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questionnaire was administered to participants. 
Three millilitres of venous blood was collected into an 
EDTA sample bottle to conduct haemoglobin 
electrophoresis. 

Results: 
One hundred and seventeen, aged 19-34  years, 
fresh clinical students of the College; eighty (70.1%) 
males and 37 (29.9%) females were studied. One 
hundred and six (90.6%) knew that SCD affects 
Africans more while 54.9% indicated that persons 
with SCD could be in the steady state. While 47.0% of 
the respondents knew that the disease could 
manifest for the first time in children aged 3-6 months, 
50.4% knew that diagnosis SCD could be made in the 
antenatal period. 74.4% knew that the cure to SCD 
may be through haematopoietic stem cell transplant. 
Eighty eight (75.2%) are favourably disposed to 
disclosing their haemoglobin type. Sixty four (54.7%) 
subjects had earlier tested for their haemoglobin 
type. Haemoglobin electrophoresis was conducted 
for ten (15.6%) and 17 (32.1%) subjects who “knew” 
and “never knew” their Hb type respectively. Three 
known Hb phenotypes did not correspond with 
determined. The determined Hb types of the subjects 
who, “never knew”, were; AA (47.1%) and AS 
(52.9%). 

Conclusion: 
High level of knowledge, awareness and subjective 
positive dispositions to sickle cell disease may not 
necessarily be demonstrated. 

Keywords:  cl inical students, awareness, 
knowledge, attitude, sickle cell disease. 

ABSTRACT

Background: 
Reports of awareness, knowledge and attitude of 
health care providers in training are few particularly in 
our setting. 

Aims and Objectives: 
This study sets out to assess the awareness, 
knowledge and attitude of fresh clinical students to 
sickle cell disease (SCD) and provide the basis for a 
training protocol. 

Method: 
The subjects were recruited consecutively after 
informed consent was obtained. A structured 
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INTRODUCTION Haemoglobin S gene is found in 20-30% of 
populations of Nigeria, Gabon, Ghana, Sickle cell disease is the inheritance of two 
Cameroon and the Republic of Congo, but only abnormal haemoglobin (Hb) genes, which may 
in 1-2% of people in North America. The lowest be homozygous (Hb SS) or compound 
prevalence of less than one percent is heterozygous where another abnormal Hb 
documented in Southern Africa, while the gene is inherited with Hb S gene (e.g. SC). [1] 
highest prevalence of up to 45% is found in Where the inheritance is Hb SS, the disease is 
Uganda. [4] The persistence of Hb S gene is specifically referred to as sickle cell anaemia 
associated with malaria endemicity as the (SCA). The inheritance of Hb S gene along with 
heterozygous state, Hb AS, is protective regular adult Hb A gene (Hb AS), is termed 

 against lethal effects of malaria, while the sickle cell trait. [2] Sickle cell anaemia is the 
homozygous state is efficiently susceptible. severest form of the sickle cell diseases with 
[4,5] Akinyanju (1989) reported an overall varying acute and chronic complications. [2,3] 
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 carrier rate of 25% for Hb S in Nigeria. [6]Sickle different settings to SCD. There is however, 
cell disease is carried throughout much of Sub- paucity of reports on this kind of study among 
Saharan Africa affecting up to 3% of births in students who are in training to become service 
some parts of the continent with an estimated care providers particularly in our setting. This 
childhood mortality of 50-90%. [7] study is therefore aimed at assessing the 

awareness, knowledge and attitude of fresh A report on sickle cell knowledge, attitude to 
clinical students to SCD that may provide the premarital screening and marital decision 
basis for a training protocol, which will not only among local government workers in Ile-Ife, 
prepare would-be medical graduates to Osun State, Nigeria, revealed a 60% poor 
understand, recognise, diagnose and manage knowledge with a favourable attitude to 
patients, but also equip them to exhibit attitudes  premarital screening. [8] A study among under-
effective for better care and disease control. five mothers of Ekosodin community of Delta 

State, Nigeria, showed a low 21.7% prior 
MATERIALS AND METHODSknowledge of Hb phenotypes. [9] A 2010 study 
This was a cross sectional study of fresh clinical on SCD awareness, conducted among 
students of the University of Jos. Participants teachers, lecturers and health workers in Kano 
were recruited consecutively after informed State, Nigeria, documented poor knowledge of 
consent to participate in the research was SCA in 27.3%,  while 73% understood it as an 
obtained. A structured questionnaire was then inherited disorder. [10] Poor knowledge of Hb 
administered to provide information on biodata, phenotype was also demonstrated in a Sokoto 
awareness, knowledge and attitude of the study where 9.1% of the respondents selected 
respondents to SCD. Three millilitres of blood blood group as phenotype and 55.1% 
from subjects who demonstrated positive suggested the prohibition of marriages 
attitude to knowing or confirming their between intending couples with the Hb S gene. 
haemoglobin phenotype was collected into [11] About 82% of secondary school students 
EDTA bottles. Haemoglobin electrophoresis by studied in Jos were aware of SCD. [12]
cellulose acetate method at pH 8.4 was 

Nnaji and co-workers (2013) reported the performed using standard operating procedure. 
haemoglobin electrophoretic pattern of Further commitment to positive attitude to SCD 
premarital couples in Southeast Nigeria as was determined by the number of voluntary 
72.6%; AA, 26.4% AS and 0.94% SS with a high blood that actually donated in the past by 
opinion of calling off the marriage when there participants targeted at the transfusion needs of 
was a risk of having Hb SS. [13] Gallo and patients with SCD. Data was analysed using 
colleagues (2010) reported the importance of Epi-Info 2007 software. The ethical clearance 
being a sickle cell trait and knowing the for this work was obtained from the Ethical 
haemoglobin phenotype of a partner in Committee of the Jos University Teaching   reproductive decision making. [14] Boulet et al Hospital, Jos.
(2013) in a Medicaid data base study, described 
various maternal complications in SCA patients 

RESULTSincluding thrombosis, pulmonary embolism, 
obstetr ic shock, acute renal fai lure, Outcome on assessment of awareness and 
cardiovascular accident, respiratory distress knowledge on sickle cell disease
syn d ro me ,  e c l a mps ia ,  p os t - pa r t um  One hundred and seventeen fresh clinical 
haemorrhages, preterm birth and infections. students of the College of Medical Sciences of 

  [15] Costa et al (2015) also reported a higher the University of Jos, Nigeria, were studied. The 
caesarean rate, small for gestational age age range of participants was 19-34 (23.7±2.9) 
babies, low birth weight, baby admissions and years with a mode and median of 23. There 
maternal death rate among patients with SCD were 80 (70.1%) males and 29.9% females. All 
in their maternity. [16] the subjects (100%) were aware of SCD, 104 

(88.9%) knew someone with SCD while 21.1% Several publications in circulations addressed 
never knew anyone with the disease. knowledge and attitude of various groups in 
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Awareness on sickle cell disease (SCD) was this study varied depending on questioned 
from multiple sources with health talk leading disposition. Sixty four (54.7%) had earlier 
(Figure 1). tested and knew their haemoglobin phenotype 

as AA {53(41.9%)}, AS {11(9.4%)}, and SS On the knowledge of SCD, 115 (98.3%) knew 
{4(3.4%)}, while about half (45.3) of the that both male and females are affected while 
respondents were ignorant (Figure 3). Eighty 1.7% thought the disease is limited to females. 
eight (75.2%), 88%, 82.9% and 78.6% are A similar level of knowledge was observed for 
respectively favourably disposed to; disclosure the mode of acquisition of SCD as 116 (99.1%) 
of their haemoglobin protein type, caring for opined that it is an inherited disease. One 
persons living with SCD, testing for or hundred and six (90.60%) thought SCD affects 
confirming their haemoglobin type and donate Africans more, while 6 (5.1%) and 5 (4.3%) 
blood in aid of patients with SCD (Table 1). Only believed Americans and Asians respectively 
27 (23.1%) are disposed to marrying a suffered more from the illness. On the physical 
prospective partner with Hb S phenotype. health status of patients with SCD, 173 
Fewer students 27 (27.8%), who expressed responses were elicited. Ninety five (54.9%) 
willingness to tests for their Hb phenotype, and 47 (27.1%) responses respectively 
committed by having their samples collected for indicated that persons living with SCD could be 
Hb electrophoretic pattern (Table 1). Only 10 in the steady (relative health) or crisis state 
(15.6%) of the 64 subjects that “knew” their Hb while a smaller number (18 %)  opined that 
phenotype agreed to be re-tested, while 17 patients could enjoy a state of good health.
(32.1%) of 53 subjects who “never knew” their 

Fifteen (12.3%), 16 (13.7%), 31 (26.5%) and 55 Hb phenotype were tested. The outcome of Hb 
(47%) of the respondents believed that the electrophoresis determination in 3 (27.3%) 
disease manifests before birth, at birth, in adult showed discrepancies in the “known” versus 
age and in children aged 3-6 months the determined. One (20%) of the 5 previously 
respectively. Pain, anaemia, jaundice and tested Hb AA was actually Hb AS, while one 
abdominal distension were known common (25%) of four previously tested Hb AS was Hb 
clinical presentations to 97 (82.9%), 69 (59%), AA and the only previously tested Hb SS who 
69 (59%) and 42 (35.9%) students respectively. submitted was actually Hb AA. The 17 subjects 
Participants responded differently and added to tested without prior knowledge of their Hb 
the tests that are used to diagnose SCD (Figure phenotypes turned out to be Hb AA (47.1%) and 
2). Packed cell volume, full blood count, red Hb AS (52.9%). The combined frequencies of 
blood cell sickling test, haemoglobin solubility the Hb types for the 54 submitted and 27 
test, enzyme linked immune-sorbent assay and determined were; 58 (71.6%) AA, 20 (24.7%) 
nucleic acid test were respectively the opinions AS and 3 (3.7%) AS. Fourteen (12%) of all 
of 32 (27.3%), 19 (16.2%), 100 (84.4%), 30 participants, making 15.2% of those who 
(25.6%), 53 (42.3%), 7 (6%) and 29 (24.8%) expressed disposition to donating blood 
respondents on the investigations required to targeted at the transfusion needs of SCD 
diagnose SCD. Fifty nine (50.4%) of the patients, actually donated.
respondents knew that SCD could be 
diagnosed in the ante natal period using intra DISCUSSION
uterine methods (Table 1). On the treatment of Clinical medical students are those attending to 
SCD, 98 (74.4%) knew that the cure could be the second part of their training following 
obtain by haemopoietic stem cell transplant, successful completion of the pre-clinical 
while blood transfusion, fluids and drugs  were courses. This stage is the earliest part of clinical 
the therapeutic options in 10.3%, 8.6%, and exposure which includes the introductory 
6.8% respectively. courses of pathology, medicine and surgery. 

The understanding of clinical entities, skills of 
evaluation and management created at this Outcome on assessment of attitude to 
level may set the stage for further knowledge sickle cell disease
acquisition, effective clinical and community The attitude of fresh clinical medical students in 
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services. Clinical trainees are expected to training. These young adults are the target 
understand genetic disorders, the commonest population requiring information of available 
being the sickle haemoglobinopathy. options to make decisions bordering on their 

reproductive lives. There is also a need to 
expose clinical students regularly to patients Awareness and knowledge of sickle cell 
with SCD in both steady state and crises to disease
increase their knowledge and ultimately The 100% awareness on SCD and the high rate 
improve patient care.of specific knowledge of a patient with SCA 

among respondents is similar to, but higher The distortion in the knowledge of the 
than 74.7% knowledge of children with SCA respondents on the first time SCD should 
among mothers of under five in Ekosodin manifest is worrisome, as only a third of them 
communi ty  of  Del ta State,  Niger ia,  opined that SCD manifest first within 3-6 

9 respectively. The high awareness of SCD in months of life, while others thought the earliest 
this study might be related to multiple sources presentation SCD could be intrauterine, at birth 
of information available to this study population, or in adulthood. The decline in foetal 
being clinical students (Figure 1). Several haemoglobin as a result of the switch from the 
sources of information identified in this study synthesis of gamma to beta globin chain that 
are similar to a 2009 Health Information occurs within the first 3-6 months of life explains 

 National Trends Survey outcome. [17] why the affected children present first with 
variable symptoms to health service providers The high prevalence of the Hb S gene in our 
within this period. [20] The knowledge of these setting implies higher chances of marriages 
students on the common presenting features of between individuals with the sickle cell trait with 
SCD varies from 35-83% (Table 1). Pain which resultant births of children with homozygous 
is the earliest presentation manifest as inheritance. [4] There is therefore a need to 
dactylitis (hand and foot syndrome) in children expose health care providers in training on 
and bone pains in adults, are as a result of methods of public awareness creation in 
microvascular  occ lus ion (VOC) and communities on SCD which should inform 
consequent osteonecrosis. [1] This acute individuals and thus enhance community 
complication is responsible for the destruction participation in an attempt to eliminate the 
of long bones, skull, vertebral and digital bones disease without stigmatization. While it is 
of the extremities. [2]  Chronic anaemia, a established that SCD affects both male and 
constant feature of SCD, is sometimes female sexes without preference, a small 
worsened by increase red blood cell destruction fraction (1.7%) of the respondents in this study 
(hyper-haemolysis) or sequestration of blood believed the disease affects only the female 
into the reticulo-endothelial tissues (spleen, sex. [3] This is contrary to the genetics involved 
liver, bone marrow) or in severe cases may in the inheritance of SCD. [18]  Our findings on 
involve the adrenals. [2,3] Anaemia may the race affected by SCD, is similar to the work 
infrequently be due to the switch off of the which reported the Hb S gene affecting 20-30% 
haemopoiesis sequel to infection of the of people in Nigeria, Gabon, Ghana, Cameroon 
erythroid progenitor cells by Parvovirus and the Republic of Congo. [4] While the 
serotype B19, causing aplastic crisis. [2,3]majority of respondents knew that patients with 

SCD could be in a state of relative good health While packed cell volume confirms anaemia 
or crises, a minority of them (17.9%) thought the and determines its severity, it does not 
SCA patients could enjoy good health. Smith contribute information to the diagnosis of SCD 
and colleagues reported that patients with SCD as alleged by 27.3% of responses on the 
have pain more frequently than reported by relevant investigations to diagnose SCD. Full 

 doctors. [19]The knowledge gap of this minority blood count was the suggested test to 
may reflect a greater need for more awareness diagnosed SCD by a sizeable proportion of 
interventions in the community including the respondents (Figure 2). 
university where many young adults are 
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Full blood count will reveal peripheral blood homozygous or compound heterozygous 
features such as sickled red blood cells, disease can be supportive or curative.  Majority 
ovalocytes and target cells. Polychromatic (74.3%) of the students knew that haemopoietic 
cells, nucleated red blood cells, thrombocytosis stem cell transplant could cure SCD. The 
and leucoytosis are features of enhanced opinion of minority students that alleged 
compensatory haematopoieisis that occurs in intravenous fluids, drugs and blood transfusion 
haemolytic states. [2] Further evidence of as curative calls for long term plan to expose 
compensatory haematopoiesis is the trainees not only to supportive care but also to 
demonstration of reticulocytosis using haemopoietic stem cell transplantation and 
supravital stain. [21] Screening tests (sickling survivors of stem cell transplant in the course of 
and haemoglobin solubility tests) that strongly their training. 
indicate SCD were known respectively to all, 
and two third of our subjects while haemoglobin 
electrophoresis, which is diagnostic of SCD is 
known to only two thirds of respondents. 
Enzyme linked immunosorbent assay and 
nucleic acid test were less popular among the 
respondents. The sickling test, a common, 
simple and routine investigation performed by 
support staff in the laboratory at various levels 
of healthcare in developing countries may be 
partly responsible for the wide knowledge of 
this disease. Haemoglobin solubility test, 
ELISA and NAT require increasing technical 
knowledge and material resources to carry out 
in increasingly sophisticated laboratories. [22] 
ELISA and NAT largely relevant in ante natal 
and neo-natal diagnosis of SCD are known to 
only 50% of respondents. 

The management of individuals living with the 
sickle cell haemoglobinopathy whether 

Figure 1: Sources of awareness of fresh clinical students 
of University of Jos on sickle cell disease

Figure 2: Knowledge of fresh clinical students of 
University of Jos on tests used in the diagnosis of 
sickle cell disease

Key: DNA = deoxyribonucleic acid (genetic material),          ELISA = enzyme linked immunosorbent assay, 
         FBC = full blood count, PCV= packed cell volume,      SCD = sickle cell disease

Figure 3: All previously known and unknown haemoglobin 
phenotypes of fresh clinical students of University of Jos.

Key: AA = normal haemoglobin, AS = sickle cell trait, 
         SS = sickle cell anaemia
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Attitudes to sickle cell disease of haemoglobin phenotypes, obtained locally. 
Furthermore, the need to ensure adherence Subjective attitudes and dispositions of 
standard and quality in all clinical laboratory respondents to SCD were impressive by the 
investigations for reliable results should be recorded intention to the disclosure of Hb 
emphasised. Accredited laboratories that phenotype, care for individuals with SCD, 
utilise more reliable methods such as high willingness to test for, or confirm Hb type and 
performance liquid chromatography (HPLC), donation of blood in aid of SCD patients (Table 
iso-electric focusing (IEF) or polyacrylamide gel 1). The willingness to marry a prospective 
electrophoresis (PAGE) should be used. partner with Hb S, expressed in less than a 
Availability of high technology electrophoresis fourth of the respondents, mirrors the 
methods in training institutions like ours would increasing rate of cancellation of marriage 
not only ensure more accurate Hb phenotype proposals among at risk intending couples in 
determination beyond the sickle globin, but also Saudi Arabia. [23] 
expose trainees to a better understanding of the 

Subjectively, more than half of the students in phenotypes in the community. Health care 
this study claimed knowledge of their Hb type, providers should not lose sight of the disease 
though only 15.6% of them agreed to retesting. potential of Hb AS associated with certain 
The outcome of this retesting showed alarming habits and predispositions. [24] The rate of 
discrepancy of 33.3%. Some clinical laboratory expression of intention to donate blood and 
investigations that may be going on in actual donation in this study is similar to our 
substandard settings devoid of supervision and earlier findings documented among new 
quality control could explain the discrepancy. student intakes of a tertiary institution in Plateau 
There is need to educate would-be medical State. [25] This suggests that the intention to 
practitioners and other care providers in the donate and act of donating of blood voluntarily, 
health sector on regularized clinical reviews may not differ between specific identified needs 
and investigations of patients including the and non-specific targeted donation requests. 
investigations of genetic disorders. Regulatory 
government organs should ensure adherence 

CONCLUSIONto standard and quality in all clinical 
We conclude that the awareness of sickle cell laboratories. The higher occurrence of Hb AS 
disease among fresh clinical students in our type (52.9%) among those who were tested for 
university is high. Despite the high positive the 'first time', is surprising, but when combined 
subjective attitudinal disposition to sickle cell the results of those who “knew” their Hb 
disease, actualizing expressed commitments phenotype, the prevalence of Hb S normalised 
may be low in this setting.to 24.7%. [4,6] The discrepancies observed in 

this study suggest a need to confirm test results 

Parameters yes (%) No (%) Total (%)

SCD awareness  117 (100) 0 (0.0)   117 (100)

Hb type earlier known  64 (54.7) 53 (45.3)  117 (100)

Intra-uterine diagnosis  59 (50.4) 58 (49.6)  117 (100)

Hb status disclosure  88 (75.2) 29 (24.8)  117 (100)

Will to marry Hb S partner 27 (23.1) 90 (76.9)  117 (100)

Care for SCD patients
  

103 (88.0)
 

14 (12.0)
 

117 (100)

Blood donation for SCD
  

92 (78.6)
 

25 (21.4)
 

117 (100)

Will to test for Hb type
  

97 (82.9)
 

20 (17.1)
 

117 (100)

Tested for Hb type 27 (27.8) 70 (72.2) 97 (100)

Key: Hb = haemoglobin, SCD = sickle cell disease

Table 1: Distribution of fresh clinical students of University of Jos, based on 
parameters on awareness, knowledge and attitude to sickle cell disease
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acetate method due to non-availability and high control measures would reduce the health, 
cost of superior techniques.mental and social burdens of this disease on 
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