.-based norms. The PHQ-2 has been used and vali-
dated in a Kenyan sample (Monahan et al., 2009).

Locally Developed Items
The nine new items added to the questionnaire in-
cluded four related to burden and five to positive
experiences, all structured with 4-point Likert scale re-
sponse choices that mirrored the structure of the
PECI. Burden items related to medication access,
transportation access, stigma about community per-
ception, and myths about origins of the disease; higher
ratings indicated more burden. Positive experiences re-
lated to raising awareness about SCD, satisfaction
with medications and treatment, knowledge about
SCD helping other children or family members (e.g.,
encouraging others be tested), confidence in their
child’s survival, and future plans; higher scores indi-
cated more positive experiences. Responses were ana-
lyzed only as single items for aim 1—descriptive
analyses—and were not included in general linear
models.

Demographics and Disease Severity Indicators
Demographic data for caregivers and children, as well
as indicators related to disease severity, were collected
as part of the overarching clinical trial through care-
giver self-report. Items were verbally elicited from
caregivers, and a member of the study team recorded
the answers. Demographic information included: child
age, child sex, child education status, caregiver
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employment, caregiver education status, and family
history of SCD. Caregiver-reported indicators of dis-
ease severity included number of pain crises and num-
ber of hospitalizations in the past 12 months, as well
as number of school absences within the previous 30-
day period due to a medical problem.

Data Analysis
Data were analyzed using R version 3.5.1 (R Core
Team, 2018). Descriptive statistics were calculated to
characterize the levels of caregiver psychosocial bur-
den on all subscales and composite scores on the meas-
ures described above. General linear modeling was
used to determine whether child age, child gender,
number of pain crises, and financial hardship pre-
dicted caregiver psychosocial burden across domains.
For linear model analyses, we focused on the subscales
of each measure rather than the composites. The
Communication subscale of the Peds-QL FIM and the
Emotional Resources subscale of the PECI were not
included in the linear model analyses given low inter-
nal consistency. There were no missing data.

Results

Participant Characteristics
Participants were 103 caregivers of pediatric SCD
patients, which included those involved in measures
adaptation. Characteristics are reported in Table I.
The majority were mothers (72.65%). Most caregivers
had at least a primary school education, with about
half having post-primary schooling; half worked out-
side the home (50.49%). The average child age was
5.39 years, and all except one of the children of typical
school age (over age 5) were enrolled in school.
Among the 72 in school, they missed an average of
4 days of school in the past 30 days due to a medical
problem. Nearly 43% had been hospitalized at least
once in the past year for SCD complications, and al-
most 60% reported at least 3 pain crises in the past
year; 8.7% reported more than 10. Approximately
60% were using hydroxyurea. Twenty had a sibling
with SCD, nine of whom were deceased.

Aim 1: Types and Magnitude of Caregiver Burden
Domains of caregiver psychosocial burden are de-
scribed here with full results in Table II.

Quality of Life
Participants reported difficulties across the majority of
QOL domains as reflected in the composite and sub-
scale scores on the Peds-QL FIM. The range is 0–100,
with higher scores indicating better QOL, and the ma-
jority of scores for this sample fell below 50 (Mean
[M] Total Score ¼ 43.76). Participants reported the
lowest QOL on the Daily Activities subscale

(M¼ 25.00), in which approximately 70% reported
“Almost Always” having difficulty with family activi-
ties taking more time and effort, finding time to finish
household tasks, and feeling too tired to finish chores
around the house. Participants’ scores also reflected
multiple difficulties on the Physical, Emotional,
Social, and Cognitive QOL domains. We examined
some single items to identify specific problems that
were heavily endorsed by the participants. For exam-
ple, on the Physical subscale (M¼36.49), 41%
reported “Almost Always” feeling tired during the
day. On the Emotional subscale (M¼40.44), the ma-
jority (58%) reported “Almost Always” feeling anx-
ious. For Social Functioning (M¼36.65), the majority
(52%) endorsed “Almost Always” finding it difficult
to schedule time for social activities. Lastly, on the
Cognitive subscale (M¼ 42.77), 45% reported
“Almost Always” finding it hard to keep their atten-
tion on daily activities. Caregivers reported fewer con-
cerns related to items on Family Relationships and
Communication. On Family Relationships
(M¼ 58.50), participants reported that they did not

Table I. Demographic Characteristics

M SD

Age of child (n ¼ 103) 5.39 2.61
Child sex N %

Female 39 37.9
Child education levels

Not in schoola 31 30.1
Nursery 40 38.8
Class 1 13 12.6
Class 2 10 9.7
Class 3 6 5.8
Class 4 1 1.0
Class 5 2 1.9

Number pain crisesb (past 12 months)
0 times 17 16.5
1 time 13 12.6
2 times 12 11.7
3–5 times 43 41.8
6–10 times 9 8.7
More than 10 times 9 8.7

Caregiver relationship to child
Mother 84 81.6
Father 17 16.5
Aunty 1 1.0
Grandparent 1 1.0

Caregiver highest education completed
No education 2 1.9
Primary 44 42.7
Some secondary 15 14.5
Secondary completed 23 22.3
College 20 19.4

Caregiver employment status
Outside the home 52 50.5

aAll except one of the children not in school were under the age of
5 (below the typical age children begin primary school).

bPain crisis is defined as pain lasting 2 hr or more that did not
have an obvious cause.
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often experience conflicts between family members.
On Communication items, participants also reported
few difficulties communicating with doctors and
nurses or talking about their child’s health with others
in the community, though the overall scale had low in-
ternal consistency reliability.

On locally developed items, the majority reported
infrequently experiencing shame or others avoiding
them due to the illness, though this still occurred for
about one-quarter of the sample; 54% said this
never happens, 22% said “rarely” or “sometimes,”
and 25% said “often” or “always.” Likely related,
38% of participants reported that other people
“always” blamed SCD on witchcraft or evil spirits
instead of knowing the origins of the disease, and an
additional 34% responded “sometimes” or “often”
to this item.

Parent Adjustment Related to Child Illness
On the PECI, participants’ highest scores were on the
Guilt and Worry subscale (M¼2.23). In particular,
55% of caregivers endorsed “always” worrying that
something bad will happen to their child when they
are out of their care. In addition, 82% reported
“often” or “always” waking up during the night to
check on their children. Long-term Uncertainty
(M¼ 1.75) and Unresolved Sorrow and Anger
(M¼ 1.97) scores also indicate that caregivers fre-
quently experience difficulty within these domains.
On Long-term Uncertainty, 80% of caregivers en-
dorsed “often” or “always” worrying about whether
their child will be able to live independently as an
adult. Responses on the Emotional Resources items
showed a somewhat more positive result, though low
internal consistency reliability pointed us toward

Table II. Mean and Standard Deviation Scores of Standardized Surveys

Scales M (SD)

Peds-QL FIM (range 0–100) (þ)
Physical 36.49 (27.76)
Emotional 40.44 (23.79)
Social 36.65 (25.99)
Cognitive 42.77 (27.26)
Communicationa 62.30 (22.92)
Worry 47.91 (23.97)
Daily activities 25.00 (25.99)
Family relationships 58.50 (25.17)
Parent HRQOL scoreb 39.09 (22.37)
Total impact scorec 43.76 (17.53)

PECI (range 0–4)
Guilt/worry (�) 2.23 (0.65)
Long-term uncertainty (�) 1.75 (0.66)
Unresolved Sor/anger (�) 1.97 (0.86)
Emotional resources (þ)a 2.59 (0.72)

Financial hardship (range 0–4) (�)
Lost revenue 2.31 (0.84)
Loss due to time spent caring for child 2.33 (0.89)
Money spent due to illness affected family 1.76 (0.65)
Taken out loans or sold property to meet expenditure 1.66 (0.91)
Total score 2.01 (0.63)

Local burden indicators (range 0–4) (�)
Community perception 1.82 (1.22)
Access to resources 1.49 (1.03)

Local positive experience indicators (range 0–4) (þ)
Access to medication 3.60 (0.82)
Knowledge about SCD has helped care for other children 3.57 (0.92)
Create awareness about the disease 3.70 (0.64)
Happy that child has survived 3.53 (0.97)
Confident that child will have a bright future 3.62 (0.82)

PHQ-2 (range 0–6) (�)
Little interest/pleasure in doing things 1.79 (1.07)
Feeling down, depressed, or hopeless 1.94 (1.09)
Total score 3.74 (1.97)

Note. HRQOL ¼ Health-Related Quality of Life; PECI ¼ Parent Experience of Child’s Illness Scale; PedsQL FIM ¼ Pediatric Quality of
Life Family Impact Module; PHQ-2 ¼ Patient Health Questionnaire-2; SCD ¼ sickle cell disease. (þ) indicates higher scores corresponding to
better outcomes; (�) indicates higher scores indicate worse outcomes.

aSubscale score had internal consistency values of 0.4 or below.
bHRQOL is the average of the 20 items on the Physical, Emotional, Social, and Cognitive Functioning subscales.
cTotal score is the average of all 36 items.
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examination of specific items rather than the overall
score. Most caregivers reported that they were
“always” ready to face challenges related to their
child’s well-being (64%), and 40% reported that they
can “often” or “always” get help when and support
when needed.

Financial Hardship
Caregivers were most impacted by losing revenue due
to factors related to their child’s illness through losing
a job, losing working hours for business, or missing
opportunities to go to the farm or market to sell; over
half (52%) reported a “Major Loss” of revenue and
just over one-quarter reported “Moderate Loss.”
Similarly, most caregivers reported losing general fi-
nancial resources due to time spent caring for the child
with SCD; again 57% reported “Major Loss,” and
roughly a quarter—22%—reported “Moderate Loss.”
When asked generally about financial impact and cop-
ing, nearly 80% chose the option stating they are
“affected but are able to cope.” When asked whether
they had to take out loans or sell property to cover
medical expenses, 55% reported receiving loans,
which the family is having difficulties paying back, or
selling property worth “moderately large” sums. A
smaller but notable number (14%) reported owing
“large sums which they may not be able to repay.”
When asked who settles the hospital bills for the child,
89% indicated the mother or father. For locally devel-
oped indicators related to resources access, 59%
reported never worrying about transportation to re-
ceive care during a pain crisis, with 41% reporting
some level of difficulty.

Locally Developed Positive Experience Indicators
Positive indicators were endorsed at a high rate. For
all five items, at least 75% of caregivers reported
“always” experiencing these positive indicators re-
lated to caring for a child with SCD, including feeling
confident about their child’s survival and future plans,
better equipped to care for other children and family
members, happy about creating awareness about the
disease, and satisfied with access to medications
(though this last indicator was likely a direct result of
being part of the larger clinical trial).

Depression
The mean PHQ-2 score was 3.74 with the majority
(69.53%) scoring a 3 or above, indicating likely symp-
toms of depression based on U.S. norms that were also
applied in previous research in Kenya (Kroenke et al.,
2003; Monahan et al., 2009).

Aim 2: Predictors of Caregiver Psychosocial
Burden
General linear models were generated with each of the
burden indicators as the outcome and child age, child
gender, financial hardship score, and number of pain
crises as independent variables. See Table III for full
results.

Quality of Life
Higher financial hardship was associated with poorer
QOL for all subdomains. Higher number of pain cri-
ses also emerged as a significant predictor of poorer
Physical QOL. Pain crises were not associated with
other subscale scores at an alpha level of 0.05, though
the association was in the expected direction, or very
near zero, for all except Family Relationships. Child
age was associated only with Daily Activities, indicat-
ing potentially more difficulties for caregivers of older
children. Child gender was not associated with QOL
scores.

Parental Adjustment
Financial hardship was a significant predictor of
higher scores on all subscales included in the analyses:
Guilt and Worry, Unresolved Sorrow and Anger, and
Long-term Uncertainty. Pain crises and child gender
were not associated significantly with parental
adjustment.

Caregiver Mental Health
Financial hardship was associated significantly with
scores on the PHQ-2 assessing depressive symptoms,
with higher hardship associated with higher symptom
scores.

Discussion

This study examined caregiving stress and burden as-
sociated with pediatric SCD in Kenya. Results add to
the small number of studies characterizing the types
and magnitude of caregiver psychosocial burden in
LMICs, Africa specifically, where SCD is most preva-
lent. Findings reflect that caregivers in this setting are
indeed experiencing significant stressors and difficul-
ties across multiple domains of QOL. These caregivers
reported the greatest difficulty with practical struggles
in daily activities, and endorsed items associated with
high levels of worry about their children. Caregivers
also reported significant financial hardship related to
having a child with SCD, most often reported as losing
revenue due to job loss and working fewer hours.
Importantly, many caregivers also reported experienc-
ing symptoms of depression. Alongside these difficul-
ties, caregivers did indicate some strengths and
positive experiences, including not feeling stigmatized
in the community, feeling at peace with their
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Table III. General Linear Models: Predictors of Caregiver Psychosocial Burden

Variable Adjusted R2 df F-statistic Estimate P-value

Peds-QL FIM
Physical score 0.21 4, 98 7.80

Child age 0.71 0.45
Child gender 0.65 0.90
Financial hardship �19.84 2.55E�06*
Number of pain crises �3.26 0.05*

Emotional score 0.30 4, 98 11.78
Child age 1.20 0.12
Child gender 3.21 0.43
Financial hardship �19.98 9.35E�09*
Number of pain crises �1.92 0.15

Social score 0.31 4, 98 12.58
Child age 1.03 0.2
Child gender 0.03 0.995
Financial hardship �23.57 8.56E�10*
Number of pain crises �1.72 0.24

Cognitive score 0.13 4, 98 4.71
Child age 0.58 0.55
Child gender �2.01 0.70
Financial hardship �17.29 5.54E�05*
Number of pain crises �1.23 0.47

Worry score 0.07 4, 98 2.90
Child age 0.33 0.71
Child gender �0.86 0.86
Financial hardship �12.26 0.001*
Number of pain crises �0.87 0.58

Daily activities score 0.28 4, 98 10.98
Child age 2.05 0.02*
Child gender 1.11 0.81
Financial hardship �21.82 1.67E�08*
Number of pain crises �1.17 0.43

Family relationships score 0.04 4, 98 2.09
Child age 0.59 0.54
Child gender �8.41 0.10
Financial hardship �10.19 0.01*
Number of pain crises 0.96 0.56

PECI
Guilt and Worry 0.18 4, 98 7.876.658

Child age �0.04 0.11
Child gender �0.14 0.25
Financial hardship 0.43 1.47E�05*
Number of pain crises 0.01 0.71

Unresolved sorrow/anger 0.06 4, 98 2.77
Child age �0.02 0.43
Child gender �0.02 0.90
Financial hardship 0.31 0.003*
Number of pain crises 0.04 0.37

Long-term uncertainty 0.06 4, 98 2.76
Child age �0.02 0.44
Child gender 0.34 0.05*
Financial hardship 0.37 0.01*
Number of pain crises 0.05 0.37

Depression symptoms
PHQ-2 score 0.21 4, 97 7.68

Child age �0.03 0.63
Child gender 0.11 0.77
Financial hardship 1.55 3.05E�07*
Number of pain crises �0.05 0.64

Note. df ¼ degrees of freedom; PECI ¼ Parent Experience of Child’s Illness Scale; PedsQL FIM ¼ Pediatric Quality of Life Family Impact

Module; PHQ-2 ¼ Patient Health Questionnaire-2.
*p<0.05 (no adjustment for multiple comparisons).
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circumstances, and having strong communication and
family relationships. Many caregivers also reported
confidence about their child’s future despite the high
levels of worry reported in this sample; this should be
explored further, as caregivers may have meaningful
ways of maintaining optimism and hope alongside
their distress.

Compared with results of other studies in LMIC
settings, these findings were largely consistent in docu-
menting multi-faceted difficulties faced by caregivers
of youth with SCD, including effects on economic
well-being (Adegoke & Kuteyi, 2012; Marsh et al.,
2011). One particular area of difference, however,
was our finding that caregivers reported low levels of
perceived stigma related to their child’s SCD despite
high endorsement of SCD being caused by witchcraft
or evil spirits. In contrast, a qualitative study by
Marsh et al. (2011) documented some families experi-
ence stigma, including parental blame for the disease,
that has meaningful effects—in particular for mothers.
This is an area for further investigation given its im-
portant implications for interventions at the struc-
tural, financial, and psychosocial levels.

Results also serve to document that caregivers of
children with SCD in Kenya share many of the same
stressors and threats to QOL that affect caregivers in
high-income countries, though there may also be some
differences to explore in future work. For instance,
compared with three samples of caregivers of children
and adolescents with SCD in the US (Allen, Anderson,
Brotkin, Rothman, & Bonner, 2019; Anderson et al.,
2018; Sabhlok, Anderson, & Bonner, 2016), this
Kenyan sample endorsed greater burden on the Guilt/
Worry subscale of the PECI, indicating more acute con-
cern and anxiety related to their child’s disease. Related
to QOL, Panepinto, Hoffmann, and Pajewski (2009)
found that a U.S.-based sample of caregivers reported
relatively high burden on the Worry and
Communication domains. Worry items also emerged as
a concern in this Kenyan sample, but Kenyan caregivers
reported few difficulties on Communication related to
family and provider communication. These types of dif-
ferences—though not precise given differences in the
samples—are likely due to a myriad of factors, includ-
ing cultural and contextual considerations, which
should be a focus of future research to better inform
transferability of interventions.

Our second aim was to conduct a preliminary ex-
amination of some factors that could predict psycho-
social burden experienced by these caregivers.
Findings showed associations between financial hard-
ship and all parental adjustment and QOL domains.
While this was not unexpected, it was somewhat re-
markable in the consistency of results across the
domains. As in our study, previous literature in
LMICs has documented the clear economic impacts of

both acute and chronic health conditions on house-
holds (McIntyre, Thiede, Dahlgren, & Whitehead,
2006; Okediji et al., 2017). Families, especially moth-
ers, have also reported relatively few options in main-
taining income generating activities, exacerbating
financial and psychosocial problems (Marsh et al.,
2011). These risks can lead to significantly lower
HRQOL and increase psychological distress (Thrush
& Hyder, 2014). A study conducted in the US further
showed that individual socioeconomic status and
neighborhood economic distress both predicted poorer
functioning among children with SCD (Palermo,
Riley, & Mitchell, 2008). Importantly, results across
studies reflect that financial hardships go beyond the
direct effects of medical care costs themselves, greatly
impacting caregivers’ income generating activities.
Future research should more closely examine these
experiences to identify potential points of intervention
to reduce burdens related to both time and finances
that are feasible in LMIC contexts.

More than half of the sample reported symptoms
indicating possible depression, presenting a major
cause for concern. Along with significant difficulties in
QOL, this points to the potential utility of examining
cycles of negative cognitions, emotions, and behaviors
that could influence coping behaviors. For instance, a
U.S.-based study by Sil, Dampier, and Cohen (2016)
discusses pain catastrophizing—an exaggerated nega-
tive “mental set” in response to pain—as a maladap-
tive thought pattern that may result in increased
emotional distress for the parent (Sullivan et al.,
2001). Examining whether this or other patterns are
also present in a Kenyan sample, or among others
across contexts, would be valuable for informing
treatments.

There are several limitations of this study to con-
sider. First, we had no comparison group to compare
QOL between caregivers of children with SCD and
without SCD in this setting. Nor did we have a group
of caregivers of children with other health conditions.
These types of comparisons could help differentiate
between unique burden associated with SCD versus
psychosocial burden that generalizes more broadly
and could be related to overall stressors, such as pov-
erty, common in LMIC settings. There were also limi-
tations of the sample, including a restricted age range
that did not include caregivers of adolescents who face
unique challenges associated with both developmental
stage and the transition from pediatric to adult care
(Poku, Caress, & Kirk, 2018). This is an especially in-
teresting group for future research in a context where
survival into adolescence still remains less common
than in high-income countries (Grosse et al., 2011). In
addition, the sample was drawn from one relatively
rural location, the majority of children were male, and
children received more consistent medical care as part
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of the overarching study than other families might
outside of the study context. Lastly, while the use of
standardized tools with a systematic adaptation pro-
cess is a strength of this study, some subscales demon-
strated low internal consistency, pointing to the need
for further measures development, adaptation, and
validation. Mixed-methods studies with a qualitative
component would have dual benefits of better under-
standing caregiver experiences and identifying
context-specific indicators of psychosocial burden to
improve measures.

While recognizing the limitations, findings are use-
ful for informing the process of developing ideas and
hypotheses for pediatric psychology intervention re-
search for this population. Here, we present a set of
ideas with particular focus on approaches likely to be
feasible first steps for work in LMICs, recognizing the
potential for the transfer of some intervention strate-
gies from HIC while also considering the scarcity of
mental health professionals. As a first step, to respond
to overall QOL and adjustment concerns, interven-
tions could focus on developing methods for health-
care providers to acknowledge and normalize
caregiver distress, provide basic psychoeducation, and
to facilitate problem-solving for some stressors care-
givers are experiencing (e.g., identifying ways to mini-
mize disruption to employment due to medical
appointments). Alongside this, peer support interven-
tions may help reduce stress and build coping strate-
gies. Support groups for caregivers of children with
chronic illness have been shown to foster a shared so-
cial identity, resulting in a sense of belonging, support,
and empowerment, as well as improvements in family
functioning and psychological health (Shilling et al.,
2013). Near the site of this study, some caregivers
have started such groups, showing the potential ac-
ceptability of more structured psychosocial
interventions.

To address both illness-related stressors and depres-
sion symptoms, identifying ways to improve mental
health assessment and treatment services is essential.
For treatment, problem-solving therapy (PST) and
cognitive behavioral therapy (CBT) are evidence-
based options to consider. PST has been shown to pro-
mote positive mental health in caregivers of youth
with chronic illness in the USA, including those with
chronic pain (Palermo et al., 2016), and CBT is a well-
established depression treatment (Cuijpers et al.,
2013). Both have been shown to be feasible and effec-
tive in LMICs primarily through task-shifting
approaches to nonprofessionals—approaches that
hold promise for family-based approaches as well
(Healy, Kaiser, & Puffer, 2018; Singla et al., 2017). In
addition, given the influence of financial hardship,
combination interventions that include both

psychosocial and economic strengthening components
should be considered.

Across intervention possibilities, attention is needed
towards building training resources for pediatric psy-
chology in LMICs to allow for active collaborations
and scale-up. Furthermore, to facilitate dissemination
and scale-up, pediatric psychologists should consider
technology as a means to improve access and effi-
ciency, especially given the proliferation of mobile
phones and promising use of mobile technology for
psychological interventions in LMICs (Bockting,
Williams, Carswell, & Grech, 2016). Several U.S.-
based studies have documented the potential of mobile
technology to improve patient–provider communica-
tion, education, treatment, and adherence. In a study
by Anderson et al. (2018), a mobile health interven-
tion for youth with SCD improved their disease-
related knowledge and functioning, as well as parent
functioning. Testing such interventions could be a fea-
sible and promising direction for research across
contexts.

Conclusion

This study identified the types and magnitudes of bur-
den in a population of caregivers of children with SCD
in Kenya. Results suggest that caregivers experience
significant difficulties related to their daily activities
and their physical, social, cognitive, and emotional
QOL. Given these findings, it is concerning, but not
surprising, that many reported significant depressive
symptoms. Financial hardship was reported and found
to be a significant predictor for psychosocial burden
across domains. Results can help guide the formation
of ideas and hypotheses for intervention research in
pediatric psychology for this population.

Acknowledgments

We would like to acknowledge the individuals and teams
that contributed significantly to the completion of this proj-
ect, including RAs for this study: Arnold One, Lowellah
Atiang, and Wilter Rono; the EPiTOMISE study investiga-
tors and team: Wendy O’Meara, Sarah Korwa, Ernest
Ojwang, Faith Ogalla, Seline Miruni, Stephen Karuru, and
Joseph Kipkoech Kirui; Dr. Meshack Liru, CEO of
HBCTRH; Amy H. Herring for statistical consultation; and
Kaitlin Quick for manuscript editing.

Funding

This project was supported by funding from the Duke
Global Health Institute. The larger clinical trial is funded by
the National Institutes of Health (R01HL134211).
Conflicts of interest: None declared.

570 Kuerten et al.



References

Adegoke, S. A., & , & Kuteyi, E. A. (2012). Psychosocial
burden of sickle cell disease on the family, Nigeria. African
Journal of Primary Health Care & Family Medicine, 4,
380. doi:10.4102/phcfm.v4i1.380

Allen, T. M., Anderson, L. M., Brotkin, S., Rothman, J., & ,
& Bonner, M. J. (2019). Computerized cognitive training
in pediatric sickle cell disease: A randomized controlled pi-
lot study. Clinical Practice in Pediatric Psychology,
Advance online publication. doi:10.1037/cpp0000313

Anderson, L. M., Leonard, S., Jonassaint, J., Lunyera, J.,
Bonner, M., & , & Shah, N. (2018). Mobile health inter-
vention for youth with sickle cell disease: Impact on adher-
ence, disease knowledge, and quality of life. Pediatric
Blood & Cancer, 65, e27081.doi:10.1002/pbc.27081

Anie, K. A. (2005). Psychological complications in sickle cell
disease. British Journal of Haematology, 129, 723–729.
doi:10.1111/j.1365-2141.2005.05500.x

Barakat, L. P., Lash, L., Lutz, M. J., & , & Nicolaou, D. C.
(2006). Psychosocial adaptation of children and adoles-
cents with sickle cell disease. In R. T. Brown (Ed.),
Comprehensive handbook of childhood cancer and sickle
cell disease: A biopsychosocial approach (pp. 471–495).
New York, NY: Oxford University Press.

Bockting, C. L. H., Williams, A. D., Carswell, K., & , &
Grech, A. E. (2016). The potential of low-intensity and on-
line interventions for depression in low- and middle-
income countries. Global Mental Health, 3, e25.doi:10.
1017/gmh.2016.21

Bonner, M. J., Hardy, K. K., Guill, A. B., McLaughlin, C.,
Schweitzer, H., & , & Carter, K. (2006). Development and
validation of the parent experience of child illness. Journal
of Pediatric Psychology, 31, 310–332. doi:10.1093/jpepsy/
jsj034

Champely, S., Ekstrom, C., Dalgaard, P., Gill, J.,
Weibelzahl, S., Ford, C., & Volcic, R. (2018). Basic func-
tions for power analysis. Version, 1(2-2), 1–22.

Cousino, M. K., & , & Hazen, R. A. (2013). Parenting stress
among caregivers of children with chronic illness: A sys-
tematic review. Journal of Pediatric Psychology, 38,
809–828. doi:10.1093/jpepsy/jst049

Cuijpers, P., Berking, M., Andersson, G., Quigley, L.,
Kleiboer, A., & , & Dobson, K. S. (2013). A meta-analysis
of cognitive-behavioural therapy for adult depression,
alone and in comparison with other treatments. The
Canadian Journal of Psychiatry, 58, 376–385. doi:10.
1177/070674371305800702

Edwards, C. L., Scales, M. T., Loughlin, C., Bennett, G. G.,
Harris-Peterson, S., Castro, L. M. D., . . . Killough, A.
(2005). A brief review of the pathophysiology, associated
pain, and psychosocial issues in sickle cell disease.
International Journal of Behavioral Medicine, 12,
171–179. doi:10.1207/s15327558ijbm1203_6

Fleming, A. F. (1989). The presentation, management and
prevention of crisis in sickle cell disease in Africa. Blood
Reviews, 3, 18–28. doi:10.1016/0268-960x(89)90022-2

Fuggle, P., Shand, P. A., Gill, L. J., & , & Davies, S. C.
(1996). Pain, quality of life, and coping in sickle cell dis-
ease. Archives of Disease in Childhood, 75, 199–203.
doi:10.1136/adc.75.3.199

Grosse, S. D., Odame, I., Atrash, H. K., Amendah, D. D.,
Piel, F. B., & , & Williams, T. N. (2011). Sickle cell disease
in Africa: A neglected cause of early childhood mortality.
American Journal of Preventive Medicine, 41, S398–S405.
doi:10.1016/j.amepre.2011.09.013

Healy, E. A., Kaiser, B. N., & , & Puffer, E. S. (2018).
Family-based youth mental health interventions delivered
by non-specialist providers in low- and middle-income
countries: A systematic review. Families, Systems, &
Health, 36, 182–197. doi:10.1037/fsh0000334

Hildenbrand, A. K., Barakat, L. P., Alderfer, M. A., & , &
Marsac, M. L. (2015). Coping and coping assistance
among children with sickle cell disease and their parents.
Journal of Pediatric Hematology/Oncology, 37, 25–34.
doi:10.1097/MPH.0000000000000092

Kenya National Bureau of Statistics (KNBS) and United
Nations Children’s Fund (UNICEF). (2013). Homa Bay
County multiple indicator cluster survey 2011. Nairobi:
KNBS and UNICEF.

Kroenke, K., Spitzer, R. L., & , & Williams, J. B. (2003). The
Patient Health Questionnaire-2: Validity of a two-item de-
pression screener. Medical Care, 41, 1284–1292.

Macharia, P. M., Giorgi, E., Noor, A. M., Waqo, E., Kiptui,
R., Okiro, E. A., & , & Snow, R. W. (2018). Spatio-tem-
poral analysis of Plasmodium falciparum prevalence to un-
derstand the past and chart the future of malaria control in
Kenya. Malaria Journal, 17, 340.

Madani, B. M., Al Raddadi, R., Al Jaouni, S., Omer, M., & ,
& Al Awa, M. I. (2018). Quality of life among caregivers
of sickle cell disease patients: A cross sectional study.
Health and Quality of Life Outcomes, 16, 176. doi:10.
1186/s12955-018-1009-5

Marsh, V. M., Kamuya, D. M., & , & Molyneux, S. S.
(2011). ‘All her children are born that way’: Gendered
experiences of stigma in families affected by sickle cell dis-
order in rural Kenya. Ethnicity & Health, 16, 343–359.
doi:10.1080/13557858.2010.541903

McGann, P. T., Ferris, M. G., Ramamurthy, U., Santos, B.,
de Oliveira, V., Bernardino, L., & , & Ware, R. E. (2013).
A prospective newborn screening and treatment program
for sickle cell anemia in Luanda, Angola. American
Journal of Hematology, 88, 984–989. doi:10.1002/ajh.
23578

McIntyre, D., Thiede, M., Dahlgren, G., & , & Whitehead,
M. (2006). What are the economic consequences for
households of illness and of paying for health care in low-
and middle-income country contexts? Social Science &
Medicine, 62, 858–865. doi:10.1016/j.socscimed.2005.07.
001

Modell, B., & , & Darlison, M. (2008). Global epidemiology
of haemoglobin disorders and derived service indicators.
Bulletin of the World Health Organization, 2008,
480–487. doi:10.2471/BLT.06.036673

Monahan, P. O., Shacham, E., Reece, M., Kroenke, K.,
Ong’or, W. O., Omollo, O., . . . Ojwang, C. (2009).
Validity/reliability of PHQ-9 and PHQ-2 depression scales
among adults living with HIV/AIDS in western Kenya.
Journal of General Internal Medicine, 24, 189–197.
doi:10.1007/s11606-008-0846-z

Moskowitz, J. T., Butensky, E., Harmatz, P., Vichinsky, E.,
Heyman, M. B., Acree, M., . . . Folkman, S. (2007).

Psychosocial Burden of Childhood Sickle Cell Disease on Caregivers in Kenya 571

http://doi:10.4102/phcfm.v4i1.380
http://doi:10.1037/cpp0000313
http://doi:10.1002/pbc.27081
http://doi:10.1111/j.1365-2141.2005.05500.x
http://doi:10.1017/gmh.2016.21
http://doi:10.1017/gmh.2016.21
http://doi:10.1093/jpepsy/jsj034
http://doi:10.1093/jpepsy/jsj034
http://doi:10.1093/jpepsy/jst049
http://doi:10.1177/070674371305800702
http://doi:10.1177/070674371305800702
http://doi:10.1207/s15327558ijbm1203_6
http://doi:10.1016/0268-960x(89)90022-2
http://doi:10.1136/adc.75.3.199
http://doi:10.1016/j.amepre.2011.09.013
http://doi:10.1037/fsh0000334
http://doi:10.1097/MPH.0000000000000092
http://doi:10.1186/s12955-018-1009-5
http://doi:10.1186/s12955-018-1009-5
http://doi:10.1080/13557858.2010.541903
http://doi:10.1002/ajh.23578
http://doi:10.1002/ajh.23578
http://doi:10.1016/j.socscimed.2005.07.001
http://doi:10.1016/j.socscimed.2005.07.001
http://doi:10.2471/BLT.06.036673
http://doi:10.1007/s11606-008-0846-z


Caregiving time in sickle cell disease: Psychological effects
in maternal caregivers. Pediatric Blood & Cancer, 48,
64–71. doi:10.1002/pbc.20792

Ohaeri, J. U., & , & Shokunbi, W. A. (2002). Psychosocial
burden of sickle cell disease on caregivers in a Nigerian set-
ting. Journal of the National Medical Association, 94,
1058–1070.

Okediji, P. T., Ojo, A. O., Ojo, A. I., Ojo, A. S., Ojo, O. E.,
& , & Abioye-Kuteyi, E. A. (2017). The economic impacts
of chronic illness on households of patients in Ile-Ife,
South-Western Nigeria. Cureus, 9, e1756. doi:10.7759/
cureus.1756

Palermo, T. M., Law, E. F., Bromberg, M., Fales, J.,
Eccleston, C., & , & Wilson, A. C. (2016). Problem-solv-
ing skills training for parents of children with chronic pain:
A pilot randomized controlled trial. Pain, 157,
1213–1223. doi:10.1097/j.pain.0000000000000508

Palermo, T. M., Riley, C. A., & , & Mitchell, B. A. (2008).
Daily functioning and quality of life in children with sickle
cell disease pain: Relationship with family and neighbor-
hood socioeconomic distress. Journal of Pain, 9, 833–840.
doi:10.1016/j.jpain.2008.04.002

Panepinto, J. A., Hoffmann, R. G., & , & Pajewski, N. M.
(2009). A psychometric evaluation of the PedsQLTM

Family Impact Module in parents of children with sickle
cell disease. Health and Quality of Life Outcomes, 7,
32.doi:10.1186/1477-7525-7-32

Panepinto, J. A., Hoffmann, R. G., & , & Pajewski, N. M.
(2010). The effect of parental mental health on proxy
reports of health-related quality of life in children with
sickle cell disease. Pediatric Blood & Cancer, 55,
714–721. doi:10.1002/pbc.22651

Piel, F. B., Patil, A. P., Howes, R. E., Nyangiri, O. A.,
Gething, P. W., Dewi, M., . . . Hay, S. I. (2013). Global epi-
demiology of sickle haemoglobin in neonates: A contem-
porary geostatistical model-based map and population
estimates. The Lancet, 381, 142–151. doi:10.1016/S0140-
6736(12)61229-X

Poku, B. A., Caress, A. L., & , & Kirk, S. (2018).
Adolescents’ experiences of living with sickle cell disease:
An integrative narrative review of the literature.
International Journal of Nursing Studies, 80, 20–28.
doi:10.1016/j.ijnurstu.2017.12.008

R Core Team. (2018). R: A language and environment for
statistical computing. Vienna, Austria: R Foundation for
Statistical Computing. Retrieved from http://www.R-proj-
ect.org/. Accessed April 20, 2020.

Rees, D. C., Williams, T. N., & , & Gladwin, M. T. (2010).
Sickle-cell disease. The Lancet, 376, 2018–2031. doi:10.
1016/S0140-6736(10)61029-X

Sabhlok, A., Anderson, L. M., & , & Bonner, M. J. (2016).
The relationship between caregiver functioning and child
adherence in sickle cell disease. Poster presented at the

2016 Society of Pediatric Psychology Annual Conference,
Atlanta, GA.

Shilling, V., Morris, C., Thompson-Coon, J., Ukoumunne,
O., Rogers, M., & , & Logan, S. (2013). Peer support for
parents of children with chronic disabling conditions: A
systematic review of quantitative and qualitative studies.
Developmental Medicine & Child Neurology, 55,
602–609. doi:10.1111/dmcn.12091

Sil, S., Dampier, C., & , & Cohen, L. L. (2016). Pediatric
sickle cell disease and parent and child catastrophizing.
The Journal of Pain, 17, 963–971. doi:10.1016/j.jpain.
2016.05.008

Singla, D. R., Kohrt, B. A., Murray, L. K., Anand, A.,
Chorpita, B. F., & , & Patel, V. (2017). Psychological
treatments for the world: Lessons from low- and middle-
income countries. Annual Review of Clinical Psychology,
13, 149–181. doi:10.1146/annurev-clinpsy-032816-
045217

Sullivan, M. J., Thorn, B., Haythornthwaite, J. A., Keefe, F.,
Martin, M., Bradley, L. A., & , & Lefebvre, J. C. (2001).
Theoretical perspectives on the relation between cata-
strophizing and pain. The Clinical Journal of Pain, 17,
52–64. doi:10.1097/00002508-200103000-00008

Thrush, A., & , & Hyder, A. (2014). The neglected burden of
caregiving in low- and middle-income countries. Disability
and Health Journal, 7, 262–272. doi:10.1016/j.dhjo.2014.
01.003

Tshilolo, L., Tomlinson, G., Williams, T. N., Santos, B.,
Olupot-Olupot, P., Lane, A., . . . Ware, R. E. (2019).
Hydroxyurea for children with sickle cell anemia in Sub-
Saharan Africa. New England Journal of Medicine, 380,
121–131. doi:10.1056/NEJMoa1813598

van den Tweel, X. W., Hatzmann, J., Ensink, E., van der Lee,
J. H., Peters, M., Fijnvandraat, K., & , & Grootenhuis, M.
(2008). Quality of life of female caregivers of children with
sickle cell disease: A survey. Haematologica, 93, 588–593.
doi:10.3324/haematol.11610

van Ommeren, M., Sharma, B., Thapa, S., Makaju, R.,
Prasain, D., Bhattarai, R., & , & de Jong, J. (1999).
Preparing instruments for transcultural research: Use of
the translation monitoring form with Nepali-Speaking
Bhutanese Refugees. Transcultural Psychiatry, 36,
285–301. doi:10.1177/136346159903600304

Varni, J. W., Sherman, S. A., Burwinkle, T. M., Dickinson, P. E.,
& , & Dixon, P. (2004). The PedsQLTM Family Impact
Module: Preliminary reliability and validity. Health and
Quality of Life Outcomes, 2, 55.doi:10.1186/1477-7525-2-
55

Wonkam, A., Mba, C. Z., Mbanya, D., Ngogang, J.,
Ramesar, R., & , & Angwafo, F. F. (2014). Psychosocial
burden of sickle cell disease on parents with an affected
child in Cameroon. Journal of Genetic Counseling, 23,
192–201. doi:10.1007/s10897-013-9630-2

572 Kuerten et al.

http://doi:10.1002/pbc.20792
http://doi:10.7759/cureus.1756
http://doi:10.7759/cureus.1756
http://doi:10.1097/j.pain.0000000000000508
http://doi:10.1016/j.jpain.2008.04.002
http://doi:10.1186/1477-7525-7-32
http://doi:10.1002/pbc.22651
http://doi:10.1016/S0140-6736
http://doi:10.1016/S0140-6736
http://doi:10.1016/j.ijnurstu.2017.12.008
http://www.R-project.org/
http://www.R-project.org/
http://doi:10.1016/S0140-6736
http://doi:10.1016/S0140-6736
http://doi:10.1111/dmcn.12091
http://doi:10.1016/j.jpain.2016.05.008
http://doi:10.1016/j.jpain.2016.05.008
http://doi:10.1146/annurev-clinpsy-032816-045217
http://doi:10.1146/annurev-clinpsy-032816-045217
http://doi:10.1097/00002508-200103000-00008
http://doi:10.1016/j.dhjo.2014.01.003
http://doi:10.1016/j.dhjo.2014.01.003
http://doi:10.1056/NEJMoa1813598
http://doi:10.3324/haematol.11610
http://doi:10.1177/136346159903600304
http://doi:10.1186/1477-7525-2-55
http://doi:10.1186/1477-7525-2-55
http://doi:10.1007/s10897-013-9630-2

