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Objectives: To assess the health-related quality of life (HRQoL) of children with sickle cell anemia (SCA) in Uganda and Malawi
during steady disease states and sick attacks and to examine the impact of malaria chemoprevention with weekly
dihydroartemisinin-piperaquine compared to monthly sulfadoxine-pyrimethamine.

Methods: This cohort study was nested within a clinical trial comparing weekly dihydroartemisinin-piperaquine with the
standard of care (monthly sulfadoxine-pyrimethamine) among children with SCA. HRQoL was assessed using EQ-5D tools
during steady states and sick attacks. Ordinary least squares regression identified factors associated with HRQoL.

Results: A total of 633 children with SCA were enrolled (mean age 8.1 years, standard deviation [SD] 3.7). HRQoL was higher
during steady states but deteriorated during sick attacks, with the most problems reported in pain and discomfort. Older
children (ages 12-16: mean difference [MD] = 0.09, P , .0001) experienced higher HRQoL during steady states but lower
HRQoL during sick attacks. Hospitalization negatively affected HRQoL; children hospitalized 1 to 3 times (MD =20.27, P = .01)
or$4 times (MD = 20.24, P = .02) had substantially lower HRQoL. There were no HRQoL differences between treatment arms.

Conclusions: The HRQoL of children with SCA was relatively high during steady states but declined substantially during sick
attacks, especially because of severe pain and discomfort. HRQoL is influenced by a child’s age and frequency of hospitali-
zation. Results provide information for calculation of quality-adjusted life years for future economic evaluation.
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Introduction

Sickle cell anemia, an inherited red blood cell disorder, greatly
contributes to childhood mortality and morbidity. Globally, over
400 000 children are bornwith sickle cell anemia (SCA)worldwide,
of which 80% reside in malaria-endemic regions in sub-Saharan
Africa (SSA).1,2 SCA is characterized by repeated severe acute ill-
nesses, chronic morbidity leading to frequent hospitalizations, and
earlymortality.3 SCA is characterized by repeated episodes of bodily
pain and infections, vitality and social function impairments, ane-
mia, acute chest syndrome with breathing complications, and
stroke.4-10 The prevalence of the sickle cell gene is linked tomalaria,
and in the endemic regions of SSA, the gene prevalence increases
with transmission intensity.11 In Malawi and Uganda, the national
prevalence of SCA is high.12,13 Malaria is frequent precipitant of
these SCA-related illnesses and early death.14-16 The highmorbidity
andmortality in these children impedes progress toward achieving
sustainable development goal 3, which aims to ensure healthy lives
and reduce childhood mortality.17
99ª 2025 The Authors. Published by Elsevier Inc. on behalf of Internationa
rticle under the CC BY-NC-ND license (http://creativecommons.org/licenses
Similar to many other chronic diseases, recurrent illness epi-
sodes negatively affect the health-related quality of life (HRQoL) of
SCA patients. The HRQoL is a patient’s appraisal of their health
based on the physical, psychological, and social domains of health
but is also influenced by an individual’s value systems, standards,
concerns, experiences, expectations, and perceptions.18 HRQoL
measures are useful to assess the impact and severity of disease,
detect changes in a patient’s health status over time, the effec-
tiveness and efficiency of treatment interventions, and aid in
identifying inequities in health.19-21

Several studies concur that patients with SCA have a low
HRQoL.4,22-27 SCA has been found to adversely affect children’s
physical, emotional, psychological (anxiety and depression, neu-
rocognitive impairment), educational, recreational, social, and
social well-being, including their independence and environ-
ment.7,26,28-31 Evidence also highlights that low HRQoL scores in
children with SCA patients are influenced by gender, age, disease
complications, family demographics (parents’ education and in-
come/financial resources), residing in rural areas, existing medical
l Society for Pharmacoeconomics and Outcomes Research, Inc. This is an open
/by-nc-nd/4.0/).
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and neurobehavioral comorbidities, and the use of hydroxy-
urea.7,8,24,32-35 Previous studies in Uganda and Malawi26,27 have
used the pediatric quality-of-life questionnaire (PedsQL) that de-
scribes the clinical situation of SCA patients but have not evalu-
ated HRQoL over time or distinguished between crises and steady
disease states. Additionally, these results do not directly apply to
the calculation of quality-adjusted life years (QALYs) for economic
evaluation, which requires a preference-based generic instru-
ment.36 We therefore sought to understand how HRQoL is affected
in children with SCA in malaria-endemic regions of East and
Southern Africa using a generic, preference-based instrument. We
explored the factors associated with HRQoL scores during steady
and sick states.
Methods

Study Design and Participants

This study was part of an individually randomised, double
blind, placebo controlled parallel-group, superiority trial of
weekly dihydroartemisinin-piperaquine (DP) compared to
monthly sulfadoxine-pyrimethamine (SP) (CHEMCHA,
NCT04844099). The trial was conducted among children aged 6
months to 15 years with SCA conducted in 2 hospitals in Uganda
(Jinja Regional Referral Hospital and Kitgum General Hospital) and
2 hospitals in Malawi (Queen Elizabeth Central Hospital in Blan-
tyre and Kamuzu Central Hospital in Lilongwe). The study protocol
is published.37

Evaluation of HRQoL

First, we collected sociodemographic data on children and par-
ents at enrolment, including their age, gender, levels of education,
religion, marital status, ethnic background, occupation, housing
conditions, ownership of household assets, literacy/education,
water sources, and type of latrine facilities. We then measured the
HRQoL using the 3-level version of the Euroqol Group tool (EQ-5D-
3L) to facilitate the calculation of QALYs.38 The first part of the EQ-
5D tool measures health status using 5 dimensions for describing
health states: mobility, self-care, usual activities, pain/discomfort,
and anxiety/depression. For each dimension, respondents rated
their situation by selecting one of the 3 levels: no problems, some
problems, or a lot of problems, giving 243 possible health states.39

Each respondent’s health profiles were converted into a single
utility score based on a value set. The second part of the question-
naire measures a respondent’s self-rated health on a linear visual
analog scale (EQ-VAS) that captures the respondent’s overall
assessment of their health on a scale of 0 (worst imaginable) to 100
(best health imaginable).39 Different versions of the EQ-5D tools
were used according to the child’s age.39 The EQ-5D-Y proxy ver-
sions were used for children aged 4 to 7 years because these tools
were designed for proxies, meaning caregivers, in this case,
responded on behalf of the children. The EQ-5D-Y-3L interview
administered version was used for children aged 8 to 11, whereas
the EQ-5D-3L toolwas used for older children aged12 to15. The EQ-
5D-Y-3L is based on the EQ-5D-3L. Children under 4 years of age did
not participate in study. The EQ-5D tool was administered through
face-to-face interviews by trained study personnel at enrolment,
during sick attacks, and at the end of the study.

Data Analysis

We used Hungarian value sets for the EQ-5D-Y and EQ-5D-3L
responses for the base-case analysis because there was no avail-
able EQ-5D-Y-3L value set for a young African population.40-42 In
scenario analyses, we compared the application of alternative
value sets. In scenario 1, we used the Zimbabwean value set (EQ-
5D-Y and the EQ-5D-3L) for all ages,43 whereas in scenario 2, we
used the Hungarian value set (EQ5D-Y-3L) for children 4 to 11
years and the Zimbabwean value set (EQ-5D-3L) for children 12 to
16 years. The Zimbabwe value set was considered because it is the
only EQ-5D-3L value set from an African country.

Descriptive statistics such as frequencies/counts, means, and
SDs were used to describe categorical variables, the EQ-5D VAS
score, and the EQ-5D index score, and compare the distribution of
demographic factors among the study population by study arm
and study visit type. We calculated summary statistics, including
the numbers and proportions of children reporting each severity
level in the 5 dimensions. We grouped the summary scores by age
category and treatment allocation arm.44 We measured household
socioeconomic status and constructed wealth indices using prin-
cipal component analysis.45 We used household characteristics,
such as household assets, occupation, literacy/education, housing
conditions, water source, and type of latrine facility, to construct
the indices.46 The score was then categorized into tertials. We
used multivariate ordinary least square regression47,48 to explore
associations during baseline, sick and endline visits. The main
outcome was the EQ-5D index scores (HRQoL) reported during the
study visits. We explored how the individual characteristics, dis-
ease complications, treatment options, and household-level so-
cioeconomic status influence the HRQoL. Data were analyzed with
Stata v18 (StataCorp).49

Ethical Considerations

We obtained ethical approval from the Makerere University
School of Medicine Research and Ethics Committee (SOMREC
2020-103), Uganda National Council of Science and Technology
(UNCST HS709ES), National Health Science Research Committee
(19/11/2442), the Regional Ethics Committee of Norway (REK
30992), and the Liverpool School of Tropical Medicine (LSTM REC
19-105) institutional review boards. Permission was sought from
the hospitals where the study was conducted. Written consent
was obtained from caregivers of the children eligible to participate
in the study at the time of enrolment and throughout the child’s
participation. In addition, assent was obtained from children aged
$8 years. The study staff used consent forms in English or the
local language of choice.
Results

Patient Characteristics at Baseline

A total of 631 childrenwith SCAwere included; 378 fromUganda
and 253 fromMalawi. Themean agewas 8.2 (SD 3.4) in Uganda and
8.0 (SD 4.0) in Malawi (Table 1). Half the children were male (51%)
and attending primary school (54%). Most children had been hos-
pitalized at least once in the last year (49%) and had ever received a
blood transfusion (81%). Forty-two percent had ever received hy-
droxyurea treatment (15% in Uganda and 83% in Malawi). Only 39%
of the childrenwere on hydroxyurea at baseline, with the majority
(94%) inMalawi.Manyparents/caregiversweremarried (78%).Over
40% had no formal education or only achieved primary education.
Themost frequentmain sourceof incomewas farming (38%) (49% in
Uganda and 24% in Malawi). In both countries, 51% of the children
were randomized to DP and 49% to SP.

Impact of SCA on Children’s Health-Related Quality of
Life

During steady states (baseline and endline) children in Malawi
reported more problems than those in Uganda. At baseline, the



Table 1. Sociodemographic characteristics of the children with
sickle cell anemia at baseline.

Variable Uganda
(n = 378)
n (%)

Malawi
(n = 253)
n (%)

Total
(n = 631)
n (%)

Children’s characteristics

Average age 8.2 (3.4) 8.0 (4.0) 8.1 (3.7)

Sex of the child
Male 196 (52) 124 (49) 320 (51)
Female 182 (48) 129 (51) 311 (49)

Age of the child

4-7 167 (44) 93 (37) 260 (41)

8-11 126 (33) 85 (34) 211 (33)

12-16 85 (23) 75 (29) 160 (26)

School grade

Preschool 125 (33) 46 (18) 171 (27)

Primary school 164 (43) 180 (71) 344 (54)

Secondary school 6 (2) 4 (2) 10 (2)

Not In school 83 (22) 23 (9) 106 (17)

No of hospitalizations in past year

None 110 (29) 86 (34) 196 (31)

1-3 188 (50) 121 (47) 309 (49)

$4 80 (21) 46 (19) 126 (20)

Ever had a blood transfusion

Yes 312 (82) 198 (78) 510 (81)

No 66 (18) 55 (22) 121 (19)

Ever used
hydroxyurea

No 323 (85) 43 (17) 366 (58)

Yes 55 (15) 210 (83) 265 (42)

Currently on hydroxyurea*

No 347 (92) 12 (6) 359 (61)

Yes 31 (8) 198 (94) 229 (39)

Parent’s Marital
status*

Single 29 (8) 8 (3) 37 (6)

Married 278 (74) 208 (84) 486 (78)

Other 68 (18) 32 (2) 100 (16)

Parents’ education
level
Primary or lower 153 (41) 114 (50) 267 (44)
Secondary 160 (41) 85 (38) 245 (40)
Tertiary/University 40 (11) 27 (12) 67 (11)
No school 25 (7) - 25 (5)

Main source of
income

Farmer 177 (47) 59 (23) 236 (38)

Employed 99 (27) 43 (17) 142 (22)

Self employed 21 (6) 73 (29) 94 (15)

Casual worker for
wages

39 (10) 62 (25) 101 (16)

Others 38 (10) 16 (6) 54 (9)
continued on next page

Table 1. Continued

Variable Uganda
(n = 378)
n (%)

Malawi
(n = 253)
n (%)

Total
(n = 631)
n (%)

Wealth index*
Poor 128 (34) 88 (34) 216 (34)
Middle 133 (36) 83 (33) 216 (34)
Less poor 114 (30) 82 (33) 196 (32)

In both countries, 51% of the children were randomized to DP, whereas the rest
were randomized to SP.
*Missing data.
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most reported problems in Ugandan children were pain and
discomfort (14%), limitations in mobility (10%), and/or self-care
(9%) dimensions (Fig. 1). In Malawi, children reported the most
problems with pain and discomfort (59%) and self-care (44%) di-
mensions. By the end of the study, the proportion of children
reporting problems had reduced. However, children still reported
problems, especially with pain and discomfort (8% in Uganda and
45% in Malawi). During sick attacks, the burden of reported
problems increased, particularly for pain and discomfort (77% in
Uganda and 96% in Malawi) and limitations in conducting usual
activities (66% in Uganda and 89% in Malawi). In addition, for
children in Malawi, self-care problems (85%) were reported
(Fig. 1).

The overall mean EQ-VAS score at was 85 (SD 12) at baseline
and 87 (SD 10) at the end of the study. This decreased to 63 (SD
15) during sick attacks (Table 2). Children in Malawi reported
slightly higher EQ-VAS scores at both baseline (86 [SD 8]) and
during sick attacks (70 [SD 11]) compared to Ugandan children
(baseline: 83 [SD 16], sick attacks: 61 [SD 18]) (Table 2). Younger
children aged 4 to 7 had the lowest mean scores at baseline (83
[SD 14]) and at the end of the study (86 [SD 10]) (Table 2).

EQ5D indices were also high during steady states and
decreased during sick attacks. Children in Uganda reported higher
index scores at baseline and endline than children in Malawi
(Table 2). At baseline, the overall EQ-5D index in Uganda and
Malawi was 0.89 (SD 0.16) at baseline and 0.94 (SD 0.11) at the end
of the study. This score decreased to 0.60 (SD 0.31) during sick
attacks (Table 2). The scenario analyses (see Appendix Table 1 in
Supplemental Materials found at https://doi.org/10.1016/j.vhri.2
025.101120) showed slight differences in the index scores during
steady states. Overall, index scores reported using the Hungarian
value set had higher index values than those valued using the
Zimbabwean value set. During sick attacks, indices reported using
the Hungary value set were lower than those reported using the
Zimbabwean value set.

Factors Associated With Health-Related Quality of Life

During steady states, HRQoL was positively associated with age
at baseline. Older children aged 12 to 16 had a higher HRQoL than
those aged 4 to 7 (mean difference [MD] = .09, P, .0001) (Table 3).
Having previously been hospitalized 1 to 3 times (MD = 20.03, P =
.09) was also negatively associated with HRQoL at baseline but
only borderline significantly. At the end of the study, children
whose parents were divorced or cohabited had a slightly higher
quality of life (MD = 0.05, P = .06). Further, children in Malawi had
lower HRQoL at both baseline (MD =20.10, P, .0001) and endline
(MD = 20.08, P , .0001) visits compared to children in Uganda.

During sick attacks, HRQoL was associated with age. Children
aged 8 to 11 years (MD = 20.98, P = .08) had lower HRQoL than

https://doi.org/10.1016/j.vhri.2025.101120
https://doi.org/10.1016/j.vhri.2025.101120


Figure 1. Proportion of children reporting problems in Uganda and Malawi during steady states and sick attacks. The cumulative bar
charts show the proportion of children reporting problems by dimension (mobility, self-care, usual activities, pain and discomfort, and
anxiety and depression) at baseline, sick attacks, and at the end of the study.
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those aged 4 to 7 years, but only borderline significantly (Table 3).
Being hospitalized 1 to 3 times (MD = 20.27, P = .01) or more than
4 times (MD =20.24, P = .03) during the study was associated with
substantially lower HRQoL. Children whose parents had achieved
a primary (MD = 0.26, P = .01), secondary (MD = 0.28, P, .0001) or
university/tertiary (MD = 0.30, P = .01) had significantly higher
HRQoL compared to children whose parents had no education.

EQ-VAS Scores and EQ5D Indices by Treatment Group
(SP vs DP)

The EQ-VAS scores and the EQ5D indices followed a similar
trend as discussed above and were similar across treatment
Table 2. EQ-VAS and EQ-5D Indices in Uganda and Malawi at baseli

Uganda Malawi

EQ-VAS scores

Age Baseline
Visit

Sick
attack

Endline
Visit

Baseline
Visit

Mean
(SD)

Mean
(SD)

Mean
(SD)

Mean
(SD)

4-7 79 (19) 63 (17) 86 (10) 86 (8)

8-11 86 (13) 60 (18) 88 (10) 87 (7)

12-16 86 (14) 58 (19) 89 (10) 87 (10)

Overall 83 (16) 61 (18) 87 (10) 86 (8)

EQ5D index scores

Age Baseline
Visit

Sick
attack

Endline
Visit

Baseline
Visit

S
a

Mean
(SD)

Mean
(SD)

Mean
(SD)

Mean
(SD)

M
(S

4-7 0.94 (0.19) 0.65 (0.32) 0.98 (0.07) 0.80 (0.17) 0

8-11 0.96 (0.10) 0.57 (0.27) 0.98 (0.07) 0.84 (0.13) 0

12-15 0.96 (0.04) 0.75 (0.21) 0.97 (0.04) 0.95 (0.10) 0

Overall 0.95 (0.15) 0.63 (0.28) 0.98 (0.06) 0.87 (0.15) 0

SD indicates standard deviation.
arms (see Appendix Fig. 1A in Supplemental Materials found at
https://doi.org/10.1016/j.vhri.2025.101120). The scores were 86
(SD 12) for SP and 85 (SD 12) for DP at baseline and 87 (SD10)
and 88 (SD10) at endline. During sick attacks, the overall EQ-
VAS scores declined substantially to 62 in the SP arm (SD 17)
and 62 in the DP arm (SD 18) (see Appendix Table 2 in
Supplemental Materials found at https://doi.org/10.1016/j.vhri.2
025.101120).

Similarly, the EQ-5D indices in Uganda and Malawi (see
Appendix Fig. 1B in Supplemental Materials found at https://doi.
org/10.1016/j.vhri.2025.101120) were similar across treatment
arms at baseline (0.90 [SD 0.14] for SP and 0.88 [SD 0.18] for DP)
ne, sick attacks, and end of study visits.

Overall

Sick
attack

Endline
Visit

Baseline
Visit

Sick
attack

Endline
Visit

Mean
(SD)

Mean
(SD)

Mean
(SD)

Mean
(SD)

Mean
(SD)

71 (10) 86 (10) 83 (14) 64 (17) 86 (10)

67 (12) 87 (10) 87 (10) 61 (17) 87 (10)

72 (12) 90 (7) 87 (12) 59 (19) 90 (9)

70 (11) 87 (10) 85 (12) 63 (15) 87 (10)

ick
ttack

Endline
Visit

Baseline
Visit

Sick
attack

Endline
Visit

ean
D)

Mean
(SD)

Mean
(SD)

Mean
(SD)

Mean
(SD)

.40 (0.37) 0.84 (0.16) 0.86 (0.18) 0.62 (0.33) 0.93 (0.13)

.35 (0.36) 0.85 (0.16) 0.90 (0.13) 0.53 (0.29) 0.93 (0.13)

.92 (0.18) 0.95 (0.10) 0.92 (0.11) 0.75 (0.23) 0.96 (0.05)

.58 (0.40) 0.88 (0.15) 0.89 (0.16) 0.60 (0.31) 0.94 (0.11)

https://doi.org/10.1016/j.vhri.2025.101120
https://doi.org/10.1016/j.vhri.2025.101120
https://doi.org/10.1016/j.vhri.2025.101120
https://doi.org/10.1016/j.vhri.2025.101120
https://doi.org/10.1016/j.vhri.2025.101120


Table 3. Factors associated with quality of life among children with sickle cell anemia during steady states and sick visits.

Variable Variable
categorisations

Baseline End line Sick attacks

Coef (95% CI) P value Coef (95% CI) P value Coef (95% CI) P value

Childs age 4-7 Ref Ref Ref
8-11 0.04 (20.01;0.09) .13 0.01 (20.03;0.04) 0.60 20.98 (20.23;0.01) 0.08*
12-16 0.09 (0.03;0.15) ,.000† 0.03 (20.01;0.07) 0.16 0.12 (20.03;0.27) 0.11

Child’s gender Male Ref Ref Ref
Female 0.01 (20.02;0.05) .39 0.00 (20.02;0.02) 0.87 0.05 (20.04;0.12) 0.27

Children’s
education

Not in school Ref Ref Ref
Preschool 0.02 (20.04;0.07) .60 0.00 (20.03;0.04) 0.78 0.25 (20.09;0.13) 0.67
Primary school 20.00 (20.07;0.06) .92 20.01 (20.05;0.03) 0.53 0.09 (20.06;0.23) 0.24
Secondary school 20.10 (20.30;0.09) .30 0.02 (20.09;0.12) 0.73 20.03 (20.48;0.42) 0.89

Caregiver
marital status

Single Ref Ref Ref
Married 20.01 (20.09;0.06) .71 0.03 (20.01;0.07) 0.19 20.01 (20.19;0.13) 0.88
Other (divorced,
cohabiting)

20.05 (20.13;0.04) .26 0.05 (20.00;0.10) 0.06* 0.01 (20.04;0.18) 0.94

Wealth status Poorest Ref Ref Ref
Middle 20.00 (20.04;0.03) .81 0.02 (20.01;0.05) 0.21 20.08 (20.19;0.03) 0.14
Least poor 0.00 (20.04;0.05) .96 0.01 (20.02;0.04) 0.68 20.07 (20.19;0.04) 0.20

Caregiver
education

No school Ref Ref Ref
Primary school 0.04 (20.05;0.12) .40 20.00 (20.06;0.06) 0.10 0.26 (0.07;0.45) 0.01‡

Secondary school 0.07 (20.02;0.16) .12 0.01 (20.05;0.06) 0.79 0.28 (0.09;0.47) 0.00‡

University/tertiary 0.07 (20.03;0.18) .16 20.03 (20.09;0.03) 0.40 0.30 (0.08;0.51) 0.01‡

Hydroxyurea
use at baseline

No Ref
Yes 20.03 (20.08;0.02) .29

Blood
transfusion
(baseline)

No Ref
Yes 20.02 (20.06;0.03) .47

Blood
transfusion
(baseline)

No Ref
Yes 20.02 (20.06;0.03) .47

Country Uganda Ref Ref Ref
Malawi 20.10 (20.15;20.04) ,.000† 20.08 (20.11;20.05) ,0.000† 20.05 (20.20;0.09) 0.50

Hospitalization None Ref Ref Ref
1-3 times 20.03 (20.07;0.01) .09* 0.01 (20.03;0.04) 0.68 20.27 (20.47;0.08) 0.01‡

.4 times 20.02 (20.09;0.05) .52 0.02 (20.03;0.07) 0.48 20.25 (20.47;20.08) 0.03‡

Malaria
Episodes
(During the
study)

None Ref Ref
1-3 times 0.00 (20.03;0.04) 0.92 0.11 (20.01;0.22) 0.07
.4 times 0.03 (20.05;0.10) 0.48 0.15 (20.09;0.38) 0.22

Treatment arm SP Ref Ref
DP 0.01 (20.02;0.03) 0.54 0.00 (20.09;0.09) 0.97

Duration on
hydroxyurea
(during the
study)

,4 months Ref Ref
5-9 months 20.01 (20.04;0.02) 0.39 0.02 (20.08;0.12) 0.69
.10 months 0.01 (20.02;0.04) 0.69 20.01 (20.11;0.09) 0.84

Blood
transfusion
(during the
study)

No Ref Ref
Yes 20.00 (20.03;0.03) 0.99 0.02 (20.09;0.12) 0.77

P values that were significant:
*P , .1.
†P , .01.
‡P , .05.
CI indicates confidence interval; DP, dihydroartemisinin-piperaquine; Ref, reference category; SP, sulphadoxine-pyrimethamine.
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and endline (0.93 [SD 0.12] for SP and 0.94 [SD 0.10] for DP).
During sick attacks, the overall EQ-5D indices declined to 0.62
(0.31) in the SP arm and 0.59 (0.18) in the DP arm (see Appendix
Table 2 in Supplemental Materials found at https://doi.org/10.1
016/j.vhri.2025.101120).
Discussion

This study examined the HRQoL of children with SCA dur-
ing steady states and sick attacks in Uganda and Malawi. We
found that the HRQoL of children with SCA was relatively high

https://doi.org/10.1016/j.vhri.2025.101120
https://doi.org/10.1016/j.vhri.2025.101120
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during steady states but deteriorated substantially during sick
attacks. Pain and discomfort were the leading problems
affecting HRQoL, also associated with age and hospitalization
frequency. During steady states, HRQoL was positively associ-
ated with age at baseline. However, during sick attacks, older
children had lower HRQoL. Children who had been hospital-
ized more frequently had a lower HRQoL. We did, however, not
find any differences in HRQoL according to treatment with SP
or DP.

Children with SCA in Uganda and Malawi had relatively high
scores during steady states, which suggests they were not acutely
ill during those routine visits. During sick attacks, however, the
HRQoL deteriorated substantially, especially because of problems
with pain/discomfort, performing usual activities, and self-care.
These results concur with previous studies showing low HRQoL
of children with sickle cell anemia.26,27,50,51 Pain and discomfort
was also the most reported problem during steady states and sick
attacks, which underlines the negative association between pain
and HRQoL.27,52-54 Children with SCA experience several pain
episodes, especially during sick attacks often caused by repeated
episodes of bodily pain and infections, vitality and social function
impairments, anemia, and acute chest syndrome with breathing
complications; this worsens their HRQoL.34,50,53,54 Previous
HRQoL studies among children with SCA in Uganda and Malawi
have used the Pediatric Quality-of-Life Inventory (PedsQL)TM or
Short Form Survey (SF-36) tools to assess the quality of life only
during sick attacks.26,27 Hence, these results are not directly
comparable to our findings.

Our findings show that HRQoL is influenced by age and
hospitalization, both during steady disease states and during
sick visits. Older children had a higher HRQoL compared to
younger children during steady states. During sick attacks,
older children reported to have lower HRQoL. Contrastingly,
earlier evidence suggests that older children with SCA report
lower HRQoL.25,55,56 This might be explained by the differ-
ences in how HRQoL is valued using disease versus generic-
based tools. Additionally, HRQoL measurements among chil-
dren are challenging because of the dilemma between self-
rated versus using proxies, such as parents,57 which may
explain the HRQoL differences. Considering the perspectives of
both parent and child is important to understand how SCA
affects children.33

Children who were hospitalized had a lower HRQoL than
those who were not hospitalized during the study or did not
have such a history. These findings align with previous results
that show a decrease in HRQoL with hospitalization.58 Some
studies have shown that the adverse effects of hospitalization
may disappear after 7 days59,60; however, some authors argue
that the adverse effects of hospitalization in children with SCA
persist even up to 12 months after hospitalization, which
worsens their HRQoL.58

HRQoL differed by country. HRQoL (EQ5D indices) were lower
in Malawi compared with Uganda during both steady and sick
states; yet, Malawi registered fewer sick attacks. The lower scores
may be attributed to the variability in sociocultural contexts,
which influence the valuation of HRQoL. Additionally, this may be
partly influenced by the type of value set used. We used Hun-
garian value sets for the EQ-5D-Y and EQ-5D-3L responses for the
base-case analysis in the absence of a relevant value set for a
young African population. Scenario analyses comparing the Hun-
garian value set with the Zimbabwean value set shows that there
were marginal differences in the HRQoL of children across age
groups and countries. EQ5D indices for Malawi were slightly
higher using the Hungarian value set than the Zimbabwean value
set. The Zimbabwe EQ-5D-3L value set is meant for use among
adults/adolescents, and one might argue that it is not suitable to
value the HRQoL of young children; however, it is the only value
set for the EQ-5D-3L tool from SSA.

We postulate that the few sick attacks may be due to Malawi’s
higher hydroxyurea coverage. Hydroxyurea is a critical drug that
increases fetal hemoglobin levels in children with sickle cell
anemia, reduces hospitalization, and improves their quality of
life.34,56,61,62 Even in malaria-endemic regions, hydroxyurea is safe
without increased severe malaria, infections, or adverse events.63

Coverage of hydroxyurea among children with SCA in Malawi was
higher compared to Uganda, where only a few children had ever
received hydroxyurea, and even fewer children were on hy-
droxyurea at the beginning of the study. The impact of hydroxy-
urea therapy on SCA and its effects in malaria-endemic areas of
Uganda is being studied and could inform dosage among this
vulnerable group.63

By treatment arm, there were no significant differences in the
HRQoL of children. The potential beneficial effects of DP on
HRQoL might have been diminished by the fact that both treat-
ment arms received an active drug, and all children involved in
the clinical trial received quality health care compared with the
regular standard of care. Previous studies have shown that DP is
associated with significant reductions in malaria incidence,
parasite prevalence, and parasitemia compared with SP.64,65

Findings from the main trial (CHEMCHA) show that DP signifi-
cantly reduced the incidence of clinical malaria, malaria-related
hospitalizations, and blood transfusions.66 However, SP was
associated with fewer episodes of nonmalaria-related illness,
which is attributed to the malaria-independent effects of SP,
including its broad-spectrum antibiotic effects. The malaria-
independent effects of SP might include its potential impact on
reducing inflammation or other factors contributing to sickle cell
crises.

The study has several strengths. First, it used a longitudinal
design that followed the children for an average of 1.2 person
years in Uganda and Malawi. As such, it provides rich data
regarding the HRQoL of children with SCA in malaria-endemic
countries. Additionally, the study included parents’ perspec-
tives for children aged 4 to 7 and patients’ perspectives for
children 8 years and older. Furthermore, we conducted the
study at high-burden health facilities with high numbers of
children seeking care. These results must be interpreted
cautiously, considering both strengths and limitations. In this
study, we did not use a disease-specific instrument that might
capture the nuances of this chronic illness because it presents
unique physical and psychosocial problems that differ from
other illnesses and can show changes due to therapeutic in-
terventions. Furthermore, data were collected at selected sickle
cell clinics, which might have introduced a biased sample of
patients with geographical access to a clinic. However, because
of the episodes of severe illness, most patients are bound to
visit the health facility to receive care. Therefore, our study
sample is a good representation of children with sickle cell
anemia in these settings. Furthermore, to generate the EQ5DY
indexes, we used the Hungarian value set because there are no
existing EQ5DY value sets for Uganda or other low-income
countries in SSA. There are limitations in the existing value
sets because they are primarily conducted in respondents
above 18 years and are not available for low-income countries,
and this might not be representative of the African population.
Also, it has been argued that the EQ-5D-3L may not adequately
illustrate slight changes in health improvements or problems
experienced by patients between health states.67 Although
ignoring some disease-specific nuances, the EQ-5D tool is
generic and preference-based. It is considered appropriate to
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inform the estimation of QALY calculations and economic
evaluation. Our study, therefore, stands apart from previous
studies conducted in Malawi and Uganda.
Conclusions

The HRQoL of children with SCA was relatively high during
steady disease states but substantially deteriorated during sick
attacks, especially because of pain and discomfort. HRQoL was
influenced by a child’s age and frequency of hospitalizations. The
HRQoL was not significantly different between treatment arms.
Results from this study provide information that may be used to
calculate QALYs for future economic evaluations.
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