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Abstract: Health-Related Quality of Life (HRQL) can be used to measure the impact of Sickle Cell
Disease (SCD) on the child and their family and is generally reduced. No research has yet measured
HRQL in Portuguese pediatric SCD patients. Objectives: (1) Describe and compare HRQL of children
with SCD reported by them and their parents; (2) Compare with a pediatric population with no
SCD; (3) Find predictive factors of HRQL in SCD children. Methods: Descriptive, case-control
study that included sixty-eight children and adolescents with SCD (aged 3 to 18 years) and their
parents. Control group—children with no SCD, matched by age, gender and ethnic background.
HRQL was assessed using the multidimensional self-report PedsQL® 4.0 Generic Scales. Summary
scores for overall HRQL and subscale scores for physical, emotional, social and school functioning
were compared within groups (children-parents) and with the control group. Clinical and socio-
demographic variables were analyzed to find predictive factors of HRQL in pediatric SCD patients.
Results: Children with SCD and their parents had significantly lower overall and all subdomains of
HRQL, compared with the control group. Children with SCD also rated lower when compared with
their parents (only significant for social functioning), with low to moderate correlations. Children and
parent reports declined with increasing age. Higher pain frequency was associated with worse total
and psychosocial domains of HRQL. The number of hospitalizations was a predictor of worse school
score, and female gender was a predictor of worse emotional score. Conclusions: SCD significantly
affects children’s HRQL. Parents can provide a good proxy report, although both evaluations are
beneficial. Disease status, like number of hospitalizations and frequency of pain, influences HRQL.
Interventions in SCD should consider improvements in HRQL as an important outcome.

Keywords: HRQL; Health Related Quality of Life; Sickle Cell Disease; PedsQL; Pediatric Quality of
Life InventoryTM; children; adolescent

1. Introduction

Sickle Cell Disease (SCD) is one of the most common genetic disorders in African de-
scent population and is characterized by chronic hemolytic anemia, recurrent painful acute
episodes and multiple complications. It requires acute care visits, frequent hospitalizations
and contributes to increased morbidity and early mortality [1].

Hemolysis causes variable degrees of anemia that contribute to fatigue and activity
limitations, and sickle cell pain episodes cause acute and chronic pain [2].

Pain is the most common acute complication in SCD children and chronic compli-
cations become increasingly prevalent in adolescents and young adults [2]. The acute
and chronic complications lead to predictable disease-related symptoms that significantly
impact patient’s well-being [3].
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The patient’s perspective on health and well-being has become an accepted method to
determine the impact of the disease and its treatment [4], as a Patient-Reported Outcome
(PRO), and it has been widely used in clinical practice and research [4,5].

Health-Related Quality of Life (HRQL), a type of PRO, is defined as an individual
subjective perception of the level of functioning and physical, emotional and social well-
being. It can provide an assessment of how an illness, its complications and treatment
affect the patient on daily functional outcomes. It is increasingly recognized as a valuable
measure [4,6].

To fully assess a child’s HRQL, both parent-reported and child-reported HRQL are
needed [7]. This provides a better understanding of the burden of the disease experience
and guides these patients’ healthcare [3].

The Pediatric Quality of Life Inventory (PedsQLTM) Generic Core Scales PedsQL 4.0
is one of the best known and widely used generic HRQL questionnaires for children and
adolescents [3,8].

In the past 15 years, studies examining HRQL in SCD have increased. A systematic
review of HRQL in children and adults with SCD using generic HRQL questionnaires
shows a significant impairment in HRQL [8]. Most studies also support that pain and other
SCD-related complications have a negative impact on HRQL [8].

Only a few studies of HRQL in SCD pediatric populations were conducted outside
USA [8–12].

SCD prevalence studies are lacking in Portugal. This disease is rather frequent in
areas corresponding to ancient and recent immigration zones (mainly the south and urban
areas). In the last 30 years, the number of immigrants from Portuguese speaking African
countries has increased, and there still are high rates of mobility in and out of the country.
This contributed to increasing the numbers of SCD patients in Portugal in recent decades.
Estimates suggest around 1500 SCD patients in the whole country [13].

The average life expectancy of SCD patients is increasing. New therapeutics, better
follow up and prevention of complications have been responsible for this outcome. The
number of children being born in Portugal with SCD has also been increasing. In this
context, it is important to access HRQL in this population. It is also crucial to improve
the awareness of HRQL assessment among professionals and population, applying to our
reality standards already validated in other realities.

There is no research measuring HRQL in pediatric SCD in Portugal.
The primary objective of this study was to describe HRQL (comparing patient and

parent report) in a group of SCD children and adolescents and to compare it with a group
of children with no SCD. The secondary objective was to determine possible associations
and factors related to the HRQL in these SCD children.

Our hypothesis was that children and adolescents with SCD rate worse HRQL, as well
as their parents, when compared to children with no SCD. We hypothesize that pain could
be one factor to interfere with the HRQL.

2. Materials and Methods
2.1. Study Design

This was a descriptive case-control study.

2.2. Study Population and Selection of Samples

The Study Group included children with SCD (SCD Group) aged between 3 and
18 years from a pediatric hematology consultation at a hospital in the Lisbon suburbs. The
control group included children with no SCD or chronic pain condition, recruited in other
pediatric hospital consultations, and matched for age, sex and ethnic background.

All participants were recruited at scheduled hospital visit and an informed written
consent was obtained by the research team members before completing assessments.
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2.3. Measures and Procedures

The HRQL was assessed using the Pediatric Quality of Life Inventory™ Version 4.0
Generic Core Scales (PedsQL™ 4.0)—Portuguese version [14].

It consists of 23 items that assess four domains: (1) Physical functioning (8 items),
(2) Emotional Functioning (5 Items), (3) Social Functioning (5 Items), and (4) School Func-
tioning (5 Items).

Child self-report (CR) includes age groups 5–7, 8–12, and 13–18 years. The par-
ent proxy report (PR) includes ages 2–4 (toddler), 5–7 (young child), 8–12 (child), and
13–18 (adolescent) and assesses parent’s perceptions of their child’s HRQL. The items of
each form are essentially identical, differing in developmentally appropriate language and
first or third person. The instructions ask how unpleasant each item has been during the
past month. A 5-point Likert response scale is used across child self-report for ages 8–18
and parent proxy report (0 = never a problem; 1 = almost never a problem; 2 = sometimes a
problem; 3 = often a problem; 4 = almost always a problem). Children aged 5–7 years use a
simplified, 3-point rating scale (0 = not at all a problem; 2 = sometimes a problem; 4 = a lot
of a problem), with each response choice anchored to happy, neutral and sad faces scale.
Items are reverse scored and transformed to a 0–100 scale, so that higher PedsQL scores
indicate better HRQL [15–17]. Complete case analysis was used.

The Physical Health Summary Score (8 items) and the Physical Functioning Scale
are identical. To create the Psychosocial Health Summary Scale (15 items), the mean
was computed as the sum of the items divided by the number of items answered in the
Emotional, Social and School Functioning.

The PedsQL questionnaire was completed independently and separately by parents
and children.

Socio-demographic data was obtained from a study-specific questionnaire (family
information form) completed with the child’s caregiver information. It included child
academic data, family background, parental education and occupation, marital status and
monthly income.

Clinical data were obtained from the clinical file and included: SCD complications,
total hospitalizations, number of acute care visits and number of hospitalizations in the
preceding year. Pain frequency (using a Likert scale) was measured by children and parents.
A multidimensional evaluation of pain in the SCD children and adolescents was done
simultaneously [18].

There was user agreement from Mapi Research Trust (https://mapi-trust.org) (ac-
cessed on 15 March 2013). The study was approved by the hospital ethical committee.

2.4. Statistical Analysis

Descriptive statistics and frequencies were calculated for each group. Mean values
and standard deviations (SD) are presented for continuous variables and proportions
for categorical variables. Descriptive statistics for the total score, summary scores and
subscores of PedsQL were computed (mean ± SD).

Chi-square analyses (for categorical variables) or independent t-test (for continuous
variables) were used to address demographic differences between groups.

A comparison of SCD and control group HRQL scores was made using t-student test.
A paired t-test was used to calculate the difference between the mean scores of the

child and parent. Pearson correlation coefficients were used to determine the association
between child and parent HRQL scores. Correlation coefficients <0.3 were considered poor
agreement, between 0.3 and 0.5 moderate agreement and >0.5 strong agreement.

Pearson’s correlation analyses were used to test associations between socio-demo-
graphic and clinical variables and all PedsQL scores.

One-way ANOVA was conducted to determine the relationship between the categori-
cal variables (age groups and pain frequency) in the child and parent PedsQL scores.

Multiple regressions were used to identify significant predictors of the total and
subscores of PedsQL in subjects with SCD. Variables included: pain frequency and number

https://mapi-trust.org
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of hospitalizations (those that were statistically significant in univariate analysis). Because
age-related differences in scores are likely to occur, we attempted to account for this
possibility by including age as a covariate in regression models when testing for significant
predictors of PedsQL scores.

Data analysis was conducted using Statistical Package for the Social Sciences version
20.0 (SPSS 20.0). Significance levels were set at p < 0.05.

3. Results
3.1. Patient Characteristics

SCD group included sixty-eight children and adolescents. For children above 5 years
a total of 57 parent–child pairs were studied; two reports were only answered by the child
and one was only answered by parents (Figure 1).
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Figure 1. Patients included.

The control group included 68 children and adolescents (60 dyads child–parent).
These were recruited from other consultations: allergology (33%), surgery (7%), general
pediatrics (30%).

For children aged 2–4 years there are only parent-report questionnaires (8 for
each group).

Table 1 shows the child’s socio-demographic characteristics and family socio-economic
status for each group. There was a significant difference between groups in school perfor-
mance (failed years and need of school support). No difference was found in socio-economic
status between groups.

All children (study and control group) had an African background. Most of the
parent-report questionnaires were completed by the mother (n = 55) in the SCD group.

Disease-related characteristics of the SCD patients are listed in Table 2.
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Table 1. Demographic and socio-economic characteristics (SCD and Control group).

SCD Group (n = 68) Control Group (n = 68) p

Child age (Mean ± SD) 10.13 ± 4.5 9.76 ± 4.11 ns

Age groups, N (%)
3–4 years 8 (11.8) 8 (11.8)

ns5–7 years 17 (25) 14 (20.6)
8–12 years 20 (29.4) 27 (39.7)
13–18 years 23 (33.8) 19 (27.9)

Child gender
male/female (%) 56/44 52/48 ns

School Failed years (M ± SD) 0.92 ± 1.15 0.39 ± 0.87 0.011

Need of school support, N (%) 14 (20.6) 2 (2.9) 0.001

Parents’ education < 9th grade
Mother (%) 65 80 ns
Father (%) 55 77

Unemployment
Mother (%) 32 35 ns
Father (%) 24 31

Monoparental families (%) 30 34 ns

Median total monthly
income (euros) 694 850 ns

Table 2. Disease characteristics of the SCD Group (N = 68).

Variable SCD Group (N = 68)

Hemoglobinopathy, N (%)
SS 65 (95.6)
SD 1 (1.5)

Sβ + thalassemia 2 (2.9)

Disease-related complications *, N (%)
Stroke 3 (4.4)

Acute Chest Syndrome 8 (11.7)
Bone necrosis (avascular) 4 (5.9)

Splenic sequestration 13 (19)
Other (Meningitis) 1 (1.5)

Number Hospitalizations (mean ± SD)
Total 12 ± 10.37

Prior 3 years 4 ± 4.1
Due to VOC 6.7 ± 6.9

Hospitalizations in the previous year (%) 0 (47%), 1–2 (40%), ≥3 (13%)

Number ED visits (mean ± SD)
Prior 3 years 7.1 ± 5.5
Previous year 2.3 ± 2.4

Abbreviations: SD: standard deviation; VOC: Vasoocclusive crisis; ED: Emergency Department. * Disease sequelae:
Hemiparesis (2), Hip arthrosis (2), visual deficit (1); leg ulcer (1).

3.2. Comparison of HRQL between SCD and Non-SCD Patients

Children with SCD had worse HRQL in all summary scores than children without
SCD, both in CR and PR (Table 3).
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Table 3. HRQL in SCD group and Control group.

SCD Group
Mean (SD)

Control Group
Mean (SD) p Value

Parent-proxy report

Total Score 69.5 ± 16.4 83.2 ± 10.45 p < 0.001
Psychosocial Health 73 ± 16.2 81.5 ± 10.14 p < 0.001

Physical Health 63.2 ± 20.9 86.4 ± 15.8 p < 0.001
Emotional Functioning 68.4 ± 21.9 76.8 ± 16.2 p = 0.012

Social Functioning 85 ± 14.2 94 ± 9.9 p < 0.001
School Functioning 64 ± 20.8 73.4 ± 16.8 p = 0.005

Child self-report

Total Score 67.14 ± 15.8 81.7 ± 9.5 p < 0.001
Psychosocial Health 70.5 ± 15.4 80.5 ± 10.7 p < 0.001

Physical Health 60.8 ± 20 84 ± 12.5 p < 0.001
Emotional Functioning 67.3 ± 21.4 76 ± 17.7 p = 0.018

Social Functioning 79.8 ± 17.2 90.2 ± 12.7 p < 0.001
School Functioning 64.4 ± 18.7 75.4 ± 16.5 p = 0.001

3.3. HRQL Scores Child–Parent Comparisons

Children with SCD rated their HRQL lower than their parents, but the difference was
not significant, except for social functioning (p = 0.047). This difference was related to the
age group 5–7 years with a significant difference between child and parent mean social
score (77.5 ± 16.9 versus 90.3 ± 12.6; p = 0.015).

There was no significant difference between parents and children in the control group.
In the SCD group, Pearson’s correlations between parent and child reports showed

low-moderate correlations (R between 0.30 and 0.43) (Table 4). There was no significant
correlation in the emotional score.

Table 4. Pearson correlation coefficient between child and parents.

SCD Group (N = 57) Control Group (N = 60)

PedsQL Scores R p R p

TOTAL 0.42 0.001 0.527 <0.001
Psychosocial 0.345 0.009 0.529 <0.001

Physical 0.435 0.001 0.517 <0.001
Emotional 0.234 0.08 0.588 <0.001

Social 0.306 0.021 0.441 <0.001
School 0.354 0.007 0.545 <0.001

In age groups 5–7 years and 8–12 years, only school functioning had a significant
correlation (0.48 and 0.51, respectively). The teenage group showed higher and significant
correlations in all domains, except for school functioning (range: 0.46–0.53).

3.4. Age and Gender Influence

There was a progressive decline of all CR and PR scores with increasing age in the
SCD group (Figure 2), significant in parent-reported total score (p = 0.027) and physical
score (p = 0.025) but not for child-reported total score (p = 0.344).
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Figure 2. SCD Group: (a) Child-reported PedsQL mean scores for age groups: 5–7, 8–12, 13–18 years;
(b) Parent-reported PedsQL mean scores for age groups: 2–4, 5–7, 8–12, 13–18 years.

Differences between both groups increased with age, being more significant and for
all scores (both child and parent) for the 13–18 year-old group.

In the SCD group female gender was associated with statistically significant lower CR
emotional functioning (female: 59.8 ± 23.9; male 72.5 ± 18.1; p = 0.023). No other gender
differences were found.

3.5. HRQL and Clinical Variables (SCD Group)

There was a decline in all child- and parent-reported scores with the number of hospi-
talizations. Child-reported total scores were 69.9 ± 12.3; 66.6 ± 17.9; 46.0 ± 13.7 (p = 0.042),
for 0 (n = 29), 1–2 (n = 27) or ≥3 (n = 3) hospitalizations (in the previous year), respectively.
Parent-reported total scores were 73.7 ± 15.2; 67.4 ± 15.7; 51.9 ± 19.9 (p = 0.024), for 0, 1–2,
or ≥3 hospitalizations, respectively. There was also statistical significance in the decline of
child-reported social (p = 0.013) and psychosocial (p = 0.032) scores and parent-reported
physical (p = 0.01) and school (p = 0.021) scores, with increasing number of hospitalizations.

The 3 children with a previous stroke showed lower partial and total CR and PR
scores. Children with severe sequelae (n = 5) had significant lower CR total (68.3 ± 15 vs.
54.3 ± 19.8; p = 0.05), school (66.3 ± 17 vs. 44 ± 26.7; p = 0.01) and psychosocial (71.8 ± 14.9
vs. 56.3 ± 15.4; p = 0.031) scores.

The higher the child-reported frequency of pain episodes, the lower CR physical, social
and total score and PR physical score (p < 0.05). In addition, the higher the parent-reported
pain episodes the lower the CR physical, emotional, social, psychosocial and total score
(p < 0.05). These results are shown in Table 5.
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Table 5. HRQL and pain frequency—child-reported (SCD Group).

<1 × Month
(n = 30)

1–3 × Month
(n = 15)

2–6 × Week
(n = 7)

Everyday
(n = 1)

p (One-Way
ANOVA)

Child-Report

Total score 71.6 ±12 61.3 ± 18.2 56.5 ± 21.9 54.3 0.048
Physical score 67 ± 17.3 51.5 ± 23.2 48.6 ± 19.2 56.25 0.037

Emotional score 71.6 ± 20.3 64.6 ± 23.1 52.1 ± 26.2 60 0.198
Social score 83.9 ± 13.7 76.8 ± 15.9 63.5 ± 25.4 70 0.03
School score 66.8 ± 16 58.3 ± 21 66.4 ± 25.7 30 0.167

Psychosocial score 74.1 ± 11.8 66.5 ± 16.9 60.7 ± 23.8 53.3 0.097

Parent-Report

Total score 71.4 ± 13.5 63.1 ± 17.6 58.7 ± 19 87.5 0.088
Physical score 65.6 ± 17.9 56 ± 21 43.6 ±23.1 92.8 0.02

Emotional score 71.1 ± 16.1 58.9 ± 25.5 55.5 ± 32.1 100 0.071
Social score 84.9 ± 12.5 85 ± 14.6 77.1 ± 20.5 100 0.396
School score 67.3 ± 17.6 57.1 ± 22.3 67.5 ± 23.6 33.3 0.172

Psychosocial score 74.4 ± 13 67 ± 17.4 66.7 ± 22.2 84.4 0.318

Hospitalizations (total number and previous three years) showed an inverse corre-
lation with CR total score (−0.322; p = 0.013), psychosocial score (−0.341; p = 0.008) and
social and school score.

The number of hospitalizations during the previous year had an inverse correlation
with CR social score (−0.267; p = 0.041).

An inverse correlation was found between pain frequency and CR physical score
(−0.40; p = 0.003), social score (−0.339; p = 0.013) and total score (−0.342; p = 0.012).

3.6. Predictive Factors of HRQL (SCD Group)

In the multiple regression analyses, significant predictors of total and summary scores
of HRQL were identified (Table 6).

Table 6. Summary of multiple regression analysis.

Score Pain Frequency Hospitalizations (N) Female Gender School Performance Adj R2 p-Value

B (SE) p-Value B (SE) p-Value B (SE) p-Value B (SE) p-Value

Total −4.542
(1.935) 0.023 −0.332

(0.193) 0.090 - - - - 0.166 0.008

Physical −5.475
(2.536) 0.036 −0.269

(0.252) 0.291 - - - - 0.099 0.044

Psychosocial −4.043
(1.885) 0.037 −0.367

(0.187) 0.056 - - - - 0.166 0.008

Emotional −5.377
(2.594) 0.043 - - 12.744

(5.741) 0.031 - - 0.159 0.009

Social −5.021
(2.045) 0.018 −0.373

(0.203) 0.073 - - - - 0.169 0.007

School −1.369
(2.454) 0.58 −1.373

(0.503) * 0.009 - - 5.341
(2.398) 0.032 0.282 0.002

Variable age included in all regressions; * Number of hospitalizations during the previous 3 years.

Higher pain frequency was the dominant variable associated with lower total, physical,
psycho-social, emotional and social child-reported PedsQL scores. Higher number of
hospitalizations (during the previous 3 years) and school performance were associated
with lower school score. The female gender was a predictor of lower emotional scores.
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4. Discussion

The present study shows that Portuguese children with SCD and their parents rated
total and all subdomains of HRQL lower than children without this disease and their
parents, as found in previous studies in SCD pediatric populations [2,7,17,19–23]. As an
exploratory study, it also identifies factors associated with worse HRQL (pain frequency,
number of hospitalizations, gender).

Compared to other studies which used PedsQL: in our study, the CR total score was
similar, but the CR physical score was significantly lower than other studies [2,22,24]. For
example, in the Dampier C et al. study (N = 1392) [2], CR total score was 72.28 ± 16.02
and CR physical score was 74.34 ± 18.47, both being statistically different from our results
(p < 0.05 and p < 0.005, respectively). These results reinforce that impaired HRQL, both in
adults and children, is especially noted in physical functioning domains [8]. Our lower CR
physical score could be related to multiple variables like disease status.

In our sample, parents reported significantly higher in total and most of the other
scores, than some previous studies [22,24], related mostly to a higher PR social score.

The significantly lower HRQL scores are comparable to or worse than other chronic
diseases, such as diabetes, gastrointestinal, rheumatologic, cardiac conditions, asthma,
obesity, end-stage renal disease, cancer and epilepsy [6,8,25,26]. The severity of impairment
of multiple domains of HRQL is especially evident in chronic pain conditions [6].

Both parent-reported and child-reported HRQL are needed to fully assess a child’s
HRQL [7], giving a more complete understanding of the impact of SCD on the child and
their family. Parent reports may be used to gain a more complete picture of HRQL but
should not substitute self-reports. Proxy reports are useful when children are unable to
complete measures themselves due to young age, physical illness, emotional distress or
cognitive impairment [27]. Even if differences exist, they may provide a more complete
picture of child HRQL [27,28]. It is recommended that patient self-report be the primary
measure of HRQL and parent proxy report a secondary measure [1].

Parent-proxy reports are often lower than child self-reports. Parents of children who
are chronically ill generally report poorer HRQL than do children [28]. In previous studies,
children with SCD consistently reported their HRQL to be better than that described by
their parents, with a statistical difference in most domains [7,17,20,22].

The present study shows that in the SCD group, PR scores were higher than CR scores,
although without statistical significance, except for social functioning in the age group
5–7 years. So, in the present sample, we could say our parents seemed to be a good proxy
report of their child’s HRQL, although they are not so aware of real social functioning in
smaller children.

As reported from the Comprehensive Sickle Cell Centers Clinical Trial Consortium,
there is a decrease in correlation between parents and children at lower ages, and the
less easily observed and more internal items (e.g., those related to social and emotional
functioning) showed lower parent–child correlations [2]. The same has been observed
in other HRQL studies in children with a chronic illness [28]. In our sample we also
observed that child–parent correlation was moderate in the physical domain and low in
the psychosocial domains, with no correlation in the emotional domain. In addition, these
correlations were higher in older children.

Agreement might be expected to increase with the child’s age, especially since greater
verbal skills may facilitate children’s abilities to describe their experiences and emotions to
parents [28].

This study’s mean total and physical scores (for both CR and PR report) were slightly
more than one standard deviation (SD) below the healthy population. Varni et al. [15,16]
proposed that children with a chronic condition with scores that are one SD or more below
the child population mean are “at risk” for impaired HRQL. Using this criterion 50.8% of
children with SCD would be at “risk” for low overall HRQL, in the present sample.

The SCD group showed a progressive decline of all CR and PR scores with increasing
age. In the age group 2–4 years old, the only significant difference between SCD and control
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group was in school score (parent report). This means the impact in school performance
in SCD is seen very early. The difference between groups scores increased with age. It
seems that, as the disease progresses the impact on physical and psychosocial health, from
both the child and the parent perspective, becomes more significant. Adolescents were
significantly more impaired in all domains, especially for physical and social functioning,
than young children. This progressive decrease of CR and PR scores with age has been
previously reported [2,19].

It is expected that HRQL decreases with increasing age, as there are well recognized
age-related rises in frequency and prevalence of acute and chronic complications. By
age-specific developmental processes the adolescents may be more aware of the impact
of the illness on their physical and emotional well-being. In addition, adolescents may be
exposed to a greater number of activities than children, highlighting their disability [2,6].

Besides this decline of HRQL with age, this variable was not a significant predictor in
our regression analysis.

Gender differences have also been found in previous HRQL studies, where girls
had lower scores than boys concerning total, physical and emotional functioning [2,19,20].
Our study just showed a significant difference in the emotional functioning, where girls
had lower scores than boys, and female gender was a predictive factor for worse emo-
tional functioning.

Our study showed that child-report and parent-report school functioning positively
correlated with school performance. Furthermore, child-report school score had a weak
inverse relationship with the number of ED visits in the previous year. Difficulties in
school may be due to several factors: missing school days because of the burden of the
disease (acute complications, hospitalizations, ED visits, routine visits, etc.) and the neu-
rological impact of the disease. Studies of the cognitive aspects of SCD have indicated
small IQ deficits, which probably suggest subtle neurological effects due to subclinical
cerebral infarcts [29]. These children/adolescents have lower school performance due to
multifactorial issues.

Most studies support pain and other SCD-related complications as having a negative
impact on HRQL [8].

Although multiple linear regression models do not show a high R2 determination
coefficient, some variables have a clear association in our study. The frequency of pain
episodes was the variable most associated with worse HRQL scores. The female gender
was a predictor of worse emotional functioning. School performance was a predictor of
school score. The number of hospitalizations (during the previous 3 years) was a predictor
of the social score.

The association of more SCD pain events and the lower quality of life has also been
reported in adults [21] and children [2,8,30,31]. In childhood, recurrent pain is marked by
both physical and psychosocial difficulties [31].

Other pediatric SCD research also found an inverse correlation between the number of
hospitalizations and ED visits and overall HRQL and most of the domains [2,20,22]. In fact,
pain frequency and number of hospitalizations can reflect acute complications or disease
activity that require treatment in the ED or the hospital and may have a negative impact on
HRQL. In addition, pain in children with SCD is associated with increased distress [3].

Previous studies associate worse HRQL with disease severity (whose criteria were:
overt stroke, acute chest syndrome, three or more hospitalizations for painful events in
the prior 3 years) and disease related complications (occurrences of pain, priapism and
avascular necrosis of hip/shoulders) [2,3,7,17,32,33]. We analyzed each criterion of disease
severity separately (pain frequency, the number of hospitalizations, previous stroke or
important sequelae) and those with more severe disease had worse HRQL. However, no
global severity instruments have been validated [22].

Most of the previous studies in the SCD pediatric population used a generic HRQL
instrument (most of them used the PedsQL). Recently, a pediatric disease-specific module,
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PedsQLTM SCD-specific Module (1), has been developed. This module increases the
specificity of HRQL measurement in these children.

In the PedsQL Sickle Cell Disease (SCD) Module, the pain and hurt and pain impact
scales demonstrated the strongest measurement properties for child self-report [33]. Using
PedsQL SCD Pain and Hurt and Pain Impact scales, the scores were compared with disease
severity and the PedsQL Generic Core Scale. Children with more pain had lower HRQL
scores related to pain.

In summary, in comparison to previous studies, our results suggest some similarities
and some differences in the HRQL CR and PR assessments. Our children rated similar or
lower than in other studies (specially in physical functioning); our parents rated higher
than in other studies. There was no statistical difference between PR and CR scores (as
in previous studies), except for social functioning in the age group 5–7 years, but parents
rated higher than children.

In this study our data is not enough to explain these differences in PR and CR scores
compared to other studies, but we could infer that it can be related with multiple variables
like disease status, health care support, school support, socio-cultural and economic aspects,
that we cannot compare with other samples.

We also observed decline of CR and PR scores with increasing age and gender differ-
ence, but only in emotional functioning, and the impact of the pain and hospitalizations in
HRQL in these children, like in previous studies.

4.1. Implications of the Study

Incorporating HRQL measurements into clinical practice allows the health care team
to identify areas of impaired function that can help determine which interventions (medical,
psychological and behavioral) could be developed to address specific needs of each child
with SCD.

A comprehensive evaluation and a multidisciplinary intervention are needed to best
manage the health problems (physical, mental and social) and improve overall care for
patients with SCD. Interventions in SCD should consider improvements in HRQL as
important outcomes [21].

Through health education and health promotion strategies aimed at helping patients
take control of their condition and identify social support, these care providers play a key
role in helping to better manage the SCD [20].

In addition, as pain is one of the factors most commonly being associated with the
HRQL, increased attention to pain management and further inquiry for child’s pain experi-
ence should be addressed to improve HRQL.

4.2. Strengths of the Study

The majority of patients in the present study have HbSS, the most severe form of SCD.
Patients with hydroxyurea or chronic transfusion treatment were not excluded, as in some
previous studies [20]. Both child and parent report HRQL were assessed. Proxy evaluation
adds complementary information to HRQL child report. The enrollment of children and
adolescents with SCD in our study was done in the outpatient setting when they are usually
in a steady state. Race, gender and age matched with the control group, intended to avoid
the association of the HRQL and socio-economic status.

4.3. Limitations of the Study

The study’s main limitations include:
(1) Cross-sectional design, small sample and patients from only one center.
(2) A generic rather than a disease-specific instrument for HRQL evaluation was used.

The SCD-specific instrument has been validated for SCD, but the Portuguese language
validated version was not available at the time of this study.

(3) The lack of a specific disease severity classification limits this correlation.
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5. Conclusions

This study extends the current literature showing that children and adolescents with
SCD have significantly lower HRQL when compared with children with no chronic pain
condition, having lower scores in all subdomains. These findings are similar to other SCD
pediatric populations. Parents were a good proxy report in this population, except for
social functioning where children reported significant lower scores. Pain frequency was the
most significant predictor for HRQL scores. The number of hospitalizations was a predictor
of lower school scores and gender was associated with the emotional score.

The use of a disease-specific instrument rather than a generic one may improve
the HRQL assessment in SCD children. There is a real need to offer a multidisciplinary
approach and to provide psychosocial and school interventions to improve these chil-
dren’s HRQL.

To our knowledge, the present study is the first to measure HRQL in pediatric SCD
in Portugal.

Author Contributions: C.A. conceived the study design, contributed to the data collection, analysis
and interpretation and wrote, reviewed and edited the manuscript. S.P. contributed to the data
collection and reviewed the manuscript. M.C.M. participated in the concept and the design of the
study, data analysis and interpretation and review of the manuscript. G.A.F. participated in data
analysis and interpretation and review of the manuscript. Supervision: M.C.M. and G.A.F. All authors
have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Ethics Committee of Hospital Prof. Dr. Fernando Fonseca, EPE,
approval date is 11 February 2022.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author.

Acknowledgments: The authors thank the patients and their families for participating in this
study. The authors thank Alexandra Sanfins, for providing proofing and editorial support for
this publication.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Panepinto, J.A.; Torres, S.; Bendo, C.B.; McCavit, T.L.; Dinu, B.; Sherman-Bien, S.; Bemrich-Stolz, C.; Varni, J.W. PedsQL™ sickle

cell disease module: Feasibility, reliability, and validity. Pediatr. Blood Cancer 2013, 60, 1338–1344. [CrossRef] [PubMed]
2. Dampier, C.; Lieff, S.; LeBeau, P.; Rhee, S.; McMurray, M.; Rogers, Z.; Smith-Whitley, K.; Wang, W. Health-related quality of life in

children with sickle cell disease: A report from the Comprehensive Sickle Cell Centers Clinical Trial Consortium. Pediatr. Blood
Cancer 2010, 55, 485–494. [CrossRef]

3. Panepinto, J.A. Health-related quality of life in sickle cell disease. Pediatr. Blood Cancer 2008, 51, 5–9. [CrossRef] [PubMed]
4. Panepinto, J.A. Health-related quality of life in patients with hemoglobinopathies. Hematol. Am. Soc. Hematol. Educ. Program 2012,

2012, 284–289. [CrossRef]
5. Sarri, G.; Bhor, M.; Abogunrin, S.; Farmer, C.; Nandal, S.; Halloway, R.; Revicki, D.A. Systematic literature review and assessment

of patient-reported outcome instruments in sickle cell disease. Health Qual. Life Outcomes 2018, 16, 99. [CrossRef]
6. Gold, J.I.; Yetwin, A.K.; Mahrer, N.E.; Carson, M.C.; Griffin, A.T.; Palmer, S.N.; Joseph, M.H. Pediatric chronic pain and

health-related quality of life. J. Pediatr. Nurs. 2009, 24, 141–150. [CrossRef]
7. Panepinto, J.A.; O’Mahar, K.M.; DeBaun, M.R.; Loberiza, F.R.; Scott, J.P. Health-related quality of life in children with sickle cell

disease: Child and parent perception. Br. J. Haematol. 2005, 130, 437–444. [CrossRef]
8. Panepinto, J.A.; Bonner, M. Health-related quality of life in sickle cell disease: Past, present, and future. Pediatr. Blood Cancer 2012,

59, 377–385. [CrossRef]
9. Vilela, R.Q.; Cavalcante, J.C.; Cavalcante, B.F.; Araújo, D.L.; de Melo Lôbo, M.; Nunes, F.A.T. Quality of life of individuals with

sickle cell disease followed at referral centers in Alagoas, Brazil. Rev. Bras. Hematol. Hemoter. 2012, 34, 442–446. [CrossRef]
10. Menezes, A.S.; Len, C.A.; Hilário, M.O.; Terreri, M.T.; Braga, J.A. Quality of life in patients with sickle cell disease. Rev. Paul

Pediatr. 2013, 31, 24–29. [CrossRef]

http://doi.org/10.1002/pbc.24491
http://www.ncbi.nlm.nih.gov/pubmed/23441057
http://doi.org/10.1002/pbc.22497
http://doi.org/10.1002/pbc.21557
http://www.ncbi.nlm.nih.gov/pubmed/18338399
http://doi.org/10.1182/asheducation.V2012.1.284.3798319
http://doi.org/10.1186/s12955-018-0930-y
http://doi.org/10.1016/j.pedn.2008.07.003
http://doi.org/10.1111/j.1365-2141.2005.05622.x
http://doi.org/10.1002/pbc.24176
http://doi.org/10.5581/1516-8484.20120110
http://doi.org/10.1590/S0103-05822013000100005


Children 2022, 9, 283 13 of 13

11. Kambasu, D.M.; Rujumba, J.; Lekuya, H.M.; Munube, D.; Mupere, E. Health-related quality of life of adolescents with sickle cell
disease in sub-Saharan Africa: A cross-sectional study. BMC Hematol. 2019, 19, 9. [CrossRef] [PubMed]

12. Amr, M.A.; Amin, T.T.; Al-Omair, O.A. Health related quality of life among adolescents with sickle cell disease in Saudi Arabia.
Pan. Afr. Med. J. 2011, 8, 10. [CrossRef] [PubMed]

13. Lobitz, S.; Telfer, P.; Cela, E.; Allaf, B.; Angastiniotis, M.; Johansson, C.B.; Badens, C.; Bento, C.; Bouva, M.J.; Canatan, D.; et al.
Newborn screening for sickle cell disease in Europe: Recommendations from a Pan-European Consensus Conference. Br. J.
Haematol. 2018, 183, 648–660. [CrossRef] [PubMed]

14. Lima, L.; Guerra, M.P.; de Lemos, M.S. Adapatção da escala genérica do Inventário Pediátrico de Qualidade de Vida-Pediatric
Quality of Life Inventory 4.0-PedsQL, a uma população portuguesa. Rev. Port. Saúde Pública 2009, 8, 83–95.

15. Varni, J.W.; Seid, M.; Rode, C.A. The PedsQL: Measurement model for the pediatric quality of life inventory. Med. Care 1999, 37,
126–139. [CrossRef]

16. Varni, J.W.; Burwinkle, T.M.; Seid, M.; Skarr, D. The PedsQL 4.0 as a pediatric population health measure: Feasibility, reliability,
and validity. Ambul. Pediatr. 2003, 3, 329–341. [CrossRef]

17. Panepinto, J.A.; Pajewski, N.M.; Foerster, L.M.; Hoffmann, R.G. The performance of the PedsQL generic core scales in children
with sickle cell disease. J. Pediatr. Hematol. Oncol. 2008, 30, 666–673. [CrossRef]

18. Abadesso, C.; Pacheco, S.; Machado, M.C.; Finley, G.A. Pain in Children and Adolescents with Sickle Cell Disease: Multidimen-
sional Assessment. J. Pediatr. Hematol. Oncol. 2020, 42, 455–462. [CrossRef]

19. Palermo, T.M.; Schwartz, L.; Drotar, D.; McGowan, K. Parental report of health-related quality of life in children with sickle cell
disease. J. Behav. Med. 2002, 25, 269–283. [CrossRef]

20. Wrotniak, B.H.; Schall, J.I.; Brault, M.E.; Balmer, D.F.; Stallings, V.A. Health-Related Quality of Life in Children with Sickle Cell
Disease Using the Child Health Questionnaire. J. Pediatr. Health Care 2012. [CrossRef]

21. McClish, D.K.; Penberthy, L.T.; Bovbjerg, V.E.; Roberts, J.D.; Aisiku, I.P.; Levenson, J.L.; Roseff, S.D.; Smith, W.R. Health related
quality of life in sickle cell patients: The PiSCES project. Health Qual. Life Outcomes 2005, 3, 50. [CrossRef] [PubMed]

22. Dale, J.C.; Cochran, C.J.; Roy, L.; Jernigan, E.; Buchanan, G.R. Health-related quality of life in children and adolescents with sickle
cell disease. J. Pediatr. Health Care 2011, 25, 208–215. [CrossRef] [PubMed]

23. Brandow, A.M.; Brousseau, D.C.; Pajewski, N.M.; Panepinto, J.A. Vaso-occlusive painful events in sickle cell disease: Impact on
child well-being. Pediatr. Blood Cancer 2010, 54, 92–97. [CrossRef] [PubMed]

24. McClellan, C.B.; Schatz, J.; Sanchez, C.; Roberts, C.W. Validity of the Pediatric Quality of Life Inventory for youth with sickle cell
disease. J. Pediatr. Psychol. 2008, 33, 1153–1162. [CrossRef] [PubMed]

25. Ingerski, L.M.; Modi, A.C.; Hood, K.K.; Pai, A.L.; Zeller, M.; Piazza-Waggoner, C.; Driscoll, K.A.; Rothenberg, M.E.; Franciosi, J.;
Hommel, K.A. Health-related quality of life across pediatric chronic conditions. J. Pediatr. 2010, 156, 639–644. [CrossRef] [PubMed]

26. Varni, J.W.; Limbers, C.A.; Burwinkle, T.M. Impaired health-related quality of life in children and adolescents with chronic
conditions: A comparative analysis of 10 disease clusters and 33 disease categories/severities utilizing the PedsQL 4.0 Generic
Core Scales. Health Qual. Life Outcomes 2007, 5, 43. [CrossRef] [PubMed]

27. Constantinou, C.; Payne, N.; Inusa, B. Assessing the quality of life of children with sickle cell anaemia using self-, parent-proxy,
and health care professional-proxy reports. Br. J. Health Psychol. 2015, 20, 290–304. [CrossRef]

28. Eiser, C.; Morse, R. Can parents rate their child’s health-related quality of life? Results of a systematic review. Qual. Life Res. 2001,
10, 347–357. [CrossRef]

29. Fuggle, P.; Shand, P.A.; Gill, L.J.; Davies, S.C. Pain, quality of life, and coping in sickle cell disease. Arch. Dis. Child. 1996, 75,
199–203. [CrossRef]

30. Fisak, B.; Belkin, M.H.; von Lehe, A.C.; Bansal, M.M. The relation between health-related quality of life, treatment adherence and
disease severity in a paediatric sickle cell disease sample. Child. Care Health Dev. 2012, 38, 204–210. [CrossRef]

31. Schlenz, A.M.; Schatz, J.; McClellan, C.B.; Roberts, C.W. Responsiveness of the PedsQL to pain-related changes in health-related
quality of life in pediatric sickle cell disease. J. Pediatr. Psychol. 2012, 37, 798–807. [CrossRef] [PubMed]

32. Panepinto, J.A.; O’Mahar, K.M.; DeBaun, M.R.; Rennie, K.M.; Scott, J.P. Validity of the child health questionnaire for use in
children with sickle cell disease. J. Pediatr. Hematol. Oncol. 2004, 26, 574–578. [CrossRef] [PubMed]

33. Beverung, L.M.; Varni, J.W.; Panepinto, J.A. Clinically meaningful interpretation of pediatric health-related quality of life in sickle
cell disease. J. Pediatr. Hematol. Oncol. 2015, 37, 128–133. [CrossRef] [PubMed]

http://doi.org/10.1186/s12878-019-0141-8
http://www.ncbi.nlm.nih.gov/pubmed/31114692
http://doi.org/10.4314/pamj.v8i1.71057
http://www.ncbi.nlm.nih.gov/pubmed/22121419
http://doi.org/10.1111/bjh.15600
http://www.ncbi.nlm.nih.gov/pubmed/30334577
http://doi.org/10.1097/00005650-199902000-00003
http://doi.org/10.1367/1539-4409(2003)003&lt;0329:TPAAPP&gt;2.0.CO;2
http://doi.org/10.1097/MPH.0b013e31817e4a44
http://doi.org/10.1097/MPH.0000000000001941
http://doi.org/10.1023/A:1015332828213
http://doi.org/10.1016/j.pedhc.2012.09.004
http://doi.org/10.1186/1477-7525-3-50
http://www.ncbi.nlm.nih.gov/pubmed/16129027
http://doi.org/10.1016/j.pedhc.2009.12.006
http://www.ncbi.nlm.nih.gov/pubmed/21700135
http://doi.org/10.1002/pbc.22222
http://www.ncbi.nlm.nih.gov/pubmed/19653296
http://doi.org/10.1093/jpepsy/jsn036
http://www.ncbi.nlm.nih.gov/pubmed/18400838
http://doi.org/10.1016/j.jpeds.2009.11.008
http://www.ncbi.nlm.nih.gov/pubmed/20117793
http://doi.org/10.1186/1477-7525-5-43
http://www.ncbi.nlm.nih.gov/pubmed/17634123
http://doi.org/10.1111/bjhp.12099
http://doi.org/10.1023/A:1012253723272
http://doi.org/10.1136/adc.75.3.199
http://doi.org/10.1111/j.1365-2214.2011.01223.x
http://doi.org/10.1093/jpepsy/jss051
http://www.ncbi.nlm.nih.gov/pubmed/22467881
http://doi.org/10.1097/01.mph.0000136453.93704.2e
http://www.ncbi.nlm.nih.gov/pubmed/15342984
http://doi.org/10.1097/MPH.0000000000000177
http://www.ncbi.nlm.nih.gov/pubmed/24942019

	Introduction 
	Materials and Methods 
	Study Design 
	Study Population and Selection of Samples 
	Measures and Procedures 
	Statistical Analysis 

	Results 
	Patient Characteristics 
	Comparison of HRQL between SCD and Non-SCD Patients 
	HRQL Scores Child–Parent Comparisons 
	Age and Gender Influence 
	HRQL and Clinical Variables (SCD Group) 
	Predictive Factors of HRQL (SCD Group) 

	Discussion 
	Implications of the Study 
	Strengths of the Study 
	Limitations of the Study 

	Conclusions 
	References

