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DEFINITION OF OPERATIONAL TERMS:

Recommended care: This includes uptake of hydroxyurea, chemoprophylaxis with penicillin V

and proguanil, immunization, and hematinic, which is folic acid

Optimal hydroxyurea dose: Starting dosage is 20mgs/kg/day in children; the dose is increased
every 8-12 weeks until the dose-limiting toxicity (myelosuppression or hepatotoxicity) is

experienced or until a maximum of 35mg/kg/day is reached.
Optimal penicillin V dose:

e Children less than three years: Penicillin V syrup 125mgs twice daily

e For children more than three years: Penicillin V syrup/tablets 250mgs twice daily

e Patients with penicillin hypersensitivity may use erythromycin as an alternative: 125mgs
twice daily for children less than three years and 250mgs twice daily for children more

than three years

Started within two months of life and continued until five years of age and for life for those who

have had a surgical splenectomy
Optimal folic acid dose: 5mgs once daily
Malaria prophylaxis: Proguanil:

e <1 year- 25mgs (1/4 tablet) daily

e 1-4years- 50mgs (1/2tablet) daily

e 5-8years 100mgs (1 tablet) daily

e 9-14years- 150mgs (1 ¥ tablets) daily
e >14 years- Adult dose (200mgs)
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Immunization

Vaccine

Schedule

Pneumococcal polysaccharide vaccine

(pneumo -23)

At two years and once every five years

Influenza vaccine

Annually

Meningococcal vaccine

2 doses -< 2years, 1 dose for > 2 years

Hemophilus influenza type B

Booster at 18 months

Xii




ABSTRACT

Background: Sickle Cell Disease is a global public health issue designated by the World Health
Organization and the United Nations. In sub-Saharan Africa, 240,000 newborns are born with
Sickle Cell Disease every year. By 2050, it may reach 400,000. Approximately 24-68% decrease
in mortality has been seen with the advent of common drugs for treating sickle cell disease.
Contrarily, poor drug compliance is linked to higher healthcare use, frequent emergency room

visits, and hospital admissions.

Primary objective: To determine the level of uptake of recommended care among children with
sickle cell disease at Bungoma County Referral Hospital.

Secondary objectives: To (1) determine factors associated with the uptake of recommended care
among children with sickle cell disease and (2) describe barriers and facilitators to adherence to
recommended care among the children with sickle cell disease at Bungoma County Referral
Hospital

Study design: The study design was a multi-method: cross-sectional and qualitative.

Methodology: Eligible participants were aged between 6 months and 18 years with sickle cell
disease, attended the clinic, and consented before participating in the study between December
2023 and February 2024. Quantitative data on the level of uptake of vaccines and medication
was retrieved from patient medical records. Further quantitative data was obtained using a
questionnaire from healthcare workers. Different variables were analyzed from the quantitative
data using STATA and presented as mean, median, and measures of central tendency, and a p-
value of <0.05 was considered significant.

Qualitative data was obtained through in-depth interviews with the caregivers, standardized
questionnaires for the healthcare workers, and targeted focused group discussions with children

above 12 years. Thematic analysis was done using the canvas method.

Results: 215 participants were recruited, males (52.1%), with a median age at diagnosis of 2
years. Caregivers included both parents (76.3%) and single mothers (8.8%). 37.2% had primary
education, 10.2% were formally employed, and 73.5% were unemployed.
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The level of uptake from the medical records was HU 96.3%( n=207), penicillin V 92.6%
(n=199), folic acid 97.7%(n=210), and fansidar 89.8%(n=193). There was 100% uptake of
Kenya Expanded Program for Immunization vaccines; 9 children received Haemophilus
influenza type B, 7 received pneumococcal, and two meningococcal. Adherence was assessed

using a BMQ screen, and 49.8% of children adhered to medication.

Children less than five years old (AOR 4.01, p-value <0.001) in a home with a single mother
(AOR 3.0, p-value 0.05) with formal employment (AOR 2.97, p-value 0.04) had increased odds
of being adherent to recommended care.

Barriers identified included forgetting medicines at home and financial challenges, which made
accessibility and affordability of drugs an issue. Facilitators were health education, making drugs

affordable through subsidization, and social support through support groups.

Conclusions and Recommendations: Vaccination rates were poor, with moderate adherence to
medication. Positive factors included younger age and caregivers with formal employment.
Financial challenges were a significant barrier to non-adherence, with the facilitator aiming at
continuous education for caregivers and adolescents. Accessibility and subsidization of both the
medication and vaccines by the government would significantly improve vaccination rates and

medication adherence.
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1.0 CHAPTER ONE: BACKGROUND

Genetic illnesses like sickle cell disease (SCD) and its variants are brought on by a mutant form
of hemoglobin, hemoglobin S (HbS). Geographical distribution and genetics are closely linked to
the evolution of malaria. Homozygous HbS disease (HbSS), an autosomal recessive condition
initially identified by Herrick in 1910, is the most prevalent. It is characterized by a mutation that
changes the sixth codon of the beta-chain gene from thymine to adenine, enabling valine to be
coded in place of glutamate at position 6 of the Hb beta chain. Severe morbidity and mortality are
brought on by SCD, especially in those of African and Mediterranean descent. Vascular blockage

and ischemia cause many clinical issues in affected people.

More than 300,000 newborns worldwide are born with SCA each year, yet less than 1% of these
births occur in North America and the United Kingdom/Europe. Nigeria, India, and the Democratic

Republic of the Congo account for most of these births. (29).

SCD has been identified by the World Health Organization and the United Nations as a problem
affecting public health worldwide. Challenges remain due to the lack of universal newborn
screening. A regional screening program found the prevalence of SCD in newborns to be 3%. (11)

More than 75% of people with SCD are found in sub-Saharan Africa. This is due to limited access
to medical care and public health strategies to reduce morbidity and mortality that are not
uniformly available (29). In sub-Saharan Africa, 240,000 infants are born with SCD every year
(30); by 2050, this number is expected to reach 400,000. Children born in Africa with SS illness
have an early life mortality rate of 50-90%, according to Grosse SD et al. (10). According to the
World Health Organization, simple, affordable treatments like newborn screening for SCA
followed by therapy can save 70% of SCA deaths in Africa (30).

The most prevalent hemoglobinopathy in Kenya is sickle cell disease, primarily found in the

western and coastal regions where malaria is predominant. In the country’s western region, around

4.5% of newborns have SCD, and 18% have sickle cell trait. (31).



In the lake region, an estimated 17% of children are carriers of the trait, with 0.6% having SCD
(32). At the same time, in the coastal area, a study by Uyoga et al. showed 0.8% of the children
were affected by SCD, in whom admission to hospital and mortality were almost five times and

more than 20 times higher, respectively (27).

Early SCD diagnosis and supportive care have a significant impact on lowering complications,
reducing death, and improving quality of life (27). Countries that have used these treatments have
achieved notable mortality decreases. 94% of SCD patients in the United States and 99% of those
in the Kingdom live to be at least 20 years old (30).

Kenya released guidelines for the management and control of SCD in August 2021 in an effort to
increase early detection, lessen the effect of complications, and lower mortality. According to the
Kenyan National Guidelines on Control and Management of SCD, Comprehensive care consists

of the following:

e Correct diagnosis, ideally when the baby is still a newborn;

e Early initiation of penicillin prophylaxis and continuous administration for five years;
e Procedures for immunization;

e Safe transfusion protocols;

e Providing the patient and their families with psychosocial support;

e Providing folic acid supplements as nutritional support;

e Appropriate pain control and frequent follow-up clinics;

e Use of hydroxyurea

e Prophylactic antimalarial drugs in malaria-endemic areas

e Screening for chronic complications

Clinical success is determined by patient adherence to medication regimen. Regardless of how
effective drug regimens are, healthcare is at risk if children and parents do not follow the directions
as advised. (17). There has been a reduction in mortality by an estimated 24-68% since the
introduction of medication frequently used in the treatment of SCD. Poor treatment compliance,

however, is linked to higher health care costs, including frequent emergency room visits and

2



hospital admissions. Also, poor adherence to hydroxyurea has been linked to poor quality of life

in terms of health and a high rate of absences from school (33).



2.0 CHAPTER TWO: LITERATURE REVIEW

2.1 Genetics of Sickle Cell Disease

SCD refers to a collection of genetic disorders brought on by changes in the gene that codes for
the hemoglobin subunit f (HBB), such as sickle cell anemia (SCA), HbSC, and HbSP —
thalassemia. At position 6 of the mature beta-globin chain, glutamic acid is converted to valine in
the sickle Hb (HbS) allele, Bs, which is an HBB allele. An adenine to thymine substitution results
in this. SCD manifests when both HBB alleles are altered, and at least one of them is the Bs allele.
The HbS polymers that are deoxygenated (not bound to oxygen) may cause the erythrocyte to
stiffen. Those who carry the one Bs allele have the sickle cell trait (HbAS) but not the most
prevalent SCD genotype, SCA, which has two s alleles (Bs/Ps).

While heterozygous carriers of the Ps allele have the sickle cell trait (HbAS) but not SCD,
homozygous carriers of the s allele have SCA. Autosomal codominant inheritance describes
SCD. The most prevalent type of SCD, SCA, is a chronic illness marked by severe organ damage,

persistent hemolytic anemia, and sporadic pain attacks.

Life expectancy and clinical severity of SCA vary greatly. High fetal Hb (HbF) levels, which are
a heterodimeric mixture of two a-globin proteins and two Y'-globin proteins (encoded by HBG1
and HBG2) and the co-inheritance of a-thalassemia ( caused by mutations in HBAL and HBA?2)
are typically associated with milder SCD phenotypes, according to genetic and genome-wide

association studies (34).

HbF prevents deoxygenated HbS from polymerizing since HbF is not included in the HbS polymer.
In midgestation, HbF levels are at their maximum. By the time a healthy, unaffected infant is six
months old, HbF makes up less than 1% of their total hemoglobin. Most adults with SCD have
greater amounts of HbS. As a result, the condition is typically less severe, especially in childhood,
when HbF levels are around 30%.

Although its distribution in sickle red blood cells varies, hydroxyurea raises HbF levels in the
majority of individuals. Less protection against harm caused by polymers is given to cells with
lower HbF levels. Hemolytic anemia persists as a result, and the majority of patients continue to
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experience symptoms but with a lower likelihood of complications and likely improved survival.
In addition to hydroxyurea, other innovative therapies based on HbF induction (e.g., lysine-
specific histone demethylase 1 [LSD1], histone deacetylase inhibitors, and immunomodulatory
medications) are now being studied at various levels (35).

2.2 Pathophysiology of SCD

Multisystem SCD is a gene mutation-driven condition. Practically all of the body’s organs might
be impacted. This kind of normal adult hemoglobin (HbA), which is caused by the existence of
aberrant red blood cells that have been injured by HbS, is inherited from one or both parents
(homozygosity for the HbS gene), paired with another hemoglobin type, such as hemoglobin C
(HbC), or with B-thalassemia (compound heterozygosity).

Following deoxygenation, HbS polymerizes and causes cation and water loss, which damages the
erythrocyte. These damaged cells’ abnormal rheologic properties and production of adhesion
molecules result in hemolytic anemia and the possibility of blocked tiny arteries, consequently
leading to vaso-occlusion. Vaso-occlusion often leads to acute issues such as ischemic tissue

damage, which can end in excruciating pain or organ failure (35).

HbS polymerization, vaso-occlusion, and hemolytic anemia are the main features of SCD’s
pathophysiology. These pathologic events have a cascade of side effects. Inflammation, oxidative
stress, hypercoagulability, platelet activation, increased neutrophil adhesiveness and, functional

nitric oxide insufficiency, and reperfusion injury are some of them.

Chronic complications (bone disease, hyposplenism, liver damage, renal failure, and bone disease)
include those that develop over time as a result of progressive ischemia organ damage or large-
vessel vasculopathy, such as cerebral vascular disease, pulmonary hypertension, priapism, and
retinopathy. A substantial source of morbidity and mortality in early infants, hyposplenism carries
a high risk of infection (35).

2.3 Diagnosis and screening
Hemoglobin analysis is used to determine the diagnosis of SCD. This frequently entails protein

electrophoresis or chromatography, that are straightforward, inexpensive methods that are used



broadly around the world. There are now programs in place for universal neonatal screening, which
enables immediate accessibility to penicillin prophylaxis, comprehensive care, and family training
on the early identification of crises, which has been credited with some of the recent increase in
survival for sickle cell disease (51).

2.4 Management of Sickle Cell Disease
In August 2021, Kenya launched guidelines on the control and management of SCD in an effort

to increase the rate of early diagnosis, lessen the burden of complications, and lower mortality.

2.4.1 Hydroxyurea

The bioavailability of hydroxyurea upon oral treatment is very good. It merely calls for a single
daily dose, which boosts medication compliance. It possesses predictable, dose-dependent,
transitory, and reversible hematological toxicities and shows promise against a variety of

pathophysiologic processes.

The drug falls under the antineoplastic agent and antimetabolite categories. Hydroxyurea is
converted into the free radical nitroxide that squelches the tyrosyl free radical at the active site of
the M2 subunit of ribonucleotide reductase. Hydroxyurea is a strong ribonucleotide reductase
inhibitor that stops ribonucleotides from being converted into deoxyribonucleotides, interfering

with DNA synthesis while having little effect on RNA or protein synthesis.

In patients with hemoglobinopathies, the myelosuppressive and cytotoxic actions of hydroxyurea
appear to cause erythroid regeneration and early activation of erythroid precursors, which leads to
an increase in the production of reticulocytes containing HbF and total HbF. Nitric oxide can also,
in addition to these other effects, enhance erythrocyte HbF through nitric oxide-dependent
pathways, decrease neutrophil counts, raise erythrocyte volume and hydration, make sickle
erythrocytes more deformable, and change how sickle erythrocytes attach to the endothelium. The
hydroxyurea molecule should directly release nitric oxide, allowing for beneficial local effects on
the endothelium that will accelerate the vaso-occlusive process and lessen vascular dysfunction
(37).



It is the only drug with a track record for lowering the frequency of painful episodes. Hemoglobin
and HbF levels are both higher. Blood transfusions, unpleasant episodes, and ACS episodes are
typically reduced. The clinical advantages of hydroxyurea in children with SCD and co-
morbidities like malnutrition and malaria have long been established, and the prospective
Realizing Effectiveness across Continents with Hydroxyurea trial, in which Kenya was one of the
four participant countries also showed no safety concerns in these patients. According to a
retroactive quasi-experimental investigation on the effect of HU on the frequency of blood
transfusions, HU considerably decreased the number of transfusions (18).

According to Kenya National Guidelines for control and management of SCD, indications for
starting hydroxyurea include:

e SCD in achild older than nine months

e Adult having three or more serious VOCs in any given year

e Serious and /or reoccurring ACS (2 or more episodes in a lifetime)

e When daily activities or quality of life are affected by chronic anemia

e When the goal of long-term transfusion therapy to prevent new or recurrent strokes is not

feasible
e Repeated priapism

e Patients who take erythropoietin and have chronic renal disease

Every 8 to 12 weeks at first, until they are on a stable dose, and then, as necessary, complete blood
counts and liver function tests should be done in the lab for patients using hydroxyurea. Starting
at 20mg/kg/day for children, the dose should be increased every 8 to 12 weeks until either a
maximum dose of 35mg/kg /day is attained or dose-limiting toxicity (myelosuppression or
hepatotoxicity) is observed. Myelotoxicity, macrocytosis, hyperpigmentation, mouth ulcers,
megaloblastic alterations, and skin toxicity rashes are only a few of the side effects (52).

Barriers to hydroxyurea adherence reported by some patients include forgetting, not having the

medication, medication running out, side effects, and lack of knowledge (39).



A single institution cross-sectional study on health-related quality of life domains and patients’
perception of SCD and hydroxyurea (n=34) showed 74% adherence to hydroxyurea using the
Modified Morisky Adherence Scale; participants with higher adherence noted more hydroxyurea
benefits and had better emotional response. The study concluded that dynamics affecting
hydroxyurea adherence were complex, and understanding patients’ insight was critical to reducing

adherence barriers (4).

The most frequent provider-related hurdles to HU usage were patient compliance with taking the
medication and the required laboratory monitoring. Non-compliance may occur from a lack of
access to care, a barrier at the system level, or patient anxiety over side effects. However, if doctors
refuse to prescribe HU to qualified patients because of their misconceptions about the medication,
patents’ access to the treatment may be restricted (41). In a cross-sectional study on the healthcare
system in Nigeria, barriers to the therapeutic use of hydroxyurea for SCD were identified,
particularly at the patient, provider, and health system levels. 74.3 percent of clinicians prescribed

hydroxyurea.

Limited drug knowledge, low doctor and nurse self-confidence in prescribing, and low self-
reliance in counseling were some of the difficulties faced by clinicians. Additional factors were
the drug’s restricted availability as well as its reported adverse effects, perceived preference of the
patient for conventional medication, patient and attendant laboratory monitoring costs, and
preference for traditional therapy as perceived by the patient. Lack of information, price, perceived
side effects, lack of pediatric formulation, and religious beliefs on disease causation were some of

the obstacles faced by patients and caregivers (38).

A cross-sectional study conducted by Mukinayi et al.as part of a face-to-face survey of 188
pharmacies revealed that hydroxyurea was available in 22% of them, though more commonly in
pharmacies in large cities than in smaller ones. The average cost of hydroxyurea was $ 15, which
was more expensive than the average patient with sickle cell disease could afford. According to
this study, hurdles to adherence include high cost and availability, especially in small cities (13).

Another survey on hydroxyurea in children with SCD in resource —limited settings found that



parents were satisfied with the drug (89.5%), but 61% expressed dissatisfaction with its daily use

as well as the frequency and cost of monitoring (40).

The majority of the practitioners saw between 10 and 50 patients per month, and the majority
(66.7%) issued five prescriptions for hydroxyurea each month, according to a study conducted in
Nigeria by Adeyemo et al. Despite the fact that the vast majority of doctors in Nigeria were aware

of hydroxyurea's clinical effectiveness, the drug was woefully under prescribed (14).

A Tanzanian study that examined the factors influencing the management of SCD with HU
identified misinterpretations of SCD by parents, financial constraints, regulatory restrictions,
concerns and fears of medical professionals regarding the appropriateness of HU, shortages of
laboratory supplies and consumables, and limited availability of HU barriers. The ability to access
HU, as well as sufficient parental and physician understanding of SCD and HU, were facilitators
(16).

2.4.2 Malaria Chemoprophylaxis
In regions of the world where malaria is widely transmitted, the sickle cell gene is frequently

present. The fact that those who are “carriers” of the sickle gene seem to benefit from having it is
among the reasons why it has survived. These individuals are somewhat resistant to contracting

Plasmodium falciparum malaria.

Malaria in nations where it is a prevalent disease is the most frequent initiating factor of crises in
SCD. Mortality and morbidity are higher in SCD and malaria patients. According to a study
conducted in Nigeria, malaria parasites are the most prevalent infectious agent in patients with
homozygous sickle cell disease who require hospitalization. A demographic study done in Kilfi
revealed that malaria-related deaths among SCA children was around ten times greater than those
in controls (27).

There are several proposed mechanisms to account for the elevated morbidity and mortality of
malaria in SCA. First off, since Plasmodium falciparum appears to prefer the youngest red blood
cells, the chronic hemolysis associated with SCA predisposes to reticulocytosis, which may

enhance vulnerability to Falciparum infection in SCA. Second, due to the spleen’s function in
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malaria immunity, the splenic infarction in SCA may impair its capacity to eliminate infected red
blood cells. Moreover, the baseline anemia combined with the decrease in hemoglobin due to

hemolysis caused by malaria ideally triggers a life-threatening situation in SCA patients (42).

Homozygous sickle cell disease patients who did not take chemoprophylaxis against malaria
experienced an increase in malaria-related morbidity and mortality. With malaria
chemoprophylaxis, fewer deaths and crises were observed, and there was thought to be an
improvement in growth, quality of life, and resistance to other illnesses. As a result, several
authorities advise against stopping malaria prophylaxis in homozygous SCD patients. The
antimalarial medications proguanil, pyrimethamine, and mefloquine are wused for

chemoprophylaxis (21).

Prophylactic antimalarial medication is advised for individuals who reside in malaria-endemic
areas, in addition to the normal precautions (e.g., use of insecticide-treated mosquito nets and
environmental measures). Compared to 6.4% in the proguanil group, sulphadoxine-pyrimethamine
(SP) significantly reduced the prevalence of malaria parasitemia, doing so by 25%, according to a
Nigerian study comparing monthly doses of SP to daily doses of the drug. SP costs eight times

less than proguanil (43).

Daily proguanil or intermittent preventative therapy (IPT) with sulfadoxine-pyrimethamine plus
amodiaquine (SPAQ) or mefloquine-artesunate (MQAS) were compared in an RCT for safety,
tolerability, and effectiveness. Despite the fact that only 57 percent of patients took their
recommended daily dose of proguanil, the IPT regimens were adhered to very well and were well
tolerated. Vomiting and abdominal pain were the most typical adverse reactions. In comparison to
daily proguanil, the protective efficacy against malaria for SPAQ and MQAS was 36% and 61%,
respectively. Children who got IPT had fewer outpatient visits than those who received proguanil
(53).

Proguanil uptake was low (67.4%), according to a descriptive cross-sectional study conducted in
Benin on proguanil use as malaria chemoprophylaxis and the socioeconomic factors influencing

its use in children aged 6-59 months. Social factors linked to increased proguanil usage included
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attending the sickle-cell clinic at the University of Benin Teaching Hospital, having mothers with

a tertiary level of education, and owning ITN (12).

2.4.3 Immunization Practices

The most frequent side effects in people with SCA are infections. As a result, erythrocytes with a
sickle form being trapped in the Billroth and sinusoidal cords, splenomegaly is a condition that
affects children between the ages of 0 and 6 years old. This condition causes congestion in the red
pulp, which in turn causes thromboses and infarction, which ultimately causes the organ to atrophy
and fibrose. This process, known as auto splenectomy, typically starts by the time a child is five
years old. Prior to auto-splenectomy, the prolonged splenic aggression reduces phagocytic capacity
through opsonin and antibody production, which results in functional asplenia that develops

between the sixth and eighth year of life to become permanent.

Increased vulnerability to capsulated organisms infections, especially pneumococcus and
Haemophilus influenza type b (Hib), is brought on by asplenia. Children under five who have SCA
are at an estimated 30-100 times increased risk of contracting the latter than healthy youngsters.
These infections, along with acidosis, hypoxia, and dehydration, start or exacerbate sickle cell
crises because they increase inflammatory cytokines production, which in turn promotes sickle
cell and polymorphonuclear cell adhesion as well as endothelial adhesion cells in the vascular

endothelium.

If left untreated, these disorders can create a vicious cycle that is harmful to the patient and can
even be fatal. Therefore, there is a need for efficient management and prevention. Salmonella
infections are 25 times more likely to occur in SCA patients, particularly older children and adults.

Pneumococcal and Hib infections are still common in children under the age of three (45).

Salmonella species are more frequent, and S. aureus is less regularly the cause of osteomyelitis.
For Mycoplasma, Chlamydia, and other lower respiratory pathogens, the chest syndrome and its
associated microvascular illness carry a risk of persistent and severe infections, especially in the

subset of children with SCD who are prone to pain or microvascular sequestration, such as those

11



with HbSC. Conjugate Haemophilus vaccine immunization has significantly reduced the number

of infections brought on by this bacterium (44).

According to the Kenya Expanded Programme on Immunization, children with SCD must receive
all vaccinations. They are, however, recommended to get additional vaccines and boosters as

follows:

e Pneumococcal Polysaccharide vaccine (Pneumo-23) at two years of age and once every five
years

¢ Influenza vaccine annually

e Meningococcal vaccine- 2 doses for < 2 years and one dose for > 2 years

e Haemophilus influenza type B — Booster at 18 months

More than 40% of children with SCD did not obtain all recommended vaccines by the age of 19
months, according to a study on the primary immunization series coverage of SCD-affected infants
conducted in Michigan (46).

A study in Brazil on vaccination in pediatric patients (n=117) with SCD found vaccination
coverage was >95% for routine vaccines. Most frequently missed and delayed vaccines were those
specifically recommended to individuals with SCD as per national guidelines-especially those

against encapsulated bacteria (49).

Children with functional asplenia had an immunization compliance rate of 6%, according to a
Kentucky study by Infanti L et al. on children with sickle cell disease (6 of 107). In contrast to
meningococcal and pneumococcal vaccines, which had adherence rates between 25-77%, almost
all children received H. influenzae type b vaccinations. A complete immunization history was only

recorded for 3 cases (3).

An audit of sickle cell patients at Newham University Hospital who had received vaccinations
revealed 80 and 86 patients, respectively, in the first audit and the follow-up audit. When the
patients’ vaccination status was reassessed, it rose to 43 (50%) from 24 (30%). 38 (44%), up from

33 (41%), had recent pneumococcal immunizations. In both audits, the vaccination uptake rates
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for Hepatitis B virus, Haemophilus influenza B, and Meningococcal Group C were under 31%.
With the exception of pneumococcal and HBV vaccinations, a significant increase in

immunization rates was seen for all vaccinations (48).

A cross-sectional study in Uganda that examined the uptake of advised therapy for young children
with SCD in a central SCD clinic in Kampala and focused on regular immunization and
antibacterial and antimalarial prophylaxis discovered that these protective measures were
frequently late and insufficient. Only 17 (13.5%) of the children received all of their shots on

schedule. Younger age was linked to vaccination completion (22).

2.4.4 Penicillin Prophylaxis

Owing to a missing or non-functioning spleen and a weakened immune system, children with SCD
who are under five years old are more likely to contract a life-threatening pneumococcal infection,
particularly Streptococcus pneumonia and Haemophilus influenza.

Pneumococcal septicemia has an incidence rate of 10 per 100 patient-years in children under the
age of three, according to the Co-operative Study of SCD, making infants and young children

especially vulnerable (23).

Children with sickle cell disease who received prophylactic penicillin had a lower incidence of
infection, according to a Cochrane study on the use of prophylactic antibiotics (24).

Penicillin prophylaxis is therefore advised to begin in infants with SCD within the first two
months of life and continue until the age of five; in contrast, children with SCA who are receiving
comprehensive care and have not previously had a severe pneumococcal infection or undergone a
splenectomy may safely stop prophylactic penicillin therapy at the age of five (50). Nonetheless,
it is provided for life to individuals who have undergone surgical splenectomy. For children who
have experienced more than two episodes of severe pneumonia, it may be used for the remainder

of their lives.

According to a Buffalo study, 83 out of 123 SCD patients (67.5%) who participated in a structured
questionnaire about their compliance with penicillin prophylaxis reported doing so. 53 out of 123
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patients (43.1%) had their compliance levels measured using a urine assay. When compared to
patients older than five years, measured compliance was significantly higher in patients younger
than five years (25/41 [61%] vs. 28/82 [34%)], respectively). Moreover, it was much higher among
patients with private insurance than in those with public insurance (17/28 [61%)] vs. 33/90 [37%]).
The recruitment site, sex, the most common emergency department complaint, or

hemoglobinopathy were not significantly linked with measured compliance (19).

60% of the mothers reported following the instructions to get the 14-day refills, according to a
study on parental health beliefs and compliance with prophylactic penicillin administration in
children with SCD. Only 12% followed the program, according to pharmacy statistics. The Health
Belief Model was able to pinpoint about 30% of the variation in compliance rates. Perceived costs
associated with getting prescriptions refills and remembering to take them are listed among the

factors linked to noncompliance (20).

According to objective and subjective methods of assessment in a study on the uptake of Penicillin
V prophylaxis among children with SCD at a specialty clinic for sickle cell disease conducted in
Ghana, adherence was found to be 30% and 68%, respectively. Grandparent care improved the
likelihood of adherence to the objective technique. Patients older than ten years, those being cared
for by parents or caregivers who are divorced, improper pen V dosage, and those using homemade
(herbal) preparations for treating SCD were among the factors that decreased the likelihood that

patients would comply to their medication regimen (47).

2.4.5 Folic Acid Supplementation

Chronic hemolysis and a shorter erythrocyte life span are both effects of sickle cell disease. It is
believed that the increased RBC production and turnover in SCD raises the need for folate, a family
of water-soluble chemicals necessary for erythropoiesis. (25). Folic acid supplementation is
recommended because of the increased demand from persistent hemolysis, according to Kenyan

National guidelines for the management of sickle cell disease.

A Cochrane review on supplementation of folic acid concluded that folic acid supplementation

increased serum folate levels (26).
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Folic acid, benzathine penicillin injection, and proguanil adherence was 85.4%, 100%, and 75.4%,
respectively, according to a study by Were et al. on the relationship between chemoprophylaxis

adherence and morbidity (15).

2.5 Medication Adherence

Adherence is defined as “the extent to which a person’s behavior-taking medication, following a
diet, and/or executing lifestyle changes corresponds with agreed recommendations from a health
care provider.” Medication adherence is an intricate and dynamic behavioral process that greatly

affects individual, social, and environmental factors.

The National Institute for Health and Care Excellence (NICE) defines “medication adherence” as
the level of behavior compliance with the established instructions for the prescribed medication.
By emphasizing the necessity of giving in, compliance is expanded in significance through
adherence. The degree of adherence a patient has to their medication regimen is a crucial aspect
of clinical effectiveness. Healthcare will be impacted regardless of how effective medicine

regimens are if children and parents do not follow instructions appropriately (17).

Nonadherence is linked to higher rates of morbidity and mortality as well as higher costs of
medical care. Poor drug adherence was the cause of 33-69% of all medication-related hospital
admissions in the United States, costing an estimated $ 100 billion annually. With an average of
about 50%, rates of adherence to drug regimens among children with chronic diseases are
comparable to those among adults with chronic diseases, and adherence declines over time (36).

Treatment hurdles for SCD include nonadherence to monitoring and medication regimens.

An analysis of 24 articles with a focus on antibiotic prophylaxis (13 articles), iron chelation (5
articles), and hydroxyurea (5 articles) was done in a systematic review on medication adherence
in pediatric patients with sickle cell disease under the age of 25. Most participants reported average
adherence; adherence rates varied from 16 to 89%. Using prophylactic antibiotics intramuscularly
as opposed to orally can help patients adhere to their medications more consistently. Among the
obstacles were forgetting, poor dose, and fear of negative effects. Nonadherence was linked to

greater vaso-occlusive crises and hospitalizations. (8)
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In a follow-up to the aforementioned study, a systematic and meta-analytic evaluation (n=49)
discovered that drug adherence rates varied from 12 to 100% overall. A third of the research

examined correlations between adherence and significant demographic, physiological, and

psychosocial variables. (9).
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Table 1: Literature Review: Summary

Title and Author

Study Type and Population

Key findings

Medication Adherence Among
Pediatric Patients with Sickle

Cell Disease

K. Loiselle et al, 2015

Systematic and Meta-Analytic Review:

14 studies investigating the relationship
between  demographic, medical, and
psychosocial ~ factors and  medication

adherence

Adherence to total drug regimen (50%), prophylactic
antibiotics (21.4%), hydroxyurea (14.3%), iron chelators
(7.1%), and sodium phenyl butyrate (7.1%).

Older age was linked to lower adherence. Greater

adherence was linked to less health care use.

Medication Adherence Among
Pediatric Patients with SCD

Kathleen E Walsh et al. 2014.

A Systematic Review:

Individuals with SCD under 25 years

The majority of studies reported average adherence;
adherence rated ranged from 16 to 89%. Factors related to

medication: intramuscular delivery of prophylactic

antibiotics improved adherence more than oral

administration. Other factors include forgetting, wrong

dosage, and fear of negative effects.

Barriers to Therapeutic Use of
Hydroxyurea for Sickle Cell
Disease in Nigeria: A Cross-

Sectional Survey

Emmanuel Chide Okocha et al
2022.

A cross-sectional survey

Administered to doctors (n=70), nurses or
counselors (n-17), and patients or their

caregivers (n=33) at 13 health centers

Provider prescription-74.3%

Physicians’ knowledge on SCD-61.4%

Physicians unaware of Hydroxyurea-4.3%

Nurses or counselors unaware of hydroxyurea-17.6%
Barriers to hydroxyurea prescription- lack of knowledge
and self-efficacy (27.1%), perceived affordability for the
patient (25.7%), perceived side effects (67.1%), and

reported patient preference for traditional therapy.

Immunization Adherence in
Children with Sickle Cell
Disease

Lisa M Infanti et al, 2020

A Single-Institution Experience
Children with SCD aged 2-18 years
N=107

Children with functional asplenia had a 6% complete
adherence rate to the ACIP-recommended vaccination
regimen. In contrast to the meningococcal and
pneumococcal vaccines, which had adherence rates
between 25-77%,

Haemophilus influenza type b vaccine.

almost all children received the

Meningococcal B vaccine25%

Uptake and usage of proguanil
as malaria chemoprophylaxis
and the socio-economic
determinants of proguanil usage
in children with sickle cell
anemia in Benin

Enato I. G et al 2022

Descriptive cross-sectional study
N=420

67.4% used proguanil

94.7% reported daily use

0.7% used pyrimethamine

No malaria chemoprophylaxis in 31.9% of cases.
The use of proguanil was significantly predicted
positively by having mothers with higher levels of
education, attending clinic at UBTH, being older (36-59

months), and owning an ITN.

Correlation between adherence
to  chemoprophylaxis  and
morbidity among patients with
SCD in
Hospital, Kenya

Were ZN et al. 2021

Webuye County

A prospective observational study N=137
Adherence was assessed using a Brief

Medication Questionnaire

Adherence toProguanil-75.4%

Folic acid-85.4%

Benzathine penicillin-100%

The incidence of febrile diseases, blood transfusions, and
painful episodes rose when folic acid and proguanil were
not taken as prescribed.
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2.6 Study Justification and Objectives
2.6.1 Study justification and utility

Poor adherence affects between 30 and 70% of individuals with chronic diseases. This is a result
of protracted treatment periods, several drugs, and intervals of clinical remission. Nonadherence
has been linked to overmedication, toxicity, treatment failure, an increase in medical problems,
and higher morbidity, all of which have been linked to decreased quality of life and a
disproportionate burden on the healthcare system (17)

In a study on assessment and intervention strategies, Smith et al. discovered that almost one-third
of adolescents with chronic illnesses did not follow their treatment plan. Despite the extensive
studies on poor patient adherence in pediatric chronic disorders, the prevalence of nonadherence

is still significant (1).

In SCD, the recommended care includes taking penicillin prophylaxis, immunization, malaria
prophylaxis for those in malaria-endemic areas, folic acid supplementation, and hydroxyurea use.
Adherence difficulties in children with SCD can lead to additional disease complications and even
death.

A prospective observational study by Were et al. on the correlation between adherence to
chemoprophylaxis and morbidity showed an increase in the rate of blood transfusions, painful
episodes, and febrile illnesses due to nonadherence to folic acid and proguanil. Some of the

recommendations included conducting studies to identify the causes and amend them. (15)

There is currently limited data on the determinants of adherence to recommended care in children
with SCD in Kenya. It is, therefore, crucial to identify local barriers to poor adherence with the
aim of addressing them, improving the management of children living with sickle cell disease, and
promoting facilitators. Identification of barriers and facilitators to adherence in patients with SCD
will create awareness among health care workers and caretakers, and this will improve the quality
of life in these patients. The findings of the study shall be useful in the formulation of local

guidelines that will greatly enhance the management and overall outcomes of these patients.
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2.6.2 Research Question

What is the level and determinants of uptake of recommended care among children with sickle cell
disease at BCRH?

2.6.3 Objectives

Primary Objective
To determine the level of uptake of recommended care among children with SCD at Bungoma
County Referral Hospital (BCRH).

Secondary Objectives
1. To determine factors associated with uptake of recommended care among children with SCD at
BCRH

2. To describe barriers and facilitators to adherence of recommended care among the children with
SCD at BCRH
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3.0 CHAPTER THREE: METHODOLOGY

3.1 Study Design

Multi-method: cross-sectional and qualitative

3.2 Study Setting

The study was conducted at Bungoma County Referral Hospital (BCRH). It is located in Bungoma
town along Kanduyi — Mumias road, Bungoma County (coordinates 0.8479°N, 34.7020°E) in
Western Kenya. Western Kenya is among the areas with high prevalence of SCD. Bungoma
County has a population of approximately 1.5 million. It comprises ten sub-counties.

3.3 Study Site
BCRH is a level IV health facility that serves a population of around 80,000 patients from all

around the county. BCRH is a 223-bed capacity hospital with a pediatric unit separate from the
main hospital. The pediatric unit has both inpatient and outpatient services with a records
department, a laboratory, a pharmacy, and a SCD and hemophilia clinic. The clinic operates from
Monday to Friday, 8 a.m. to 4 p.m., and accommodates patients of all ages with sickle cell disease.
It has ~600 patients with SCD, 500 being children < 18 years, and ~ 5 patients with hemophilia.

On average, ~10-15 patients are reviewed on each clinic visit, mainly children below 12 years. A
pediatric clinical officer trained in the management of sickle cell disease runs the clinic with a
team comprising of 2 nurses, nine registered clinical officers, a social worker, a records officer,
and a nutritionist.

Patients are enrolled in the clinic upon diagnosis by Hb electrophoresis, and then baseline
investigations are done before commencing hydroxyurea, folic acid, pen V, and IPT with
sulfadoxine/pyrimethamine (fansidar).

Upon arrival, the patients are triaged and their files are retrieved from the records department
before proceeding to the clinic. The clinic has three consultation rooms for the clinician, the nurse,
and the nutritionist. The nurse controls the flow of patients; the clinician checks on evidence of
crisis and medication. Documentation of patients’ progress is done manually on patients’ hard

copy files and electronically using fun soft software. Once the patients are reviewed, they are sent
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to the pharmacy or laboratory, depending on their condition. Those sent to the laboratory can either

be admitted or sent home with medication based on the results and the clinical condition.

The patients then go to the records department to book their next appointment. The clinic is also a
walk-in, so any unwell patients with SCD are admitted through the clinic. The patients’ files are

returned to the records office at the end of the day.

3.4 Key Case Definitions and Outcomes of Interest
Sickle Cell Disease — A child with a diagnosis confirmed by a positive Hb electrophoresis test

Uptake of medication — Yes or No

Adherence using a Brief Medication Questionnaire

The Brief Medication Questionnaire examined the patient’s medication-taking behaviour and
obstacles to adherence. Three screens comprise the test: a 2-item recall screen, a 2-item belief
screen, and a 5-item regimen screen. These tests evaluate the last week’s use of each patient’s
prescriptions based on medicine efficacy, troublesome side effects, and recall issues. Svarstad et
al. also noted that this questionnaire is well-liked by medical professionals due to its capacity for

self-administration, evaluation of multidrug regimens, and reduction of practitioner training (54).

The instrument’s total score consists of the sum of the scores of its three sections. Participants
receive a score of 1 if their response indicates potential non-adherence and O if it indicates
adherence. The score for the regimen section ranges from 0 to 7, and the belief and recall sections
both range from 0 to 2. Hence, the maximum total BMQ score is 11, and any score greater than
zero for any one of the sections indicates potential non-adherence to prescribed treatment. The
BMQ classified participants into the following categories: adherence (no positive response in any
domain), probable adherence (positive response in one domain), probable low adherence (positive

response in two domains), and low adherence (positive responses in all three domains).

Adherence was defined as (adherence and probable adherence) and non-adherence as (probable

low adherence and low adherence).
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BMQ was validated using a medication event monitoring system in 20 patients. Sensitivity varied
from 80-100% and specificity from 90-100%, making it superior to other existing tools (54). It has
also been used to evaluate adherence to medication in patients with SCD in Kenya.

Barriers to adolescents’ taking hydroxyurea and having a healthy quality of life were identified by
Badaway et al. using the brief medication questionnaire and other adherence scales. (4).

Scores are summed and range from 0-8 (Appendix I11).

3.5 Study period «

The study was conducted between December 2023 and February 2024.

3.6 Study population
This study population was considered in two categories: children and health care workers.

3.6.1 Children with SCD
Children aged between 6 months and 18 years with a diagnosis of sickle cell disease during the

study period attending SCD clinic and health care workers working within the SCD clinic in
BCRH.

3.6.1.1 Inclusion criteria
e Children aged between 6 months and 18 years with sickle cell disease

e Diagnosed by Hb electrophoresis
e On follow-up for at least three months
e Informed consent by guardian

e Health care workers working within the SCD clinic in BCRH

3.6.1.2 Exclusion criteria
e Children newly diagnosed with SCD

e Children with SCD and other co-morbidities

3.6.1.3 Sample Size Determination and Sampling
The Sickle Cell Disease clinic has approximately 500 children with SCD. A sample was drawn

from this finite population, and the sample size was determined as follows:
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n=500x% (1.96) 2 x 0.50 x 0.50

0.052 (500-1) + (1.96) 2 x 0.502
Where
N is the sample size with finite population correction
N is the size of the target population =500
Z is the statistic for 95% level of confidence = 1.96
P is the estimated level of uptake of recommended care = 50%
d is the margin of error equal to 5%
n=218

Sampling was done using consecutive sampling.

3.6.2 Health care workers
3.6.2.1 Inclusion Criteria
e Health care workers who have worked for a minimum of 6 months in the clinic

3.6.2.2 Exclusion Criteria
e Health care workers who decline consent

3.6.2.3 Sampling method
There are 12 healthcare workers stationed in the SCD clinic, and they were all included in the

study using the convenience sampling method.

3.7 Quantitative Aspect
Children with sickle cell disease were identified on follow-up at the SCD clinic as eligible for the

study. Informed consent (Appendix IV and V) was sought from the caregivers, and assent
(Appendix X and XI) was sought for the children over seven years of age. For those who gave
consent, their records were retrieved and reviewed to check for medications they were on and
immunization status. Patient and caregiver interviews were conducted using the Brief Medication

Questionnaire to check for adherence. Consecutive sampling was done.
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Figure 1: Flow chart showing the study procedure

3.8 Qualitative aspect
For the qualitative arm of the research to determine facilitators and barriers to adherence to care,

in-depth interviews were done with caregivers and children above ten years of age. Children 12
years to 18 years who gave consent were recruited in the focused group discussion. The discussions
continued to the point of information saturation. Convenience sampling was done, and consent

was sought first, then in-depth interviews for health care workers was done.
The confidentiality of the participants was maintained throughout the study.

3.9 Data collection, management, and analysis
The principal investigator and research assistant collected data. Quantitative data was collected

from the patient’s records and structured questionnaires, coded, and entered into an Excel sheet.
The data was cleaned for any errors before analysis using STATA software. Qualitative data was
obtained from focused group discussions and in-depth interviews, which were then audio-
recorded, transcribed, and translated accordingly. Themes were then developed using the canvas

method.
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Descriptive analysis: study participants’ characteristics. This included age, gender, residence, level
of education of caretakers, and socioeconomic status, which were presented as mean and median

for continuous variables and frequency and proportions for categorical data.

Data on medication taken by the children with SCD: hydroxyurea, folic acid,
sulfadoxine/pyrimethamine, penicillin V, and immunization. This was presented as frequencies

and proportions.

Data on determinants of adherence was analyzed using bivariate tests of association. The first step
was a univariate analysis for categorical variables: chi-square and t-test for continuous.

Multivariate analysis was the next step, which included binary logistic regression.

Qualitative data from the interviews and focus group discussions was coded using ATLAS.i.
Themes, patterns, and relationships were identified from the data and summarized. There were
also quotes from the transcripts to highlight major themes.

3.10 Quiality Control
The principal investigator and research assistant collected the data while ensuring validity. Data

was collected only from participants who fulfilled the inclusion criteria.
Focus group discussions and in-depth interviews were conducted in a language the participants

understood.

3.11 Ethical Considerations
e The University of Nairobi’s Department of Paediatrics and Child Health was contacted for

approval before the study.
e Ethical approval was sought from the Kenyatta National Hospital/University of Nairobi-Ethics
Review Committee.
e Approval by the hospital management team of BCRH.
e Medical attention was given as necessary, irrespective of the consent to participate in the study.
e Those not on any medication were referred to clinicians for a prescription of the required

medication.
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Parents or guardians were contacted for informed consent, and children older than seven years
old were also asked for assent.

The confidentiality of the participants was maintained throughout the study.

All forms of identification were excluded from the data gathering tool, and information was
stored both physically under lock and digitally on a computer with limited password access to

maintain confidentiality.
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4.0 CHAPTER FOUR: RESULTS

4.1 Screening and Enrolment

Caregivers of children six months to 18 years old with SCD on follow-up for > three months were
invited to have their children participate in the study. Between December 2023 and February
2024, 220 patients were identified. Five children were excluded; 3 were found to be above 18
years and two were newly diagnosed. After their scheduled clinic visit, two hundred fifteen

patients were enrolled in the study.

4.2 Sociodemographic characteristics of the study participants

A total of 215 children and caregivers were included in this study. The median age of the children
was six years, with an interquartile range of 3 to 9 years. The youngest child was nine months, and
the oldest was 17 years. Of the 215 children, 41.9% (n = 90) were aged between 5 and 13 years,

30.2% (n = 65) were aged between 2 and 5 years and 15.8 were aged between one and two years.

The majority of the children were males, 52.1% (n = 112). Most children were from Bungoma
county, 88% (n = 189). The rest were from Busia and Kakamega counties. In terms of schooling,
27.9% (n = 60) of the children were in lower primary school, 20.5% (n = 44) were preschoolers,
16.7% (n = 36) were in upper primary, and 6% (n = 13) were in secondary. The rest had not started

schooling.

The median age at the diagnosis of sickle cell disease for the children was two years (IQR of 1 to
5 years). The same applied to the age at enrolment in the SCD clinic. Of the 215 children, 33% (n
= 71) had 2 to 3 siblings, 22.3% (n = 48) had one sibling, 19.5% (n = 42) had four and above
siblings and 22.8% (n = 49) did not have siblings.

The median age of the caregivers was 35 years (IQR of 29 to 42.5 years). The majority of the
caregivers were both parents, 76.3% (n = 164) followed by grandparents at 11.6% (n = 25), 8.8%

(n = 19) were single mothers, and two were single fathers. The rest were not indicated.

In terms of the caregivers’ level of education, 37.2% (n = 80) had a primary education, 34.9% (n
= 75) had a secondary education, and 25.6% (n = 55) had a tertiary level education. The rest did
not indicate their level of education. Most caregivers were Christians, 93.5% (n = 201), and 5.1%

(n = 11) were Muslims. Of the 215 caregivers, 10.2% (n = 22) were in formal employment, 15.8%
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(n = 34) were in informal employment, and the rest did not have any form of employment (Table

2).

Table 2: Sociodemographic characteristics of the study participants (n=215)

Characteristics Description Frequency or Percentage
Median or
interquartile
range
Children characteristics
Age in years Median 6 3,9
<1 2
1-2 34 15.8
2-5 65 30.2
5-13 90 41.9
>13 24 11.2
Sex Females 103 47.9
Males 112 52.1
County Bungoma 189 88
Busia 13 6.0
Kakamega 13 6.0
Schooling Not started 62 28.8
Pre-schooler 44 20.5
Lower primary 60 279
Upper primary 36 16.7
Secondary 13 6.0
Age at diagnosis Median 2 1,5
Age at enrolment in sickle Median 2 1,5
cell clinic
Number of siblings 0 49 22.8
1 48 22.3
2-3 71 33
>3 42 19.5
Not indicated 5
Caregiver characteristics
Age in years Median 35 29,425
Caregiver Father 2
Mother 19 8.8
Both parents 164 76.3
Grandparents 25 11.6
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Not indicated 5

Education level Primary 80 37.2
Secondary 75 34.9
Tertiary 55 25.6
Not indicated 5

Religion Christian 201 93.5
Muslim 11 5.1
Not indicated 5

Employment type Formal 22 10.2
Informal 34 15.8
None 158 73.5

Level of income in Kenya <5000 13 6.0

Shillings 5001-10000 10 4.7
10001-20000 8
>20000 11 5.1
Not indicated 173 80.5

4.3 General information on sickle cell among caregivers
We sought to determine whether the caregivers had been educated on sickle cell disease. In
addition, we also inquired about the source of information on SCD.

4.3.1 Educated about sickle cell
When asked whether they had been educated on SCD, the majority, 86% (n = 185), said they had

received information on SCD. Those who said they had not received information on SCD were

8% (n=17), and the rest did not indicate receiving information on SCD (Figure 2).
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6% (n = 13)

8% (n=17)

M Yes
B No

m Not indicated

86% (n = 185)

Figure 2: Received information on sickle cell disease; Not indicated= did not provide information

4.3.2 Source of information on sickle cell disease
The 185 caregivers who affirmed that they had received information on SCD were asked about the

source of information. The majority, 98% (n = 181), said they had received the information from

health workers. The rest were categorized as others (friends and google) Figure 3.
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W Health workers

m Others

98% (n = 182)

Figure 3: Source of information on SCD

4.3.3. Caregivers understanding of what sickle cell disease is
We also sought to know what the caregivers understood by SCD. The majority, 58.6% (n = 126),

responded that it was a genetic disease inherited from parents. Another 20.5% (n = 44) said it is a
disease that reduces/depletes blood. Seven caregivers said SCD is a disease that causes joint pains.
Two caregivers said SCD is a bone disease, and two said it is a demonic disease. Three caregivers
responded as follows: the first said it is a monster disease, the second one said it is an immune

disease, and the third said it is a disease that affects children in the malaria zone (Table 3).
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Table 3: Caregivers understanding of SCD (n=215)

What is SCD? Frequency Percentage
Genetic disease 126 58.6
Disease that reduces/depletes blood 44 20.5
A disease that causes joint pains 7

Bone disease 2

Demonic disease 2

Immune disease 1

Monster disease 1

A disease that affects children in malaria zone 1

I don’t know 26 12.1
Not indicated 5

4.4 Information on drug administration at home

Caregivers were also asked how they gave drugs at home and the reasons behind their practice.
When asked whether they gave the children drugs daily, the majority, 88.9% (n = 191) said yes.
Those who affirmed that they gave the drugs daily attributed it to improving the child’s health,
55.8% (n = 120), and doctor’s advice, 22.2% (n = 48). A total of 11 caregivers said they did not
give their children drugs daily. The reasons that they gave were: six caregivers said they did not
have funds to purchase the drugs, one caregiver noted that the child was healthy and did not need
drugs, one said that not administering the drugs daily was caused by forgetfulness, another one
said the child stays with the grandmother hence misses drugs. In contrast, another one said the

child missed medications due to a misunderstanding between parents.

When asked whether it was important to give the children drugs, 92.1% (n = 198) said yes, and
two said no. fifteen caregivers did not respond to this question. For those who said it was important
to give the children medicine, 86.1% (n = 185) said it helps keep the child healthy, while nine
caregivers said it reduces the number of admissions. The two respondents who said giving drugs
was not important said the child was well, and a second one said the drugs were not helping the

child. Nineteen caregivers did not respond to the question (Table 4).
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Table 4: Information on drug administration at home (n=215)

Variable Description Frequency Percentage
Gives the child drugs daily Yes 191 88.9

No 11 5.1

Not indicated 13 6.0
Reason for giving drugs daily | Improve the child’s health 120 55.8

Doctor’s advice 48 22.2
Reasons for not giving | Lack of funds 6
medicines daily

The child is healthy 1

Forgets 1

Stays with grandma 1

Parental misunderstanding 1

Not indicated 37 17.2
It is important to give | Yes 198 92.1
medicines to the child

No 2

Not indicated 15 7.0
Why it is important to give | Keep child healthy 185 86.1
the child drugs

Reduce admissions 9
Why it is not important to | Child was well 1
give the child drugs

Not helping the child 1

Not indicated 19 8.8
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4.5 Caregivers’ awareness of vaccines given to children with sickle cell disease
Caregivers were also asked whether they were aware of additional vaccines given to children with
SCD. The majority, 63% (n = 136) said they were aware, while 36% (n = 77) said no. Two

caregivers did not respond (Figure 4).

36% (n = 77) M Yes
m No

63% (n = 136) m Not indicated

Figure 4: Caregivers' awareness of vaccines given to children with sickle cell disease

4.5.1 The actual vaccines mentioned by the caregivers
Of the 136 caregivers who said they were aware that additional vaccines are given to children with

SCD, 39.7% mentioned pneumococcal/meningococcal vaccines. Another 8.8% mentioned
pneumococcal vaccine alone, and 0.7% mentioned meningococcal and Haemophilus influenza
type B vaccine. The majority of the caregivers said they could not recall the name of the vaccine.
Of those who said they were unaware of any additional vaccines for children with SCD, 71.4%

said they did not know, while the rest did not respond (Figure 5).
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50.7%
Vaccines
0 Pneumococcal/Meningococcal
40%- 39.7% Pneumococcal
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8.8%
0 0.7%
h-
Yés No
Aware of vaccines used in SCD

Figure 5: Additional vaccines used in children with SCD. NI=not indicated

4.6 Clinical and treatment characteristics of the children

Thirty-nine percent (n = 84) of the children had been admitted once or twice, 19.1% (n = 41) had
been admitted 3 to 5 times, and 12.1% (n = 26) had been admitted more than five times. A total of
52 (24.1%) children had never been admitted. The majority of the admissions were due to sickle
cell disease crisis, 51% (n = 77), followed by infections, at 25.2% (n = 38), and anaemia, at 17.9%
(n = 27). There were no children who had human immunodeficiency virus. The rest is shown in

table 5 below.

The children were on treatment with four main medications. Out of 215 children, 96.3% (n = 207)
were on hydroxyurea, with the youngest being nine months old, 92.6% (n = 199) were on penicillin
V, 97.7% (n = 210) were on folic acid and 89.8% (n = 193) on fansidar. In addition, five children
were treated with DF118 and one with diclofenac. All the children had received the recommended
KEPI vaccines. Of the additional vaccines, nine children had received the Haemophilus influenza

type B vaccine, five had received meningococcal/pneumococcal, seven had received
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pneumococcal alone, and two had received meningococcal alone. The rest are shown in table 5

below.

Table 5: Clinical and treatment characteristics of the children (n=215)

Characteristic Description Frequency Percentage
Number of 0 52 24.1
admissions 1-2 84 39.1
3-5 41 19.1
>6 26 12.1
Not indicated 12 5.6
Reasons for Anaemia 27 17.9
admission (n =151)  SCD crisis 77 51
Haematuria 3
Infections 38 25.2
Jaundice 4
Stroke 2
Ever transfused Yes 139 64.6
No 76 353
Treatment for SCD  Hydroxyurea 207 96.3
Penicillin V 199 92.6
Folic acid 210 87.7
Fansidar 193 89.8
DF118 5
Diclofenac 1
Vaccination history  KEPI 215 100
Haemophilus influenza vaccine (HiB) 9
Meningococcal/Pneumococcal 5
Pneumococcal 7
Meningococcal 2
3

Pneumococcal /HiB

36



Meningococcal/HiB 1

Pneumococcal/Meningococcal/HiB 1

4.7 Objective 1: Level of Uptake of SCD Care Measures

From the medical records, we determined the level of uptake of medication and vaccines among
children with SCD. The children were on treatment with four main medications. Out of 215
children, 96.3% (n = 207) were on hydroxyurea, with the youngest being nine months old, 92.6%

(n=199) were on penicillin V, 97.7% (n = 210) were on folic acid and 89.8% (n = 193) on fansidar.
(figure 6).

Uptake of Medication

98
96
94
X
£ 92
)
V4
£ 90
)
88
86
84
Hydroxyurea Penicillin V Folic acid Fansidar
M Series 1 96.3 92.6 97.7 89.8

Figure 6: Level of Uptake of Medication among children with SCD at BCRH

All the children had received the recommended KEPI vaccines. Of the additional vaccines, nine
children had received the Haemophilus influenza type B vaccine, five had received

meningococcal/pneumococcal, seven had received pneumococcal alone, and two had received
meningococcal alone (figure 7).
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Figure 7: Level of Uptake of Vaccines among children with SCD at BCRH

Level of recommended vaccine uptake according to the different age groups.

Hemophilus influenza type B vaccine was received by a majority of the patients; one, less than 2
years, and the majority between 2 to 5 years. From 6 years most of the patients received
pneumococcal alone or in combination with meningococcal vaccine or HiB vaccine. Only 2
patients between 5 to 13 years old received the meningococcal vaccine alone (Table 6).

Table 6: Level of Vaccine Uptake according to the age group

Age Vaccines Uptake

Less than 2 years HiB

2 to 5 years HiB

Pneumococcal

6 to 13 years HiB

Meningococcal/Pneumococcal

Meningococcal

Pneumococcal

Pneumococcal/ HiB

Above 13 years Meningococcal/HiB

Pneumococcal

P PP WO oW ol

Pneumococcal/HiB/Meningococcal
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4.7.1 Adherence to recommended medication among children with SCD at BCRH
We determined adherence to the recommended medication for SCD using a BMQ screen. The

BMQ classified participants into the following categories: adherence (no positive response in any
domain), probable adherence (positive response in one domain), probable low adherence (positive

response in two domains), and low adherence (positive responses in all three domains).

Adherence was defined as (adherence and probable adherence) and non-adherence as (probable

low adherence and low adherence).
Of the 215 children, we found that 49.8% were adherent, and the rest were not (Figure 8, Table 7).

Table 7: Level of Adherence to medication (n=215)

Adherence to treatment 107 (49.8%0)
Adherence 32 (29.9%)
Probable adherence 75 (70%)
Non adherence to treatment 108 (50.2%0)
Probable low adherence 95 (88%)
Low adherence 13 (12%)
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M Yes

50.2% (n = 108) 49.8% (n = 107)

® No

Figure 8: Adherence to recommended medication among children with SCD at BCRH
4.8 Objective 2.1: Factors associated with uptake of recommended care among children with
SCD at BCRH

4.8.1 Bivariate analysis
In the bivariate analysis, we found that the child’s age and not having siblings were significantly

associated with the uptake of the recommended treatment for SCD at a 5% significance level
(P<0.05).

Children under five years had 3.65-fold higher odds of adhering to the recommended treatment for
SCD compared to those aged five years and above, Crude OR 3.65 (95% CI 2.05, 4.68). Children
who did not have siblings were two times more likely to adhere to the recommended treatment for
SCD compared to those with siblings, COR 2.00 (95% CI 1.03, 3.86) Table 8.
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Table 8: Factors associated with uptake of recommended care among children with SCD at

BCRH
Factor Description n Adherence Crude OR | P value
(95%Cl)
Child Yes No
Child’s age in | Under 5 88 | 60 (68.2%) 28 (31.8%) 3.65 (2.05, 4.68) <0.001
years
>5 127 | 47 (37%) 80 (63%) Reference
Sex of the | Female 103 | 55 (53.4%) 48 (46.6%) 1.32 (0.77, 2.26) 0.307
child
Male 112 | 52 (46.4%) 60 (53.6%) Reference
Ever been | No 52 | 33 (63.5%) 19 (36.5%) 1.91 (1.00, 3.65) 0.050
admitted
Yes 151 | 72 (47.7%) 79 (52.3%) Reference
Ever been | No 76 | 38 (50%) 38 (50%) 1.01 (0.58, 1.77) 0.960
transfused
Yes 139 | 69 (49.6%) 70 (50.4%) Reference
Has siblings | No 49 | 31(63.3%) 18 (36.7%) 2.00 (1.03, 3.86) 0.037
Yes 162 | 75 (46.3%) 87 (53.7%) Reference
Caregiver
Education College 55 | 28 (50.9%) 27 (49.1%) 1.04 (0.52, 2.06) 0.917
level
Secondary 75 | 38 (50.7%) 37 (49.3%) 1.03 (0.55, 1.93) 0.934
Primary 80 | 40 (50%) 40 (50%) Reference
Type of | Grandparents | 25 | 16 (64%) 9 (36%) 2.01 (0.84, 4.80) 0.113
caregiver
Mother 19 | 11 (57.9%) 8 (42.1%) 1.55 (0.59, 4.05) 0.367
Both parents | 166 | 78 (47%) 88 (53%) Reference
Formal 23 | 15(65.2%) 8 (34.8%) 1.83 (0.73, 4.56) 0.191
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Employment | Informal 34 | 12 (35.3%) 22 (64.7%) 0.53 (0.25, 1.15) 0.104
status

None 158 | 80 (50.6%) 78 (49.4%) Reference
Informed Yes 185 | 91 (49.2%) 94 (50.8%) 0.68 (0.25, 1.86) 0.447
about SCD

No 17 | 10 (58.8%) 7 (41.2%) Reference

4.8.2 Multivariable analysis
We made a purposeful selection (Hosmer, Lemeshow, and Sturdivant, 2013) for the variables

included in the multivariable model. All variables with p values less than 0.25 under bivariate

analysis were included in the multivariable model.

After adjustment, the age of the child, formal employment, and single-mother households were
significantly associated with adherence to the recommended treatment for SCD (P<0.05). After
adjusting for the other variables in the model, children under five years were 4.01 times more likely
to adhere to the recommended treatment for SCD compared to those aged five years and above,
OR 4.01 (95% ClI 2.11, 7.84). Formally employed caregivers were 2.97 times more likely to adhere
to the management of SCD compared to those with no occupation, OR 2.97 (95% CI 1.08, 8.87).
Single-mother households were 3.0 times more likely to adhere to the recommended management
of SCD compared to households with both parents, OR 3.0 (95% CI 1.02, 9.65) Table 9.

Table 9: Factors associated with uptake of recommended care among children with SCD at
BCRH

Factor Description n Adherence Adjusted OR Pvalue
(95%CI)
Child Yes No
Child’s age in  Under 5 88 60 (68.2%) 28 (31.8%) 4.01(2.11, 7.84) <0.001
years >5 127 47 (37%) 80 (63%) Reference
Ever been No 52 33(63.5%) 19 (36.5%) 1.98 (0.98, 4.11) 0.062
admitted Yes 151 72 (47.7%) 79 (52.3%) Reference
Has siblings  No 49 31 (63.3%) 18 (36.7%) 1.14 (0.50, 2.57) 0.759
Yes 162 75 (46.3%) 87 (53.7%) Reference
Caregiver
Grandparents 25 16 (64%) 9 (36%) 1.82 (0.65, 5.35) 0.258
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Type of Mother 19 11(57.9%) 8 (42.1%) 3.0 (1.02, 9.65) 0.050

caregiver Both parents 166 78 (47%) 88 (53%) Reference

Employment  Formal 23 15(65.2%) 8 (34.8%) 2.97 (1.08, 8.87) 0.040

status Informal 34 12 (35.3%) 22 (64.7%) 0.54 (0.23, 1.24) 0.152
None 158 80 (50.6%) 78 (49.4%) Reference

4.9 Objective 2.2: Barriers and facilitators to adherence to recommended care among the
children with SCD at BCRH

4.9.1Children’s perspective
The barriers and facilitators for the recommended care were derived from the FGDs conducted

among children with sickle cell disease.

4.9.1.1 Barriers to the recommended care
Three subthemes were elucidated from the children’s narrative regarding their inability to adhere

to the recommended care. The three subthemes that emerged under barriers were forgetting

medicines at home, drugs being expensive, and fatigue and illness.
Forgetting medicines at home

One child reported that sometimes the medicines can be forgotten at home. This happens especially
when travelling to see relatives. If there is no one to remind you to carry the medicines, you end
up skipping the medications unintentionally, and this worsens the condition. This is evidenced by

the excerpt below;

“Forgetting medicines at home makes me not take medications. This happens especially when

going to see relatives, and | have no one to remind me to carry the medicines”. [CH6]

Another child reported that sometimes, you can get a crisis while in school. The medications are
usually left at home; in such a situation, you can’t get medicine to relieve the pain. This happens

especially with painkillers.

“You can get a crisis while in school, and the medicines are at home. This can mean you can’t take
the medicines”. [CH2]

Drugs are expensive
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The children reported that the drug hydroxyurea is expensive. Expensive drugs are rarely stocked
in hospital pharmacies, so patients are given prescriptions to buy from outside pharmacies. Even
if they are stocked in pharmacies, patients have to pay for them, especially when they don’t have
insurance. Rural people in Kenya do not embrace insurance that much, and they are left to buy the
drugs out of pocket. The children reported that they miss the medicines when their parents don’t

have money.

“Drugs are expensive, e.g., hydroxyurea. So, we have to go buy from outside the hospital. When

parents do not have money, | end up missing the medicine”. [CH10]

Apart from being expensive, another child reported that the drugs are not readily available within
the locality. They must travel a long distance from their locality to get the medicine in the towns.

This further increases the cost because of bus fares.

“Some of us in rural areas can't find the drug easily. We are forced to travel to town to look for

the drug, and this increases the expenses”. [CH12]
Fatigue and illness

Two children attributed their lack of adherence to recommended care to fatigue and illness. One
said that sometimes fatigue can make her forget to take medicines. She said that long hours of

school, and because of her condition, sometimes she forgets to take her medication.

“Sometimes you forget to take medicines because you are tired. | get very tired after being in
school for a whole day, especially with this condition. This makes it difficult for me to remember
to take my medicine”. [CH14]

Another child said that he doesn’t take medicines, especially when he is very sick. He said

sometimes he is too ill even to reach where the medicines are and therefore ends up missing.

“At times, you are very sick, and you can't reach where the medicine. You end up missing
medication”. [CH 15] Table 10
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Table 10: Barriers to adherence to recommended treatment of SCD; children's perspective

Main Theme Sub-theme

Health Status Fatigue and illness

Drugs Forgetting Medicines
at home

Finances Drugs are expensive

Financial constraints

Quotes

“After being in school for a whole day, I get very tired, especially with this
condition. This makes it difficult for me to remember to take my medicine”
[CH14]

“You can have a crisis while in school, and the medicines are at home. This

can mean that you can’t take the medicines” [CH2]

“Drugs are expensive, €.g., hydroxyurea. When parents do not have money,

I end up missing the medicines” [CH10]

“Some of us in rural areas can’t find the drug easily. We are forced to travel

to town to look for the drug, and this increases the expenses” [CH12]

4.9.1.2 Facilitators for adherence to the recommended care
The facilitators for adherence to recommended care were both individual and non-individual.

Children mentioned what should be done to improve adherence to the recommended care. It also

emerged that the children were keen not to get the complications of sickle cell disease and hence

adhered to the recommended care. Three main subthemes emerged under this theme: preventing

complications, improving access to drugs, and affordability of medicines.

Prevent complications

The children understood that not taking the drugs as recommended by the doctors could lead to

complications. This, therefore, acted as a motivation to stick to the doctor’s advice.

“l take medicines so that we don 't feel sick and avoid pain.” [CH 7]

Another child reported being motivated to take medicines when he is not feeling well. Such a child

should be encouraged not to wait to feel ill to take drugs. This will help avert complications.

“Being in pain or not feeling well will make me take medicines.” [CH 9]
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Make drugs affordable

The children cited the drug hydroxyurea as being expensive. This was also highlighted under the
barriers to adherence to the recommended care. The children said that this drug should be made
affordable through, the government giving the medication free and parents registering with the
National Health Insurance Fund (NHIF) so that they can get the medicines through insurance.

The child who reported that the government should provide the medicine for free said the parent

cannot afford it regularly. This is because the drug is expensive and is taken over a long time.

“The government to give medicines free. This is because our parents cannot afford to buy the

medicine as it is expensive and is also taken over a long time”. [CH 13]

Another child reported that to make it easy to get the medications, parents should pay for NHIF.

This means that the drug will be bought via insurance, and parents won’t have to buy out of pocket.
“Parents should pay for NHIF so that it becomes easy to get medicines.” [CH7]
Improve access to drugs.

Sometimes, drugs can be inaccessible, especially for patients living in rural areas. This emerged
as a barrier to adhering to the recommended care. This is because parents or patients must travel
long distances to look for the drug in towns. In addition to the drug being expensive, transport
expenses are also added.

One child recommended that the drugs, e.g., hydroxyurea, be availed closer to where the patients
are in rural areas. The drugs can be stocked in lower-level health facilities to facilitate access.

“Availing drugs in lower-level health facilities. This will enable most of us to access the medication
without having to travel, which is expensive”. [CH12] Table 11
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Table 11: Facilitators of adherence to the recommended treatment of SCD; children's
perspective

Main theme Sub-theme Quotes

Health status Prevent complications “I take medicines so that we don’t feel
sick and avoid pain”’[CHT]

Finances Affordability of drugs “The government to give medicines free.
This is because our parents cannot
afford to buy the medicine as it is
expensive "[CH13]

Accessibility of drugs “Availing drugs in lower-level health
facilities. This will enable most of us to
access the medication without having to
travel, which is expensive "[CH12]

4.9.2 Healthcare worker’s perspective

4.9.2.1Sociodemographic characteristics of health workers
The median age of the health workers was 37.5 years, with an interquartile range of 32 to 42.5

years. Seven out of twelve health workers were female, and the rest were males. Clinical officers
were the majority of the health workers who responded at 7, followed by four nurses and one
medical officer. Nine out of twelve health workers had worked in the clinic for five or more years,

and all had tertiary education (Table 12).

Table 12: Sociodemographic characteristics of health workers

Characteristic Description Frequency or | Percentage or
Median Interquartile range
Age in years Median 375 32,425
Sex Female 7 58.3
Male 5 41.7
Cadre Clinical officers 7 58.3
Nurses 4 33.3
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Medical officers 1 8.3

Years of experience <5 years 3 25
>5 years 9 75
Education Tertiary level 12 100

4.9.2.2Health workers’ awareness of the management guidelines of SCD
All healthcare workers said that SCD is a genetic condition inherited from parents. When asked

whether they were aware of SCD management guidelines, 75% (n = 9) said they were aware
(Figure 11). All the healthcare workers who said they were aware of SCD management guidelines

said they learned from other health workers (Figure 9).

25% (n = 3)

M Yes

® No

75% (n =9)

Figure 9: Healthcare workers' awareness of the management of SCD

4.9.2.3Barriers to adherence of recommended care among the children with SCD at BCRH
The health workers attributed non-adherence to the recommended treatment of SCD among

children with SCD to a number of reasons. The caregivers majorly influenced the reasons. The
reasons for non-adherence were grouped into four main subthemes: cultural beliefs, financial
constraints, ignorance, and lack of acceptance.
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Cultural beliefs

The healthcare workers reported that cultural beliefs impeded adherence to SCD treatment among
children. The cultural beliefs were influenced by how African society treats most diseases. African
communities tend to believe that most incurable conditions are a result of witchcraft. If such beliefs
are held, the family shifts from seeking medical care to visiting witch doctors for a solution.
Consequently, the children will miss the much-needed medical treatment or access it when it is
already late. Some of the reports on cultural beliefs are listed below as narrated by the health

workers.

“Cultural beliefs, e.g., curses that cannot be cured. This leads to a lack of acceptance when
compounded by ignorance”. [HCW1]

“Cultural beliefs, ignorance, illiteracy, religious beliefs, believe that the condition is caused by
witchcraft. In such cases, parents will take their children to a witch doctor or visit the hospital
when it is too late”. [HCW2]

Financial constraints

Healthcare workers reported that lack of finances deny the children the privilege of accessing
medication. They also noted that the drugs are many and, therefore, consume a lot of money. Many
parents tend to be poor in rural areas and thus cannot afford the medicines as recommended.
Financial constraints are also compounded by unemployment in most rural communities. The
people involved in farming do not generate enough for selling because most of them are

subsistence farmers.

“Parents cannot afford the medication. Unemployment is high among these parents, and some are

subsistence farmers who only produce for family consumption”. [HCW3]

“Medication cost is high, availability of the medication in public hospitals is limited. Most of these

parents are unable to buy medicines from chemists due to the cost”. [HCW6]

“Medications are too many, and they are not empowered economically, low social class, drugs not
easily available paying cash for hydroxyurea and immunization which NHIF does not cover can
be quite expensive.” [HCW 3]
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Ignorance of parents

The health workers reported that parents lack knowledge. Some of them are said to be illiterate.
They also tend to receive misleading information from others. Such parents tend to make wrong
decisions or act out of what others tell them. If they are misled on treatment matters, the children

will end up missing the recommended care.

“Lack of enough health education, academic level of caregiver. Without having the information

on SCD, the issue of treatment will not be taken seriously”. [HCW 10]

“Understanding/knowledge of caregivers is poor. They don’t accept the child's condition. They

fail to attend clinics, leading to loss to follow-up and mismanagement at home”. [HCW7]
Lack of acceptance

The health workers reported that some parents do not accept the child's condition. After diagnosis
in the hospital, these parents don’t take treatment seriously. The child will not get the
recommended medication, and their health will deteriorate. In some cases, one parent may
disappear, leaving one parent behind to care for other children. In such cases, the parent left behind
may not manage to feed the other children and, at the same time, afford medication for the child
with SCD.

“Poor understanding of the condition by the caregivers leads to a lack of acceptance of caregivers.
Failure to accept by one parent may lead to separation, burdening one parent. The parent left
behind may not manage the medical bills bearing in mind that there are other children to care
for—[HCW12] Table 13.

Table 13: Barriers to adherence to the recommended care among children with SCD from
health workers' perspective
Main theme Sub-theme Quotes

Education Lack of acceptance “Poor understanding of the condition by
the caregivers lead to a lack of
acceptance of caregivers "[HCW12]

Ignorance “Lack of enough health education,

academic level of caregiver. Without
having the information on SCD, the
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issue of treatment will not be taken
seriously”.[HCW10]

Cultural beliefs “.... curses that cannot be cured.”
[HCW 1]
Finances Medication costs are high. Parents cannot afford the medication.

Unemployment is high among these
parents; some are subsistence farmers
who only produce for family
consumption”.J[HCW3]

4.9.2 AFacilitators of adherence to the recommended care among children with SCD at BCRH
The healthcare workers identified various factors as possible facilitators of adherence to the

recommended treatment of SCD. The healthcare workers reported that for adherence to the
recommended care to be effective, families must have the requisite information on SCD, acquire
medication when they need a refill and have support from the community. The three subthemes
that emerged under the facilitators of adherence to the treatment of SCD were health education for

caregivers, affordable medicines, and social support groups.
Health education for caregivers

The health workers reported that most caregivers had little education about SCD. Educating them
will improve their understanding and boost adherence to the recommended treatment. Below are

some of the narrations from the health workers.

“Education on compliance with clinic visits and continuous medical education on SCD will boost
adherence to treatment. At least the caregivers will understand the gravity of the condition and

endeavour to ensure their children remain healthy by sticking to treatment plans”. [HCW1]

“Health education at sickle cell clinic. The parents need to know what sickle cell is. The clinicians
need to make it clear that SCD is a medical condition and not witchcraft. This will go a long way
in facilitating treatment adherence”. [HCW3]
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Affordable medicines

The responses from the healthcare workers on barriers to adherence to the recommended
treatment of SCD revealed that most of the caregivers either held informal jobs or no jobs at all.
The caregivers, therefore, did not have the financial muscle to purchase drugs for their children.
The affordability of the medicines was considered a potential facilitator of treatment. The health
workers said medicines can be made affordable through government support via social schemes

and non-governmental organizations providing free medicines to children with sickle cell disease.

“Government support through social schemes. This will enable patients to get medicines without

the caregivers having to buy from their pockets”. [HCW5]

“Support from funders, social schemes like national health insurance fund (NHIF), hospitals to
reduce their prophylactic medication price, non-governmental organizations (NGOs) to provide
free medications for children with sickle cell disease.” [HCW8]

Social support groups

Health workers reported that adherence can be enabled by creating social support groups. The
social support groups will work in the community to sensitize caregivers and children with SCD

on the importance of care through social mobilization.

“Social support groups for patients with sickle cell and caretakers. Continuous counselling for the
caretakers will strengthen their resolve to take good care of their children, which involves
adhering to treatment”. [HCW 10] (Table 14)
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Table 14: Facilitators of adherence to the recommended care among children with SCD
from health workers' perspective

Main theme

Education

Social support

Finances

Sub-theme

Health education for caregivers

At each clinic visit

Support groups

Affordable medicines
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Quotes

“Education on compliance to clinic
visits, continuous medical education on

SCD will boost treatment adherence. ”

Continuous  counselling  for  the
caretakers will strengthen their resolve
to take good care of their children,
which involves adhering to treatment. ”

“Government support through social
schemes. This will enable patients to get
medicines without the caregivers buying
from their pockets. ”



5.0 CHAPTER FIVE: DISCUSSION

With the current status of SCD as a public health problem, it is vital to ensure the children affected

receive adequate and comprehensive care (11). Simple and affordable treatments can save up to
70% of deaths in Africa. Kenya released guidelines for the management and control of SCD. Our
study sought to find out the level of uptake of recommended care and the factors. We also looked
at barriers and facilitators to adherence to the recommended care. Our study, being a single
institution survey, contributes to the emerging literature by serving as a stepping stone to more
work looking at improving adherence and, hence, improved quality of life among children with
SCD.

From medical records, uptake of prescribed medication was good, with the highest being folic acid
at 97.7% and the lowest fansidar at 89.8%. Looking at the drugs individually, penicillin V uptake
was relatively higher compared to a study by EL Bitararaes, who found that 89% of medical
records reported compliance (58); however, using urine assay interviews, he found compliance

rate was low. He concluded that medical records greatly overestimated the rate of compliance.

Patel found that the uptake of hydroxyurea from medical records was significantly lower at 60.5%
compared to our study, which was more than 90% (57). This could be attributed to the different
study designs in which he employed a retrospective cohort design. A study in Nigeria by Chioma
et al. found even lower rates at a third (60). A recent survey conducted among children aged 1- 10
years from four Sub-Saharan countries (Angola, Congo, Kenya, Uganda) recorded a remarkably

high uptake and adherence rate of nearly 95% over three years, similar to our study (59).

The findings in a study in Uganda on the uptake of antimalarial prophylaxis, specifically
sulfadoxine/pyrimethamine, was similar to ours, above 80% (56). There is paucity of data on the
uptake of folic acid; Patel et al. found adherence from medical records to be significantly low at
61.3% compared to our findings of 97.7% (57). Were et al. found adherence to folic acid to be
85.4% using a BMQ screen (15).

However, overall adherence to the medication was suboptimal at ~ 50%. This was relatively lower
compared to a study by Patel et al., who looked at adherence to medication prescribed daily and
found overall adherence at 56% (57). Our findings corroborate the outcome of Loiselle et al., who

employed a meta-analysis and reported an adherence level of 50% (9).
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Vaccination coverage of the vaccines in the expanded program for immunization was excellent.
This can be attributed to access to free maternal and child health clinic at government facilities.
On the other hand, uptake of vaccines recommended for children with SCD was lower at <5%
compared to a study by Infanti, whose findings were slightly higher at 6% (3). This was despite
63% of the parents being aware of additional vaccines, yet approximately 70% did not know about
the exact vaccines. Looking closer at home, a study in Uganda found vaccine adherence at 48%,
though it was still less than 50%. This increase can be attributed to the choice of study population
from 0—71 months (56).

The poor vaccination coverage could be due to the unavailability of some of the vaccines in the
country. This is true for pneumo 23. This could be a confounding factor and so it would be prudent
to look at the findings with this in mind. Another contributing factor is the government's lack of

subsidization of vaccines. The parents have to purchase these vaccines out of pocket.

Some factors evaluated included age, sex, number of admissions, and number of siblings. For the
caregiver, we looked at the level of education, type of caregiver, and employment status. Following
statistical analysis of the data gathered, we found that children less than five years old were more
likely to adhere to recommended treatment, as well as those being raised by a single mother and

by parents with formal employment.

The Kenya National Bureau of Statistics (KNBS) estimates that more people in rural areas than in
urban areas are living in hunger, with almost 30% of the population failing to meet their food
needs. Two out of every five Kenyans in rural areas live in poverty. Bungoma County was among
the top 5 counties, with about 40% of its population living in total poverty (70). Only 10% of the
caregivers had formal employment, with a staggering 70% being unemployed. This, coupled with
the low health insurance coverage among rural informal households in western Kenya, contributes

to poor adherence.

Kavunani et al., in his study on assessing determinants of adherence and complications in children
under five, concluded that poor adherence to sickle cell medication was most frequently
encountered in children under five whose mothers or caregivers were illiterate and of young age

(61). This contrasted with our study, where the caregiver's age and level of education were not
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statistically significant; however, children under five from single-mother households had increased

odds of being adherent. A meta-analysis showed that older age was linked to low adherence (9).

From the study children who did not have siblings had higher odds of adhering to treatment
compared to those who had siblings. This was not statistically significant but is clinically
significant because having more children with chronic condition in the family increases the
financial burden in a household thereby leading to nonadherence. This was similar to a study in
Nigeria which found that families with more than three children with SCD had financial stress
(72).

5.1 Barriers and Facilitators to adherence to recommended care

Our study explored the barriers and facilitators to adherence to the recommended care among
patients with SCD. We managed to obtain the children’s and the healthcare workers' perspectives.
The study identified barriers related to health education, drugs, financial constraints, and health
status. Facilitators identified included affordability and improved access to medicines, health
education, good health, and social support, which, if acted upon promptly and effectively, will
greatly improve uptake and adherence to recommended care among children with SCD.

Previous research supports the findings of this study, indicating nonadherence can result from
forgetting the medicine (62) and the high cost of hydroxyurea (63). Among the medications
required for patients with SCD, hydroxyurea has been found to be very effective (71).
Unfortunately, it is costly. Patients reported that one capsule of 500mgs of hydroxyurea ranges
from 35 to 45 Kenyan shillings. Since they are supposed to take the drug daily, most of their
parents are unable to afford it due to financial challenges. This was echoed by healthcare workers
who cited high levels of unemployment among the caregivers, contributing to the economic
difficulties.

They also reported limited availability of drugs in public hospitals, especially lower-level
facilities, contributing to non-adherence. Medication shortages have been described as a growing
worldwide issue that has a negative impact on patients’ economic and clinical outcomes and
burdens the healthcare system (64). From this study, more than 50 percent of the participants had

been admitted in the past year.
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Healthcare workers cited the parents’ myths and misconceptions about SCD affecting the
management of their children. According to them, some parents believed that SCD was a curse
and hence had no cure. They also reported ignorance as one of the barriers. A recent systematic
review demonstrated a clear link between parental health literacy, health behaviour, and health
outcomes for children with chronic disease. Regardless of socioeconomic status, lower parental
health literacy is associated with poorer child health outcomes (65). From our study, less than 60%

of the caregivers knew SCD despite 86% reporting receiving information about SCD.

25% of health workers stationed in the clinic lacked sufficient knowledge on management of SCD.
One can infer that this gap is probably more prevalent if one considers the wider health work force.
Current practice is to rotate the nursing staff every so often as per official policies of the Ministry
of Health, so these patients may be getting myths and mis-information from the staff who are

supposed to give correct information.

Adherence promotion can be improved by educating parents and children on the importance of
compliance with medication, clinic visits, and regular refreshers on SCD. This will also dispel the
notion of curses. From the study we found that less than 60% of the caregivers gave the children
medication to improve their health. Healthcare professionals, such as doctors, nurses, and
dietitians, are arguably the best people to carry out adherence promotion initiatives because of
their experience with patients' particular treatment needs, continuing monitoring of their health
outcomes, and established relationships with families (66). This is arguably true as approximately
90% of the caregivers cited their source of information was from health care workers. Health
education will lead to good health status and quality of life. The children reported that one of the

reasons why they took medication was because it kept them healthy.

Both children and health care workers reported that increased accessibility of HU, especially in
lower level facilities, and affordability of the drugs, especially HU, through government schemes,
would significantly improve adherence. Free care at the point of service increases uptake and helps

to extend access for the poorest users (69).

Healthcare workers cited social support as a facilitator. Family influences are significant predictors

of adherence to care and treatment. Patients with chronic illness derive support from family
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members, and this serves as a great motivator to take medication. Given that most care takes place

at home, family remains one of their most supporting mechanisms.

Peer support can also promote adherence, self-management, coping skills, and the reduction of
experiences of stigma and isolation. It also improves beliefs in treatment, self-efficacy, and
feelings of hope among the children and the parents (67). A study on the effect of peer support
groups on medication adherence among people living with HIV/AIDS showed that 91% of the
participants in support groups achieved good adherence, concluding that it was an effective tool,

especially in resource-limited settings (68).

5.2 Study Strengths
The application of various methods rendered the results more comprehensive.

Experience with the brief medication questionnaire tool gained at the facility.
The findings of the study can serve as baseline data for future studies.

5.3 Study Limitations
Assessing medication adherence as a whole, rather than examining each drug individually, may

not provide an accurate picture of patient compliance.

Although there was an element of selection bias present, efforts were made to mitigate this by
establishing clearly defined inclusion and exclusion criteria, which aimed to reduce subjective
judgment in the selection of participants.

All health workers interviewed were serving in the SCD clinic. There may be a different
perspective among staff in other areas of the hospital who see these children sporadically when
admitted.

This is a cross sectional study and so one cannot conclude about the causal relationships.

5.4 Conclusion
It was observed that children who have sickle cell disease exhibit low vaccination rates for the

recommended vaccines.
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The level of adherence was moderate; nevertheless, some factors that contribute positively include

the younger age of patients and having formally employed caregivers.

Financial difficulties, a lack of awareness, and the inaccessibility and unaffordability of

medications were among the barriers that contributed to non-adherence.

Efforts to enhance adherence centered on providing ongoing education to caregivers and
adolescents, especially since older age was linked to non-adherence.

5.4 Recommendations

Accessibility and availability of both the medication and vaccines by the government would
greatly improve the vaccination rates and adherence to medication.

With findings of 50% adherence there is a need to do studies to determine effective strategies for
improving adherence especially among the adolescents.

Continuous medical education for health workers to improve their knowledge.
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APPENDICES:

Appendix I: Time Frame

Proposal
development and
presentation

Submission of
proposal for
ethical approval

January —March
2023

April-August
2023

December
2023-
February
2024

March-
April
2024

May
2024

June

2024

Data collection

Data analysis and
results
presentation

Thesis writing

Thesis submission
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Appendix Il: Study Budget

CATEGORY REMARKS UNITS UNIT Total
COST
(KShs) (KShs)
Proposal Printing drafts 1000 pages 5 5,000
development
Proposal copies 10 copies 500 5,000
KNH —-UON ERC processing fee 1 3,000 3,000
Data collection | Stationery Packs (Pens, Paper, and study 10 100 1,000
definitions)
Research Assistant 1 5000 5000
External hard drive 1 15,000 15,000
Thesis write up | Computer services 30,000
Data Analysis Printing drafts 1,000 pages 5 5,000
Statistician 1 30,000 30,000
Thesis write up | Printing Thesis 10 copies 500 5,000
Contingency 50,000
funds
Total 156,000
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Appendix I11: Brief Medication Questionnaire

1. Please list all the medications you took in the PAST WEEK below. For each medication you

list, please answer each of the questions in the box below.

IN THE PAST WEEK

Medication How many | How many times How many pills How many For what How well

Name and days did per day did you did you take each | times did reason were | does the

strength you take it? | take it? For time? you miss you taking medicine
Fansidar taking a pill | it? work for
(sulphadoxine/pyri you?
methamine), How 1=well
many times in a 2=0kay
month did you take 3=not well
it?

Hydroxyurea

Folic acid

Penicillin V

Fansidar

(sulphadoxin
e/pyrimetham
ine)

Do you know why you have to take these medicines daily?
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2. Do any of your medications bother you in any way? YES_ NO_

IF YES, please name the medication and check below how much it bothers you.

How much does it bother you?

Medication name | Alot Some | Alittle | Never In what way did it bother you

3. Below is a list of problems that people sometimes have with their medicines. Please check
how hard it is to do each of the following. Tick all that apply

Very hard | Somewhat Not hard at all | Which medicine
hard

Open or close the
medication bottle.

Read the print on the
bottle.

Remember to take
all the pills.

Get your
replacement of
drugs in time.

Take so many pills
at the same time.
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SCORING PROCEDURES FOR BMQ SCREENS

Screen Scoring
Regimen Screen (Questions 1a -1e)

Did R fail to list the prescribed drug in the initial (spontaneous) report? | 1=yes 0=no
Did R stop or interrupt therapy due to a late refill or other reason? 1=yes 0=no
Did R report any missed days or doses? 1=yes 0=no
Did R reduce or cut down the prescribed amount per dose? 1=yes 0=no
Did R take any extra doses or more medication than prescribed 1=yes 0=no
Did R report “don’t know” in response to any question? 1=yes 0=no
Did R refuse to answer any questions? 1=yes 0=no
NOTE: Score of > 1 indicates positive screen for potential

nonadherence

Belief Screen (Questions 1g and 2-2a)

Did R report “not well” or “don’t know” in response to Q 1g? 1=yes 0=no
Did R name the prescribed drug as a drug that bothers them? 1=yes 0=no
NOTE: Score of > 1 indicates positive screen for belief barriers

Recall Screen (Questions 1c and 3c)

Did R receive a multiple-dose regimen (2 or more times/day)? 1=yes 0=no
Did R report “very hard” or “somewhat hard” in response to Q 3c? 1=yes 0=no

NOTE: Score of> 1 indicates positive screen for recall barriers

R=Respondent
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Appendix 1V: Parental Consent Form (English Version)

My name is Dr. Daisy Aluso Okombe, a postgraduate student at the University of Nairobi pursuing
a Master of Medicine Degree in Paediatrics and Child Health. I am conducting a study on the
determinants of uptake and adherence to recommended care among children with sickle cell

disease at Bungoma County Referral Hospital.

Sickle cell disease is a chronic condition that affects children, especially in the malaria endemic
zones. Management involves screening and comprehensive care, which has been shown to
improve quality of life. Comprehensive care involves taking medication, which includes
hydroxyurea, folic acid, penicillin V, sulfadoxine/pyrimethamine, and immunizations. It is
therefore important to find out the barriers and facilitators to adherence and improve the quality of
life.

You are requested to participate in the study. This is voluntary, and you are allowed to opt-out at
any moment. A research assistant or | will conduct an interview. No names will be written down,

and any information given will be kept confidential.

There will be a questionnaire on how your child takes medication, followed by a series of questions
regarding their experiences when taking the medication and what made it easier or harder. Your
input will be key in improving medication-taking behavior in children with sickle cell disease. The

interview will take about 35-40 minutes, and your responses will be written down for analysis.
Participation is strictly voluntary.

Refusal to participate in the study is allowed, and it will not hinder you from getting any treatment.
Benefits of the study

The study results will be shared with you and health care providers, which will help improve

medication adherence and inform policies to improve on the same.
Consent to participate in the study

I have read this consent form or had it read to me in a language | understand. | have discussed the
study with the principal investigator/research assistant. | have understood the risks and benefits as

explained to me. | understand that participation in this study is voluntary, and | may choose to
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withdraw at any time during the study. | understand that all efforts will be made to keep

information regarding my identity confidential.

I agree to participate in the study: Yes.................. NOwoiiiiien,
Name of participant........................ Date..........coovinnnn.
Signature/Thumb..................

Signature of the witness...............

Researcher’s Statement

I, the undersigned, have fully explained the relevant details of this study to the participant named

above and believe that the participant has understood and has knowingly given their consent.
Name of researcher..................... Date..................

Signature of researcher...............

Should you have any questions, feel free to contact any of the following:
Principal Investigator:

Dr. Daisy Aluso Okombe

Tel: 0722619084

Email:daisyaluso@gmail.com

Supervisors:

Prof Dalton Wamalwa

Tel: 0721239493

Dr. Nyambura Kariuki

Tel: 0722679119
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Appendix V: Parental Consent Form (Kiswahili Version)

Jina langu ni Daktari Daisy Aluso Okombe, mwanafunzi wa shahada ya uzamili katika Chuo
Kikuu cha Nairobi anayefuata Shahada ya Uzamili ya Udaktari katika Madaktari wa Watoto na
Afya ya Mtoto. Ninafanya utafiti kuhusu viashiria vya kuchukua na kufuata matunzo
yanayopendekezwa miongoni mwa watoto walio na ugonjwa wa sickle cell katika Hospitali ya

Rufaa ya Kaunti ya Bungoma.

Ugonjwa wa Seli mundu ni hali sugu ambayo huathiri watoto hasa katika maeneo yenye malaria
na usimamizi unahusisha uchunguzi na matunzo ya kina; ambayo imeonyeshwa kuboresha ubora
wa maisha. Utunzaji wa kina unahusisha kuchukua dawa ambazo ni: hydroxyurea, folic acid,
penicillin V, sulfadoxine/pyrimethamine na chanjo. Kwa hiyo ni muhimu kutafuta vikwazo na

wawezeshaji wa kuzingatia ili kuboresha ubora wa maisha.

Unaombwa kushiriki katika utafiti. Hii ni kwa hiari na unaruhusiwa kujiondoa wakati wowote.
Kutakuwa na mahojiano ambayo yatafanywa na mimi au msaidizi wa utafiti. Hakuna majina

yatakayoandikwa na taarifa zozote zitakazotolewa zitakuwa siri.

Kutakuwa na dodoso kuhusu jinsi mtoto wako anavyotumia dawa ikifuatiwa na mfululizo wa
maswali kuhusu uzoefu wake wakati wa kutumia dawa; nini kilifanya iwe rahisi au ngumu zaidi.
Maoni yako yatakuwa muhimu katika kuboresha tabia ya utumiaji dawa kwa watoto walio na
ugonjwa wa seli mundu. Mahojiano yatachukua kama dakika 35-40 na majibu yako yataandikwa

kwa uchambuzi.

Kushiriki ni kwa hiari madhubuti

Kukataa kushiriki katika utafiti kunaruhusiwa na hakutakuzuia kupata matibabu yoyote
Faida za utafiti

Matokeo ya utafiti yatashirikiwa kwako na watoa huduma za afya na hii itasaidia kuboresha

uzingatiaji wa dawa na kuarifu sera za kuziuboresha.
Idhini ya kushiriki katika utafiti

Nimesoma fomu hii ya idhini au nimeisoma kwa lugha ninayoelewa. Nimejadili utafiti na

mpelelezi mkuu/msaidizi wa utafiti. Nimeelewa hatari na faida kama ilivyoelezwa kwangu.
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Ninaelewa kuwa kushiriki katika utafiti huu ni kwa hiari na ninaweza kuchagua kujiondoa wakati
wowote wakati wa utafiti. Ninaelewa kuwa juhudi zote zitafanywa ili kuweka maelezo kuhusu

utambulisho wangu kuwa siri.

Ninakubali kushiriki katika utafiti: Ndiyo..................... Hapana......................
Jina la mshiriki.................o Tarehe.........coooviviiiil.
Saini/Alama ya Kidole Gumba .....................

Saini ya shahidi ..................

Kauli ya Mtafiti

Mimi, niliotia saini hapa chini, nimeeleza kikamilifu maelezo muhimu ya utafiti huu kwa mshiriki

aliyetajwa hapo juu na ninaamini kuwa mshiriki ameelewa na ametoa ridhaa yake akijua.
Jinalamtafiti ...

Saini ya mtafiti ..................

Ikiwa una maswali yoyote, jisikie huru kuwasiliana na yoyote kati ya yafuatayo:
Mpelelezi Mkuu:

Daktari. Daisy Aluso Okombe

Nambari ya Simu: 0722619084

Barua pepe:daisyaluso@gmail.com

Wasimamizi:

Profesa Dalton Wamalwa

Nambari ya Simu: 0721239493

Daktari. Nyambura Kariuki

Nambari ya Simu: 0722679119
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Appendix VI: Medical Records Data Collection Form

Study IDNo: ................ Date...............
I.DOB: ............... Age:..........

2. Gender: Male: ............... Female: .............
3. Residence: County .......... Subcounty .............

4. Level of Education: ..................
5. Date of enrolment to the sickle cell disease clinic
6. Medication the patient is currently taking plus dosage; tick all that are applicable

0 Hydroxyurea
O Penicillin V
O Folic Acid

O Sulfadoxine/pyrimethamine (fansidar)

7. Immunization status: tick all that are applicable

[0 Received vaccines as per the Kenya Expanded Programme on Immunization (check the
MCH booklet if less than five years)

Pneumococcal Polysaccharide Vaccine (Pneumo-23)

Influenza vaccine

Meningococcal vaccine

Haemophilus influenza type B

O00d
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Appendix VII: Questionnaire for Healthcare Workers

We would like to ask you some questions regarding the determinants of uptake and adherence
to recommended care among children with sickle cell disease. This questionnaire is voluntary,
and you are not obligated to answer any question you do not wish to. Your answers will be kept
completely anonymous and confidential. However, your answers will help the researcher to help
understand the possible barriers and facilitators to ensure better health outcomes.

Demographics:

What is your age?

What is your gender?

What is your cadre?

How long have you been working?

o > w0 e

What is your highest level of education?

Questions:
Section 1:

1. What is your understanding of sickle cell disease?

2. Do you know the management of sickle cell disease in terms of prophylaxis? Yes No_

If Yes, list them, giving the mode and frequency.
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on0oo s

Have you heard about the National Guidelines for Control and Management of Sickle Cell
Disease in Kenya? Yes_  No_

If Yes, where did you learn about the guidelines? Tick all that apply
Training/CME/Workshop

Other healthcare workers

Others Specify

What do you think are some of the barriers to adherence to prophylactic medication?

What do you think are some of the factors promoting adherence to prophylactic

medication?
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Appendix VIII: Questionnaire for Caregivers

We would like to ask you some questions regarding the determinants of uptake and adherence
to recommended care among children with sickle cell disease. This questionnaire is voluntary,
and you are not obligated to answer any question you do not wish to. Your answers will be kept
completely anonymous and confidential. However, your answers will help the researcher to help
understand the possible barriers and facilitators to ensure better health outcomes.

Demographics:

. What is your age?

. What is your gender?

1
2
3. What is your relationship to the child?
4

How old is your child?

a. Does this child have any siblings?

b. How old are the siblings?

c. Do you have any other children, and how many?

. Who do you live with?

. What is your level of education?

. Where do you live?

5
6
7. What is your religion?
8
9

. Are you employed? Yes_ No_
10. What is the nature of your employment? Formal_ Informal_

11. How much do you earn in a month?

Questions:

1. What do you understand by sickle cell disease?
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Have you ever received information about sickle cell disease?

a. Where do you get this information?

3. When was your child diagnosed with sickle cell disease?

How many times has your child been admitted in the last year?

What was the reason for admission?

How many times has your child been transfused in the past year?
. Are there any drugs your child is taking for sickle cell disease at home? Tick all that apply.

0 Folic acid
[ Fansidar
0 Hydroxyurea
O Penicillin V
Do you give your child medication daily? Yes_  No_

Please give reasons.

Do you think it is important for your child to take medication for sickle cell disease? Please

give reasons.

. Are you aware there are vaccines your child should receive in addition to the ones outlined
in the mother-child booklet? Yes_ No_

If Yes, please list them.
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Appendix IX: Focused Group Discussion Questionnaire for Children 12 - 18 years

We would like to ask you some questions regarding the determinants of uptake and adherence
to recommended care among children with sickle cell disease. This discussion is voluntary, and
you are not obligated to answer any question you do not wish to. Your answers will be kept
completely anonymous and confidential. However, your answers will help the researcher to help

understand the possible barriers and facilitators to ensure better health outcomes.

This discussion aims to identify barriers and facilitators of uptake and adherence to recommended

care among children with sickle cell disease.

Ground rules for discussion:

a. Everything said here will remain confidential. Your names will not be used, nor will any
other identifying information.

b. Your decision to participate today is voluntary. You can decide at any time, without
notice, for any reason, to not participate in the study.

c. We would like to hear from everyone present.

d. You do not need to be an expert—share your feelings and experiences as we discuss
different topics.

e. There are no wrong answers—everyone’s opinion is important.

Discussion guestions:

1. What do you understand by sickle cell disease?

2. Do you feel better when you take these drugs?

3. Do you find it hard to take the medication regularly? Why?
4. What makes it easier to take drugs?

5. What do you think can be done to make it easier?
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Appendix X: Assent form for children more than seven years (English Version)

My name is Dr. Daisy Aluso Okombe, a paediatric resident at Kenyatta National Hospital
pursuing a Masters degree in paediatrics and child health at the University of Nairobi. | am
studying determinants of uptake and adherence to recommended care among children with sickle

cell disease.

I will collect information on children with sickle cell disease and what factors make it easier or
difficult to take medication regularly. The information I will get will help me understand some of

the challenges you face and how to tackle them to help you have a better life.

If you accept to participate in the study, we will ask you questions in a focused group discussion
where you will tell us your experiences when you take the drugs for sickle cell disease and what

makes it easier or harder in your own words. There are no wrong answers.
Benefits

If you take part in the study, the information we get will help us understand some of the
challenges children with sickle cell disease face and how to improve them, which will improve
their quality of life.

You don’t have to be in the study if you don’t want to and you are free to leave at any time. No
one will punish you or be unhappy with you. We will not tell anyone you took part in the study.

We will give you a copy of this form to keep.
Subject statement

The research has been explained to me in a language | understand. Therefore, | agree to take part

in the study.
Name of participant ......... Date .......
Signature/Thumb stamp ..........

Name of researcher....... Date .........
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Signature of researcher .............

If you have any questions

You can ask at any time. Feel free to contact:

Principal Investigator

Dr. Daisy Aluso

Tel: 0722619084
Email:daisyaluso@gmail.com
Supervisors

Prof Dalton Wamalwa

Tel: 0721239493

Dr. Nyambura Kariuki

Tel:0722679119
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tel:0722679119

Appendix XI: Fomu ya idhini ya watoto zaidi ya miaka saba (Toleo la Swahili)

Jina langu ni Dkt. Daisy Aluso Okombe, mkaazi wa watoto katika Hospitali ya Kitaifa ya
Kenyatta anayesomea Shahada ya Uzamili ya magonjwa ya watoto na afya ya watoto katika
Chuo Kikuu cha Nairobi. Ninafanya utafiti juu ya viashiria vya kuchukua na kufuata matunzo

yanayopendekezwa miongoni mwa watoto walio na ugonjwa wa seli mundu.

Nitakusanya taarifa kuhusu watoto walio na ugonjwa wa seli mundu na ni mambo gani
yanayofanya iwe rahisi au vigumu kutumia dawa mara kwa mara. Taarifa nitakazopata
zitanisaidia kuelewa baadhi ya changamoto unazokabiliana nazo na jinsi ya kukabiliana nazo ili

kukusaidia kuwa na maisha bora.

Ukikubali kushiriki katika utafiti tutakuuliza maswali katika majadiliano ya kikundi ambapo
utatueleza uzoefu wako unapotumia dawa za ugonjwa wa seli mundu; nini hufanya iwe rahisi au

ngumu kwa maneno yako mwenyewe. Hakuna majibu yasiyo sahihi.
Faida

Ukishiriki katika utafiti, maelezo tunayopata yatatusaidia kuelewa baadhi ya changamoto
ambazo watoto wenye ugonjwa wa sickle cell wanakabiliana nazo na jinsi ya kuziboresha na hii

itaboresha maisha yao.

Si lazima uwe kwenye utafiti ikiwa hutaki na uko huru kuondoka wakati wowote. Hakuna mtu
atakayekuadhibu au kutokuwa na furaha na wewe. Hatutamwambia mtu yeyote kwamba
ulishiriki katika utafiti. Tutakupa nakala ya fomu hii ili uitunze.

Taarifa ya somo
Utafiti umefafanuliwa kwangu kwa lugha ninayoielewa. Ninakubali kushiriki katika utafiti.

Jina la mshiriki ......... Tarehe .......
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Ikiwa una maswali yoyote

Unaweza kuuliza wakati wowote. Jisikie huru kuwasiliana:
Mpelelezi Mkuu

Dkt. Daisy Aluso

Simu: 0722619084

Barua pepe:daisyaluso@gmail.com

Wasimamizi

Prof Dalton Wamalwa

Simu: 0721239493

Dr. Nyambura Kariuki

Simu:0722679119
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Appendix XII1: ERC Approval

4

UNIVERSITY OF NAIROBI KENYATTA NATIONAL HOSPITAL
FACULTY OF HEALTH SCIENCES P 0 BOX 20723 Code 00202

P O BOX 19676 Code 00202 KNH-UON ERC Tel: 7263009

TELEGRAMS: varsity Email: uonknh_erc@uonbi.ac.ke Fax: 725272

Tel:(254-020) 2726300 Ext 44355 Website: http:/lwww.erc.uonbi.ac.ke Telegrams: MEDSUP, Nairobi

F
Twitter: QUONKNH_ERC https:/itwitter.com/UONKNH_ERC

erc

Ref: KNH-ERC/A/448

Dr. Daisy Julie Aluso Okombe

Reg. No. H58/38202/2020

Dept. of Paediatrics and Child Health
Faculty of Health Sciences

University of Nairobi
Dear Dr. Okombe,

ETHICAL APPROVAL-RESEARCH PROPOSAL: DETERMINANTS OF UPTAKE AND ADHERENCE TO RECOMMENDED
CARE AMONG CHILDREN WITH SICKLE CELL DISEASE IN BUNGOMA COUNTY REFERRAL HOSPITAL (P330/03/2023)

This is to inform you that KNH-UoN ERC has reviewed and approved your above research proposal. Your
application approval number is P330/03/2023. The approval period is 221 August 2023 —21st August 2024,

This approval is subject to compliance with the following requirements;

i. . Only approved documents including (informed consents, study instruments, MTA) will be used.

i.  All changes including (amendments, deviations, and violations) are submitted for review and
approval by KNH-UoN ERC.

iii. - Death and life threatening problems and serious adverse events or unexpected adverse events
whether related or unrelated to the study must be reported to KNH-UoN ERC 72 hours of
notification.

iv.  Any changes, anticipated or otherwise that may increase the risks or affected safety or welfare of
study participants and others or affect the integrity of the research must be reported to KNH-UoN
ERC within 72 hours.

v Clearance for export of biological specimens must be obtained from relevant institutions.

vi.  Submission of a request for renewal of approval at least 60 days prior to expiry of the approval
period. Attach a comprehensive progress report to support the renewal.

vii. - Submission of an executive summary report within 90 days upon completion of the study to KNH-
UoN ERC,

Protect to discover
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