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METHODS
• SWAY was developed by a global steering committee including 14 physicians who are SCD experts and  

3 patient advocacy group stakeholders, with input from Novartis associates 

• Individuals from 16 different countries aged ≥6 years with a diagnosis of SCD were invited to participate  
in the survey

• Pediatric patients were defined as those <18 years of age

• The survey was completed by proxy (parent/caregiver/guardian) for patients aged 6-11 years and could 
be self-completed with or without assistance from a proxy or by proxy for patients aged ≥12 years 

• The education portion of the pediatric and adult survey consisted of 7 and 5 ratings-based (Likert scale) 
questions, respectively, where a score of 5, 6, or 7 indicated a strong level of agreement

• Adult patients with SCD were asked to respond to the survey based on their childhood experience

• Per the World Bank definition, HIC were defined as having a gross national income per capita of ≥US 
$12,536; although the US met this criteria, for our analysis it was assessed separately; LMIC represented 
all remaining countries; a full map of the countries that participated in SWAY is presented in Figure 1

• SWAY was not designed to assess treatment outcomes; all analyses were descriptive

• Age groups were not matched, and patients were not followed up over time
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INTRODUCTION
• The Sickle Cell World Assessment (SWAY) was a cross-sectional survey to assess the global impact and 

treatment of sickle cell disease (SCD)1

• Complications of SCD include chronic hemolytic anemia, organ damage, and vaso-occlusive crises 
(VOCs), all of which can lead to significant negative effects on patient quality of life1-4

• SCD complications can start as early as the first year of life and can be far-reaching, impacting many 
facets of a child’s life including both physical and mental health1,5

• Recurrent VOCs are one of the most common complications of SCD and are characterized by acute, 
unpredictable, and debilitating pain4

• Results from SWAY showed that the median self-reported VOC burden in pediatric patients was higher in 
the US (4.0) than other high-income countries (HIC; 3.0) and low- to middle-income countries (LMIC; 3.0)

• The global impact of SCD on education among children has not been well described like in other 
diseases, such as cancer6

• Here, we assess results from SWAY to better understand the impact of SCD on education among 
pediatric patients in the US vs other HIC and LMIC

RESULTS

• Among all survey questions, a higher proportion of US  
pediatric respondents agreed that SCD had a negative  
effect on their education (range, 35%-52%) compared with 
respondents from HIC (range, 14%-36%) and LMIC (range, 
29%-50%)

 – These results align strongly with emerging evidence that 
social determinants in the US limit a portion of the population 
from receiving the benefits of living in resource-rich nation8

 – One possible explanation is that children in HIC receive a 
more individualized education that is difficult to implement  
in LMIC with limited resources

• Adult respondents in all countries echoed the sentiment that 
SCD had a negative effect on their childhood education

• The results from the SWAY survey show a high impact of SCD 
on education in pediatric patients

• Special considerations for children with SCD are needed in  
educational institutions

• A limitation of this analysis is that the number of pediatric 
respondents in the US was much smaller than both HIC and  
LMIC, and LMIC had the most pediatric respondents

 – In addition, the educational system may vary between 
countries, which can contribute to varying answers on 
the survey between countries. For example, the overall 
achievements may be higher or harder to obtain in  
some countries

Figure 1. Countries Participating in SWAY by Economic Status
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aPer the World Bank definition, HIC were defined as having a gross national income per capita of ≥US $12,536.
bLMIC were defined as countries not meeting the criteria for HIC. 
HIC, high-income countries; LMIC, low- to middle-income countries.

Figure 2. Pediatric Survey Resultsa,b
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performance in school tests”
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“SCD has had a bad effect on 
my performance on homework”
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“SCD has lowered my interest 
in school”
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performance in a bad way” 
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aPatients who responded with a score of 5-7 on the corresponding 7-point Likert scale.
bParticipants had the option to answer “Not Applicable” or an answer was not provided. This accounted for ≤ 1% of respondents overall.
cOne pediatric respondent in the LMIC group did not provide an age.
HIC, high-income countries; LMIC, low- to middle-income countries; SCD, sickle cell disease.

Figure 3. Adult Survey Resultsa,b
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aPatients who responded with a score of 5-7 on the corresponding 7-point Likert scale.
bParticipants had the option to answer “Not Applicable” or an answer was not provided. This accounted for ≤ 1% of respondents overall.
HIC, high-income countries; LMIC, low- to middle-income countries; SCD, sickle cell disease.
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Table 1. Patient Demographics in SWAY

Characteristic Pediatric Respondentsa

(n = 769)
Adult Respondentsb

(n = 1376)

USA
(n = 77)

HICc 
(n = 200)

LMICd 
(n = 492)

USA 
(n = 307)

HICc 
(n = 620)

LMIC
(n = 449)

Mean age, years 11 12 11 35 33 29

Sex, %

Male 53 49 55 35 46 49

Female 47 51 44 65 54 51

Self-reported genotype, %

HbSS 31 48 43 58 55 43

HbSC 32 16 24 24 15 22

Hbβ0 6 4 <1 5 3 2

Hbβ+ 9 2 1 4 5 2

Other 1 <1 1 1 1 3

Unknown 19 30 31 8 21 29

Recruited via, %

HCPs using 
ARW network 42 65 75 38 46 70

Patient advocacy 
groups 58 35 25 62 54 30

Completion by, %

Self 18 24 29 96 91 89

Proxy 82 76 71 4 9 11

aPediatric respondents were defined as those <18 years of age.
bAdult respondents were defined as those ≥18 years of age.
cUS was not included in the HIC group; it was assessed separately.
dOne pediatric respondent did not provide an age.
ARW, Adelphi Real World; HCP, healthcare professional; HIC, high-income countries; LMIC, low- to middle-income countries;  
SWAY, Sickle Cell World Assessment Survey. 

Country/Group GDP, USD 
USa $20.9 trillion
HICb $1.4 trillion
LMICa $921.1 billion
aGDP from 2020.
bGDP for Oman and Bahrain from 2019.
GDP, gross domestic product; HIC, high-income 
countries; LMIC, low- to middle-income countries.

• Among the 769 pediatric patients participating in SWAY, there were 77 
US respondents to the educational survey (mean age, 11 years), 200 HIC 
respondents (mean age, 12 years), and 492 LMIC respondents (mean age,  
11 years, [1 respondent did not provide an age])

• Among the 1376 adult patients, there were 307 US respondents to the 
educational survey, 620 HIC respondents, and 449 LMIC respondents 

• Adult respondents in LMIC were younger (mean age, 29 years) than those  
in the US (mean age, 35 years) and HIC (mean age, 33 years)

• The most common self-reported genotypes for pediatric and adult patients 
were HbSS (43% and 52%) and HbSC (23% and 19%)

• Full patient demographics are presented in Table 1

• The gross domestic product of the US was approximately 15 times higher 
than other HIC and 23 times higher than LMIC.7 These are shown in Figure 1
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• For adult respondents, the largest differences reported between the US and LMIC were in missing school (72% vs 47%), 
achievement at school (63% vs 41%), and requiring special services (51% vs 29%)

• A larger difference was reported between the US and HIC for requiring special services (51% vs 24%), repeating a year  
or class (49% vs 28%) and decreased motivation (52% vs 37%); however, these differences were only marginally higher  
(≤ 5%) when compared with the differences reported between the US and LMIC

• Pediatric patients in all groups reported that SCD adversely impacted their education

• Of the US respondents, approximately half agreed that SCD negatively impacted performance on school tests and  
reduced school attendance

• Similarly, the US respondents also agreed that SCD negatively affected overall school performance (45%), performance 
on homework (45%), caused them to repeat a year or class (42%), lowered interest in school (36%), and limited 
educational progress (35%)

• This rate of agreement was higher than that reported by pediatric patients from HIC (26%, 14%, 19%, 20%) and  
LMIC (37%, 32%, 34%, 29%)

• The largest differences occurred between the US and HIC, where the US respondents showed nearly twofold higher 
agreement for all statements except for reduced attendance

• There were only minor differences between respondents from the US and LMIC
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