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What is known on this subject

o Sickle cell disease (SCD) is a genetic condition that affects about 2% of babies born in sub-Saharan Africa.
Though SCD is common among African populations, governmental recognition of the condition as a
public health problem has been slow.

e Healthcare provision for SCD patients requires a multidisciplinary team of well-trained professionals
supported by a defined system of social support that caters to their physical, emotional, psychological and
financial needs.

e Despite their diverse health and social need for survival, SCD patients have limited access to quality
clinical, health educational, social and psychological care in most sub-Saharan countries.

e Screening of newborns for SCD is a relatively new phenomenon in sub-Saharan Africa, with very few
countries, such as Ghana, Benin, Burkina Faso and Congo, conducting pilot interventions through heel-
prick and cord-blood methods. No national programmes for newborn screening so far exist in sub-
Saharan Africa.

What this paper adds

e Expensive and technologically advanced methods of care for SCD patients in the UK, the USA and parts of
Europe are generally not affordable in Ghana and other sub-Saharan African countries.

e Opportunities exist for the adoption of an affordable intermediate strategy that could be the model for the
development of services both in Ghana and in other comparable African countries.

e A proposed strategic intermediate model provides a comprehensive package of basic services that are
capable of improving the quality of life of patients.

ABSTRACT

Sickle cell disease (SCD) is an inherited disorder
affecting 2% of all babies born in Ghana. SCD is the
commonest genetic condition of clinical and epi-
demiological importance in Africa, and over 95% of
children born with the disease die before the age of
5 years. Optimal healthcare provision for people
with SCD requires a holistic approach involving a

multiplicity of well-trained professionals, as well as
awell-defined system of social support that caters to
their physical, emotional, psychological and financial
needs.

This review article explores the SCD situation in
Ghana within an African milieu and, where poss-
ible, draws specific comparisons between Africa
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(especially Ghana), the USA and the UK. This article
acknowledges the limited resources available for
managing the disease in most parts of tropical Africa,
and the lack of accurate data to assess the impact of
the disease on public health generally.

It recognises that expensive and high-tech-
nological solutions to healthcare developed in
the USA and the UK are not best suited to a low-
income country such as Ghana. However, it argues
strongly for the need to improve healthcare and social

Introduction

Sickle cell disease (SCD) is a chronic inherited disease
affecting millions of people worldwide. Generally in
Ghana, as in most parts of tropical Africa, patients
have limited access to quality clinical, health educa-
tional, social and psychological care. Clinical care in
health facilities at the district level is basic and some-
times lacking, despite the fact that 25% of the popu-
lation are carriers and 2% of all babies born, that is
1in 50 live births, have a form of SCD (Dennis-Antwi,
1997; Ankrah-Badu et al, 2007). Furthermore, although
statistics from Kumasi, which is the second largest city
in Ghana and which has the first newborn screening
programme in Africa, show a survival rate of over 95%
among enrolled patients, screening of newborns has
not been scaled up nationally. Health sector reforms
started in the 1990s, with a long-term vision for growth
and development that would propel Ghana from a
low-income to a middle-income country by 2020. The
reforms have largely focused on bridging the gaps in
health inequalities, with specific emphasis on (i) re-
ducing significantly infant, child and maternal mor-
tality rates, (ii) increasing access to health services,
especially in rural areas, and (iii) establishing a health
system that is effectively re-oriented towards delivery
of public health services. With the recent introduction
of the Millennium Development Goals, critical attention
has been given to maternal and child health, regener-
ative health, and nutrition, with limited attention to
chronic and non-communicable diseases (Government
of Ghana, 1997; Birungi et al, 2006).

Over the years, SCD has scarcely been regarded as a
disease of any public health significance. The health
status of children with serious genetic disorders such
as SCD has been submerged in statistics on death from
the major childhood diseases in Ghana, such as malaria,
acute respiratory infections and malnutrition-related
conditions. Of the projected 14 200 babies born each
year in Ghana with a form of SCD, most go undiag-
nosed and probably die young (Ohene-Frempong,
2007).

services for patients and families, to improve the
quality of life of SCD patients through the adoption
of an affordable intermediate strategy that could be
the model for the development of services in both
Ghana and other comparable African countries.

Keywords: African context, challenges, genetic con-
dition, Ghana, healthcare provision, sickle cell dis-
ease

The purpose of this paper is to present a review of
the available literature and reports on services for SCD
care, primarily in more affluent countries such as the
USA and the UK, and to relate these services to that
available currently in a developing country such as
Ghana. Ultimately, the authors suggest a model for
SCD care in Ghana with a potential for adapting this to
other African countries. The authors set out the paper
by firstly providing an overview of the SCD condition
and its epidemiology. Secondly, we describe the health-
care services accessible to patients in the USA, the UK,
Ghana and selected African countries. We also briefly
examine the economic context of SCD in Ghana as
well as selected African countries. Thirdly, we reflect
on optimal treatment and care regimes that have been
proposed internationally. We note that, until recently,
SCD in Ghana has received little attention from policy
makers, and document some of the initiatives that have
taken place with regard to service provision in the
Ghanaian context. The costs of western models of treat-
ment are set against the suggested priorities for Ghana
advanced by international health policy analysts. Fur-
thermore, the potential of health education for pro-
fessionals, parents and patients is outlined, and the
role of social support and support groups is discussed.

We then argue that Ghana, which is currently con-
sidering the establishment of a national neonatal screen-
ing initiative as part of a proposed national SCD
programme, cannot afford to uncritically adopt the
high-technological strategies of European and American
medicine. Rather, the potential exists for Ghana to
strategically model an intermediate strategy based on
(i) public education and advocacy, (ii) genetic counsell-
ing and testing, (iii) premarital counselling, (iv) neo-
natal screening, and penicillin prophylaxis through an
effective clinical care programme, (v) public and parental
education, (vi) continual and specialist health worker
training in haemoglobinopathies, (vii) social and
financial support for families living with SCD and
(viii) school-based teaching on SCD and inheritance
patterns.

The review process for this paper takes into account
the relevant and available research articles, books, and
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Ghana Government and partner/projects reports that
have been published or compiled and made available
electronically or through programme offices. Recent
electronic journals dating from 2000-2009 were accessed
through online collections of electronic databases such
as ASSIA. These sources generated much of the litera-
ture on publications, and the time frame selected was
to ensure up-to-date references on the subject. Grey
literature, such as policy documents, project reports,
PowerPoint presentations and research reports, com-
piled between 1995 when the newborn screening for the
SCD project started in Kumasi, and the present, were
accessed through the Ghana Health Service programme
offices and project reports. Reference books and pos-
ition statements provided information on SCD pol-
icies, genetics and the course of the disease and its
sociological perspectives without any date limitations.
These were accessed through the search engines of
OPAC of De Montfort University Central Library and
Newborn Screening for Sickle Cell Disease (NSSCD)
local office collections. Countries or geographical areas
of specific focus for the search were Ghana, West Africa,
Africa, the UK and the USA. Other keywords used in
the search process were ‘neonatal screening’, ‘new-
born screening’, ‘support group’, ‘genetic counselling’
and ‘patient education’.

Sickle cell disease: definition and
epidemiology

Sickle cell disease is caused by a mutation in the gene
responsible for the 3 globin of normal adult haemo-
globin A, leading to the production of sickle haemo-
globin. SCD is a term embracing all disease states
where the beta-S (/5°) gene is present. New termin-
ology recommended in the USA and used in the
current National Heart, Lung, and Blood Institute’s
Manual of Management of SCD lists these conditions
as: SCD-SS, SCD-SC, SCD-SD, SCD-S3° thalassaemia
and SCD-S{3" thalassaemia (NHLBI, 2002). Twenty- four
per cent, nearly one in four, of the total population in
sub-Saharan Africa carries either haemoglobin § trait
or haemoglobin C trait (Konotey-Ahulu, 1991; Serjeant
and Sergeant, 2001).

Historical accounts of the spread of the disease from
tropical Africa to most parts of Europe, the Americas
and the Caribbean attribute it to the Atlantic slave
trade in the years 1451-1870, as well as the economic
migration of Africans to these parts of the world. How-
ever, the journey of the (3° gene is a little more complex
and has given rise to five genetically distinct (°
haplotypes: four African haplotypes — Senegal, Benin,
Bantu, and Cameroon —and the Arab-Indian haplotype.
In Eastern Saudi Arabia, India and Sri Lanka, the

Arab-India haplotype is predominant. An assessment
of the prevalence of the disease worldwide shows that
up to 300 000 affected children are born each year and
that three-quarters of these are born in Africa (Okpala
et al, 2002). In comparison, there are approximately
1 in 2500 live births with SCD in the USA (Therrell,
2006) and 1 in 2000 in the UK (Dick, 2006), annually.
These comparisons clearly establish that the highest
proportions of affected babies are to be found in Africa.
The current estimates for Africa are probably much higher
than stated in the literature cited because in Nigeria,
like Ghana, 2% of babies have SCD. With approx-
imately 5 million births per year, Nigeria alone would
have 100 000 babies with SCD a year. If the 2% rate of
SCD is extrapolated over the 16 countries in the Eco-
nomic Community of West African States (ECOWAS),
with roughly 10 million births per year, West Africa
alone would have 200 000 babies with SCD annually.
Central Africa and parts of East Africa have an inci-
dence of SCD similar to that of West Africa, while the
northern and southern regions have lower incidence
rates (Serjeant, 1992). In the year 2000, there were 29.6
million babies born in Africa (US Census Bureau in
Ohene-Frempong, 2004). If only 1% of them had SCD,
that would amount to 296 000 babies; if the overall
SCD incidence rate for Africa was 1.5%, which is
probably closer to the truth, the number of SCD babies
would be 444 000 (United Nations Population Fund
(UNFPA), 2008). Table 1 describes gene frequencies in
selected ethnic groups, and marks out the distinct
position of Africa as a continent that is epidemiologically
and socially important in developing models of health
and social care provision for SCD in view of the
volume of births of children with SCD in Africa
(Livingstone, 1976).

To date, the natural history of SCD has not been
well studied in Africa, and accounts are subject to the
reporting bias that those less affected are less likely to
have contact with formal health services. Moreover,
very few longitudinal studies have been carried out to
assess SCD’s impact on public health in Africa (Ohene-
Frempong and Nkrumah, 1994). The life expectancy
of SCD patients in Africa remains largely unknown,
although a study by Powars (1994) suggests that 90%
of children born after 1980 in developing countries should
reach at least 30 years of age based on observations
made on a cohort study in Jamaica. On the other hand,
the USA and Jamaica have survival estimates among
patients indicating a range between 42 and 60 years in
men and 48 and 60 years in women (Dick, 2006). In
the UK, the lack of a comparable network of neonatal
screening or major cohort studies has made such
studies difficult to conduct (Ohene-Frempong and
Nkrumah, 1994; Serjeant and Sergeant, 2001; Dick, 2006).

Furthermore, in his study of a rural community in
Africa, Fleming reported that less than 2% of the
expected number of children with SCD survived
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Table 1 Estimated trait frequencies in selected ethnic groups

Haemoglobin type Ethnic group

Estimated carrier frequencies

African-Caribbean
West African

East African
North African
Southern African
Equatorial African
Madagascar
Cypriot
Pakistani/Indian
Saudi Arabian
Greek

Sickle cell trait

African-Caribbean
Ghanaian
African-American

Haemoglobin ‘C’ trait

1in 10
1in4

1 in 2-50
< 1in 7-100
1 in 4-20
1in 3-14
<1lin5
1in 100
1in 100
11in 4-20
1in 3-12

11in 30
Uptolin6
11in 50

Source: Serjeant (1992), pp. 24—7; Anionwu and Atkin (2001), p. 12.

beyond the age of 5 years (Fleming, 1989). This finding
is attributable to two factors. First, in most parts of the
developing world, including sub-Saharan Africa, not
all deaths and births are recorded. Second, most of the
population in countries such as Nigeria has limited
access to formal systems of medical care, thereby
limiting access to prompt and quality life-saving care
(Orji et al, 2002). This subsequently leads to missed
opportunities for recording the magnitude of disease
incidence and prevalence. Consequently, vital statistics in
Africa are mainly guesstimates derived from extrapol-
ations, models and common sense, and are constrained
by the need to avoid conflict with previously published
estimates. This makes it difficult to make a strong case
for a disease like SCD to be recognised as one of public
health importance.

Healthcare provision

In the USA and the UK, optimal management of SCD
requires a holistic approach involving a multiplicity
of professionals including paediatricians, physicians,
haematologists, nurses, health educators, genetic coun-
sellors, social workers, psychologists and many more.
The management of sickle cell complications is centred
on the administration of medicines such as antibiotics
(to prevent or fight infections), analgesics and infusions.
Daily administration of prophylactic penicillin, spe-
cifically for children between 2 months and 5 years,
orally, twice daily, has been shown to significantly
reduce infection due to Streptococcus pneumoniae (Dick,
2006). Patient and parental education coupled with

genetic counselling are also pivotal in effective health-
care maintenance and future decision making related
to childbearing.

As a starting point to extensively address the issues
related to healthcare provision for SCD in Africa as
well as a perspective on Ghana, it is worth reiterating
that in western countries comprehensive care of SCD
involves a model of healthcare based on interaction
between medical and non-medical services and the
affected people. This raises questions about the extent
to which healthcare services in Ghana, or indeed
Africa as a whole, could and should follow the same
model. To address this question, we examined the
healthcare system in Ghana and, where possible, Nigeria,
Burkina Faso, Benin and the Democratic Republic of
Congo, with respect to the facilities established for
SCD management.

The Ghanaian context

Policies on SCD management

Since the inception of Ghana’s five-year programmes
of work (POW) in the 1990s, the country has observed
marked progress in the control of vaccine-preventable
diseases such as poliomyelitis, measles, diphtheria and
tetanus, while communicable diseases such as malaria,
tuberculosis, HIV/AIDS and guinea worm are still
prevalent, maternal, infant and child mortality are
still very high, and non-communicable diseases are on
the increase due to changes in lifestyle and nutrition
(Aikins and Arhinful, 2006). The current and the third
POW spanning 2007-2011 has adopted a preventive
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paradigm shift that seeks to address these challenges
by creating wealth through health (Ministry of Health,
2007). A four-pronged strategy including promoting
healthy lifestyles and healthy environments and increas-
ing access to quality health and sustainable financing has
been described to guide programme implementation.
Though SCD management is implied in the strategy of
improving quality health, it is not overtly discussed.
Generally, trends in healthcare in Ghana have, like
those in most African countries, lagged behind the devel-
oped world. However, the average life expectancy has
increased from 45 to 57.5 years (Dick, 2006). The slow
rate of change has been partly due to the fact that
Ghana has a low gross domestic product (GDP) and a
per capita income of US$1400 per annum in 2007
(Central Intelligence Agency (CIA), 2007). Ghana is
heavily dependent on international financial and tech-
nical assistance, thereby making it difficult to institute
effective and adequate services including healthcare for
SCD patients (CIA, 2007). Understandably, the situ-
ation is different in most parts of Europe and the USA,
where there are widespread SCD screening programmes
on both universal and pilot bases. There are clear
guidelines governing the screening and management
of SCD. Ghana, like most sub-Saharan African countries,
has no national policy, national guidelines for manage-
ment, or national statistics on SCD, although nearly
25%, one in four, of the population are carriers and
2% of all babies born, 20 births per 1000 live births,
have a form of SCD (Dick, 2006; Ohene-Frempong,
2007). So far, Ghana has initiated discussions about
the establishment of a national SCD programme. These
discussions began in earnest in 2006 with the selection
of a national taskforce including Dr Jemima Dennis-
Antwi (lead author) to develop policy guidelines for
management. These guidelines were completed in
October 2007 and are currently awaiting final adop-
tion as a policy for dissemination and national use
(Ankrah-Badu et al, 2007). In 2007, and for the first
time, basic information on SCD was included in the
national child health growth monitoring plan for
mothers to be aware of SCD and the need for testing.
Historically, through the initiative of Dr FID
Konotey-Ahulu in the 1960s, the first comprehensive
SCD programme was established at Korle Bu Teaching
Hospital in Accra to provide specialist care for all patients
country-wide. This programme eventually progressed
to become the Institute of Clinical Genetics in 1974
(Konotey-Ahulu, 1991). Until 1992, the facility in Accra
was the only one established to cater for the healthcare
needs of SCD patients. In the majority of Ghanaian
children and those in other African states, SCD diag-
nosis is often delayed and made only after several visits
to the hospital or clinic with acute illness, rather than
as an early diagnosis through neonatal screening
(Ohene-Frempong and Nkrumah, 1994; Rahimy et al,
2003; Tshilolo et al, 2008). Children who are fortunate

to be living in urban and peri-urban communities are
those who are likely to have access to better diagnostic
services which are often based on solubility tests, though
these are not sensitive enough to detect high levels of
haemoglobin S (HbS). Solubility testing is a simple
test often used in sub-Saharan African clinical care
laboratories to detect the presence of HbS in blood. A
chemical is added to the patient’s blood sample that
reduces the amount of oxygen it carries. In those who
carry even one sickle cell gene, some HbS will be
present. However, these tests give inconclusive results
as they do not distinguish between SCD and sickle cell
trait (Anionwu and Atkin, 2001; American Association
for Clinical Chemistry, 2006; Tshilolo et al, 2008).

Newborn screening for SCD

In 1992, the Komfo Anokye Teaching Hospital in
Kumasi established an SCD programme as a require-
ment for the commencement of the first-ever newborn
screening for SCD programme in Africa. Heel pricks
were used instead of the cord-blood sampling favoured
in Benin (Rahimy et al, 2003). Efforts to introduce
newborn screening in other parts of Africa have been
documented in the Democratic Republic of Congo
and Burkina Faso, with remarkable results (Tshilolo
et al, 2008).

The Ghana project was set up as an international
collaborative programme funded through a research
grant by the US National Heart, Lung, and Blood
Institute of the National Institutes of Health as part of
the Comprehensive Sickle Cell Center of the Children’s
Hospital of Philadelphia, with Ohene-Frempong (one
of the authors) as principal investigator. Screening of
newborns in Kumasi began in February 1995, and by
December 2006 the project had successfully screened
over 225 315 babies born within and around Kumasi
and a rural community called Tikrom. Of these, over
4142 (2%) were found to have possible SCD (Ohene-
Frempong, 2007). This project has been highly suc-
cessful in demonstrating that newborn screening
can be carried out successfully in a developing sub-
Saharan country. Moreover, it has been instrumental
in the provision of specialised healthcare to SCD
patients in the Ashanti region and the rest of the
regions beyond. However, screening is still performed
only in Kumasi, thereby benefiting the few rather than
the many. Consultative meetings with stakeholders
to nationalise newborn screening are ongoing and are
aimed at expanding services nationwide using a phased
approach. The outcomes achieved so far are corrob-
orated by statements on SCD at the 56th session of the
2006 World Health Organization (WHO) Regional
Committee for Africa, and reflect an emerging interest
by public health experts in national SCD management
within the framework of national programmes for
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non-communicable disease prevention and control in
Africa (World Health Assembly (WHA), 2006).

Facilities for SCD care

In Ghana, medical care for most patients with SCD
nationwide is provided through the existing static
health facilities found within the national, regional
and district healthcare systems. SCD patients are seen
as part of general outpatients, reporting daily at the
health facilities except for those in Accra, Kumasi and
a few public and private treatment centres mostly in
the south and found in Tema, Koforidua, Agogo and
Sunyani. Ghana and most sub-Saharan African coun-
tries are yet to establish holistic services for SCD care
(Okpala et al, 2002). An overwhelming majority of
these patients attend hospital with acute illness with-
out necessarily having been diagnosed with SCD (Orji
etal,2002). The situation is different in the UK and the
USA, where widespread universal or selective new-
born screening programmes ensure early diagnosis
and comprehensive management, with optimal out-
comes (Hilliard et al, 2004).

Healthcare financing

For years after the 1957 independence, healthcare
financing in Ghana was a huge burden for individuals
and families. The system had for a long time been built
on a fee for service and, despite government subven-
tion to reduce the burden, the rising costs of care led to
inequalities in healthcare financing and access. In the
mid-1980s, Ghana adopted an exemptions policy
towards reducing the burden of healthcare costs
among the poor. This policy underwent several modi-
fications to accommodate the complexities of institu-
tionalising equal access, but there were many problems
and complexities such as unclear implementation
guidelines, high unpaid bills, delays in reimbursement,
inadequate funding, and poor client perceptions (Gov-
ernment of Ghana, 2001; Aikins and Arhinful, 2006).
Unfortunately, most SCD patients, the majority of whom
cannot afford their healthcare, were not included in
the scheme due to the belief, bordering on fear, that if
SCD patients were able to benefit as part of a standing
policy, the cost of their care would consume the entire
budget (Dennis-Antwi, 2006, 2008b).

According to Mcintyre et al (2006), recent inter-
national recognition of the burden of user fees insti-
tuted through the health sector reform initiatives of
the 1980s and 1990s, and the difficulties of implementing
exemption policies, culminated in mounting pressure
on developing countries to introduce alternative ap-
proaches to healthcare financing, the most popular of
which have been health insurance schemes. In 2003,
the Ghana Government passed the National Health

Insurance Act (NHIA) 650 to meet this international
requirement, thereby bringing into law the establish-
ment of various mutual health insurance schemes
(Government of Ghana, 2003).

By January 2006, 107 out of 127 registered schemes
had become operational. Currently, over 55% (11
million) of the population is covered by the scheme
in various districts. Each scheme has a mandate to
operate a minimum package that allows beneficiaries
to access basic care at contracted healthcare facilities.
Once registered, patients are entitled to the minimum
package of services including outpatient, inpatient
and specific services such as simple dental complaints
and dental restoration. There is no special dispensation
for SCD patients, and the extent of cover for compli-
cations of the disease is unclear. Another unexplained
situation is the extent to which SCD patients with no
source of income will benefit from the insurance
facility and whether or not they will be considered
for treatment under an exemption scheme. Reflecting
on the situation in other sub-Saharan African coun-
tries, Ndiaye (2006) states that countries such as
Guinea, Mali and Senegal have implemented mutual
health insurance schemes at various levels, but these
have invariably been on pilot and small-scale bases.

Health priorities and SCD

Overall, resource allocation for healthcare in most
African countries is very low and highly skewed towards
communicable diseases and reproductive health con-
ditions that attract international support. Thus SCD
resourcing is highly compromised, whereas the USA
and Europe are globally reported to expend the most
health resources on SCD (Karnon et al, 2000). A study
by Karnon et al (2000), aimed at calculating the cost to
the UK National Health Service (NHS) for patients
with SCD, found that lifetime treatment costs ranged
from about US$184 646 (£92 323) or US$15 387 per
year to US$371 228 (£185 614) or US$30 935 per year.
In comparison, in the USA costs were estimated at
US$250 000 for a 60-year life-span, or over US$4000 a
year (Anionwu and Atkins, 2001). It is evident from
these findings that the high cost of the western model
of care involving high-technology treatments such as
bone marrow transplants is not an appropriate model
for the African context, where GDPs and per capita
incomes are generally low in comparison to the UK,
the USA and other European countries, as shown in
Table 2.

In isolation, a modest $4000 per year seems like an
unaffordable amount for a developing country like
Ghana. However, the relative costs of delivering the
same healthcare are vastly different between Ghana
and the UK or USA. According to Rahimy et al (2003),
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Table 2 Selected countries and their 2007
GDP-per capita income

Country GDP-per capita (US$)
Benin 1500
Burkina Faso 1200
Congo DR 300
Cote d’Ivoire 1800
Ghana 1400
Liberia 500
Nigeria 2200
Sierra Leone 800
France 338 800
Luxembourg 80800
UK 358 300
USA 468 000

Source: www.cia.gov/library/publications/the-world-
factbook/geos/gh.html

the most frequent reasons for hospital/medical con-
sultation by SCD patients in Africa are fever/infection
and pain. The management of the febrile patient in
most African countries is intended to rule out bacterial
infection and cover for possible malaria. This is now
an entirely outpatient or home-based procedure for
the majority of patients who do not appear ill (WHO,
2004). Patients are given two doses of ceftriaxone
(Rocephin) and a three-day course of antimalarials
which could cost less than $20 in Ghana and is now
covered through the health insurance scheme (Ansong
and Osei-Akoto, 2006). A 72-hour admission for pain
management with intravenous hydration and opioid
analgesics costs approximately $6000 at the Children’s
Hospital of Philadelphia (Ohene-Frempong, 2006, un-
published data). The same care delivered at Komfo
Anokye Teaching Hospital may cost less than US$50,
as opioids are not the drugs of choice. These lower
costs do not mean that they are affordable to the
average Ghanaian patient, but they imply that the cost
to the public health system or a national insurance
health plan may not be as high as expected in the UK or
the USA. In Ghana, the management of SCD is primarily
a low-tech affair. The routine drugs, folic acid and
prophylactic antimalarials are quite cheap and easily
accessible. The high technology comes in the new
evaluation tools, such as magnetic resonance imaging
and transcranial doppler ultrasonography (TCD), used
to screen patients for the risk of stroke, that are

recommended for most SCD treatment centres. Even
TCD, apart from its initial capital cost of around
$45000 for the equipment and technical training, may
cost less than $5 per test when administered in Ghana
and other African countries.

Blood transfusion is another critical service that
influences the prognosis of patients, especially those
diagnosed with acute chest syndrome, aplastic crisis and
acute cerebrovascular events (Dick, 2006). Comprehen-
sive sickle cell programmes in most of the UK and the
USA are structured to ensure that quality and prompt
services are available to save patient lives (Anionwu and
Atkin, 2001). The situation in most of sub-Saharan
Africa is quite different. Blood transfusion services may
be compromised with respect to their availability, the
quality of the stocked blood and delays in blood typing
and matching. This situation is further complicated by
possible exposure to malarial and other blood-borne
viral infections such as HIV and hepatitis (Tshilolo et al,
2008). Stem cell transplantation, though a proven cure
for SCD, is not likely to be a major mode of therapy in the
near future unless there are major breakthroughs in the
prevention of graft rejection and graft-versus-host dis-
ease. According to Mentzer et al (1994), although
Africans tend to have larger families and a higher full-
sibling compared to half-sibling rate, and therefore
higher frequency of HLA-matched siblings, bone mar-
row transplantation will still be an unlikely prospect in
the management of SCD in Africa in years to come.

The above considerations usually lead health policy
analysts for developing countries to propose that it
would be inappropriate for countries in Africa to try to
import western high-tech-style health services (Mentzer
et al, 1994; Ohene-Frempong, Children’s Hospital of
Philadelphia, unpublished data, 2006). They suggest
that countries in Africa should concentrate on those
initiatives that epidemiologically contribute most to
preventing premature deaths, such as vaccinations
against communicable diseases, water and sanitation
projects, reproductive health and supplementary feed-
ing programmes for the lowest-income groups, etc.
(UNICEF, 1987; Botha and Hendricks, 2008). For the
most part we concur with such analyses. However,
there are certain points, apart from its endemicity in
Africa, that make SCD something of an exception, and
these are discussed below.

Training of healthcare workers in SCD
management

Regular training for health staff is paramount to
quality management of SCD in Ghana. An important
dimension is the extent to which healthcare workers in
Ghana and other African countries are trained to care
for SCD patients and their families. Healthcare workers
are introduced to SCD as a haemoglobinopathy during
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their professional training as students. Experience in
SCD management is often gained as part of on-the-
job training. Continued medical and specialist train-
ing is limited to a few cities (Accra and Kumasi) and
organised on an ad hoc basis. In a survey by Dennis-
Antwi et al (1995) to assess the educational needs of
health workers and consumers in Ghana prior to the
institution of newborn screening for SCD in Kumasi,
22 doctors and 35 nurses in clinical care services were
interviewed as part of the total sample. Findings indi-
cated gaps in knowledge on SCD and its management,
thereby necessitating the organisation of continued
medical education for doctors and nurses to enable
them to effectively manage patients and support the
newborn screening programme. Training of health
workers is therefore an integral and critical component
of an SCD programme of care.

Moreover, SCD is a chronic condition for which
there is no affordable cure applicable for the majority
of patients. Providers of comprehensive care for people
with SCD in the UK have stressed the benefit of edu-
cational information being provided in simple language
by specially trained nurses. Such provision enables this
crucial interaction to take place in a more relaxed
environment than would be possible for a doctor to
carry out. Unfortunately, most patients, whether in Ghana
or elsewhere in Africa, do not have access to such
services because the majority of nurses do not have
that special training. Specialist haemoglobinopathy
training is not available in Ghana, but Nigeria is known
to periodically organise short genetic counselling
courses for nurses in SCD programmes (Sickle Cell
Foundation, Nigeria, 2007; Dennis-Antwi, 2008a).

Parent and patient education

The success of any comprehensive care programme
for SCD patients and their families is heavily reliant
on parent and patient education. Several projects and
programmes attest to this assertion (Anionwu and
Atkin, 2001; Rahimy et al, 2003; Kafando et al, 2005;
Tshilolo eral, 2008). Educational programmes are largely
responsible for encouraging affected persons to be fully
engaged with their care and to positively take control
over their lives. Unfortunately, most of the SCD-
related information received by affected people in an
organised and consistent way in Ghana is from the
centres in Accra and Kumasi. In Kumasi, a comprehen-
sive educational programme to support the newborn
screening programme was established. Mothers of new-
bornsidentified as having SCD are enrolled for continual
education and counselling on healthcare maintenance
for their babies. Public educational programmes are
also organised to increase public awareness of SCD.
This strategy is similar to that used in Benin, where a
comprehensive education programme was set up to

support parents as part of the newborn screening
programme (Dennis-Antwi, 1997; Rahimy et al, 2003).
However, in other parts of Ghana, limited programmes
may be organised on an ad hoc basis at schools and in
churches as part of individual or collective initiatives
by health workers or community members. Annual
campaigns involving the mass media and interpersonal
interactive sessions are also held in the month of May
to celebrate Africa Day for SCD, but these are one-off
events with a limited and short-lived impact.

Social support services

So far, this paper has suggested that there is a limited
provision for SCD management in Ghana and other
African countries. Certainly the socio-economic con-
ditions in most African countries restrict the allocation
of resources to the health sector. The clinical picture of
SCD tends to be much worse than that seen in the
technologically developed countries (Ohene-Frempong
and Nkrumah, 1994). Patients are reported to experi-
ence a lot of emotional and psychological stress in
coping with SCD. This is particularly the case among
adolescents who experience delays in physical growth
and menarche. Victim blaming, ridiculing, dependence,
labelling, isolation, hopelessness and helplessness, not
to mention the stigmatising effects of some lay beliefs
about the disease, are common (Telfair and Gardner,
2000; Dennis-Antwi, 2007a,b). It is also not uncommon
to find that many SCD patients are poorly educated,
unemployed and therefore, in the African context, un-
able to afford their care (Konotey-Ahulu, 1991; Anionwu
and Atkin, 2001).

The role of social support groups in mitigating the
social, psychological and emotional stress experienced
by patients and families has been documented in the
literature (Telfair and Gardner, 2000). Some support
groups have been reported to play pivotal roles in
seeking better services for patients, and are inseparable
components of comprehensive care programmes in
the UK and America (Anionwu and Atkin, 2001). In
Africa, support associations exist in Ghana, Nigeria,
Cameroun and Benin, and the West African group of
associations has formed a Federation of African Asso-
ciations of SCD popularly called FALDA (Fédération
des Associations de Lutte contre la Drépanocytose en
Afrique). The Sickle Cell Association of Nigeria was
reportedly resuscitated by Professor Akinyanju, a pro-
fessor of medicine in 1984, starting in Lagos, and
followed by the establishment of the Sickle Cell Foun-
dation of Nigeria in 1994 (Sickle Cell Foundation
Nigeria, 2007).

The Sickle Cell Association of Ghana (SCAG), a
patient support group formed more than 20 years ago,
was formally inaugurated as a non-governmental organ-
isation in May 2004. Currently there are five branches



Healthcare provision for sickle cell disease in Ghana |249

of SCAG. The Sickle Cell Foundation of Ghana (SCFG),
led by the third author (Ohene-Frempong) and founded
in April 2004, aims to support the development of
resources and services to improve the health and quality
of life of people with SCD and related conditions. It
has been involved in international and local initiatives
to raise funds and increase focus on the disease. SCFG
and SCAG are leading the effort to influence the
government and the wider health sector to commit
itself to the cause of people with SCD.

Sponsorship for SCD programmes

SCD is not on the priority list of the United States
Agency for International Development, the UK Depart-
ment for International Development, the Danish Agency
for International Development or the Japanese Agency
for International Cooperation, and therefore receives
negligible international funding. Though the WHO has
issued a statement urging governments to pay increas-
ing attention to SCD by establishing national pro-
grammes, there has so far been minimal drive to translate
such statements into policy and practice (World Health
Assembly, 2006). While it is largely true that in poor
developing countries the government is often the
originator of all public health activities, there seems
to be no reason why the provision of SCD services
could not be initiated and possibly driven by a non-
governmental socially active organisation in consulta-
tion and collaboration with governments. In fact recent
trends in healthcare delivery in Ghana would tend to
suggest a de-emphasis of the role of government to
some extent. Currently the concept of decentralisation
guides national, regional, district and community initia-
tives through a sector-wide approach to healthcare
(Aikins and Arhinful, 2006) driven more by the agenda
of international funders. International funding for SCD
can only occur if governments and partner organis-
ations recognise SCD as a public health problem and
advocate the involvement of international funding
agencies as a means to reduce infant mortality in
African countries.

SCD education in the formal sector

Another important social service worth commenting
on is the lack of sickle cell education in the formal
education sector. Nigeria has a population of over
120 million, with over 40% being of school-going age
(United Nations, 2003). Ghana’s population, though
small compared with that of Nigeria, is over 22
million, with over 12 130 primary schools, 5450 junior
secondary schools and 503 senior secondary schools
(Ghana Embassy in Japan, 2008). Benin and Burkina
Faso have populations of around 6.7 million and 13
million, respectively (Encyclopedia of the Nations, 2003).

These statistics alone show that sub-Saharan Africa’s
education sector presents as a critical sector with the
opportunity for reaching young people and their
teachers with basic information on SCD. Early ex-
posure of African and Ghanaian youngsters and their
teachers to SCD education will go a long way towards
promoting better care for patients at school, public-
informed decisions about genetic testing and coun-
selling, choice of partners, marriage, inheritance of
SCD and SCD care (Dyson et al, 2007a). As part of her
work with the NSSCD project in Kumasi-Ghana,
Dennis-Antwi identified about 50 primary school
teachers in Kumasi metropolis, assessed their SCD
knowledge, and found that though they knew about
SCD and had encountered pupils with the condition
in their classes, their limited medical knowledge of the
disease inhibited their ability to be supportive of such
children in times of need. This finding informed the
development of a brochure entitled Notes for the Teacher
on the SCD Child at School, which is available through the
project’s health education office. The notes guided the
in-service training of primary school teachers of children
identified, through the NSSCD project, as having SCD.
Parents, through the support groups, were also encour-
aged to have personal copies to guide their interactions
as the children changed classes and had new teachers.
These activities served to develop a cohort of teachers
who understood SCD and supported such children at
school, with remarkable results, although they were
limited to Kumasi. Lessons learnt on such a programme
offer opportunities for upscaling nationally and region-
ally in Africa.

Genetic counselling and testing

A study of supportive services available for sickle cell
management in most parts of the USA, the UK and other
parts of Europe suggests antenatal screening, neonatal
screening, prenatal diagnosis, genetic counselling and
testing are among pertinent services required for
optimal living among affected families (Etorre, 2002).
Antenatal and neonatal screening and prenatal diag-
nosis potentially offer the pregnant woman or nursing
mother the opportunity to assess her sickle cell status,
know that of her child, and make an informed decision
about the baby or fetus (Dyson et al, 2007b). Nigeria
has been able to conduct prenatal diagnostic services
as part of a research-based study, but this is yet to
be translated into a routine service for the public
(Duronsimni et al, 1995). However, Nigeria has estab-
lished regular genetic counselling courses for health
workers to upgrade their knowledge (Sickle Cell
Foundation, Nigeria, 2007). In Ghana, routine gen-
etic testing for SCD was established through a study
by Dennis-Antwi to be an unfamiliar concept to
Ghanaian couples, though it has the potential to
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succeed if culturally acceptable approaches, such as
recognition of significant others in genetic decision
making, are employed (Dennis-Antwi, 2002, unpub-
lished report). Genetic counselling and testing is
widespread in western countries and is perceived as a
private interaction by the couple involved, and it is
considered to be a ‘good thing’ for carrier status to
be widely known by people in the community before
havinga child or entering into marriage (Dyson et al,
2007b). Experiences gained in such programmes
offer lessons for adaptation to the African setting.

Ghana has yet to institute a national policy to guide
the establishment of genetic counselling and testing
services, though recently an increasing number of
church members in charismatic and Pentecostal de-
nominations have opted to undertake premarital testing
without the requisite formal genetic counselling to guide
reproductive decision making (Etorre, 2002). These
churches, with a perceived obligation to protect their
congregations, have instituted premarital testing as
part of their marriage counselling sessions. It is be-
lieved that the upsurge of HIV/AIDS in several coun-
tries has strongly influenced and contributed to the
institution of mandatory testing as part of measures to
curb its spread (Luginaah, 2005).

The observations made by Dennis-Antwi (2006,
2008b) through her study of fathers of SCD children
and work with the NSCCD project in Kumasi have
shown that often there is limited opportunity for the
prospective couple to receive the appropriate inter-
pretation of test results, as there is no structure within
the healthcare system for supporting such initiatives.
This is further complicated by the prospective couple’s
decision to get married. At that point, information on
their SCD genotypic status becomes irrelevant, or in
extreme cases destructive to their emotional status and
relationship. Some prospective couples who have had
a previous experience with SCD have suspended mar-
riage upon discovering their SCD status during their
marriage counselling period. Married couples who have
one or more children with SCD would have wished for
information on their SCD status and genetic counselling
during their courtship period, and this would have
greatly influenced their choice of partner. Genetic coun-
selling and testing therefore will be most beneficial to
prospective couples if accessible programmes are insti-
tuted for young people during their school-going
years, to ensure maximum relevance.

Conclusions and
recommendations

From the experiences so far discussed in this paper, it
can be said that though there is a high prevalence of
SCD in most parts of sub-Saharan Africa, SCD is generally

not perceived by African governments as a disease of
public health importance. The management of patients
so far has been basic. Special healthcare services for
SCD patients are provided by few centres, leaving a
large proportion of affected families to attend general
outpatient services in district hospitals and health
centres with limited knowledge about specialist SCD
care. There are limited support groups to provide the
much needed psychosocial support to affected patients
and families. Genetic counselling services are generally
lacking, although charismatic churches have policies
for premarital testing, which raises certain challenges.
SCD education for the public and within the formal
education sector is generally lacking, thereby leaving
the population largely uninformed. Healthcare finan-
cing is extremely limited outside the provision of the
health insurance schemes, which do not cover the
entire populace. However, public health professionals
in both the public and private sectors have the poten-
tial to lead the effort to change the present trend
towards a service that provides essential healthcare
and basic social support to SCD patients and their
families, if adequately trained. The concluding part of
this paper suggests the setting up of a model for SCD
provision in Africa, with a focus on Ghana.

Ghana: a model for SCD provision in
Africa?

The reluctance to consider SCD as a priority may be
due to it being falsely assumed that service develop-
ments for genetic diseases will necessarily be expensive,
based on high technology, and hence ill advised in the
Ghanaian context. However, if SCD management in
Ghana and Africa received consideration and recog-
nition for specialised clinical services, improved access to
care and comprehensive social support services, people
with SCD could lead relatively normal lives to achieve
their highest potential, just like those without the
condition.

SCD is a sizeable issue for Ghana and sub-Saharan
Africa. We strongly suggest that it is possible to make
considerable improvements in life expectancy and life
quality by relatively modest investments in care. These
include public education about SCD services and the
establishment of facilities for genetic counselling and
testing for young people, to guide reproductive de-
cision making. The Ghana HIV/AIDS programme has
established several counselling centres for HIV/AIDS.
Culturally sensitive lessons learnt from their experi-
ences and from other parts of Africa could inform the
SCD effort. Alongside this, premarital genetic coun-
selling and testing would assist prospective couples
in making informed decisions about their marriage.
Neonatal screening, coupled with penicillin prophy-
laxis, folic acid supplementation, vaccinations and
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antimalarial drugs, is essential. These improvements
could be combined with patient and parental edu-
cation about signs of acute illness and emergency care.
Community and parental education would help to
reduce stigma and improve home-maintenance skills.
This education could be augmented by improved social
support through a network of patient and family sup-
port groups and public education to increase public
awareness about SCD and its inheritance patterns.
Such networks could encourage people successfully
living with SCD to present themselves as living testi-
monies to the fact that they can contribute to the
economic and social well-being of Ghana. Research in
the UK has stressed that people with SCD undertake
work caring for others as well as being cared for
themselves (Anionwu and Atkins, 2001).

These initiatives could be sponsored and co-
ordinated, within the budget of the medium-income
country that Ghana is aspiring to become, with the
adoption and implementation of the drafted policy
guidelines (Ankrah-Badu et al, 2007) as part of a
national plan for health service provision for SCD.
At the time of writing this paper, Ghana Health Services
has initiated efforts through stakeholder consultations
to establish a national SCD programme, with effect
from 2009, using a gradual scale-up approach to
newborn screening and comprehensive management
based on experiences from the Kumasi project.

Recommendations for a model service

There are real solutions to the problems of people with
SCD that are within the means of developing nations
such as Ghana, Nigeria, Benin, Burkina Faso and Congo.
The solutions can come neither from government alone,
nor from the actions of individuals, but only through
the combined efforts of stakeholders such as govern-
ments, healthcare providers, non-governmental organ-
isations (NGOs), faith-based organisations, civil society
organisations, community support groups, families
and households. These proposed solutions are set out
below.

1 Consistent and continual advocacy and educa-
tional programmes led by NGOs such as SCFG
and supported by the Ghana Health Service could
support and facilitate public education. This could
provide recognition of the achievements of those
living with SCD and help to change the public
perception of SCD by demonstrating that individ-
uals with the condition can become self-supporting
and contribute to the social and economic life of
Ghana. Advocacy at higher governmental levels is
also critical in mobilising the necessary resources
and political will to establish a comprehensive
programme for people with SCD.

2 Through use of careful record keeping, stakeholders
could also initiate media- and community-based
advocacy campaigns that disseminate the success of
the Kumasi-Ghana-based screening programmes.
These could emphasise that 25% of all Ghanaians
are in need of SCD services. These campaigns could
also contrast the current estimated attrition of up
to 98% of those born with SCD, with the 5% loss
of life of those who have been enrolled in the
Ghanaian screening programme. The screening
programme as at December 2006 had diagnosed
4142 newborns with possible SCD, and enrolled
2914 (87.4%) of them in the clinic; 5% of the latter
were known to have died. The remaining figure
represents 2768 (95% of the 2914 babies with SCD
enrolled), young babies who have been helped to
survive to school age (Dennis-Antwi, 2006, 2008b).
This represents 2768 parents who have not had to
grieve for the loss of a child, and 2768 potential
future contributors to the Ghanaian economy. Benin,
Burkina Faso and Congo could also use the data
emerging from their screening programmes as the
basis for advocating a national SCD programme.

3 Newborn and antenatal screening and follow-up
services for SCD should be incorporated into the
basic package of the Ghana health insurance scheme
and integrated into the ongoing immunisation
programmes in the public health service as a formal
service. Currently, the Ghana Health Service, SCFG
and the NHIS are discussing the establishment of
such regulations. Moreover, providing a newborn
screening service as an adjunct to immunisation
services will ensure maximum success, as uptake of
immunisation services in most African countries is
high. However, effective systems of tracking and
defaulter tracing will need to be instituted to ensure
that all newborns identified as having SCD are
enrolled into a clinical care programme. This would
have far-reaching beneficial results for SCD ser-
vices. Current SCD programmes in other African
countries could assess the success so far of their
existing health insurance schemes and determine
appropriate mechanisms for using these as a plat-
form for funding screening activities.

4 The Ghanaian Ministry of Health has in recent
times given positive recognition to the existence
of SCD, and has initiated stakeholder meetings to
develop an active implementation plan for the man-
agement of SCD as recommended by the WHO.
The SCD policy guidelines developed for the Ghana
Health Service should receive optimal attention and
quick approval (Ankrah-Badu et al, 2007). Work
towards establishing treatment centres for SCD
throughout the country should be a priority after the
approval of the guidelines, coupled with the develop-
ment and approval of standard treatment guidelines.
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5 The financial costs of treatment for SCD are coupled
with an associated lay notion of the condition as a
metaphysical disease which is often perceived as
spiritually induced by enemies of the couple to
bring untold hardship and disgrace. This is cur-
rently a powerful tool militating against optimal
care of SCD patients by families, as they tend to seek
spiritual remedies for complications of the disease,
rather than reporting for medical care. The cost of
care cannot be borne by many families without help.
The costs of frequent visits to healthcare institu-
tions for routine care and acute illness management,
frequent hospitalisation, medications, blood and other
tests, and transportation far exceed the means of
many families and may not be covered by the NHIS.
These factors draw attention to the urgent need for
a system of financial provision for SCD care that
promotes family cohesion and financial commit-
ment to caring for the affected child. As the first
element of a strategy to underpin social and finan-
cial security for SCD care in Ghana, there is scope for
SCAG and SCFG to negotiate with the Ghanaian
Government NHIS for special arrangements to
ensure maximum cover for frequent hospitalis-
ation and complications of the disease.

A second element of a financial strategy would
be for the SCFG to organise access to the existing
community-based savings and credit schemes that
abound in Ghana, and are called susu in a common
local language. Families themselves could informally
contribute and support each other as an informal
system of credit scheme. Additionally, several savings
and loans schemes have recently emerged on the
financial market, and present opportunities for
families to invest towards emergency healthcare
needs outside the NHIS coverage.

A third element is the training or retraining of
the unemployed patients or parents in income-
generating activities to equip them with the skills to
venture into self-sustaining economic initiatives.
This will help to mitigate the cost of care. The SCAG
and SCFG could spearhead strategies aimed at ac-
cessing support from local and international org-
anisations such as the Opportunities Industrialisation
Centre (OIC) or the National Board for Small Scale
Industries.

The development of specialist skills among health
workers is an important dimension to optimal
healthcare for SCD patients. It is recommended
that SCD be the subject of more formal and con-
tinuing professional education in addition to basic
information provided during initial professional
training.

This continuing professional education should
include both clinical and social aspects of care.
Specialist training in haemoglobinopathies at a
post-basic level should be established, and a system

for using the specialist expertise set up to ensure
effective deployment of their services to sickle cell
centres, which should be established nationwide.
Lessons from the Nigerian genetic counselling train-
ing programme could inform the process of setting
up these centres.

7 Ghana’s education sector presents as a crucial
opportunity for reaching a large number of young
people with basic information on SCD as part of a
national policy for genetic counselling and testing
in basic formal education. SCD and the concept of
genetics should be an integral part of primary
education and high school curricula. West Africa
adopts the same teaching curriculum for primary
and high schools through the West African Exam-
ination Council. Therefore, once introduced, all
pupils and students in West Africa stand to benefit,
and the success stories could be beneficial to other
parts of sub-Saharan Africa. Besides, teachers’ up-
dated knowledge on SCD will promote a positive
relationship with SCD patients and establish a sense
of responsibility to ensure the welfare of SCD children
during peer interactions (Dyson et al, 2007a).

Conclusion

This paper has argued that the quality of life for SCD
patients in Ghana and sub-Saharan Africa could be
enhanced by the following:

1 A strong social support network is important for
SCD programmes in Ghana and Africa. So far, sup-
port networks for Ghana and other African coun-
tries mentioned are limited in coverage to a few
cities and towns.

2 Expanding newborn screening services (NSSCD) in
Ghana by the adoption of a gradual scale-up to
other regions from Kumasi-Ashanti, coupled with
quality patient data management and transfusion
services. The development of rollout plans by SCFG
to establish more SCD support groups, wherever
NSSCD is introduced, will facilitate patient and
family uptake of services, as well as management
of psychosocial stress.

3 The role of specialist health workers and profes-
sional social workers in this effort cannot be over-
emphasised.

4 Diverse health financing schemes should be em-
ployed to facilitate uptake of health services in an
affordable manner.
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