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Sickle cell disease (SCD) is a monogenic red blood cell disorder of public
health importance globally, with a high prevalence in Africa. Accurate
estimation of population affected by the disease is necessary to guide
efficient and prudent management of patients and resources. This study
aimed to examine the socio-demographic characteristics of adult SCD
patients in Nigeria and how such measures could be used to improve
their health indices. This was a cross-sectional study of 60 registered
adult SCD diagnosed at haematology clinic, Federal Medical Centre,
Umuahia from 2010 to 2017. Demographic and relevant data were
obtained from patients’ case notes and interviewer-structured
questionnaires at presentation and follow-up clinic visitations (FUV).
The participants ranged from 18-52 years with equal Male-Female ratio
from the three geo-political zones of Abia state. Umuahia North LGA
recorded the highest participation (26.70%). Majority (56.7%) were
dependents while 43.3% were employed. About 56.7% had tertiary level
of education while 8.9% had primary education. The mean age of
diagnosis was 10.2 years. All the patients were initially diagnosed by
haemoglobin electrophoresis method. Forty percent (24) was confirmed
using High-Performance Liquid Chromatography (HPLC). The mean
duration of FUV was 24.7 months (0-71 months). A 96.7% irregular FUV
was recorded. The socio-demographic picture depicts a huge burden in
the care of people living with SCD in the region. The government and
other donor agencies must scale-up the awareness campaign and other
measures that will alleviate cost of SCD management. A state of the art
special center designated for SCD care in each of the three senatorial
zones of Abia state is strongly recommended.

Keywords: Socio-demographic characteristics, adult sickle cell disease,
follow-up visitation, Nigeria

SCD is a global health problem especially in African
continent where it is more prevalent. Apart from the high
prevalence in sub-Saharan Africa, there are several
environmental factors which influence the outcome of this
primary disease. One of such factors is the socio-

demographic characteristics of the sufferers. The socio-
demographic profile of the individuals living with SCD is a
strong predictor of the clinical course and outcome of the
disease (McClish et al, 2005). This is very important
considering Africa as the continent with the least Human
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Development Index (HDI).

Abnormal haemoglobin gene carriers account for 5.2-
7.0% of the world’s population and sickle cell disease (SCD)
is the most prevalent genetic disease worldwide according
to World Health Organization reports (Modell and Darlison,
2008). The African continent, especially sub-Saharan Africa,
and Asian continent, are worse hit by this genetic disorder
as they bear the highest burden of SCD globally (Piel et al,,
2013a). It is estimated that over 300,000 births are affected
annually worldwide out of which 75% are living in sub-
Saharan Africa (CDC, 2012; WHO, 2006). Nigeria accounts
one-third of the world’s annual incidence of SCD which is
100-150 x 103 births (Piel et al., 2013b).

Nigeria ranks first in SCD burden worldwide with carrier
and sickle cell disease prevalence of 25% and 2.5%
respectively (Fleming et al, 1979). Based on the current
population estimation of 210 million people, about 52.5
million Nigerians have sickle cell trait (SCT) while 5.25
million have sickle cell disease. This accounts for
approximately 20% to 25% of the global prevalence of SCD
which is about 25 million (Aygun and Odame, 2012).
Previous studies have shown some variations in SCD
prevalence in different geo-political zones in Nigeria with
relatively lower prevalence in south-east compared to
south-south zones (Nwogoh et al, 2012; Nwabuko and
Okoh, 2015). However, there is a significant disparity in the
prevalence of SCD among the population of pregnant
women (0.14% - 0.2%) from that of general population
(1.88% - 3.00%) in Nigeria (Ugboma and George, 2015;
Nwabuko et al.,, 2016). This may be due to social stigma
attached to marriage in SCD, and the fact that very few
women living with SCD attend the child-bearing age in the
region.

SCD is a life-threatening disease with severe medical,
psychosocial and economic consequences on individuals
and their families (Brown et al., 2010; Ehigie, 2003; Adzika
et al, 2017; Olatunya et al, 2015). It is one of the
haematological conditions that require palliative care. The
disease follows a more severe clinical course among
patients in Africa than their Asian counterparts due to the
haplotypes associated with it in the region (Rees et al,
2010; Gabriel and Przybylski, 2010). Therefore, the care of
patients with this chronic genetic disease will require a
constellation of medical, psychological, socioeconomic and
legal interventions.

There is dearth of data on socio-demographic
characteristics and descriptive clinical epidemiology of SCD
in this region. However, previous studies on socio-
demographic pattern of SCD have shown more female
gender, higher school education, single marital status and
age range of 25 to 34 years old (Nwabuko et al, 2016;
Adzika et al., 2017; McClish et al,, 2005). A reliable estimate
of the socio-demographic distribution of the population
affected by SCD is necessary to guide efficient and prudent
allocation of public health resources for effective research
and management. In addition to this, there is a link between
socio-demographic profile, quality of life and psychological
outcomes of sickle cell disease patients ( Adzika et al,

2017). The duo (socio-demographic characteristics and
quality of life) could be predictors of psychological
consequences such as anxiety and depression in the
sufferers. For instance, a study showed that a higher level of
education, satisfaction with health and quality of
neighborhood could mitigate anxiety; while increasing age
together with health and learning satisfactions are
negatively associated with depression (Adzika et al., 2017;
Bunn, 1997).

An improved socio-demographic profile is a possible
intervention for improved life expectancy of people living
with SCD. The implication is that SCD patients who are of
low socioeconomic status are more likely to be depressed
and die early while the reverse is the case for those of high
socioeconomic status (Hasan et al., 2003; Olson et al., 2005;
Okanny and Akinyanju, 1993; Animasahun et al.,, 2011).

The aim of this study was to critically examine the socio-
demographic characteristics of SCD patients enrolled at a
tertiary health center in Abia State, Nigeria, and how such
measures could be used to improve the health indices of the
target population.

MATERIALS AND METHODS
Study Site

This research study was carried out at the Federal Medical
Center, Umuahia (FMCU), Abia State, south-eastern Nigeria.
Abia State is one of the states that make up the Niger Delta
region of Nigeria. It occupies about 6,320 square kilometers
with a population size and density of 3,727,300 and
450/square kilometer (1200/square mile) respectively
based on 2006 population census and annual estimated
growth rate of 3.0% (Federal Republic of Nigeria official
Gazette, 2007; Allen and Adekola, 2015). The Gross
Domestic Product (GDP) is $18.69 billion and a GDP per
capita of $3,003. Presumably, Abia is the ninth state with
the highest HDI (Human Development Index) in Nigeria
(about 0.54). Umuahia is the administrative headquarters
and capital of the State. The FMCU (formerly known as
Queen Elizabeth Specialist Hospital) is a 350-bed tertiary
health center located in Umuahia, Abia State. The
institution has developed manpower in research and
management of sickle cell disease over the years. It serves
as a referral center for inhabitants of Abia State and their
neighboring states of Imo, Anambara, Enugu, Ebonyi, Cross
Rivers, Akwa-Ibom, and Rivers States. These states account
for about 20% of the Nigerian population based on 1991
population census (Federal Republic of Nigeria Niger Delta
Regional Development Master Plan).

Minimum Sample size calculation

This was determined using Milton and Tsokos statistical
formular:

Minimum sample size (n) = z2 pq/d? (Milton and Tsokos,
1984).
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Table 1. Age distribution of the study population
Age (years) Frequency (number) Percentage (%)
<20 11 18.3
20-29 30 50.0
30-39 18 30
240 1 1.7
TOTAL 60 100
n=minimum sample size interview (SCI) questionnaire in its descriptive

z=standard normal deviation of 1.96 (from z table)
p=prevalence or best estimate of people living with SCD in
Nigeria from previous studies (=2.5% based on the mean
value of 2%-3% prevalence) = 0.025 (Fleming etal,, 1979).
g=proportion of failure (=1-p) = (1-0.025) =0.975
d=confidence interval (precision tolerance limit) expressed
at 0.05

However, the sample size studied was 60.

Inclusion criteria

. The newly diagnosed SCD patient = 18 years old
who registered in FMCU hematology clinic.

. The patient must have consented to participate in
the study.

Exclusion criteria

. The newly diagnosed SCD patient < 18 years.
. Adult SCD patient who refused informed verbal
consent of participation in the study.

Study Design

This was a hospital-based cross-sectional study of 60
consecutive registered adult SCD patients seen at the
hematology clinic SCD registry of Federal Medical Center,
Umuabhia from January 2010 to December 2017.

Ethical consideration

Ethical clearance for the study was obtained from the
institutional review board of Federal Medical Center,
Umuahia, in keeping with the guidelines of declaration of
Helsinki (1964) and Good Clinical Practice. The Health
Research Ethics Committee (HREC) identification number
is FMC/QEH/G.596/Vo0l.10/453. A verbal informed consent
was obtained from each patient who was willing to
participate in the study. The patients’ identities were kept
confidential.

Survey Procedure

This was the first prospective cross-sectional study on the
project work entitled: “burden of sickle cell disease in
southern Nigeria (BSCDNGA).”

The hospital-based study used a structured clinical

epidemiologic study. Data were obtained using a pro forma.
Information on hemoglobin electrophoresis results, high
performance liquid chromatographic (HPLC) pattern, age,
sex, marital status, occupation and follow-up visitation
(FUV) were obtained by the clinical interviewer and from
the laboratory forms of respective participants. Follow-up
visitation (FUV) definition - The interval between which
the SCD patient is seen in the hematology clinic. FUV can be
regular or irregular. A regular FUV is when the interval falls
within 8 weeks (< 8 weeks) of last visitation An irregular
FUV is when the interval is beyond 8 weeks of last visitation
(> 8 weeks). These were documented in the pro forma
attached to the case file of each participant. Data obtained
from each pro forma were biomedical, clinical and
laboratory information of each participant. The data were
collated and entered into the excel sheet for analysis.
Additional demographic data were obtained from
subsequent follow-up clinic (FUV) visitations. The SCI
questionnaire was crafted to fit the patient’s level of health
information. It has added advantages in clarification of
clinical ambiguity, diagnostic evaluation, and training of
healthcare providers.

Statistical analysis

All data were entered and analyzed using Epi-info statistical
software version 7.02 by WHO, Geneva Switzerland and
CDC, USA. The frequency of distribution of the major socio-
demographic variables outlined in the study was analyzed
using simple descriptive statistics. The mean standard was
calculated, while student’s t-test and chi square were used
to determine the significant differences between the mean
values. Statistical significance was set at probability (P) <
0.05.

RESULTS

A total of 60 adult SCD patients aged 18-52 years (Median
age = 26 years) with a M:F ratio of 1:1 were seen within the
study period. Table 1 shows the age distribution of the
study population. The highest participating age-group was
20-29 years (50%) while the least was above 40 years
(1.7%). The highest age recorded from the study was 52
years.

Figure 1 shows the map of Abia state and the neighboring
states including the 17 local government areas (LGAs) that
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Figure 1: A Map of Abia State showing the 17 local government areas and the
neighbouring states

Table 2. Distribution of Adult SCD in SCD Registry of FMCU, Abia State based on geographical location. Note: Abia State is
stratified into the 17 local government areas

States & LGAs Number (n) Percentage (%) State/LGA Population Percentage (%)
size (N)

Abia (n=44) 3,727,300 ‘100

Umu-Nneochi - - 213,700 5.73

Isiukwuato 5 8.93 151,700 4.06

Bende 1 1.78 252,300 6.76

Ohafia 3 5.36 322,200 8.64

Arochukwu 2 3.57 221,800 5.95

Umuahia North 15 26.79 292,300 7.84

Umuahia South 5 8.93 182,200 4.88

Ikwuano 6 10.68 180,600 4.84

Isiala-Ngwa North. 3 5.36 201,800 541

Isiala-Ngwa South. 2 3.57 179,000 4.80

Osisioma Ngwa - - 289,100 7.76

Obi Ngwa 1 1.78 238,300 6.39

Aba North 1 1.78 140,000 3.76

Aba South - - 559,000 15.00

Ugwunagbo - - 111,800 3.00

Ukwa East - - 76,200 2.03

Ukwa West - - 114,400 3.06

Other States (n=12)

Imo 5 8.93 4,927,563

Anambara 3 5.36 4,177,821

Enugu 2 3.57 3,267,837

Rivers 2 3.57 5,198,716

Total Number 56 93.3

analyzed

Undisclosed 4 6.7

Number

Grand Total 60 100

LGA, Local Government Area, Abia North zone= Umu-Nneochi, Isiukwuato, Bende, Ohafia, Arocukwu; Abia Central zone= Umuahia North,
Umuahia South, Ikwuano, Isiala-Ngwa North, Isiala-Ngwa South, Osisioma Ngwa; Abia South zone= Obi Ngwa, Aba North, Aba South,
Ugwunagbo, Ukwa East & Ukwa West

makes up Abia state. make-up Abia state. Also included in this table are the
Table 2 shows the distribution of adult SCD in the SCD neighboring states of Abia state such as Imo, Anambra,
registry of FMCU, Abia state based on the 17 LGAs that Enugu and Rivers. One in every 4 patients seen was
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Table 3. Socio-demographic characteristics of Adult SCD patients seen at FMCU

Serial Number Socio-demographic Frequency (n) Percentage Remarks
characteristics (%) (p-value)
1 Gender >0.05
. Male 30 50
. Female 30 50
2 Marital status
. Single 51 85
. Married 8 13
. Widow 1 2
3 Tribe
. Ibo 58 96.70
. [jaw 1 1.67
. Ikwerre 1 1.67
4 Occupation
. Student 29 48.3
. Unemployed 5 8.3
. Civil servant 14 233
. Trader 8 13.3
. Artisan 4 6.7
5 Education
. Primary 5 8.3
. Secondary 21 35.0
. Tertiary 34 56.7
6 Mode of Diagnosis
HbE 60 100
HPLC 24 40
7 Hemoglobin variant
o SS 60 100
. SC 0 0
8 FUV <0.05
. Regular 58 96.7
. Irregular 2 33
9 Mean Age of Diagnosis 10.2 years (1-30 years)
10 Mean Duration of FUV 24.7 months (0-71 months)

FUV, follow-up visitation; HbE, haemoglobin electrophoresis; HPLC, high performance liquid chromatography

from Umuahia North LGA (26.79%). Most LGAs from the
Abia-South zone were not represented.

Table 3 shows the socio-demographic characteristics and
hemoglobin variants of adult SCD patients seen in FMCU. A
total of 51 (85%) were single, while 13% and 2% were
married and widowed respectively. Majority of the patients
were of Ibo ethnicity (96.7%), while ljaw and Ikwere ethnic
groups equally share the remaining 3.3%. Majority of the
patients (56.6%) were dependents (either students or
unemployed) while the remaining groups (43.3%) were
relatively empowered (civil servants, traders or artisan).
About 57% of the patients had tertiary level of education
while 8.9% had primary level of education. The mean age of
diagnosis was 10.2 years (1-30 years) and all the patients
were initially diagnosed using hemoglobin electrophoresis
method. 40% of the diagnosis was confirmed using High
Performance Liquid Chromatography (HPLC).

All the patients were homozygous abnormal S-gene
(Hemoglobin SS). The mean duration the patients were last

seen by the Hematologist was 24.7 months (0-71 months).
Most of the patients (96.7%) were irregular in their follow-
up visitation. Only 3.3% regular patients were recorded
during the study period.

DISCUSSION

Abia state is divided into three approximately equal
senatorial zones namely Abia North (31.2% of the state
population), Abia Central (35.5% of the state population)
and Abia South (33.3% of the state population). FMCU is the
only federal tertiary health institution (“federal character”)
in Abia state. About 78 percent of adult SCD who access
Medicare in the FMCU are Abians while the remaining 22
percent are from neighboring states namely Imo,
Anambara, Enugu and Rivers states.

The study showed a significant inequality in the
distribution of health resources among Abians. The Abia
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central is the most beneficiary zone from the study. This
was evidenced by majority (>55% of total participants) of
the participants who were from this zone. This is
understandable because of the location of the hospital in
the zone.

The least representation was from the Abia south zone
which accounted for only 3.56 percent of the total
participants. This low participation could be due to distance
in accessing Medicare from this senatorial zone. Another
reason could be the situation of the state teaching hospital
in Abia south senatorial zone. But the state teaching
hospital is partially moribund due to lack of maintenance,
hence, rarely provides comparable quality services to
FMCU.

This study has further shown that more adult SCD
patients from neighboring states seek Medicare in the
medical center compared to one of the state senatorial
zones. There is a need for more awareness campaign,
equity in the distribution of healthcare services and
improved quality of healthcare at the grass root.

Majority of the participants in this study were single
(85%). This was similar to study in Ghana by Adzika et al
where about 83% of the participants were single (Adzika et
al, 2017). This could be attributable to the stigma
associated with SCD in African culture. The fact that not
much people living with SCD attend the age of marriage in
the environment could be another reason. The
socioeconomic consequences of managing SCD could be
scary in a depressed economy (Olatunya et al., 2015; Hasan
etal,, 2003; Okanny and Akinyanju, 1993; Akinyanju, 1989).

The high prevalence of the Igbo ethnic group was in
keeping with the fact that the study site was in Igbo land.
But it is worthy of note that other ethnic groups such as
Ikwere and [jaw participated in this study.

Majority of adult SCD patients from this study were
dependents (i.e., students and unemployed). This could
impact huge financial and psychosocial burdens on the
parents and the sufferers respectively. It is expected that at
the adult stage of life, one should exercise a financial and
psychological independence. However, this is not usually
the case with sickle cell disease. The impact of SCD on the
economy and social development of the family is so
enormous. It contributes to increase in cost of achieving
sustainability developmental goals, and increases level of
poverty in the country. These could lead to increase
mortality of the young adult and decrease life expectancy of
the target population (Aygun and Odame, 2012; Makani et
al,, 2011; Makani et al,, 2007).

Most of the participants had high level of education which
was in keeping with a previous study in the adult
population in the Niger Delta Nigeria (Nwabuko et al,
2016). However, a combination of a high level of education,
which is a good marker of quality of life with poverty
(marker for poor quality of life) may lead to undesirable
psychosocial consequences.

Hemoglobin electrophoresis (HbE) is an age long mode of
diagnosis of SCD in economic constrained settings such as
those found in Abia State. It is easily affordable and

accessible compared to High Performance Liquid
Chromatography (HPLC). Only forty percent of the
population could access the modern mode of diagnosis
which is more accurate because of the financial
implications. There is a need for public policies to provide
adult SCD population with better screening and diagnostic
facilities at subsidized rates (Nwabuko and Okoh, 2015;
Fernandes et al., 2015).

Although hemoglobin-SS is the commonest SCD
hemoglobin variant (>90%) in this environment, there are
other hemoglobin variants that exist in SCD such as SC, SD,
SE, SB-thalassemia just to mention a few. The SC variant is
found to be commoner in western Nigeria (Yoruba) and
Ghana. Accurate diagnosis of SCD could be limited by the
mode of diagnosis (Akinyanju, 1989). The HPLC is more
preferable modern mode of diagnosis of SCD but more
expensive (Nwabuko and Okoh, 2015).

One of the major challenges confronting SCD in Africa is
late diagnosis. A mean age of diagnosis of 10.2 years is
unacceptable. At this age, several complications of SCD
must have set in leading to increase morbidity and
mortality. Early diagnosis is the panacea for improved
quality of life and longevity in SCD. There is a need for
public policy to institutionalize newborn screening (i.e.,
hemoglobinopathy screening) in the health institutions in
Nigeria. This could be one strategic leadership approach of
improving the health indices of people living with SCD in
the country (Nwabuko et al., 2019).

The study showed that most of the adult SCD patients
were not regular in their follow-up visitation (FUV). This is
another major contributor to morbidity and mortality of
SCD in Nigeria. Adherence to care has been shown to
improve the health outcomes of people living with SCD.
Most of the adult SCD patients are lost to follow-up to care
in this environment. This was evidenced by the 96% non-
adherence to follow-up care visitation and 24.7 months
mean duration interval of FUV. The low socio-economic
status and cultural influence on people living with SCD
could be key players to non-compliance to FUV in sub-
Saharan Africa. In many regions in sub-Saharan Africa, SCD
is branded as a figure of persecution and family taboo
capable of attacking other members of the family. There is
this bad narrative that it is an evil spirit inflicted on a family
as a repay of transgression of the ancestors. The stigma
attached to this disease contributes to several harmful
health practices that negates proper medical attention
(Njifon and Scelles, 2020). These cultural nuances
contribute significantly to non-adherence to FUV. The
strategic leadership approaches to mitigating poor FUV
include implementation of comprehensive care structure
that will include targeted education (health literacy) of all
concerned healthcare providers and the beneficiary
patients (Colombatti et al., 2012).

This study has critically examined the socio-demographic
characteristics of people living with SCD; how they impact
on their health indices, and the possible policies to improve
them. The socio-demographic characteristics and quality of
life indicators are predictors of psychosocial outcomes



(anxiety and depression) of people living with SCD while
the psychosocial outcomes are the predictors of the average
life expectancy of the sufferers (Adzika et al., 2017). It
implies that, the higher the prediction variance of these
outcomes, the worse their prognosis and survival
outcomes. The hallmark is a reduced average life
expectancy of people living with sickle cell disease. These
factors should be taken into cognizance in SCD
management in order to facilitate healing and restoration of
quality of life.

Limitations

This was a single-center hospital-based study. A multi-
centered hospital-based study that spans the three zones of
the state will be way forward in future studies.

A population-based study that will give a good
representation of the three geo-political zones of Abia state
would provide more validated result. This is very important
because of limited access of rural communities to
healthcare.

Funding is a major limitation in conducting a robust
evidence-based study on SCD in Nigeria. Both the hospital-
and population-based studies on SCD require funding (Oron
etal,, 2020).

Conclusion

The socio-demographic pattern from this study depicts a
huge burden in the care of people living with SCD in this
region. As we drive towards a collective global goal of 2020
and 2030, we think it would be important to highlight these
current gaps in Nigerian SCD response.

There is need for behavioral and attitudinal change
among adult SCD population in the region towards
accessing healthcare. We need to promote public
understanding and support for SCD awareness in our
continued fight for SCD control in Nigeria.

In addition, the government and other donor agencies, on
their part, must scale up the awareness campaign and other
measures that will alleviate the cost of managing SCD in our
region.

Recommendations

The followings are strongly recommended

> The state government to scale up SCD awareness
and screening at every primary health center of the 17
LGAs that make up Abia State.

> At least one state of the art special center
designated for SCD care should be built in each of the three
senatorial zones of Abia state- this special center must set
up a standard SCD registry to improve the statistics and
epidemiology of the disease.

> Most people living with SCD are of low socio-
economic status. We recommend that their assessment
tests and treatments be subsidized (insurance).

> A multi-centered randomized community-based
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study in all LGAs of Abia state will give a more
generalizable result.
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