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Abstract
Background  In 2016, Uganda added Hydroxyurea (HU) to the list of essential drugs to treat sickle cell disease SCD. 
However, Hydroxyurea utilization has been low for several countries in sub-Saharan Africa. This study examined 
patient-related barriers to hydroxyurea use among adolescent and adult patients with sickle cell disease in Mulago 
and Kiruddu hospitals, in Uganda.

Methods  To understand the patient-related barriers to hydroxyurea use among adolescent and adult patients 
with sickle cell disease, we conducted a parallel convergent mixed methods study at outpatient departments of 
two national referral hospitals in Uganda from October 2022 to January 2023. The cross-sectional mixed-methods 
study employed both quantitative and qualitative methods. We collected survey data from a systematic sample of 
259 participants and conducted individual interviews with a purposive sample of 40 participants (20 adolescents or 
their caregivers and 20 adult patients with SCD) and interviewed them individually on their knowledge, perceptions, 
barriers, and facilitators of HU utilization. Descriptive data were analyzed using Stata 16, whereas qualitative data 
were analyzed thematically using an inductive approach supported by NVivo 12 software. We triangulated data to 
determine the concordance of qualitative and quantitative data.

Results  The study enrolled 40 participants for qualitative interviews and 259 patients for quantitative, with an 
average age of 16, over half being female, 46% having secondary education, and 96% unmarried. The prevalence of 
HU use was 78%. The study identified three themes as follows: Patient barriers at the individual including Inadequate 
knowledge about HU, Persistent pain, Poor adherence to HU, Poor communication with health care workers, and 
Psychosocial and emotional challenges. At the facility level, long queues and poor quality of care, drug-related 
side effects that affect HU, and drug stock-outs were reported. Myths, rumors, and misconceptions about HU, and 
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Background
In Africa, sickle cell disease (SCD) contributes substan-
tially to mortality in children younger than 5 years. The 
global burden has been quantified, with SCD accounting 
for 6.4% of the under-5 mortality across all of Africa [1]. 
However, in countries with greater sickle allele frequen-
cies and lower childhood mortality rates, such as Uganda, 
SCD may account for up to 15% of under-5 mortality 
[2]. The mortality rate in adult patients with SCD is not 
known presumably because of a lack of accurate data but 
is thought to be high as more children with SCD survive 
into adolescence and adulthood, they are faced with poor 
access to comprehensive sickle cell care with a continuing 
risk of complications or death [2]. 

Hydroxyurea is one of the approved drugs for treating 
sickle cell disease [3]. The mechanism by which hydroxy-
urea works is rather unknown although its efficacy in the 
treatment of SCD is generally attributed to its ability to 
boost the levels of fetal hemoglobin (Hb F, α2γ2) hence 
lowering the concentration of HbS. HbF is protective 
against clinical severity, and low-percentage HbF is asso-
ciated with a higher risk of developing Vaso-occlusive 
complications, organ damage, and early death. Systemic 
review studies have documented the efficacy of hydroxy-
urea in adult patients with SCD [3]. In Uganda, the 
NOHARM and REACH studies reported a reduction in 
SCD-related complications with the use of hydroxyurea 
and appeared to be safe for children with SCD without 
increased severe malaria, infections, or adverse events [4, 
5].

Hydroxyurea was added to the list of essential drugs in 
Uganda in 2016 but it is not readily available [6].

The number of patients with SCD currently taking 
hydroxyurea is about 33%; this is undocumented data 
from patient charts. This low percentage of use could be 
due to limited access and availability of drugs, practitio-
ners’ low knowledge of HU use, and patients’ fear of drug 
toxicities. Therefore, this study sought to assess barri-
ers to HU treatment among this cohort of patients and 

document them. This study focused on knowledge, per-
ceptions, barriers, and facilitators of adolescent and adult 
patients with sickle cell disease regarding HU because 
there is minimal data and even the data that is available 
focuses on children, not adults. Reasons reported by 
authors in studies done included fear of cancer and other 
side effects, not wanting to take a medication, not want-
ing to have required laboratory monitoring, or not think-
ing the medication would work [7]. The primary goal and 
benefit of patient-centered care is to improve individual 
health outcomes, not just population health outcomes, 
although population outcomes may also improve [8]. Not 
only do patients benefit, but providers and healthcare 
systems benefit as well, through (a) Improved satisfaction 
among patients and their families, (b) Enhanced reputa-
tion of providers among healthcare consumers, (c) Better 
morale and productivity among clinicians and ancillary 
staff, (d) Improved resource allocation, (e) Reduced 
expenses and increased financial margins throughout the 
continuum of care [8]. 

With greater use of HU for eligible patients, it is 
expected that fewer patients will be hospitalized for com-
plications of SCD, resulting in a net reduction of national 
healthcare costs for patients with SCD [9]. In addition, 
the broader appropriate use of HU in patients with SCD 
should improve their quality of life and productivity [9]. 
With this information, we can lobby the government 
and/or donors to avail recourses for continued supply of 
HU and other resources like laboratory capacity that aid 
us in giving comprehensive care to patients with SCD. 
Therefore, we conducted a mixed methods study to iden-
tify the knowledge, perceptions, barriers, and facilitators 
of adolescent and adult patients with sickle cell disease 
regarding HU and suggest interventions to facilitate HU 
uptake in Uganda. We hypothesized that there was a rela-
tionship between patient-related barriers and hydroxy-
urea use among patients with SCD.

gender-related barriers were reported to affect HU utilization at a community level. Facilitators for the use of HU 
and recommendations for improvement. Facilitators included perceived benefits, long duration on HU, information 
sharing by healthcare workers, availability of complementary drugs, confirmation of diagnosis, and availability of 
medication at public health facilities or private pharmacies. Patients suggested continuous adherence support, 
encouragement from healthcare workers, sensitization about benefits and risks, a peer-to-peer approach, and 
financial support for adolescents and women to start businesses to resolve financial problems.

Conclusion  Implementing the use of HU has been challenging in Uganda and needs improvement. Facilitators to 
hydroxyurea use have been highlighted, though Patient-identified barriers at individual, facility, and community levels 
that need to be resolved. The experiences and insights shared by our participants provide invaluable guidance for 
increasing the uptake of HU. Further studies are needed to establish validated instruments to assess patients’ pain 
communication and adherence to the HU regimen.

Keywords  Sickle cell disease, Hydroxyurea, Patient-related barriers.
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Methods
Study design
From October 2022 to January 2023, we conducted a 
cross-sectional mixed-methods study (parallel conver-
gent) with qualitative components using a phenomeno-
logical approach.

Study setting
The study was conducted at the Sickle cell clinic in 
Mulago Hospital sickle cell clinic and Kiruddu Hospital, 
hematology. The Sickle Cell Clinic is an innovation for 
treating children with SCA with acute pain and other 
medical complications as outpatients. The Mulago sickle 
cell clinic attends to children, adolescents, and adult 
patients with SCD. The Kiruddu clinic attends to ado-
lescent and adult patients with SCD in addition to other 
hematological conditions. Both Mulago and Kiruddu 
are national referral hospitals in Uganda and are teach-
ing hospitals for Makerere University, College of Health 
Sciences. The Mulago SCD clinic cares for more than 
300 patients with SCD. The hematology clinic at Kiruddu 
Hospital cares for 100 to 150 patients with SCD.

Sample size estimation
We purposively selected 40 participants to participate in 
the qualitative interviews. The actual sample size (40) was 
determined by how many participants were required to 
explore all the research questions and to achieve thematic 
saturation. It was difficult to determine the ideal sample 
size for achieving these objectives at the early stage of the 
research. Therefore, the process of participant selection 
was iterative, involving several rounds of selection and 
interviews as will be necessary to achieve thematic sat-
uration. Data was collected until no new themes or pat-
terns emerged from participants interviewed participants 
selected from each study site. 20 individual interviews 
were carried out in each selected site, making a total of 40 
Individual interviews from two study sites. Patients were 
interviewed to identify the barriers to the use of hydroxy-
urea through In-depth interviews using an in-depth 
interview form developed for the study with 20 purpo-
sively selected patients per site. The criteria for the selec-
tion of patients for in-depth interviews were 10 adults (5 
males and 5 females), and 10 adolescents (5 males and 5 
females) who have ever missed appointments or drugs 
from each clinic. Also, their understanding, experiences, 
and what they had heard regarding using Hydroxyurea 
were assessed. All the interviews were conducted from 
the hospital premises and in a language preferred by the 
participants and audio recorded. All adolescents were 
interviewed with their caretakers and each caretaker 
signed a parent-guardian consent form in addition to the 
adolescent signing an assent form.

Eligibility for HU use was (a) Three or more sickle cell-
associated moderate to severe pain crises in 12 months, 
requiring hospitalization or management at a health 
facility, (b) Sickle cell-associated pain that interferes with 
daily activities and quality of life, (c) History of severe 
and/or recurrent acute chest syndrome, (d) Severe symp-
tomatic chronic anemia that interferes with daily activi-
ties or quality of life(severe symptomatic anemia criteria 
was assessed based on the need for blood transfusion). if 
participants responded yes to any of the above criteria, 
they were eligible for HU use. Patients with other sickle 
cell syndromes – e.g., Hb SC disease, S/ß thalassemia, 
pregnant, severely ill study, and declined to participate in 
the study were excluded.

The sample size for quantitative was estimated using 
Leslie Kish’s (1964) formula for sample size calculation. 
With a prevalence of HU use at 33.7% as reported by a 
study done in Oman [10] and at a 0.05 level of signifi-
cance, the sample was estimated at 260 participants. The 
sickle cell clinic at Mulago Hospital runs daily and that at 
Kiruddu on Thursday of every week. Patients with SCD 
who came for assessment were screened using a ques-
tionnaire developed for the study and each one of them 
was informed about the study with the help of a research 
assistant. Patients who are taking HU or have taken HU 
were recorded. Patients who are not taking HU were 
assessed to determine if they fit the criteria for starting 
HU as described above. If participants responded to any 
of the above criteria, they were enrolled in the study after 
obtaining informed consent from research assistants. 
Patients enrolled were asked to fill out a standardized 
questionnaire with the help of research assistants. Infor-
mation obtained included (a) demographic i.e. age, gen-
der, address, level of education, religion, and occupation, 
(b) time when patient joined the clinic, past and current 
medications, history of SCD-associated complications 
and history of admissions, (c) status of HU use and rea-
sons for not initiating HU and possible solutions to these 
challenges.

Study variables
Independent variables
We collected data on; age, gender, address, level of edu-
cation, religion, occupation, commonest complications of 
SCD experienced, indications for HU use, and the com-
mon medications used.

Dependent variables
Our outcomes were willingness to use HU, perceptions 
about HU use, reasons for not initiating HU and possible 
solutions to these challenges.



Page 4 of 18Namaganda et al. BMC Health Services Research          (2024) 24:666 

Procedures for data collection and instruments
Quantitative data
We used a systematic sampling method for the survey. 
For the quantitative objective, all patients with SCD were 
screened and those who met the inclusion criteria were 
enrolled in the study. We therefore included every 4th 
participant in the survey beginning with the 4th adult 
until the sample size was attained. We used maximum 
variation purposive sampling to select the participants 
for the in-depth interviews. For the survey, we used an 
interviewer-administered semi-structured questionnaire 
to collect data on the 259 participants using a question-
naire administered by a research assistant. For the 40 
individual interviews, we used an interview guide which 
was used to collect perceptions on HU. Interviews lasted 
approximately 10–20 min. Data collection occurred over 
three months and transcription began as data collection 
was ongoing.

Data quality control
The questionnaire was pre-tested on 5 participants from 
the same community to ensure that the questions were 
clear and understandable to participants. The Question-
naires and Interview guide were translated into the local 
language and then back-translated to English as part 
of standard operating procedures such that they have 
retained their meaning. The research assistants were ade-
quately trained for 7 days and routinely supervised while 

in the field and the data they were collecting by the prin-
cipal investigator to ensure the correct use of data collec-
tion tools and adherence to ethical principles.

To ensure reliability, we set clear research questions 
to expand on responses. Qualitative data was collected 
separately from quantitative data (parallel convergence). 
Codes and qualitative findings were crosschecked to 
improve reliability. Consensus between two or more 
observers was done to establish reliability. We used 
NVivo version 12 software to manage narrative data.

To ensure validity, all transcripts were checked for 
accuracy and completeness by the interviewers to 
enhance data validity. Feedback from research partici-
pants (member check) after analysis and interpretation 
was obtained in an organized results dissemination work-
shop. Documentation of member checks and interpreta-
tions that were changed because of member feedback 
was done. Triangulation combined quantitative (survey) 
and qualitative data collection methods (in-depth inter-
views) in this single study. Triangulation of various data 
collection methods was used. These included question-
naires, Topic guides (In-depth interviews), transcripts, 
field notes, and Literature review. This was aimed at 
verifying information, or facts obtained from using other 
methods.

Fig. 1  Flow chart showing enrolment profile
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Data management and analysis
Quantitative data collected were double-entered into 
the computer using EPI-DATA (version 3.1) software to 
minimize data entry errors. Data was exported to STATA 
version 15 for data cleaning and analysis. Data was then 
backed up and archived using codes to ensure confiden-
tiality. The descriptive characteristics were presented 
using frequencies and percentages or proportions in 
tables. Numerical data was summarized using means and 
standard deviations for normally distributed continuous 
data or medians and interquartile ranges for continuous 
but skewed variables. The prevalence of hydroxyurea use 
among adult patients was calculated as a proportion of 
adult patients with SCD who have ever used hydroxyurea 
out of the total number of participants who are eligible 
for HU use with its 95% confidence intervals.

The Qualitative study was guided by the ethical prin-
ciples of the Association of Social Anthropologists. These 
principles included protecting research participants, 
anticipating harm, avoiding undue intrusion, rights 
to confidentiality and anonymity, intellectual prop-
erty rights, and participant involvement in research. 

Recording and storing participants’ information was done 
in a manner that facilitated greater confidentiality and 
anonymity, including the use of pseudonyms to describe 
participants during interviews, separation of participants’ 
ID information from their transcripts, storage of par-
ticipant information in secured locations and password-
protected hard drives, removal of participants names in 
all research dissemination outputs. Research assistants 
obtained informed consent prior to start of individual 
interviews. The Individual interviews were conducted in 
one-to-one and face-to-face format to provide greater 
privacy and assure participants of confidentiality. We 
conducted an inductive thematic analysis collected from 
individual interviews with different respondent catego-
ries such as (20 adolescents or their caregivers and 20 
adult patients with SCD). The analysis examined mean-
ings, themes, and patterns that manifested texts from the 
interviews regarding HU use in two hospitals in Uganda. 
All audio recordings from open-ended questions based 
on interview guides were transcribed verbatim. Two 
coders Individually read each transcript line by line and 
identified key concepts to develop a coding framework. 
A coding framework based on eight transcripts that were 
manually reviewed and coded to generate the initial set 
of codes that were crosschecked iteratively between two 
coders (AT & PN) for consensus and to improve reliabil-
ity. All transcripts were imported into NVivo version 12 
software for open coding and management of data. An 
initial codebook was developed, and the revised codes 
were grouped into categories and identified themes. Illus-
trative quotations for each emergent theme were selected 
for the results narration.

Results
283 participants were assessed and 259 were enrolled in 
the study as shown in the flow chart, Fig. 1.

Characteristics of adults and adolescents
The total sample size was 259, 221 participants were 
recruited from the Mulago Hospital sickle cell clinic 
and 38 from Kiruddu Hospital. At the Mulago sickle cell 
clinic, the average age was 16 years, with 58.5% being 
female, and 46% having an education level of secondary. 
At Kiruddu Hospital, the median age was 24, with 71.1% 
being female, and 48.1% having an education level of sec-
ondary. The average cost of transport to and from the 
hospital was 11,000 Ugx. The average duration of HU use 
was 24 months. All this is summarized in Table 1.

Eligibility for HU use
259 participants met the criteria for HU, 202(78.0%) were 
taking HU, and 57 participants met the criteria for HU 
use but were not taking HU. Of those that use HU, 92.1% 

Table 1  Social demographic characteristics of study participants 
in the hydroxyurea (HU) in Kiruddu and Mulago hospitals in 
Uganda

Mulago 
Hospital 
(N = 221)

Kiruddu 
Hospital 
(N = 38)

Total 
(N = 259)

Age
  Median (Q1,Q3) 16.0 (14.0, 

20.0)
24.0 (19.2, 
28.0)

17.0 (14.0, 
20.0)

Gender
  Male 91 (41.2%) 11 (28.9%) 102 (39.4%)
  Female 130 (58.8%) 27 (71.1%) 157 (60.6%)
Education Level
  Primary level 95 (43.0%) 12 (31.6%) 107 (41.3%)
  Secondary level 101 (45.7%) 23 (60.5%) 124 (47.9%)
  Tertiary level 23 (10.4%) 2 (5.3%) 25 (9.7%)
  Not educated 2 (0.9%) 1 (2.6%) 3 (1.2%)
Marital Status
  Cohabiting 2 (0.9%) 0 (0.0%) 2 (0.8%)
  Married 0 (0.0%) 2 (5.3%) 2 (0.8%)
  Not Married/Single 212 (95.9%) 34 (89.5%) 246 (95.0%)
  Separated 6 (2.7%) 2 (5.3%) 8 (3.1%)
  Widowed 1 (0.5%) 0 (0.0%) 1 (0.4%)
Type of person 
interviewed
  Adults 87 (39.4%) 35 (92.1%) 122 (47.1%)
Caregivers + adolscents 134 (60.6%) 3 (7.9%) 137 (52.9%)
Transport Cost to and 
From the Clinic (Ugx 
Shillings)
  Median (Q1,Q3) 12000.0 

(8000.0, 
16000.0)

10000.0 
(6000.0, 
15750.0)

11000.0 
(8000.0, 
16000.0)
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were current users and 7.9% were past users. HU use 
among eligible patients is shown in Table 2.

Patient-related barriers to HU use
Painful crisis was the most common indication for HU 
use reported in 94.6% of participants, followed by chest 
syndrome (28%), anemia, 19.4%, and avascular necrosis, 
24.7%. indication for HU use is summarized in Table  3 
above.

Indications for initiating HU use
The study identified three themes as follows: Patient bar-
riers at the individual, facility, and community level as 
shown in Tables 4, 5 and 6, and 7. Facilitators for the use 
of HU and recommendations for improvement as dis-
played in Table 8.

Table 2  HU use among eligible patients
Overall (N = 259)

Have you used hydroxyurea?
  Yes 202 (78.0%)
  No 57 (22.0%)
If yes,
  Past 16 (7.9%)
  Present 186 (92.1%)

Table 3  Summary of Indications for initiating HU use
Mulago 
Hospital 
(N = 158)

Kiruddu 
Hospital 
(N = 28)

Total 
(N = 186)

How long have you been 
taking hydroxyurea for 
(Years)
  Median (Q1,Q3) 2.0 (1.0, 3.0) 1.1 (0.4, 2.0) 2.0 (0.9, 

3.0)
Current dose (in 
milligrams)
  Median (Q1,Q3) 1000.0 

(1000.0, 
1000.0)

1000.0 
(1000.0, 
1000.0)

1000.0 
(1000.0, 
1000.0)

Indications of HU use
Pain Crisis 153 (96.8%) 23 (82.1%) 176 

(94.6%)
Chest Syndrome 36 (22.8%) 16 (57.1%) 52 (28.0%)
hypertension 4 (2.5%) 2 (7.1%) 6 (3.2%)
Anaemia 26 (16.5%) 10 (35.7%) 36 (19.4%)
SCD Kidney disease 2 (1.3%) 1 (3.6%) 3 (1.6%)
Avascular necrosis 30 (19.0%) 16 (57.1%) 46 (24.7%)
Leg Ulcers 0 (0.0%) 1 (3.6%) 1 (0.5%)
Priapism 0 (0.0%) 2 (7.1%) 2 (1.1%)
Cardiac/Heart complications 1 (0.6%) 2 (7.1%) 3 (1.6%)
Gallstones/cholelithiasis 0 (0.0%) 0 (0.0%) 0 (0.0%)
Stroke 4 (2.5%) 2 (7.1%) 6 (3.2%)

Table 4  Theme and sub-themes of barriers to hydroxyurea use among adolescent and adult patients with sickle cell disease in 
Uganda. Source: (Researchers own work)
Theme Sub-themes
Barriers
  1. Individual patient 1.1. Financial constraints

1.2. Inadequate knowledge about HU
1.3. Persistent pain
1.4. Poor adherence to HU
1.5. Poor communication with health care workers
1.6. Psychosocial and emotional challenges

  2. Facility related 1.1. Long queues and poor quality of care
1.2. Perceived drug-related side effects that affect HU.
1.3. drug stock-outs;

  3. Community, Social cultural barriers 3.1. Myths, rumors, and misconception about HU
3.2. Gender-related barriers affecting the utilization of HU

Table 5  Reasons for stopping HU use
Mulago 
Hospital 
(N = 13)

Kiruddu 
Hospital 
(N = 3)

Total 
(N = 16)

How long did you take Hydroxy-
urea for (Months)
Median (Q1,Q3) 2.0 (1.0, 

6.0)
12.0 (6.2, 
18.0)

3.0 (0.9, 
8.0)

Can’t afford to buy the medicine 10 (76.9%) 3 
(100.0%)

13 
(81.2%)

Experienced side effects with the 
medicine

2 (15.4%) 0 (0.0%) 2 
(12.5%)

Felt better so I didn’t think I needed 
it any more

0 (0.0%) 0 (0.0%) 0 (0.0%)

Did not feel better or did not experi-
ence any benefits from the medicine

0 (0.0%) 0 (0.0%) 0 (0.0%)

Too many pills to take 1 (7.7%) 0 (0.0%) 1 (6.2%)

Table 6  Knowledge of HU and its benefits
Overall (N = 262)

Treatment for SCD
  Yes 231 (88.2%)
  No 31 (11.8%)
Treatment of cancer
  Yes 0 (0.0%)
  No 262 (100.0%)
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Individual barriers
Financial constraints
The most common reason for stopping HU use was lack 
of affordability reported by 81.2% of participants. This 
information is summarised in Table 5 below. The major 
challenge among 19 (48%) participants from qualitative 
interviews was financial constraints to buy medication, 
and food and meet the transport costs to access care.

“There are times when I skipped my medicine doses… 
Sometimes it was due to money; if I didn’t have the money 
to buy the tablets. Because we are supposed to buy the 
tablets—sometimes you go to the pharmacy, and they are 

expensive, yet you don’t have money. You use the little 
money you must buy some tablets and they get finished, 
and I have no money to buy more. So, I first miss some 
days, and a few times I depend on Panadol and Ibuprofen 
for emergencies. I take it in case I don’t have the medicine 
not daily—they told me I could take it occasionally if I am 
constrained financially and unable to buy the medicine”.

-- IDI, 18, female, adult, Mulago.
Most adults and adolescents were not able to pay for 

prescribed sickle cell drugs and other ailments because 
they were expensive.

“… There was no money to buy it because a packet is 
shs.15,000; just one packet… yet buying it is expen-
sive and I have no money. Now I no longer stay with 
my father; my mother stays home; she does not work. 
If my father goes to work and takes a long time there, 
my mother is suffering to buy the medicine. She buys 
it for shs. 15,000 but it gets finished in a week, so she 
must look for more shs. 15,000 to buy another dose”.
-- IDI, 19, Male, adolescent, Mulago.

Most of the adolescents said they were unemployed and 
were mainly dependent on their parent’s support, which 
was sometimes limited:

“If there is transport because I am always at home. 
Ever since they fired me from my job, I have been at 
home”.
-- IDI, 3 1, female, adolescent, Mulago.

Table 7  Theme and sub-themes of facilitators to hydroxyurea 
use among adolescent and adult patients with sickle cell disease 
in Uganda. Source: (Researchers own work)
Theme Sub themes
Facilitators
1. Individual 
patient

1.1. Hydroxyurea use was described as an effective 
pain relief and symptom control.
1.2. HU improves quality of life.
1.3. Enhances ability to do daily activities or tasks.
1.4. Regulated the blood levels and reduced the 
level of the disease.
1.5. HU prevented anemia, stroke, and other 
complications.
1.6. Enhanced patient confidence

2. Facility related 2.1. Awareness and information shared about HU.
2.2. Health education and seminars held about HU.
2.3. Complementary drugs used along HU.
2.4. Confirmation of diagnosis for sickle cell prior 
to HU initiation
2.5. Availability of HU drugs

Table 8  ; Themes and subthemes on recommendations from participants on how to alleviate barriers to SCD care. Source: 
(Researchers own work)
Theme Sub themes
Recommendations
1. Individual patient 1.1. Patients should receive continuous advice and encouragement from healthcare workers.

1.2. Patients need to be told about the benefits of HU use.
1.3. Patients need to have continuous sensitization about the benefits and risks of HU use.
1.4. Patients need to be counselled on HU use as well as the value of life.
1.5. A peer-to-peer approach using experienced patients to encourage and support each other needs to be adopted.
1.6. There is need for financial support to start a business as a source of income to cater for medical needs.

2. Facility related 2.1. Healthcare workers should address the fears and rumors about sick cell disease and treatment.
2.2. Healthcare workers should advise/encourage patients to adhere to sickle cell medication.
2.3. There should be free drugs availed at the health facilities.
2.4. Health care workers should do follow-ups of patients and set up reminder mechanisms to adhere to treatment 
and keep routine clinic visits.
2.5. Health facilities should allow credit options for patients who lack funds to buy drugs.

3. Family 3.1. Financial empowerment for women to support sickle cell children at the family level should be done
4. Community 4.1. Extension of sickle cell health services to the communities and local districts should be done to resolve the issue 

of transport.
4.2. Sensitization of patients and community people about Hydroxyurea should be done.

5. National 5.1. Government should reduce the price of sickle cell medicine to enhance access for all patients.
5.2. The government should put up sickle cell health facilities in rural areas.
5.3. There is a need for a collaborative partnership with international or non-governmental organizations to support 
sickle cell patients.
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Inadequate knowledge
Inadequate knowledge about HU among adolescents and 
adults by few participants. Generally, most individual 
participants from qualitative (27, 68%) and quantitative 
(231 (88.2%) across all age categories had a high level of 
awareness about hydroxyurea and its related benefits as 
shown in Table  5 below. For the few adult participants 
who lacked awareness about Hydroxyurea, it was because 
health workers did not inform them about it, and some 
had never started on it.

Because I didn’t know about it [Hydroxyurea]; they 
had never told me about it. So, the doctors asked me, 
“Have you ever used hydroxyurea?” and I told them, 
“I don’t know about it.
-- IDI, 22, male, adult, Mulago.

Among adolescents, there was low knowledge about 
HU due to limited sensitization as they did not receive 
enough health education. Moreover, they reported 
rumors, myths, and misconceptions about sickle cell in 
the community.

“Most times what scares them, they say, “Once you 
start taking the drug and then stop you die”, it scares 
them as well—okay, the rumors are so many”.
-- IDI, 11, Male, youth, Mulago.

Some participants said there was a lack of awareness 
about Hydroxyurea in the community because they were 
not sensitized and had not come across people who swal-
lowed it:

“Community people have not been well oriented 
about Hydroxyurea benefits by the doctors… they 
have not heard anyone on it so far”.
-- IDI, 16_ adult, Mulago.

Persistent pain affected the use of HU
Nearly half (38%) of the participants who participated 
in individual interviews reported persistent pain despite 
taking painkillers as a major challenge that hindered 
proper adherence.

They used to administer painkillers to me since I had 
a lot of pain! And if the pain comes, it is so strong; it 
is severe because at school there is a health facility 
they would do their best with the painkillers but they 
had no effect. So, they would bring me here”.
-- IDI, 28, female, youth, Mulago.

Some participants said they could hardly walk to the 
health facility due to severe pain, hence missed appoint-
ments and picking drugs.

I missed my appointment because I was sick and 
bedridden, admitted to the hospital. Huh! I feel 
pain. There are times I could hardly walk….
-- IDI, 10, female, adult, Mulago.

Poor adherence to HU
43% (17, 43%), mainly adolescents from qualitative inter-
views reported Poor treatment adherence. They missed 
taking sickle cell medication on time or stopped it for 
a month or more. The major reasons for missing drugs 
were pain, running out of drugs, missed appointments 
to pick drug refills, and lack of funds to buy drugs when 
they ran out:

“So, when I swallow it in the morning, it takes like 
30 minutes, then I go back to normal. But sometimes 
I miss doses because the medicine is finished before 
the people at home bring for me more, because I 
am not near home. They bring it within one week 
because they also must look for the money to buy it.
-- IDI, 28, female, adolescent, Mulago.

Another reason for poor adherence to sick cell medica-
tion was forgetfulness. Some participants said they came 
back from school tired and slept off while others could be 
distracted by television:

“We leave preps at around 9 pm and I must wash 
my uniform, I must do this or that. So after, you are 
exhausted and you just fall on the bed; maybe you 
say, “Let me read this and swallow the medicine, 
then I sleep” but before you realize it, they are ring-
ing the bell to wake students up. So that is when I 
have forgotten and then I remember”.
--IDI, 28, female, adolescent, Mulago.

One participant said they had poor access to medication 
when traveling due to the loss of a loved one and suffered 
too much pain. They also missed appointments due to ill-
ness and admission.”

“I had lost someone. Sometimes, I would be ill and 
have a lot of pain. I felt too much pain. I missed a 
dose… Still, I have ever missed taking a dose that 
was because of my illness. I was admitted”.
--IDI, 9, male, adult, Mulago.
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Some participants missed drugs due to academic rea-
sons. They could not leave school during the exam period 
to pick treatment refills.

“There is a time I missed some appointments that in 
turn made me miss drugs…I am in boarding school 
and my appointment was due during my examina-
tion period, so I was unable to come”.
-- IDI, 19, Male, adolescent, Mulago).

One caretaker said adolescent was tired of swallowing 
several tablets daily hence missed taking drugs on some 
days.

“Talking about being fed up with the medicine; 
sometimes I say[caregiver], “I will give you shs.500 
if you[adolescent] swallow the medicine”. So person-
ally, when I noticed that on the weekend, she swal-
lows 2000  mg, I said, “Okay, let us leave Monday” 
and we went against the doctor’s instructions. So 
honestly, we gave Monday a break; we don’t swallow 
medicine because she swallowed 2 tablets on Sunday 
and 2 tablets on Saturday, so we rested on Monday. 
We resume swallowing it on Tuesday till Sunday, 
then we rest on Monday. But eh! She totally didn’t 
like it! So, we discussed and came to that agreement, 
so that is how we do it”.
-- IDI, 30, female, caregiver, Mulago.

Missed routine clinic visits or appointments affected 
adherence.

Most participants [11] missed routine clinic visits or 
appointments mainly because they lacked money for 
transport to the health facility. The cost of transport for 
some participants was Ugx 20,000.

“I have never missed a clinic appointment and you 
said yes…I missed because my mother did not have 
money for transport, yet she had debts—she had to 
work so that she could pay the debt she had”.
--IDI, 21, female, adolescent, Mulago.

Missed appointments hindered participant’s access to 
medical care and routine sickle cell monitoring.

“Ever since we started this medication, they told 
us not to miss any appointments because she must 
come back and monitor her progress ever since 
she started hydroxyurea. I believe we won’t miss it 
again. Previously, we could buy our own medicine 
but this time round, we won’t miss clinic appoint-
ments again”.
-- IDI, 14, caregiver, female, Mulago.

Transport constraints were the major reasons for missed 
appointments. Some participants said they lived at far-off 
distances from health facilities.

“Since sometimes I live far away and sometimes 
there is no money for the transport fare… Because 
there are times when I am suffering symptoms of the 
illness and I have no transport to bring me to the 
health Centre for instance now, I just borrowed the 
money to bring me here. So, I fall sick and swallow 
the medicine, then I feel better”.
-- IDI, 31, female, adult, Mulago.

Only one participant reported that a busy work schedule 
hindered appointment-keeping.

“I miss appointments because sometimes I am weak, 
or sometimes I might be busy. I am healthy, but the 
work I am doing keeps me busy. That is what usually 
happens”.
-- IDI, 22, male, adult, Mulago.

Psychosocial, and emotional challenges
Some participants said they lacked a positive outlook on 
life. They emphasized they lacked motivation, zeal, and 
interest to continue taking HU drugs because they had 
lost hope for a complete cure for sickle cell:

“Sometimes, we lack the zeal to come since we do not 
have the hope to get completely cured but if the doc-
tor tells you to keep coming and follows you up and 
encourages you” --IDI, 10, female, adult, Mulago.

Some participants (n = 11, 28%) were anxious and wor-
ried to take drugs for life without stopping as they wor-
ried could cause undesirable side effects:

“For us that have used it, we experience the ben-
efits, but also worry about the risks like kidney, fail-
ure because those are the crucial body organs! So, 
we worry about all that” --. IDI, 30, female, adult, 
Mulago.

Some participants (38%) from individual interviews suf-
fered stress due to severe pain especially when they 
missed medication. They felt bad when missed sickle cell 
drugs because it would result in painful episodes.

“What I know is that it [hydroxyurea] prevents the 
painful episodes or controls it but now if you don’t 
swallow it, the pain returns and this time it is severe. 
That is what I’m scared of ”.
--IDI, 20, male, youth, Mulago.
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Perceived drug-related side effects affected
Some participants [10] experienced drug-related side 
effects that affected adherence to HU, such as headache, 
dizziness, Painful erections at night, frequent urination, 
and eyes turned yellow.

“I would have headaches every single day without a 
break. So, there was a health worker we asked while 
I was admitted, and he said this drug does not cause 
headaches and we ignored the issue. But it was a 
severe headache; they first stopped me from taking 
it for some time… And they [doctors] told her to stop 
taking it for 2 weeks and that’s what she did”.
--IDI, 24, female, adolescent, and caregiver, Mulago.

Some participants were anxious and worried about tak-
ing drugs for life without stopping as they worried could 
cause undesirable side effects:

“For us that have used it, we experience the benefits, 
but also worry about the risks like kidney, failure 
because those are the crucial body organs! So, we 
worry about all that”.
--. IDI, 30, female, adult, Mulago.

Facility-related barriers
Long queues
Long queues that led to poor quality of care were also 
reported in the hospital. Some participants were con-
cerned about doctors who left without attending to them, 
yet they were in severe pain.

“Anha! Sometimes you go and they tell you, “The 
time is up; the doctor is leaving, the patients’ queue 
was long”, sometimes you go and there is no medi-
cine”.
-- IDI, 5, female, adult, Mulago.

Some participants said there was no counseling support 
at the health facility regarding sickle cell at the health 
facility:

“Uh, they [doctors] did not support me when I 
missed my appointment. When I came, I was regis-
tered and given treatment. They did not do anything 
else or give me any form of counseling”.
--IDI, 9, male, adult, Mulago.

Drug stock-outs
Drug stock-outs were mainly reported by adults. lack of 
sickle cell medication and other drugs in public health 
facilities leads patients to run out of drugs. They were 

told to buy the prescribed drugs from other private phar-
macies to resolve issues of drug stock-outs, yet they could 
not afford them.

“About a month. Initially, they would give us three 
or six sachets of medicine. They can give you medi-
cine for a two months or three months dose. Then, I 
buy the rest in the pharmacy. The challenge is some 
pharmacies do not have it in stock”.
-- IDI, 10, female, adult, Mulago.

Some participants reported a lack of free medication in 
public hospitals.

“…Because even if you find someone and say, “Please 
help me with shs. 30,000 to buy medicine” they tell 
you, “Go to Mulago, medicine is there free of charge!” 
But they don’t know the problem is you will get there 
and fail to get it”.
-- IDI, 5, female, adult, Mulago.

Poor communication with health providers
One participant said they did not report drug-related 
side effects they experienced to healthcare workers due 
to forgetfulness.

“I forgot to tell the health workers about the side 
effects I suffered. Sometimes I simply forget all about 
it and ignore it and say, “As long as it [side effect] is 
over, I continue swallowing…Now these health work-
ers initiated me into that medicine and told me to 
swallow it. I would never skip a dose. They told me to 
swallow it from Monday to Friday, then I take a dif-
ferent dose for the weekend, and then it is the same 
for the following week”.
-- IDI, 19, Male, Youth, Mulago.

Community-based barriers
Some participants reported that rumors, myths, and mis-
conceptions were the major concerns about sickle cell in 
the community.

“Most times what scares them, they say, “Once you 
start taking the drug and then stop you die”, it scares 
them as well—okay, the rumors are so many” -- IDI, 
11, Male, youth, Mulago.

Some participants said there was limited access to 
sickle cell medication in their nearby community health 
facilities:
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“One time my leg was in severe pain; I had not 
yet seen the doctor. So, if the health facility was 
nearby—at that time I would go to Nakaseke, and 
they work on me. But now, there are no health work-
ers who handle sickle cell cases in Namuwogga”.
-- IDI, 27, female, adult Mulago.

Family disagreements or conflict arises from lack of 
financial provision by man for woman to take child to 
hospital:

“Sometimes we get challenges, and it affects the 
family. We even get disagreements between the 
mother and father; sometimes you are supposed to 
take the child and he says, “I have no money! If you 
can go, then go. If you are unable to go, you will go 
some other time” yet the appointment date is due. 
So, those are some of the challenges we experience” 
--IDI, 26, female, caregiver Mulago.

Facilitators for the use of HU
Facilitators reported by participants were mainly at the 
Individual and facility level as displayed in Table 7.

Individual level
Positive perception of HU among adolescents and adults 
facilitated its utilization. Hydroxyurea use was described 
as effective pain relief, symptom control, and good and 
helpful treatment among most of the qualitative partici-
pants (n = 28, 70%). This was because it mainly relieved 
and prevented painful sickle cell episodes, stroke, and 
malaria. One participant said she received pain relief hav-
ing taken hydroxyurea, she also read via a Google search 
about weight gain benefits related to hydroxyurea’s use.

“I suffered severe pain before you started taking it 
[Hydroxyurea]. The pain was severe! It was so strong 
that sometimes I could faint because the pain was 
overwhelming…So far, it is not a bad medicine; it 
has helped us to decrease the pain so that it is not 
severe”.
-- IDI, 3, female, adolescent, Kiruddu.

Patients reported that Hydroxyurea use improves quality 
of life as it reduces opportunistic infection and frequent-
ing of hospitals by patients.

“The medicine can make you not go to the hospital 
every day because the day I began taking the medi-
cine, I stopped going to the hospital. I stopped having 
infections. The medicine can protect you from getting 
sick in the cold. You can do anything even when you 

do not put on a sweater. You feel better. Even if you 
feel pain, it is not so much”-.
- IDI, 15, adult male, Mulago.

Some participants illustrated the ability to do daily activi-
ties or tasks very well after using hydroxyurea. They said 
they had the energy to wash, cook, and perform house 
chores. Hydroxyurea uses enhanced mobility as one par-
ticipant said could travel on long journeys having taken 
it.

“Initially, my back would hurt whenever I would 
walk a distance such as from this place to home 
which is no longer the case. I am better. I can per-
form my tasks very well. I wash, cook, and do every-
thing very well”.
--IDI, 9, male, adult, Mulago.

Participants said hydroxyurea use regulated the blood 
levels and reduced the level of the disease in the body or 
the blood.

“It seems when we had just gotten initiated onto 
hydroxyurea, the body was not yet used to it, so the 
blood levels were a bit unstable. Because when we 
initiated her onto hydroxyurea, they first checked 
her blood levels and all that. When we had just 
initiated her, her blood levels went down, and they 
initiated her back onto the drug around 2018 in 
December. And ever since that time, we have not had 
challenges with her blood levels, expect just eating 
lots of avocado to supplement”.
-- IDI, 30, female, caregiver, Mulago.

Patients reported that Hydroxyurea use prevents a child 
from anemia, stroke, and other complications.

“Those [patients in waiting area] I have heard them 
say that it has worked for them; those I have heard 
especially while we are seated. They say it was effec-
tive for them; if the child had many pain episodes, 
they reduced. Or if the blood levels were reduced—
even my brother; he used to have anemia and the 
pain was severe but when he started swallowing it, it 
started to reduce”.
--IDI, 24, female, caregiver, Mulago.

Long duration on HU, enhanced patient confidence. 
Most of the participants were aware of hydroxyurea 
because they had experienced taking it for more than 
a year which enhanced their confidence. Duration on 
medication among most participants was between one to 
eleven years, few took it for less than a year.
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“I started hydroxyurea this year in January; we came 
for a check-up after I went to school because I’m 
in boarding. Now usually when you take hydroxy-
urea—remember it is daily, every day I must— “.
--IDI, 28, female, adolescent, Mulago.

Facility level
Information shared by healthcare workers about HU 
enhanced its uptake. Health providers prescribed 
hydroxyurea and shared information about it through 
health education and seminars. They taught about the 
benefits and risks, the importance of hydroxyurea, and 
the need for patients to alert doctors in case they experi-
enced unusual Side effects.

“…for us, we got to learn about the side effects from 
the doctors. But while we were at the seminar, they 
taught us that it is under the supervision of the doc-
tors, who check frequently. But when we gather as 
women, those who know and those who don’t know, 
they say, “It burns the liver and the kidneys”, others 
say, “It is expensive”. But since you have some knowl-
edge about it, you are firm and whatever you notice 
about it, you inform the doctor, “Doctor, I notice my 
fingers are turning” and they counsel you. Because 
even if we are taking it, as parents we are worried”.
-- IDI, 30, female, adult, Mulago.

Healthcare workers performed testing to confirm the 
diagnosis of sickle cell before treatment initiation that 
enhanced treatment prescription. There was only one 
participant who said was started on treatment after 
symptom identification such as joint and leg swelling.

“I was then diagnosed with sickle cells. So, they asked 
them, “What signs have you noticed?” Then they said 
that they saw my joints and legs swelling. So, they got 
to understand and prescribe medication”.
-- IDI, 10, female, adult, Mulago.

The availability of HU drugs enhanced its uptake. Some 
participants said they bought sickle cell medication from 
private pharmacies or clinics whenever drugs were not 
available at public health facilities.

“They [doctors from public facility] gave me the pre-
scription and told me to buy it. So, I bought and took 
it from the private pharmacy, it was finished. So, 
after a while, I bought more medicine, but they told 
us we had to swallow it every day”.
-- IDI, 5, female, adult, Mulago.

Recommendations from participants on how to allevi-
ate barriers to SCD care

Individual
The major recommendation to patients was for patients 
to receive continuous advice and encouragement from 
healthcare workers. They particularly desired health 
workers to remind them about perfectly adhering to 
Hydroxyurea because it reduced the constant attacks 
and kept them healthy. They could advise them to set up 
reminders such as alarms for perfect adherence.

“We need to receive advice from the health workers. 
Sometimes, we lack the zeal to come since we do not 
have the hope to get completely cured but if the doc-
tor tells you to keep coming and follows you up and 
encourages you” --IDI, 10, female, adult, Mulago.

Patients need to be told about the benefits of hydroxy-
urea, so that they may accept its early initiation and fol-
low the doctor’s instructions.

“In order to accept the drug; we must tell them about 
the advantages of hydroxyurea. And I think we 
should also give them examples; I don’t know if you 
the health workers see that—personally, my child; I 
know that when she started taking hydroxyurea, her 
health condition became better. I regretted why they 
didn’t tell me earlier, but I feared it because I heard 
them say, “Once she gets initiated onto it, she takes 
it for life” and I would say, “Argh!” I was quite afraid 
of it. But I realized that in this life, many people are 
taking medicine daily and it helps them. [Hmmm] 
Maybe Musawo, the question I want to ask you 
today is, if the person grows up and gets to the child-
bearing age, does she stop taking hydroxyurea”.
-- IDI, 26, female, caretaker, Mulago.

Continuous sensitization about the benefits and risks of 
hydroxyurea, to create awareness.

“Other people need more teaching about the thing, 
and telling them, “If the child takes it, it will reduce 
the number of times you come here due to the child’s 
severe health condition”-.
- IDI, 28, female, Youth, Mulago.

Counseling hydroxyurea should be done as well as coun-
seling patients to value life.

“A way of encouraging people is to educate them 
about how important their health is; he shouldn’t be 
discouraged because he is neither the first nor last 
because there are many people out there who are ill, 



Page 13 of 18Namaganda et al. BMC Health Services Research          (2024) 24:666 

but everyone must believe in themselves so that they 
are healthy. So, if my parent cares, I also must care 
for myself to make sure I am healthy for the sake of 
my parent, instead of saying, “I don’t want to swal-
low medicine” one must sacrifice!
--IDI, 18, female, adult, Mulago.

A peer-to-peer approach using experienced patients 
encourages patients to support each other and testify 
about the benefits of adhering to sickle cell treatment.

“…there is a school with children who suffer from 
sickle cell who are about 10. So, they asked me for 
advice, “Should we swallow hydroxyurea?” because 
I have spent 7 years. And I told them, “You swallow 
it, I also swallow it” I don’t discourage them because 
I have grown up without hydroxyurea. But I said 
the young ones know that it is helpful to them, so I 
cannot tell them about the fingernails turning black. 
Because I see their fingernails; they are not as black 
as I teach them different vocational skills in their 
school and they ask me, “Do you also swallow this 
medicine?” and I tell them I swallow it. But I do 
notice them.
-- IDI, 27, female, adult Mulago.

Need financial support to start up a business as a source 
of income for medication to meet transport, food, and 
other needs.

“I was thinking, since she has finished Senior 6, 
maybe I could start up a small business for her so 
that she earns some money. Even if she gets shs. 
2000, she saves it for clinic appointments and buying 
medicine” --IDI, 24, female, youth, Mulago.

Urge patients to drink plenty of water and mind their diet 
and clothing.

“They [patients] should be cautious of the cold 
weather by wearing a scarf. You should take water 
instead of Soda, minute maid [ soft drink] because 
that is not recommended. You would rather buy pas-
sion fruits and make your juice since the other drinks 
contain acids that are not good. I would rather drink 
water instead of drinking those other drinks. [Okay! 
] You must wear a sweater when it is cold and desist 
from drinking cold water in the cold weather. You 
must mix it with hot water to become warm”.
-- IDI, 17, female, Mulago.

Health facility based
Healthcare workers should address the fears and rumors 
about sick cell disease and treatment.

“You should address their fears and the rumors 
because personally, that is what made me afraid at 
first” -- IDI, 4, male, adult, Mulago.

Healthcare workers should advise/encourage patients to 
adhere to sickle cell medication:

“You must encourage the patient just like you 
would say, “You have to swallow folic acid because 
it increases the blood in the body, if you miss, then 
the blood levels reduce yet these cells need blood”. So 
even for that medicine, he/she must swallow it—so 
one must swallow it daily just as one did for folic 
acid” –.
- IDI, 22, male, adult, Mulago.

There should be free drugs availed at the health facilities:

“Another thing is medicine is expensive! So, what will 
encourage us to come is, we should get free medicine 
if it is there. But the one we used to take was easy to 
access; if they bring us that medicine and at least we 
get it, find it here, then I am certain that we won’t 
miss any clinic appointment. Because when you 
come, you expect to go back with medicine, all you 
must do is invest in the transport”.
-- IDI, 14, female, caretaker, Mulago.

Healthcare managers should ensure a consistent and suf-
ficient drug supply.

Doctors should do follow-ups of patients and set up 
reminder mechanisms to adhere to treatment and keep 
routine clinic visits.

“Now there is a certain lady, they gave it to her and 
after it got finished, she stopped there claiming, “I 
thought you must give it to us. It is expensive in the 
pharmacies, and I thought I had to get it from here. 
Why would I buy it?” She was like, “Who is buying 
the medicine? Me? It is expensive! If you are giving 
it to us, give it to us consistently”. Other people need 
more teaching about the thing, and telling them, “If 
the child takes it, it will reduce the number of times 
you come here due to the child’s severe health condi-
tion” -- IDI, 28, female, Youth, Mulago.

Healthcare facilities should plan to offer transport 
refunds to sickle cell patients, “Support us by giving us 
money for the transport fare. Sometimes we are unable to 
afford it”.
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“Apart from the government supplying the medicine; 
maybe about the transport as well. If they can, they 
could organize for us some transport when we are 
bringing them here because these children—some-
times we get challenges, and it affects the family. 
We even get disagreements between the mother and 
father; sometimes you are supposed to take the child 
and he says, “I have no money! If you can go, then go. 
If you are unable to go, you will go some other time” 
yet the appointment date is due. So, those are some 
of the challenges we experience”.
-- IDI, 26, female, youth, Mulago.

Health facilities should allow credit options for patients 
who lack funds to buy drugs.

“What I think—okay, is it possible to give the people 
the drugs today and they pay for it another time; 
you record it down. I want them [doctors] to give us 
patients] the medicine on credit then they pay later”.
--IDI, 20, male, youth, Mulago.

Family
Financial empowerment for women to support sickle cell 
children at the family level should be done. Work oppor-
tunities or Income generation activity (IGA) for caregiv-
ers or sickle cell patients should be identified.

“So, we [women] must hustle even more than men—
sometimes we come and there is no medicine completely! 
…for our children, we should be assisted in that regard, 
train us in income generation activities to support our 
children’’-.

-- IDI, 30, female, adult, Mulago.

Community-based
Extension of sickle cell health services to the communi-
ties and local districts should be done to resolve the issue 
of transport.

“We need health facilities in every district because 
sickle cell patients are quite a number. In my village 
I was the only one and the whole world knew that I 
had the ‘virus’ as they used to call it. [Hmmm] and 
it hindered the boy who almost married me; they 
told him, “Don’t bother! That one is going to die”. But 
now… we need those health facilities”.
-- IDI, 27, female, adult Mulago.
“…they could put up health facilities in communities 
with health workers who handle sickle cells because 
you leave the place in severe pain—one time my leg 
was in severe pain; I had not yet seen the doctor. 
So, if the health facility was nearby—at that time 
I would go to Nakaseke, and they work on me. But 

now, there are no health workers who handle sickle 
cell cases in Namuwogga”-.
-IDI, 27, female, adult Mulago.

Sensitization of patients and community people about 
Hydroxyurea should be done.

“Patients should be intensively sensitized about it 
[hydroxyurea] so that they can understand it very 
well. They should sensitize them so that they under-
stand very well how effective it is”.
-- IDI, 32, female, adult, Mulago.

National
Government should reduce the price of sickle cell medi-
cine to enhance access for all patients.

“If it is possible—because most times the drugs are 
not in stock here, so they should reduce on the price 
or cost of the medicine…reduce the cost of that medi-
cine. Some people cannot even start taking it; they 
live far away, from where they get the medicine, yet 
it is also expensive. So, it would hinder him or her 
from accessing it”.
-- IDI, 11, Male, youth, Mulago.

The government should put up sickle cell health facilities 
in rural areas:

“Government should supply the medicine to the 
health facilities in the rural areas. Supply the medi-
cine for sickle cell disease because even in the gov-
ernment health facilities; if you want medicine, they 
tell you it is out of stock because I have ever gone 
there when my drugs were over”.
-- IDI, 13, female, youth, Mulago.

The government could support patients by providing 
more drugs in the health facility or in our clinic here:

“Government should supply the medicine to the 
health facilities in the rural areas. Supply the medi-
cine for sickle cell disease because even in the gov-
ernment health facilities; if you want medicine, they 
tell you it is out of stock because I have ever gone 
there when my drugs were over” -- IDI, 13, female, 
youth, Mulago.

There is a need for a collaborative partnership with inter-
national or non-governmental organizations to support 
sickle cell patients:
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Now, the government; because I have ever been NTV, 
talking about this issue. Just like they support our 
friends with HIV, they should also find international 
organizations to support us as well. Because HIV 
is serious, these patients are difficult! At least they 
could get for us only the capsules.
-- IDI, 24, female, youth, Mulago.

Discussion
The overall prevalence of HU use among participants 
who qualify for its use was high at 78%. This is the first 
study in Uganda to document the prevalence of HU use 
among patients with SCD. A literature search didn’t 
yield any studies documenting the prevalence of HU use 
among eligible patients. A Nigerian study that assessed 
Hydroxyurea utilization as a lesson in Public Health 
found that 65% of patients assessed were eligible for 
HU use and zero were using it, 5% of patients had been 
informed of or were aware of hydroxyurea as a treatment 
option for sickle cell disease [12]. In our study, though 
88.2% of patients knew HU as treatment for SCD.

The high prevalence use of HU found in our study is 
unlike what other studies found in Africa, this is not 
uncommon given the high prevalence of SCD in these 
regions of the world. The high prevalence of use is 
explained by policies that encourage treatment of SCD 
e.g., HU is listed on the essential medicine list informed 
by the high prevalence of SCD hence it is procured and 
made available up to national referral hospitals. Patients 
are reviewed by healthcare workers in national referral 
hospitals who are experts in their field, and such are up to 
date with the latest management protocols for SCD, this 
is a key driver in the high prescription rate of HU.

In this study, patient-related barriers to HU use 
included financial constraints, poor adherence to sickle 
cell medication, missed routine clinic visits or appoint-
ments, psychosocial and emotional challenges, poor 
communication with health providers, and drug-related 
side effects (headaches, dizziness, frequent urination and 
yellowing of eyes).

To the best of our knowledge, this is the first study to 
document patient-related barriers to HU use among 
patients with SCD in Uganda. These barriers are like 
those reported by a cross-sectional survey done in Nige-
ria. Among patients and caregivers, barriers included 
lack of knowledge; perceived side effects; cost; religious 
beliefs of disease causation; and lack of pediatric formu-
lation [13]. Another study done in Chicago, USA, looked 
at barriers to hydroxyurea adherence and health-related 
quality of life in adolescents and young adults with sickle 
cell disease, they found participants reported negative 
beliefs/motivational barriers (32%), recall barriers/forget-
fulness (44%), and access barriers/paying for hydroxyurea 

and/or getting refills on time (32%) [14]. Another study 
looked at barriers to the use of hydroxyurea in the man-
agement of sickle cell disease in Nigeria, reported side 
effects profiles as the commonest barrier, reported con-
cern for infertility (52.0%), and safety profile of HU in 
pregnancy and lactation (48.2%) [15]. A U.S. regional col-
laborative report on barriers to hydroxyurea use from the 
perspectives of providers, individuals with sickle cell dis-
ease, and families found providers and patient/caregiver 
reports about hydroxyurea use were inconsistent with 
one another; adults 26 years and older were least likely 
to be on hydroxyurea; and the likelihood of being on 
hydroxyurea decreased with one or more barriers, they 
also found that, even for patients on hydroxyurea, chal-
lenges to taking the medicine at the right time and for-
getting were crucial unintentional barriers to adherence. 
Intentional barriers such as worry about side effects and 
“tried and it did not work” were important barriers for 
young adults and adults [16].

These barriers are not uncommon or unique since 
SCD is a chronic disease that requires daily medication. 
Similar challenges are experienced by other patients with 
chronic conditions [17]. Patients are bound to get treat-
ment fatigued leading to poor adherence and missed 
appointments, get depressed, and sometimes suicidal. 
SCD is prevalent in the black population most of whom 
are residing in resource-limited settings like sub-Saha-
ran Africa where finances are a major factor in access-
ing health care. Even in the US, SCD is prevalent among 
the black population [14] and most of these populations 
experience socioeconomic inequalities in developed 
countries.

These challenges are correlated in that financial con-
straints coupled with treatment fatigue led to poor 
adherence to treatment missed appointments, and psy-
chosocial and emotional intrigue.

Other barriers reported were categorized as facil-
ity and these included drug stockouts, poor quality of 
care (referred as few health personnel to attend to them, 
and lack of counseling services). Community barriers 
included knowledge gaps and poor access to sickle cell 
medication in nearby health centers.

These barriers have been reported by other studies, 
in Nigeria, among clinicians, barriers included limited 
knowledge of the drug, as well as low self-efficacy to pre-
scribe among physicians and to counsel among nurses; 
perceived side effects; perceived patient preference 
for traditional medicine; cost for patient and expense 
of accompanying laboratory monitoring; and limited 
availability of the drug and equipment for laboratory 
monitoring [18]. Another study in Nigeria reported bar-
riers to hydroxyurea utilization identified by practitio-
ners included safety and toxicity profile (100%), patient 
compliance (100%), effective follow-up (100%), drug 
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availability (100%), affordability (100%) and specifically 
concern for reactivation of latent tuberculosis (50%) and 
carcinogenesis (100%) and teratogenicity (100%) [12].

In Africa, drug stockouts are a commonality, it is 
especially more pronounced if the medicine is used for 
chronic care like HU for SCD as opposed to an acute ill-
ness. Government programs support access to life-saving 
medications for human immunodeficiency virus (HIV), 
Tuberculosis (TB), and malaria; however, this is not the 
case for SCD. Advocacy efforts to sustain the continued 
availability of HU in the SCD treatment program are 
necessary.

Suggested recommendations by participants included; 
continuous advice and encouragement from health care 
workers, continuous sensitization about the benefits and 
risks of hydroxyurea to create awareness, peer to peer 
approach using experienced patients to support each 
other, the need for financial support to start up a business 
as a source of income for medication to meet transport, 
food, and other needs, self-motivation and self-love is 
needed among patients and urge patients to drink plenty 
of water and mind their diet and clothing.

These recommendations have been suggested by other 
studies i.e., prospective evaluation of patient’s percep-
tions of SCD and hydroxyurea in relation to adherence, 
HRQOL domains, and clinical outcomes is warranted 
[11]. 

Training of sickle cell care providers to attain and main-
tain competence in the use of hydroxyurea for the treat-
ment of SCD was recommended by the researchers of the 
study on the level of utilization and provider-related bar-
riers to hydroxyurea use in the treatment of SCD in Jos, 
Nigeria [19]. Researchers from an Irish study on the Irish 
SCD population reported that the smartphone app was 
expressed by the majority, with daily medication remind-
ers being the most popular feature [11].

The suggested recommendations by participants are 
like interventions already in play in other public health 
programs such as comprehensive HIV treatment and care 
programs [20]. Such programs include social economic 
empowerment activities that equip them with skills for 
independent income generating for the sustenance of 
basic care. This allows patients to afford complementary 
medication, and nutrition and facilitates adherence to 
clinic appointments [21]. Such can be adapted into the 
SCD management program to offset challenges related to 
finances. With financial empowerment, all the other cor-
related challenges will be lessened.

Patients recognize the importance of medical informa-
tion in advancing compliance with treatment. Programs 
geared towards increasing healthcare knowledge on 
novel SCD treatments like HU should be promoted. This 
will trickle down to more quality medication counseling 
provided to patients which will then lead to medication 

compliance. Expert patients could be trained to be peer 
influencers, by equipping them with information, edu-
cational, and communication material necessary to 
empower fellow patients psychosocially. This strategy 
has been successfully implemented in other public health 
challenges e.g., HIV and TB [22].

Other recommendations were health facility-based and 
these included; Healthcare workers should advise and 
encourage patients to adhere to sickle cell medication, 
There should be free drugs availed at the health facilities, 
Health managers should ensure consistent and sufficient 
drug supply, Health care workers should create awareness 
to patients about benefits of sickle cell treatment, Health 
care workers should offer continuous advice, health edu-
cation to patients, Health care facilitates should plan to 
offer transport refund to sickle cell patients, Health facili-
ties should allow credit options for patients who lack 
funds to buy drugs.

Community-based recommendations included the 
extension of sickle cell health services to the communi-
ties and local districts should be done to resolve the issue 
of transport, and Sensitization of patients and commu-
nity people about Hydroxyurea.

Task shifting in terms of personnel and medication is 
necessary for grassroots accessibility. Such models have 
been implemented to improve life-saving therapy like 
ART for HIV-infected patients and disseminated drug 
delivery models [23]. 

National-based recommendations included the gov-
ernment reducing the price of sickle cell medicine to 
enhance access for all patients, the Government putting 
up sickle cell health facilities in rural areas, and there is 
need for a collaborative partnership with international 
or non-governmental organizations to support sickle cell 
patients.

Study limitations
This study was carried out at national referral hospitals 
which have a better supply of medicines and health care 
experts in the management of SCD, this created selec-
tive bias because the quality of care is not generalizable 
to other health centers in the country. Future research 
directions should include national surveys to understand 
the magnitude of the barriers to better government plan-
ning in the allocation of resources.

Because of the Cross-sectional nature, of the quantita-
tive section, we were not able to determine causation but 
could only determine the association between HU use 
and patient-related barriers to HU use.

Study strengths
The study was conducted at two national referral hospi-
tals that are in the central region of Uganda. This region 
has one of the highest prevalence of SCD The central 
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region of Uganda is metropolitan with individuals com-
ing in from different parts of Uganda so the SCD popula-
tion may be representative. The findings of this study are 
therefore representative of the sickle cell population in 
Kampala which is the capital city of Uganda.

This is a mixed-method study, so the qualitative aspects 
of the study helped to explain the results of the quanti-
tative findings. For example, in this study, we now know 
that lack of affordability is the reason why most patients 
have never been on HU even if it is indicated or stop 
using it when they need it.

Conclusion
Implementing the use of HU has been challenging in 
Uganda and needs improvement. Facilitators to hydroxy-
urea use have been highlighted, though Patient-identified 
barriers at individual, facility, and community levels that 
need to be resolved. The experiences and insights shared 
by our participants provide invaluable guidance for 
increasing the uptake of HU. Further studies are needed 
to establish validated instruments to assess patients’ pain 
communication and adherence to the HU regimen. The 
prevalence of HU use among eligible patients is high at 
78%.

Acknowledgements
We acknowledge the patients of Mulago Hospital SCD clinic and Kiruddu 
Hospital who gave us consent to obtain this information.

Author contributions
PN– conception, design of work, acquisition, analysis, interpretation of data, 
drafted and substantively revised the manuscript, PN– data collection, data 
entry, data cleaning KM – Quantitative data analysis. AT– Qualitative data 
analysis, CS- design of work, acquisition, analysis, interpretation of data, 
drafted and substantively revised the manuscript. All authors read and 
approved the final manuscript.

Funding
This study was funded with funds from Novartis Pharmaceuticals. The funding 
project had no role in the design of the study and collection, analysis, and 
interpretation of data and no role in writing the manuscript.

Data availability
The datasets used and/or analyzed during the current study are available at 
https://github.com/PNamaganda/Sickle-cell-Data-in-Uganda. Deidentified 
data and analyzed data for this manuscript are available from the 
corresponding author upon request.

Declarations

Ethics approval and consent to participate
Written informed consent/ assent was obtained from all participants or their 
parent/guardian or legally authorized representative to participate in the 
study. Ethical approval was obtained from the Infectious Disease Institute 
Research Ethic Committee, IDIREC REF 037/2021. All methods and procedures 
were carried out in accordance with relevant guidelines and regulations.

Consent for publication
Not applicable

Human protection
All data collection methods and analysis were carried out in accordance with 
relevant Good clinical care practice (GCP) guidelines and regulations.

Conflict of interest
The authors declare that they have no competing interests. The findings and 
conclusions in this report are those of the author(s) and do not necessarily 
represent the official position of the Centers for Disease Control and 
Prevention.

Author details
1Kiruddu National Referral Hospital, P.O. Box 6553, Kampala, Uganda
2Infectious Disease Institute, Makerere University, Kampala, Uganda
3Uganda Cancer Institute, Kampala, Uganda

Received: 24 November 2023 / Accepted: 20 May 2024

References
1.	 Modell B, Darlison M. Global epidemiology of hemoglobin disorders and 

derived service indicators. Bull World Health Organ. 2008;86:480–7.
2.	 Lanzkron S, Carroll CP, Haywood C Jr. Mortality rates and age at death from 

sickle cell disease: U.S., 1979–2005. Public Health Rep. 2013;128(2):110–6.
3.	 Lanzkron S, Strouse JJ, Wilson R, Beach MC, Haywood C, Park H, Segal JB. 

Systematic review: Hydroxyurea for the treatment of adults with sickle cell 
disease. Ann Intern Med. 2008;148(12):939–55.

4.	 Opoka RO, Ndugwa CM, Latham TS, Lane A, Hume HA, Kasirye P, et al. Novel 
use of Hydroxyurea in an African Region with Malaria (NOHARM): a trial for 
children with sickle cell anemia. Blood. 2017;130:2585–93.

5.	 Tshilolo L, Tomlinson G, Williams TN, Santos B, Olupot-Olupot P, Lane A et al. 
Hydroxyurea for children with sickle cell anemia in sub-saharan Africa. N Engl 
J Med. 2019; 380:121 – 31.6.

6.	 Olupot-Olupot P, Wabwire H, Ndila C, Adong R, Ochen L, Amorut D, ... & 
Williams, TN. Characterizing demographics, knowledge, practices, and 
clinical care among patients attending sickle cell disease clinics in Eastern 
Uganda. Wellcome Open Res. 2020. https://www.health.go.ug/2019/12/02/
use-of-hydroxyurea-approved-for-sickle-cell-patients/.

7.	 Brandow AM, Panepinto JA. Hydroxyurea use in sickle cell disease: the battle 
with low prescription rates, poor patient compliance and fears of toxicities. 
Expert Rev Hematol. 2010;3(3):255–60. https://doi.org/10.1586/ehm.10.22.

8.	 Robinson JH, Callister LC, Berry JA, Dearing KA. Patient-centered care and 
adherence: definitions and applications to improve outcomes. J Am Acad 
Nurse Pract. 2008;20(12):600–7.

9.	 Kang HA, Barner JC, Lawson KA, Rascati K, Mignacca RC. Impact of adherence 
to hydroxyurea on health outcomes among patients with sickle cell disease. 
Am J Hematol. 2023;98(1):90–101.

10.	 10, Jose J, Elsadek RA, Jimmy B, George P, Hydroxyurea. Pattern of Use, Patient 
Adherence, and Safety Profile in patients with Sickle Cell Disease in Oman. 
Oman Med J. 2019;34(4):327–35. https://doi.org/10.5001/omj.2019.64. PMID: 
31360322; PMCID: PMC6642718.

11.	 Fogarty H, Gaul A, Syed S, et al. Adherence to hydroxyurea, health-related 
quality of life domains, and attitudes towards a smartphone app among 
Irish adolescents and young adults with sickle cell disease. Ir J Med Sci. 
2022;191:809–16. https://doi.org/10.1007/s11845-021-02588-1).

12.	 Aliyu ZY, Babadoko A, Mamman A. Hydroxyurea utilization in Nigeria, a Les-
son in Public Health. Blood. 2007;110(11):80.

13.	 Okocha EC, Gyamfi J, Ryan N, Babalola O, Etuk EA, Chianumba R, Nwegbu 
M, Isa H, Madu AJ, Adegoke S, Nnebe-Agumandu U, Brown B, Peprah E, 
Nnodu OE. Barriers to therapeutic use of Hydroxyurea for Sickle Cell Disease 
in Nigeria: a cross-sectional survey. Front Genet. 2022;12:765958. https://doi.
org/10.3389/fgene.2021.765958. PMID: 35126450; PMCID: PMC8807646).

14.	 Badawy SM, Thompson AA, Penedo FJ, Lai JS, Rychlik K, Liem RI. Barriers to 
hydroxyurea adherence and health-related quality of life in adolescents and 
young adults with sickle cell disease. Eur J Hematol. 2017;98(6):608–14.

15.	 Adeyemo TA, Diaku-Akinwunmi IN, Ojewunmi OO, Bolarinwa AB, Adekile 
AD. Barriers to the use of hydroxyurea in the management of sickle cell 
disease in Nigeria. Hemoglobin. 2019;43(3):188–92. Epub 2019 Aug 29. PMID: 
31462098).

16.	 Treadwell MJ, Du L, Bhasin N, Marsh AM, Wun T, Bender MA, Nugent D. Bar-
riers to hydroxyurea use from the perspectives of providers, individuals with 
sickle cell disease, and families: report from a US regional collaborative. Front 
Genet. 2022;13:921432.

17.	 Foo KM, Sundram M, Legido-Quigley H. Facilitators, and barriers of 
managing patients with multiple chronic conditions in the community: a 

http://www.health.go.ug/2019/12/02/use-of-hydroxyurea-approved-for-sickle-cell-patients/
http://www.health.go.ug/2019/12/02/use-of-hydroxyurea-approved-for-sickle-cell-patients/
https://doi.org/10.1586/ehm.10.22
https://doi.org/10.5001/omj.2019.64
https://doi.org/10.1007/s11845-021-02588-1)
https://doi.org/10.3389/fgene.2021.765958
https://doi.org/10.3389/fgene.2021.765958


Page 18 of 18Namaganda et al. BMC Health Services Research          (2024) 24:666 

qualitative study. BMC Public Health. 2020;20:273. https://doi.org/10.1186/
s12889-020-8375-8).

18.	 Adimora I, Akingbola TS, Lansigan F, van Hoff J. Pharmacotherapy interven-
tions and barriers to treatment of Sickle Cell Disease in Ibadan, Nigeria. Blood. 
2018;132:3523.

19.	 Ofakunrin AOD, Adekola K, Okpe ES, Oguche S, Afolaranmi T, Kanhu P, Sagay 
AS. Level of utilization and provider-related barriers to hydroxyurea use in the 
treatment of sickle cell disease in Jos. Nigeria Blood. 2019;134:1029.

20.	 Ford N, Ball A, Baggaley R, Vitoria M, Low-Beer D, Penazzato M, Hirnschall G. 
The WHO public health approach to HIV treatment and care: looking back 
and looking ahead. Lancet Infect Dis. 2018;18(3):e76–86.

21.	 Kennedy CE, Fonner VA, O’Reilly KR, Sweat MD. A systematic review of income 
generation interventions, including microfinance and vocational skills train-
ing, for HIV prevention. AIDS Care. 2014;26(6):659–73. Epub 2013 Oct 9. PMID: 
24107189; PMCID: PMC3943565.

22.	 Medley A, Kennedy C, O’Reilly K, Sweat M. Effectiveness of peer educa-
tion interventions for HIV prevention in developing countries: a systematic 
review and meta-analysis. AIDS Educ Prev. 2009;21(3):181–206. https://doi.
org/10.1521/aeap.2009.21.3.181. PMID: 19519235; PMCID: PMC3927325.

23.	 Fulton BD, Scheffler RM, Sparkes SP, et al. Health workforce skill mix and task 
shifting in low-income countries: a review of recent evidence. Hum Resource 
Health. 2011;9:1. https://doi.org/10.1186/1478-4491-9-1.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 

https://doi.org/10.1186/s12889-020-8375-8)
https://doi.org/10.1186/s12889-020-8375-8)
https://doi.org/10.1521/aeap.2009.21.3.181
https://doi.org/10.1521/aeap.2009.21.3.181
https://doi.org/10.1186/1478-4491-9-1

	﻿Understanding patient-related barriers to hydroxyurea use among adolescent and adult patients with sickle cell disease in Mulago and Kiruddu hospitals, Uganda, a qualitative study
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Study design
	﻿Study setting
	﻿Sample size estimation
	﻿Study variables
	﻿Independent variables
	﻿Dependent variables


	﻿Procedures for data collection and instruments
	﻿Quantitative data
	﻿Data quality control
	﻿Data management and analysis

	﻿Results
	﻿Characteristics of adults and adolescents
	﻿Eligibility for HU use
	﻿Patient-related barriers to HU use
	﻿Indications for initiating HU use
	﻿Individual barriers
	﻿Financial constraints


	﻿Inadequate knowledge
	﻿Persistent pain affected the use of HU
	﻿Poor adherence to HU
	﻿Psychosocial, and emotional challenges
	﻿Perceived drug-related side effects affected
	﻿Facility-related barriers
	﻿Long queues
	﻿Drug stock-outs
	﻿Poor communication with health providers
	﻿Community-based barriers

	﻿Facilitators for the use of HU
	﻿Individual level
	﻿Facility level
	﻿Individual
	﻿Health facility based
	﻿Family
	﻿Community-based
	﻿National
	﻿Discussion
	﻿Study limitations
	﻿Study strengths

	﻿Conclusion
	﻿References


