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Abstract
Hematopoietic stem cell transplantation (HSCT) is one available curative treatment 
for sickle cell disease (SCD). The process of deciding in favor or against the pro-
cedure encompasses several factors, including the prospect of improving long-term 
quality of life (QoL). The present study aimed to assess the QoL indexes of adult 
patients with SCD who underwent allogeneic HSCT. In this descriptive, exploratory, 
cross-sectional study, patients were assessed before and at 1 and 2 years after trans-
plantation, by the Generic Questionnaire for Quality of Life Assessment (SF-36). 
For each of the eight components of SF-36, the differences between assessments 
at each time point (pre-HSCT, 1  year, and 2  years) were compared. The popula-
tion was composed of 14 patients (nine males) with a mean age of 28.07 years. The 
results showed significant increase in all eight components of the SF-36 in the three 
time points compared, evidencing that even long-term after the procedure, the QoL 
continues to increase. The physical components of SF-36 improved since the first 
year post-HSCT. Important variables for the preservation of QoL were detected: not 
having developed GVHD, being gainfully employed, and having more than 8 years 
of schooling. Importantly, there was also a delayed but significant increase in the 
mental component of SF-36, here shown as unprecedented data. These results reaf-
firm that it is worth investing in HSCT for sickle cell patients.
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Introduction

Sickle cell disease (SCD) is one of the most common monogenic hereditary 
diseases in the world (Rees et al., 2018; Menezes et al., 2013). In Brazil, sickle 
cell anemia (SCA), the most severe form of SCD, affects one in every 1,000 live 
births, with an estimated 3,000 children with SCA born every year. The estimates 
indicate a prevalence of 20 to 30 thousand patients with SCA and more than 
seven million individuals with sickle cell trait in Brazil (Cançado et al., 2009).

Sickle cell patients are severely affected by the disease and often need to adjust 
to lifestyles that are different from those of the healthy population. Chronic pain, 
skin ulcers, neurological disability, and episodes of respiratory distress, among 
other manifestations, lead to frequent hospital admissions and distressing treat-
ments. The repeated episodes of frustrations, limitations, and losses that charac-
terize this disorder ultimately affect quality of life (QoL) (Menezes et al., 2013).

Allogeneic hematopoietic stem cell transplantation (HSCT) is the only cura-
tive treatment currently available for patients with SCD (Bhatia et  al., 2015; 
Ferrari et  al., 2017). Allogeneic HSCT is a procedure indicated, primarily, for 
life-threatening hematological diseases (leukemias, lymphomas, severe aplastic 
anemia), primary immunodeficiencies, and some inherited genetic disorders. In 
SCD patients, indications for HSCT comprise involvement of the central nervous 
system, alloimmunization against red blood cells, and recurrent vaso-occlusive 
episodes, including acute chest syndrome and priapism (Kanter et al., 2021). The 
procedure is divided into the following stages (Alves et al., 2012):

(1) Pre-HSCT stage: involves an outpatient follow-up until hospitalization for the 
procedure. During this period, the patients undergo a series of evaluations and 
exams. The bone marrow donors also undergo simultaneous evaluations.

(2) HSCT stage: the patients are hospitalized in exclusive and protective isolation 
rooms, for an expected period of 30 to 40 days. In this phase, they receive a 
transplant-conditioning regimen consisting of high doses of chemotherapeutic 
agents, frequently added to total body irradiation, in order to destroy the diseased 
bone marrow. There are several side effects associated with these agents, such 
as nausea, vomiting, diarrhea, headaches, hair loss, and others. The donor bone 
marrow is infused intravenously in the unit itself, at the patient’s bedside, over 
a maximum period of 6 h. After the infusion, the patients wait for a few days 
until the engraftment, when the leukocyte counts begin to increase, indicating 
adequate function of the newly infused bone marrow.

(3) Post-HSCT stage: it begins with discharge from the hospital. The patients stay 
in the city, close to the transplant unit, for approximately 3 months for daily to 
weekly outpatient visits. After this period, they are allowed to return to their 
original home and will be evaluated at more spaced intervals. This follow-up 
period is divided into immediate post-HSCT (up to 6 months) and late post-
HSCT (from the seventh month on).
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In the immediate post-HSCT period, patients may develop graft-versus-host dis-
ease (GVHD), a potentially severe post-transplantation complication. In GVHD, the 
newly engrafted donor bone marrow cells react against the recipient’s tissues, caus-
ing inflammation and damage. The already outdated classification criteria divided 
GVHD into acute or chronic, according to the beginning of manifestations, before or 
after the 100th day after transplantation, respectively (Toubai et al., 2008). To date, 
a newer classification system takes into account pathophysiological mechanisms and 
clinical presentation of the manifestations (Filipovich et  al., 2005). These criteria 
are considered more suitable, since GVHD has different clinical causes and mecha-
nisms, which may overlap and occur regardless of time after HSCT.

Despite being a curative treatment and an opportunity for new perspectives to 
patients, according to Fredenburg and Silverman (2014), there are several side 
effects that can be experienced during transplantation, such as nausea, vomiting, 
diarrhea, and exhaustion. In addition, sores in the gastrointestinal tract, intestinal 
cramps, skin rashes, hair loss, liver damage, and even pneumonia can occur after 
HSCT. Some of the side effects also include weight loss, fever, fatigue, and skin 
changes, mainly darkening, jaundice, redness, and itching.

In Brazil, the Unified Health System (SUS) included HSCT as a therapeutic 
option for selected SCD patients, under the ordinance number 1,321, since Decem-
ber 21, 2015 (Brazil, 2015a, 2015b). Allogeneic HSCT is, therefore, a very recent 
procedure in Brazilian reality, requiring studies to better understand its effectiveness 
and possible interferences in patient quality of life.

Recent studies have shown that matched sibling allogeneic HSCT has a high 
survival rate, reaching 94% after 5 years (Bhatia & Sheth, 2015; Gluckman et al., 
2017; Simões et  al., 2016). Quality of life of SCD patients significantly increases 
after HSCT, especially within the first year of follow-up (Arnold et al., 2015; Bhatia 
et  al., 2015). Several other studies addressing QoL of patients undergoing HSCT, 
especially in the setting of hematological malignancies, highlight the need to corre-
late several variables to understand the complexity of this construct. Multiple factors 
are pointed out as essential to study post-HSCT QoL, including clinical variables, 
diagnosis, time after HSCT, and development of GVHD; sociodemographic vari-
ables, income, education, gender, and age group; and psychological variables, stress, 
anxiety, and depression (Mastropietro, 2010; Goetzmann et al., 2006; Sociè et al., 
2003).

The vast majority of the above-mentioned studies included participants under 
18 years of age and restricted the follow-up to the first year after HSCT, leaving a 
big gap regarding QoL evaluation in other types of patients and long-term monitor-
ing. Only two studies assessed QoL in adults who underwent HSCT (Gallo et al., 
2018; Saraf et al., 2016), both showing improvement of QoL components after the 
procedure. Here, we aimed to determine the impact of HSCT on QoL of adult SCD 
patients, evaluating QoL indexes before and after the procedure, up to the 2-year 
post-transplantation time point.
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Patients and Methods

Study Design

This descriptive, exploratory, and cross-sectional study was developed at the 
Bone Marrow Transplantation Unit from a public hospital in Brazil.

Participants

The Bone Marrow Transplantation Unit of the Hospital das Clínicas da Faculdade 
de Medicina de Ribeirão Preto, University of São Paulo, pioneered transplanta-
tion for SCD in Brazil, so far totaling 41 procedures, 20 of which in patients older 
than 18 years of age. Patients with severe forms of SCD and with available HLA-
matched sibling donors are recruited from all regions of Brazil, specifically for 
HSCT. All adult patients transplanted between January 2003 and September 2018 
were included: three died; thus their data were not collected, and three others did 
not complete follow-up, leaving a sample of 14 participants.

Patients were included if 18 years of age or older; having an established diag-
nosis of SCD; were under post-HSCT care at the outpatient clinic of the Bone 
Marrow Transplantation Unit at time of assessment, with minimum of 2 years of 
post-transplantation follow-up; and presenting conditions and willingness to vol-
untarily collaborate with the survey.

The population was composed of 14 participants, nine men and five women, 
with a maximum age of 42 years (M = 28.07; SD = 7.43), who fulfilled the inclu-
sion criteria. Table 1 shows the sociodemographic characterization of the sample.

As shown in Table 1, the majority of the population was composed of men (9), 
aged from 25 to 42 years (8), with more than 8 years of schooling (8), single (11), 
not engaged in paid remuneration (11), and not having presented GVHD (10) or 
other clinical complications (8).

Instruments

The generic six-dimensional short form quality of life questionnaire, SF-36, was 
used to assess patient QoL. The questionnaire is a generic health assessment 
tool, multidimensional, originally created in English, easy to administer and 
understand, and translated and validated for Brazil (Ciconelli et  al., 1999). The 
instrument consists of 36 questions, which measure eight domains of health sta-
tus, divided into two major groups: (1) physical component, which encompasses 
functional capacity (FC), physical aspects (PA), pain (PAIN), and general health 
status (GHS), and (2) mental component, which covers vitality (VIT), social 
aspects (SA), emotional aspects (EA), and mental health (MH). From the answers 
obtained, each aspect is quantified on a scale ranging from 0 to 100, with 0 being 
a worse and 100 a better QoL score.
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In addition to SF-36, a sociodemographic and clinical data form was also pre-
pared by the authors to guide additional data collection from individual medical 
records and from face-to-face interviews. Additional data included age, marital 
status, educational level, city of origin, occupation, and complications associated 
with HSCT.

Procedure

The project was approved by the Research Ethics Committee of the Faculty of Phi-
losophy, Sciences and Letters of Ribeirão Preto (FFCLRP-USP).

Data were individually collected on the days of medical appointments at the out-
patient clinic, during a face-to-face interview in a psychology room, safeguarding 
the principles of comfort and privacy. Following each session of data collection, 
brief conversations were held with the participants, in order to verify their current 
needs. If necessary, psychological support was offered by the psychology team. 
Only one, among all participants of the study, accepted psychological care. This spe-
cific patient had been under psychological treatment for 2 years and was experienc-
ing a marital crisis at the time data were collected. In addition, the consequences of 
her GVHD were impairing her ability to work, so she was not able to resume her 

Table 1  Sociodemographic and 
clinical variables of the study

Variables Number Frequency (%)

Age
  18–24 6 43
  25–42 8 57

Gender
  Male 9 64
  Female 5 36

Years of schooling
  Between 1 and 8 years 6 43
  Above 8 years 8 57

Marital status
  Single 11 79
  Married 2 14
  Divorced 1 7

Engagement in remunerated activity
  Yes 3 21
  No 11 79

Presence of GVHD
  Yes 4 40
  No 10 60

Presence of other clinical complications
  Yes 6 43
  No 8 57
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job. Patients have routine psychological support during the hospitalization phase of 
transplant and also while at early months after the procedure. Once they are allowed 
to return to their original homes, psychological evaluations are spaced out and coin-
cide with the scheduled outpatient medical appointments. Any specific demand 
for more frequent visits is handled by the patient’s primary health service, which 
includes psychological follow-up. This patient was referred for free psychological 
care in her city.

All participants agreed to participate voluntarily in the survey and signed written 
consent forms with the knowledge that they could withdraw their consent and leave 
the study at any time without any prejudice to their treatment.

Data Analysis

The SF-36 data were analyzed by two independent judges experienced in psycho-
logical assessment, one of them being the surveyor, who assessed the results and 
classified the protocols of the technique. Divergences between corrections were not 
found, as the instrument has a method of quantitative statistical correction.

Data from the analytical techniques underwent statistical analysis. Since the nor-
mal distribution was not assessed by the Shapiro–Wilk test, non-parametric analyses 
were applied. Subsequently, values obtained in the three assessments over time (Pre, 
Post 1 and Post 2) were compared by Friedman test, and when significant differ-
ences were found, the Wilcoxon test was used with Bonferroni correction to detect 
where the differences occurred. Significance was set at p ≤ 0.05.

The sociodemographic and clinical variables evaluated were gender (male, 
female), age (continuous), education (8 years of school or less, more than 8 years 
of school), occupation (yes, no), presence of GVHD (yes, no), and presence of other 
clinical complications (yes, no). To assess whether there was a significant difference 
between the SF36 components and the aforementioned variables, the Mann–Whit-
ney (Z) test was applied. Patients were clustered according to each of the binomial 
variables (e.g., yes/ no), and compared through the non-parametric, unpaired test, 
resulting in a p and a Z value. For age, which is a continuous variable, the Pearson’s 
correlation test (ρ) was applied. Significance was set at p ≤ 0.05.

Results

Table 2 presents the median scores from each of the eight components of the QoL, 
assessed by the SF-36 at the three different time points. From Table 2, it is possi-
ble to verify a progressive increase in the scores, all of which reached their highest 
mean at 2 years after the procedure.

At the pre-HSCT (Pre) time point, the two components with the highest median 
were MH (68) and FC (67.5), while the lowest were PA (0) and AE (07). At the Post 
1 time point, the highest medians were pain (100), EA (91.5), and FC (90); the low-
est was PA (59). At the Post 2 time point, the highest medians were PA, pain, SA, 
and EA components (100), while the lowest was VIT (80). The minimum values 
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increase over time in six of the eight QoL components, and from Post 1 onwards, all 
domains reach maximum scores of 100.

Table 3 shows that the differences between Pre and Post 2 time points are statisti-
cally significant in all eight components, indicating that HSCT directly influences 
the increase in QoL presented by SCD patients.

At the Post 1 moment, a significant improvement was found in five of the eight 
QoL components: HR, BP, pain, GHS and MH. The absolute values continue to 
show an increase at Post 2 but with no significant difference. When comparing Pre 
and Post 2, all components show an increase, including VIT and AS, which had a 
more delayed, but progressive improvement.

Education

Considering the education variable, participants were divided into two groups (more 
or less than 8  years of schooling). A significant difference was observed only in 

Table 2  Maximum, minimum, median, and interquartile range values of the SF-36 domains

Medians Min–max Interquartile range

Components Pre Post 1 Post 2 Pre Post 1 Post 2 Pre Post 1 Post 2
FC 67.5 90.0 97.5 10–95 40–100 75–100 60.0 29.0 14.0
PA 0.0 59.0 100.0 0–100 0–100 0–100 71.0 75.0 25.0
Pain 30.5 100.0 100.0 0–100 22–100 31–100 52.0 16.0 28.0
GHS 49.5 85.5 86.0 0–72 45–100 45–100 25.0 25.0 17.0
VIT 55.0 72.5 80.0 15–95 30–100 35–100 25.0 25.0 10.0
SA 37.0 75.0 100.0 0–100 25–100 63–100 70.0 69.0 37.0
EA 07.0 91.5 100.0 0–100 0–100 0–100 72.0 67.0 67.0
MH 68.0 82.0 84.0 0–100 48–100 56–100 44.0 18.0 36.0

Table 3  Statistical differences between SF-36 components at different time points

Med0, median at the Pre time point; Med1, median at the Post 1 time point; Med2, median at the Post 
2 time point. Statistical analysis using Friedman’s test. *There is a significant difference, considering 
p ≤ 0.05

Pre (0) to post 1 Post 1 to post 2 Pre to post 2

Med0 Med1 p Med1 Med2 p Med0 Med2 p

FC 67.5 90 0.00134* 90 97.5 0.59298 67.5 97.5 0.00051*
PA 0 59 0.01616* 59 100 0.06137 0 100 0.00134*
Pain 30.5 100 0.00134* 100 100 0.59298 30.5 100 0.00328*
GHS 49.5 85.5 0.00753* 85.5 86 0.59298 49.5 86 0.00051*
VIT 55 72.5 0.06137 72.5 80 0.28505 55 80 0.00134*
SA 37 75 0.18145 75 100 0.42268 37 100 0.03251*
EA 07 91.5 0.10881 91.5 100 0.42268 07 100 0.06137*
MH 68 82 0.00753* 82 84 0.78927 68 84 0.00753*
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GHS at Post 2, with the group of participants with more than 8 years of schooling 
showing significantly higher scores (p = 0.03). Trends (p < 0.10) were found in MH 
(Post 1), FC (Post 2), and VIT (Post 2) (Table 4).

Engagement in Remunerated Activity

At the pre-transplantation time point, higher values of PA (p = 0.008), GHS 
(p = 0.019), and EA (p = 0.054) were detected in patients engaged versus those non-
engaged in remunerated activities. Trends (p < 0.10) were also found at the Post 1 
moment concerning MH, EA, and VIT, favoring participants who were engaged in 
paid activities (Table 5).

Graft‑Versus‑Host Disease (GVHD)

At the Post 1 time point, participants who did not have GVHD presented higher 
scores in VIT (p = 0.03) and in MH (p = 0.01). Favorable trends (p < 0.10) were also 
found, for the same group, in MH scores at time Post 2 (Table 6).

Table 4  Relationship between each of the SF-36 components and participant education

* There is a significant difference, considering p ≤ 0.05

Pre Z p Post 1 Z p Post 2 Z p

FC  − 0.128 0.898 FC  − 1.510 0.131 FC  − 1.708 0.088
PA  − 0.212 0.832 PA  − 0.265 0.791 PA  − 0.160 0.873
Pain  − 0.064 0.949 Pain  − 0.142 0.887 Pain  − 1.268 0.205
GHS  − 1.352 0.176 GHS  − 1.090 0.276 GHS  − 2.177 0.029*
VIT  − 0.064 0.949 VIT  − 0.129 0.897 VIT  − 1.819 0.069
SA  − 0.645 0.519 SA  − 1.113 0.266 SA  − 1.140 0.254
EA  − 0.549 0.583 EA  − 0.687 0.492 EA  − 0.373 0.709
MH  − 0.845 0.398 MH  − 1.797 0.072 MH  − 1.522 0.128

Table 5  Relationship between SF-36 components and the variable paid activity

* There is a significant difference, considering p ≤ 0.05

Pre Z p Post 1 Z p Post 2 Z p

FC  − 0.469 0.639 FC  − 0.72 0.472 FC  − 0.583 0.56
PA  − 2.673 0.008* PA  − 0.323 0.747 PA  − 0.098 0.922
Pain  − 0.705 0.481 Pain 0 1 Pain  − 0.363 0.716
GHS  − 2.354 0.019* GHS  − 0.234 0.815 GHS  − 0.312 0.755
VIT  − 1.019 0.308 VIT  − 1.73 0.084 VIT  − 0.554 0.579
SA  − 0.707 0.48 SA  − 0.399 0.69 SA  − 0.521 0.603
EA  − 1.924 0.054* EA  − 1.757 0.079 EA  − 0.0.55 0.649
MH  − 0.079 0.937 MH  − 1.877 0.061 MH  − 0.161 0.872
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Discussion

Here, we present an innovative work, since few studies have been dedicated to 
analyze the QoL of adult patients transplanted for SCD (Gallo et al., 2018; Saraf 
et  al., 2016), and to our knowledge, it is the only study to evaluate QoL at late 
periods post-HSCT.

Participants were assessed at three time points: before the procedure and at 1 
and 2 years after transplantation. Before HSCT, the QoL assessment indicates an 
impairment of several aspects of this construct in SCD patients, especially con-
cerning the physical aspects. This physical impairment may result from partial 
or total loss of autonomy due to physical weaknesses, which are characteristic of 
this chronic condition, and, according to Menezes et al. (2013), from the deleteri-
ous impact of conventional treatment itself. These two aspects of the disease con-
tribute to the patient’s decision to undergo HSCT (Khemani et al., 2018). A posi-
tive result, at the pre-transplantation time point, was the preservation of mental 
health, reflecting that even with limitations, patients found emotionally healthy 
ways to deal with the disease.

At 1 year after HSCT, the results became more homogeneous, decreasing the dis-
crepancy between the participants’ HRQoL indicators among themselves, besides 
a general increase in the QoL numbers, although the physical aspects remained the 
most compromised. Improvements in the HRQoL indicators of patients with SCD 
at 1 year after HSCT were also observed by Saraf et al. (2016) and by Bathia et al. 
(2015), the latter also showing little improvement in physical aspects. In addition, 
patient QoL before transplantation may interfere in the post-HSCT results, as a pos-
sible reason for physical aspects having still remained at low levels at the Post 1 time 
point. In addition, we must take into account that HSCT is a highly complex treat-
ment and that patients may still be distressed by side effects and complications of 
this procedure at the end of the first year of follow-up (Crovador et al., 2013).

At the 2 years after HSCT time point, the gains in QoL were even more evident, 
with a smaller discrepancy between individual scores and increases in component 
absolute values. According to research conducted with patients transplanted for 
other diseases, this recovery of the components in the late post-HSCT is expected 

Table 6  Relationship between SF-36 components and presence of GVHD

* There is a significant difference, considering p ≤ 0.05

Pre Z p Post 1 Z p Post 2 Z p

FC  − 0.142 0.887 FC  − 0.145 0.884 FC  − 0.605 0.545
PA  − 0.626 0.531 PA  − 0.659 0.51 PA  − 1.063 0.288
Pain  − 0.142 0.887 Pain  − 0.158 0.875 Pain  − 0.33 0.741
GHS  − 0.214 0.,831 GHS  − 0.284 0.777 GHS  − 0.78 0.436
VIT  − 0.214 0.831 VIT  − 2.143 0.032* VIT  − 0.719 0.472
SA  − 0.428 0.669 SA  − 0.797 0.425 SA  − 0.394 0.693
EA  − 0.836 0.403 EA  − 0.76 0.447 EA  − 0.579 0.563
MH  − 1.438 0.15 MH  − 2.486 0.013* MH  − 1.758 0.079
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(Alves et al., 2012; Crovador et al., 2013; Guimarães et al., 2010; Mastropietro et al., 
2010a, 2010b, 2011; Oliveira et al., 2009).

On longitudinal analysis, the results here presented demonstrate the improvement 
in QoL of the participants throughout the evaluations. All components assessed by 
the SF-36 increased their mean scores, both between Pre and Post 1 and between 
Post 1 and Post 2, demonstrating that the improvement of QoL is sustained until 
2 years after HSCT. It is no coincidence that all components of the SF-36 showed a 
significant difference between Post 2 and Pre, probably influenced by the new pos-
sibilities acquired in this period, such as going back to public places with many peo-
ple, the possibility of interacting with pets, and restart sexual intercourse, among 
other common practices for most people, but that were restricted to this population 
because of their prolonged immunosuppression.

For physical components, the effectiveness of HSCT has been previously proven 
by other studies that evaluated patients with emphasis on the physical aspects of 
SCD, such as improvement of pain, resumption, or beginning of work activities, and 
functional capacity of the individual, among other aspects (Arnold et al., 2015; Cela 
et al., 2016). Fewer studies address components related to the mental health of these 
patients, and even when such evaluations are included, they tend to be partial (Cela 
et al., 2016; Kelly et al., 2012; Khemani et al., 2018). From our results, we observe 
that the mental components tend to improve after basic needs related to the physical 
components are met, such as pain reduction and functional capacity improvement, 
for example.

The rise in SF36 scores reflect the efficacy of HSCT regarding the more subjec-
tive aspects of QoL, generally not perceived by clinical evaluations, but which are 
extremely important for the well-being of those who undergo HSCT (Graves et al., 
2016). These aspects were shown to be quite impaired in the Pre assessment, possi-
bly influenced by the limitations imposed by the SCD, such as pain, physical fatigue, 
restrictions of social activities possible to participate in, and recurrent hospitaliza-
tions (Martins et al, 2010; Simões et al., 2016).

In this scenario, a question arises: which variables would be important for under-
standing this gain in QoL? From our analysis, we were able to identify three vari-
ables that were significant in this scenario: GVHD, having a paid activity, and edu-
cation. Participants without GVHD had significantly higher scores in vitality and 
mental health at Post 1. Such data are important to understand that the impact of 
a physical illness is not restricted to this scope, also reflecting in more subjective 
aspects of QoL. GVHD is known to affect both the physical health and the QoL of 
patients undergoing HSCT (Mastropietro, 2010; Toubai et  al., 2008), but we may 
now add a new item to this picture: the negative impact of GVHD on the mental 
components of QoL.

Enrolment in paid activity was another important variable. In the present study, 
79% of the participants were unpaid, a rate even higher than that found by Silva 
et al., (1993), whose rate of unemployment was 57%. In that study, the most worri-
some implication of the disease for adult patients was the difficulty of getting paid 
work. The challenges in keeping a formal job for non-transplanted patients with 
SCD are associated with the physical restrictions and unpredictable course of a 
chronic disease (Thomas & Lipps, 2011). Pain episodes, hospitalizations, and the 
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treatment itself hinder attendance to work and school and may be associated with 
impairments of daily life activities. Indeed, one of the possible benefits of HSCT 
is to enable the patient to resume/develop a productive occupational life (Dias 
et  al., 2012; Van Speybroeck, Adeniyi, & Hsu, 2016). According to Mastropietro 
et  al. (2010b), higher income is also directly associated with better QoL. Income 
is strongly linked to paid activity and productivity and mirrors feelings of personal 
competence and psychological adjustment.

The influence of schooling on the preservation of QoL is another topic that war-
rants further understanding. In our study, we found that the group of participants 
with more than 8 years of schooling presented significantly higher scores in the gen-
eral state of health at the 2  years after the HSCT time point. These data are not 
corroborated by the findings of Mastropietro et al. (2010b), which showed no rela-
tionship between formal level of education and QoL but are in line with the results 
of Marques et al. (2017), which described low education as a risk factor for QoL, 
suggesting that more educated patients would have a better understanding of the ill-
ness and treatment, contributing to better QoL. Another point to consider is the rela-
tionship between the severity of the disease and schooling. It is known that the most 
severe forms of SCD lead to school absences and consequent impairment of studies 
and school dropout. Therefore, the three variables, severity of the disease, schooling, 
and quality of life, influence each other.

The data presented here may endorse the efficacy of HSCT, regarding its influ-
ence on more subjective components of long-term QoL. Thus, the important 
improvements in aspects of QoL that impact patient daily lives, sustained over the 
2-year follow-up, substantiate their decision to undergo HSCT (Khemani et  al., 
2018; O’Brien & Hankins, 2009; Roth et al., 2012).

Conclusions

The results herein described show improvements in the components that influence 
QoL at different time points in the 2 years that follow HSCT, revealing that they can 
increase over time after a medical procedure. In addition to time, we were able to 
detect other important variables that were associated with the preservation of QoL, 
such as absence of GVHD, engagement in a paid activity, and having more than 
eight years of schooling.

A limitation of the study is that the transplanted patients are those with the most 
severe disease and therefore do not represent the general population of sickle cell 
patients. This is an important aspect that needs to be emphasized in these studies.

This is an original longitudinal study with an unprecedented long-term follow-up 
of SCD patients after HSCT. Future studies should continue the assessment over the 
years, aiming to verify how health-related QoL evolves over even longer follow-up.
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