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An Echocardiographic Study of Congenital Heart Disease in a Paediatric
Population in South South Nigeria
*Okpokowuruk FS, Udo PA
ABSTRACT
Congenital cardiac anomalies still remain the commonest type of birth defect seen in the general population
worldwide and are a significant cause of morbidity and mortality especially in infancy and early childhood.
Recent epidemiological data suggest a gradual increase in the prevalence of these anomalies.With
echocardiography being the bedrock of diagnosis, it was the aim of this study to determine the
echocardiographic pattern of Congenital Heart defects in children seen in University of Uyo Teaching
Hospital. The study was a retrospective analysis of the echocardiography reports of children being investigated
for cardiac disease over a five year period (January, 2008 to July, 2013) in the hospital. A total of 20,479
children were seen in the department over the study period. Seventy three of these patients were found to have
cardiac anomalies with an almost equal M:F ratio of 1.02:1. Congenital cardiac anomalies accounted for
58(79.43%) of the subjects giving a prevalence rate of 3/1000 with Ventricular Septal defect (VSD) being the
commonest congenital anomaly occurring in 32.9% of congenital heart diseases seen. With the attendant
morbidity and mortality attributable to this disease condition, we recommend that a cardiac intervention
program be put in place to help reduce the burden of disease in the paediatric population in our environment.
Key words: Congenital, Cardiac Defects, Echocardiography.

aorta were commoner in whites6.
Echocardiography is the bedrock of diagnosis of
congenital cardiac defects with gradual evolution
of two dimensional echo to three and four
dimensional echo studies and has been found to be
an accurate tool for the preoperative diagnosis of
7
most major congenital heart defects in children .
In Nigeria, an early study done by Antia and
Gupta in Ibadan showed the incidence of
congenital cardiac defects to be 3.5/1000 live
8
births . Over the years, other studies done
internationally, have demonstrated a gradual
increase in the birth prevalence of congenital
cardiac abnormalities9. More recently, most
studies done locally have been prevalence studies
which also show a rise in the number of cases of
3,4,5
congenital heart diseases being seen . In our
center, the lack of availability of diagnostic
equipment in the past made diagnosing these
patients an uphill task. However, the recent
acquisition of an ultrasound machine with 2
Dimensional echocardiographic capability by the
hospital has made it possible to assess the
prevalence, types and the gender predisposition if
any of the various congenital cardiac anomalies in
children seen in the University of Uyo Teaching
hospital where previously, no such study had been
carried out in this environment.

INTRODUCTION
Congenital heart disease has been defined
by Mitchell et al as “a gross structural abnormality
of the heart or intrathoracic great vessels that is
actually or potentially of functional significance”
1
. Congenital heart defects are the most common
type of birth defects seen with an incidence in the
general population of 7/1000 live births with 2-3
out of 1000 new born infants being symptomatic
with heart disease in the first year of life2.
Congenital cardiac anomalies can be classified
into acyanotic and cyanotic heart lesions.
Amongst the acyanotic cardiac lesions, various
studies have shown that ventricular septal defects
are the commonest lesions seen while tetralogy of
Fallot, transposition of the great arteries are the
commonest cyanotic lesions seen depending on
the population studied3,4. Racial and ethnic
predilections have also been noted with certain
lesions like atrial septal defects, and peripheral
pulmonic stenosis being commoner in the black
population as opposed to the causcasians while
transposition of the great arteries, truncus
arteriosus, aortic stenosis and coarctation of the
Department of Paediatrics, University of Uyo Teaching Hospital
(UUTH), Uyo
*Corresponding author: zipsadoo@yahoo.com

MATERIALS AND METHODS
This study is a retrospective analysis of
data collected from the 2D echocardiographic
1
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reports of paediatric patients seen in the various
units of the Department of Paediatrics of the
University of Uyo Teaching Hospital i.e.
Children's Emergency Room, Children's
Outpatient and Inpatient wards with a diagnosis
of congenital heart disease from January 2008July 2013. The University of Uyo Teaching
Hospital is a 500 bed hospital complex and is the
only tertiary healthcare institution in Akwa Ibom
state. It caters for a population of approximately 4
10
million people and also patients from adjoining
states such as Abia, Ebonyi and Cross river states.
The study population were children aged
1 month to 13 years seen in the department of
Paediatrics. Data was extracted from the register
of the echocardiography laboratory which
included the age, sex, initial clinical diagnoses
and echocardiographic diagnoses.
Echocardiographic modalities used were Mmode, Two dimensional (2D) and Doppler studies
with a 5-MHZ sector transducer according to the
recommendations of the American Society of
Echocardiography11. Data was analyzed using the
SPSS version 17 statistical software to elicit
prevalence and types/pattern of heart diseases

Table 1: Frequency Table of Echocardiographic
Diagnoses
Frequency (%)
Echocardiographic Diagnosis
Ventricular Septal Defect
15(20.54)
Ventricular Septal Defect + *Others
9(12.32)
Patent Ductus Arteriosus
9(12.32)
Patent Ductus Arteriosus + *Others
8(10.96)
Atrial Septal Defect
4(5.48)
8(10.96)
Atrial Septal Defect + *Others
Tetralogy of Fallot
4(5.48)
Tetralogy of F allot + *Others
1(1.37)
Rheumatic Heart Disease
3(4.11)
3(4.11)
Rheumatic Heart Disease + *Others
Cardiomyopathies
3(4.11)
Pericardial Disease
6(8.22)
TOTAL
73(100)
*Others=Pulmonary Stenosis, Pulmonary
Regurgitation, Tricuspid Regurgitation, Aortic
Regurgitation, Mitral Valve Prolapse.
Figure 1 shows the age distribution of the
participants by gender. There was no significant
age difference between both genders (p=0.93).

RESULTS
Over the 5 year study period, the total
number of children aged between 1 month and 13
years seen in the department overall was 20,479.
Seventy three (0.35%) had an echocardiographic
diagnosis of cardiac disease. Of these, 58 of them
had congenital heart disease, giving a prevalence
rate of 3/1000.
Table 1 shows the frequencies of the cardiac
diagnoses made at echocardiography. There were
37 (50.7%) females and 36 (49.3%) males (F:
M=1.02:1). Congenital cardiac anomalies
accounted for 58 out of 73(79.43%) of the
subjects with ventricular septal defect (VSD)
being the commonest congenital anomaly
occurring in 32.9% of congenital heart diseases
seen. The female to male ratio of the VSD cases
was 1.5:1. The other cardiac anomalies did not
have sufficient numbers to allow for a good
comparison. The rest (15 out of 73{20.5%}) were
acquired heart diseases of which Rheumatic heart
disease was the commonest. Only one case of
Endomyocardial fibrosis (EMF) complicated by
pericardial effusion was seen in the study
subjects.

Figure 1: Box Plot Showing the Age Distribution by
Gender

DISCUSSION
The prevalence of congenital heart
disease in our study population was 3/1000 in
hospital attendees which is in keeping with
3-5,9
figures obtained locally and internationally .
Temporal variations in the birth prevalence of
congenital cardiac anomalies have been noted
with an apparent increase in prevalence over the
2
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years especially in Asia, Europe and North
America. 9 In the same study by Van der Linde et
al., the reported prevalence was found to be
lowest in Africa with a value of 1.9/1000 live
9
births . They also found a corroboration between
socioeconomic indices and prevalence of
congenital heart disease with those in low income
countries having lower prevalence. Thus, the
reported value for Africa may be a reflection of
this factor at play.
In Nigeria, some of the early studies done
by Gupta and Antia gave an incidence rate of
about 3.5/1000 and till date remains the only
study on incidence of congenital heart disease
8
done in Nigeria . More recent prevalence studies
done in Nigeria demonstrate a rising trend in the
number of cases of congenital heart disease being
3-5
seen . The factors that may account for this
apparent increase have not yet been clearly
elucidated. Better case ascertainment/reporting
and improved diagnostic facilities may be
implicated as probable explanations for this
observation as is the case in our study where prior
to the year 2008, there was no available
echocardiography laboratory in the hospital. The
overall sex distribution of the cases was
approximately equal whereas other studies show
3,4
as light male preponderance . Necropsy studies
by Akang et al.12 and more recently by Thomas et
13
al. also corroborate this slight male
preponderance.
Congenital cardiac defects made up
approximately 80% of the bulk of cardiac cases
seen with acquired heart diseases making up the
remaining 20%. This trend has also been noted by
other authors. 14Ventricular septal defects were the
commonest congenital cardiac lesions and this
finding has been corroborated by various
3,4,5,14
authors
. There was a slight female
preponderance in patients with ventricular septal
defects in our study which is similar to the
findings by Okoromah and Ekure14. Rheumatic
heart disease still remains the commonest
acquired heart condition seen in our environment
15,16
as was the case in this study . Only one case of
endomyocardial fibrosis (EMF) was found in our
study which lends credence to the observation by
other recent researchers that EMF may bea
14disappearing disease entity in Nigerian children
16
when compared to findings by Antia17 and
18
Jaiyesimi .This change in disease pattern may be
explained by the apparent improvement in
socioeconomic and environmental conditions and

by extension, improvement in general nutrition as
nutritional factors and parasitic infestations have
19
been implicated in the aetiology of EMF . Study
limitations included inability to follow up the
cases as required in determining outcome and true
birth prevalence.
CONCLUSION
The prevalence of congenital heart
disease appears to be increasing in our
environment. This apparent increase may be
attributed to improved methods of case finding
and availability of diagnostic facilities. This
highlights the necessity for a cardiac intervention
program to help ameliorate the consequences of
this disease condition.
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Knowledge, Attitude and Perception Relating to HIV-Stigma and Discrimination
Among Doctors and Nurses in Public and Private Health Facilities in
Maiduguri-Nigeria
*Ajayi BB1, Moses AE2
ABSTRACT
HIV related stigma and discrimination take different forms and are manifested at different levels and context in
the society including the health care set up. This study was conducted to examine Knowledge, Attitude and
Perception of Doctors and Nurses in Public and Private Health Facilities in relation to stigma and
discrimination towards People Living with HIV in Maiduguri-Nigeria. A structured interviewer-administered
questionnaire was used to collect information on knowledge, attitudes and personal risk perception of
HIV/AIDS and related issues among doctors and nurses in private and public health facilities. Findings from
this study showed that majority (>70%) of the healthcare workers across the facilities demonstrated good
knowledge of HIV/AIDS except <20% that believed that HIV could be transmitted through hand shaking and
sharing of towels and clothing. On capacity building through training, more doctors in tertiary health facilities
(71.7%) when compared to their counterparts in secondary (66.7%) and private (40.0%) facilities had been
trained on HIV/AIDS-related services. This observation was similar for nurses. Some nurses (10.7%) and
doctors (15.2%) in the tertiary health facilities expressed fear of contracting HIV while attending to PLWH
while only a few doctors (6.5%) and nurses (3.6%) in the tertiary health facility, and 16% of nurses in private
hospitals admitted to have denied or refused HIV services to PLWH. Less than 50% of doctors and nurses in all
the health facilities admitted being overstretched, stressed and suffered burn-out while managing HIV-related
cases because of shortage of trained staff. Self-risk perception among the respondents was generally high
especially the aspect of recapping used needles and handling of patient blood samples except for some
respondents in the private facilities. Majority of doctors (60%) and nurses (92%) in the private facilities
indicated adequacy of disposable hand gloves and infection prevention tools at all times contrary to experiences
in the public facilities where >50% of all the respondents attested to inadequacy. Relevant trainings and special
attention to health workers' needs are key to a successful HIV/AIDS programming and reduction of stigma and
discrimination among health care workers in Maiduguri, Nigeria.
Keywords: Stigma and Discrimination, HIV patients, Health professionals, Maiduguri

Stigma and discrimination related to HIV
and AIDS are almost as old as the pandemic itself,
and regrettably, often exist in health care settings.
Discrimination and stigmatization of HIV
infected people and people with AIDS and
population groups undermine public health. This
has been reiterated by many international bodies
including the World Health Assembly, the
2
Commission on Human rights and the United
Nations General Assembly special session on
3
HIV/AIDS held in 2001 .
Unfortunately, people living with
HIV/AIDS have frequently described feelings of
stigmatization, social rejection and
discriminatory behaviour from health personnel.
This reality crosses frontiers and continents. A
study carried out in Zambia reported that people
living with HIV/AIDS or were suspected to have
HIV/AIDS were greatly stigmatized in health
4
care settings . This included the following “denial
of drugs and treatment, being left on the corridor
waiting, being attended to last, being labeled or

INTRODUCTION
Health care professionals have a
tremendous influence on the physical and
emotional welfare of people living with or
affected by HIV infection. Hence, people living
with HIV (PLWH) are highly sensitive to the
attitudes and behaviour of health workers. A study
carried out in the 1990s in the United Kingdom
reported that 96% of HIV/AIDS patients
interviewed reported that, the attitude of health
professionals were more important to them than
their competency or the effectiveness of the
treatment1.
Department of Immunology1, University of Maiduguri Teaching
Hospital Maiduguri - Nigeria.
Department of Medical Microbiology & Parasitology2,
Faculty of Clinical Sciences, University of Uyo, Uyo - Nigeria.
*Corresponding Author: jidusme000@yahoo.com
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called names, being subjected to degrading
treatment and breaches of confidentiality”.
Similar attitudes were reported from Burkina
4
Faso, India and Ukraine in the health care setting.
In Bangladesh, 80% of nurses and 90% of
physicians' behaviour toward PLWH were
reported as discriminatory5. For instance, patients
were being talked to at a distance by these health
professionals. Moreover, these health
professionals were being pressurized by their
spouses to desist from attending to PLWH.
HIV/AIDS related stigma affects men,
and women, young and old, rich and poor. It
affects people known to have contracted the virus;
people suspected of having contracted it or being
vulnerable to the virus such as sex workers, and
homosexual men and their families; and
caregivers of those who are ill. This has been
observed to occur in every country, irrespective of
6
the extent and impact of the epidemic itself .
HIV-related stigma and discrimination
remains an enormous barrier to effectively fight
against the virus and AIDS epidemic5,7. For
example, the fear of discrimination often prevents
people from seeking treatment for AIDS-related
sicknesses or from admitting their HIV status
publicly. People with (or suspected to having)
HIV may be turned away from health care
facilities, employment, and refused entry to some
foreign countries. In some cases, people with HIV
may be forced out from the home by their
families, rejected by their friends and colleagues
or their wards, and refused admission in schools.
A study conducted in Maiduguri reported that
about 10% of PLWH had experienced denied
treatment and hospital admission, breach of
confidentiality, stigma and discrimination from
healthcare workers, while 21% had suffered
7
rejection by family members and friends . The
stigma attached to HIV/AIDS can extend into the
next generation placing an emotional burden on
those left behind2. This study was conducted to
examine knowledge, attitude and perception
relating to HIV-stigma and discrimination among
doctors and nurses in healthcare facilities in
Maiduguri-Nigeria.

Hospital, Maiduguri and the two available
secondary health care facilities: State Specialist
Hospital and Nursing Home, Maiduguri. Private
healthcare used were randomly selected by
balloting technique and they included Nakowa
Specialist Hospital, Kanem Hospital and New
foundation Hospital all in Maiduguri, Borno
State. Health care professionals interviewed
include medical doctors and nurses and the study
was conducted between February and March
2011.Total sample size was 189 comprising
Doctors, 69 (Tertiary=48, Secondary=10,
Private=11) and Nurses, 120 (Tertiary=59,
Secondary=35, Private=26).
Study Design and Data Analysis
This was a cross sectional study that
involved consenting health care professionals in
the above health facilities. A structured
interviewer-administered questionnaire was used
as the quantitative survey instrument in this study.
The quality of the survey instrument was
evaluated by pilot testing and validating its
consistency before administering to the
respondents. The questionnaire consisted of
closed ended questions for yes, no or don't know
responses on different aspects of HIV/AIDS and
related issues to assess knowledge, attitude and
personal risk perception of HIV and issues
relating to stigma and discrimination as well as
availability of personal protective
equipment/materials in each facility assessed.
Data generated from study were entered into
Excel Microsoft Office Professional 2010
software workbook and presented in frequency
tables and percentages for descriptive analysis.
Ethical Considerations
The purpose of the study was explained to
all health workers recruited and informed consent
obtained from those willing to participate in the
study. Ethical approval was granted by the
institutional review board or authorities of the
respective health facilities that were assessed in
this study.
RESULTS
Of a total of 189 health professionals
comprising doctors (n=69) and nurses (n=120)
interviewed, 178 comprising 65 doctors and 113
nurses responded to the questionnaire with an
attrition rate of 6% .
Data on attitude of health care

MATERIALS AND METHODS
Study Population
This study was carried out among
doctors and nurses in public (tertiary and
secondary) and private healthcare facilities in
Maiduguri. Public health facilities used in the
study were: University of Maiduguri Teaching
6
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Data on assessment of knowledge of
HIV/AIDS among the health care professionals in
various health facilities in Maiduguri are
presented in table 1. On the issue of capacity
building through training, more doctors in tertiary
health facilities, 33/46 (71.7%) enjoyed trainings
on HIV/AIDS services than their counterparts in
secondary, 6/9 (66.7%) and private health
facilities, 4/10 (40.0%). Similarly, more nurses in
the tertiary health facility 34(60.7%) were trained
than their colleagues in the secondary, 19 (59.4%)
and private facilities 10 (40.0%). In assessing the

level of knowledge of HIV prevention and
transmission, majority of the healthcare
professionals across the facilities demonstrated
good knowledge. However, majority of nurses in
both secondary, 28/32 (87.5%) and private, 22/25
(88.0%) health facilities demonstrated low level
of knowledge by accepting that HIV can be found
in high concentrations in some body fluids like
saliva, tears and urine. Also, many doctors (60%)
and nurses (64%) especially in the private health
facilities admitted that HIV can be transmitted by
ordinary kissing.

Table 1: Knowledge of HIV/AIDS among Doctors and Nurses in Health facilities in Maiduguri
Tertiary facility
Doctor Nurses
n=46
n=56
Yes(%) Yes(%)

Secondary facility
Doctor Nurses
n=9
n=32
Yes(%) Yes(%)

Private facility
Doctor Nurses
n=10
n=25
Yes(%) Yes(%)

Training on any HIV/AIDS services

33(71.7)

34(60.7)

6(66.7)

19(59.4)

4(40.0)

10(40.0)

Correct and consistent use of condom
can prevent HIV

40(87.0)

48(85.7)

9(100)

28(87.5)

9(90.0)

19(76.0)

PLWH can infect their partner(s)

44(95.7)

46(82.1)

8(88.9)

26(81.3)

9(90.0)

19(76.0)

HIV infected person can lead a normal life

46(100)

54(96.4)

8(88.9)

26(81.3)

10(100)

23(92.0)

STIs can increase risk of HIV infection
HIV can be found in high concent rations in
saliva, tears & urine

46(100)

53(94.6)

8(88.9)

29(90.6)

10(100)

22(88.0)

4(8.7)

10(17.9)

2(22.2)

28(87.5)

3(30.0)

22(88.0)

41(89.1)

33(58.1)

7(77.8)

24(75.0)

10(100)

22(88.0)

HIV can be transmitted during breast
feeding

46(100)

53(94.6)

9(100)

26(81.3)

9(90.0)

19(76.0)

HIV can be transmitted by kissing

22(47.8)

28(50.0)

3(33.3)

5(15.2)

6(60.0)

16(64.0)

AIDS patients with certain coinfection may
be isolated

35(76.1)

42(75.0)

8(88.9)

22(68.8)

7(70.0)

10(40.0)

Item/Response

HIV can be transmitted from mother to
child in-utero

PLWH: Persons Living With HIV

7
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professionals toward PLWH in public and private
health facilities are shown in table 2. Doctors and
nurses interviewed responded variedly to
questions concerning attitude exhibited while
attending to PLWHs. None of the nurses in both
secondary and private facilities indicated having
fear of contracting HIV while attending to PLWH
whereas few of their colleagues, 6/56 (10.7%) and
doctors, 7/46 (15.2%) in the tertiary health
facilities responded in the contrary. One half of
doctors in tertiary, secondary and private health
facilities admitted being overstretched and
stressed while managing HIV related cases.
Consequently, they admitted shouting on HIV
patients even though they enjoyed attending to
them when they do not suffer burn-out. However,

less than 50% of nurses in tertiary, secondary and
private health facilities (35.7%, 34.4% and 48.0%
respectively) indicated showing similar attitude
to PLWH only when stressed. Despite being
overstretched by work and having difficulty
attending to some HIV patients, majority (68% 100%) of the doctors and nurses across the health
facilities indicated willingness to render services
to PLWH. This is buttressed by the indication of
majority of the health workers that they have
never refused or denied services to HIV patients,
exception of few doctors, 3/46 (6.5%) and nurses,
2/56 (3.6%) in the tertiary facility for reasons not
clearly stated.
DISCUSSION

Table 2: Attitude of Doctors and Nurses toward PLWH in Private and Public Health Facilities

Tertiary facility
Doctor
Nurses
n=46
n=56
Yes(%)
Yes(%)

Secondary facility
Doctor Nurses
n=9
n=32
Yes(%) Yes(%)

Private facility
Doctor Nurses
n=10
n=25
Yes(%) Yes(%)

7(15.2)

6(10.7)

1(11.1)

0

0

0

Are PLWH easy to deal with?

23(50.0)
17(37.0)

20(35.7)
18(32.1)

3(33.3)
4(44.4)

6(18.8)
8(25.0)

0
2(20.0)

0
4(16.0)

Are you overstretched by
attending to HIV/AIDS patients?

44(95.7

40(71.4)

5(55.6)

11(34.4)

0

6(24.0)

44(95.7

54(96.4)

9(100)

26(81.3)

10(100) 17(68.0)

33(71.7)

40(71.4)

20(62.5)

5(50.0)

12(48.0)

0

0

4(16.0)

Item/Response
Fear of contracting HIV while
attending to PLWH
Ever shouted at HIV patients?

Do you like assisting PLWH?
Do you enjoy attending to HIV
patients?

Have you
ever refused/denied
3(6.5)
providing service s to HIV
patients?

2(3.6)

PLWH: Persons Living With HIV
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In figure 1, data on personal risk
perception of HIV/AIDS issues by Doctors and
Nurses in health facilities in Maiduguri show that
more nurses than doctors across the health
facilities perceived as risky recapping needle after
use, especially those in the secondary health
facilities (84.3% and 33.3% respectively).
Similar levels of risk perception were observed
concerning holding patient blood samples with

bare hands, except in the secondary facilities
where more doctors, 7/9 (77.8%) than nurses,
19/32 (54.4%) perceived the act as risky. All
doctors in both secondary and private health
facilities and few in tertiary, 3/46 (6.5%)
perceived as risky paying close attention to
patients infected with HIV. Majority of the nurses,
18/25 (72.0%) in the private facilities had a
contrary views.

Shakings hands with symptomatic
HIV patient
Recaping needle after use
Having protected sex with
asymptomatic HIV+ve person
Holding patient blood samples
with bare hands
Giving close attention to
HIV/AIDS patients

Doctor Nurses

Doctor Nurses

Doctor Nurses

Tertiary facility Secondary facility Private facility
Fig. 1: Risk perception of HIV/AIDS among Doctors and Nurses in Maiduguri
The adequacy and availability of some
basic personal protective equipment and
materials for infection control in health facilities
were also assessed (Figure 2). In the public health
facilities (tertiary and secondary), less than 50%
of all the respondents (doctors and nurses)
attested to availability and adequacy of
disposable hand gloves at all times, unlike in the
private facility where majority of doctors, 6/10
(60%) and nurses, 23/32 (92%) indicated their
adequacy. Disposable syringes were fairly
available in the wards in both tertiary and
secondary facilities but were almost always
available in adequate quantity in the private

facility as indicated by both doctors (90%) and
nurses (92%). Majority of doctors in the private
facilities reported disinfectants and antiseptics as
readily available as against those in the tertiary
facilities (80%)(45.7%). However, eye goggles
and eye washing solutions in the wards were
reported as either not available or inadequate in all
the health facilities. Generally, concerning
availability and adequacy of infection prevention
and control materials, less than one half of all the
respondents in the public health facilities gave
negative responses whereas majority of those in
the private facility admitted their availability.

9
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Disposable hand gloves in the
wards
Disposable syringes in the
wards
Disinfectant and Antiseptics in
the wards
Eye protective gadget and
solution in the wards
Infection prevention tools in the
facility

Doctor Nurses

Doctor Nurses

Doctor Nurses

Fig. 2: Availability and adequacy of personal protective equipment and materials in the facility
The social stigma and discrimination
associated with HIV infection has made it
difficult for health care workers to effectively
provide treatment or quality services to HIV
infected persons thereby making nonsense of the
intervention programmes geared toward
reduction in the spread of HIV. The need to
combat stigma and discrimination against people
infected or affected by HIV/AIDS is as important
as developing the medical cures in the process of
preventing and controlling the pandemic.
In this study, data generated from doctors
and nurses' responses in both public (tertiary and
secondary) and private health facilities were very
revealing. Findings in this study showed
existence of high level of knowledge of
HIV/AIDS issues by both doctors and nurses
across the health facilities with the fact that
majority (66-72%) of them have been duly trained
on HIV related activities, even though fairly in the
private health facilities (40%). The importance of
training and retraining cannot be overemphasized going by the novelty and dynamic
state of HIV/AIDS. A report from China8indicated
that 46% - 62% of health workers who had not
received HIV/AIDS training were misinformed
on the mode of transmission and nontransmission of HIV compared to about 11% who
had received training. Similarly, only 11% of
Moroccan health workers who had been trained
were uncertain of the means of HIV transmission9.

Apart from training on general knowledge of
HIV/AIDS and patient management, training
must be fashioned to capture health workerpatient relationship such that can erode any iota of
stigma and discrimination in the face of the global
epidemic.
Studies have shown that PLWH have been
suffering some form of maltreatment by health
care providers in several ways. This include
withheld treatment, non-attendance of hospital
staff to patients, carrying out HIV testing without
obtaining consent, breach of confidentiality,
inappropriate comments, inability to disclose
HIV positive result and denial of hospital
10-12
facilities and medicines . Any of these acts is
capable of having significant physiological and
psychological impact on any patient particularly
PLWHs. Findings in this study shows that only a
handful of doctors and nurses in tertiary health
facilities exercised fear of contracting HIV while
attending to PLWH which could implicitly create
discriminatory tendencies. In Bangladesh, a high
proportion of doctors (80%) and nurses (90%)
exhibited behaviors that were regarded as
5
discriminatory toward PLWH . However, in this
study, only a few doctors (6.5%) and nurses
(3.6%) in the tertiary health facility and 16%of
nurses in private health facilities exhibited
discriminatory attitude by refusing or denying
services to HIV infected patients. This attitude
could be compounded by inadequacy of trained
10
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healthcare professionals to cope with demands of
patient management and care as currently
experienced in many health care facilities in
Nigeria13. This observation was accented by about
one-half of doctors and nurses interviewed in this
study who identified burn-out syndrome due to
stress as the main cause of negative attitude
exhibited by staff. The situation may be worsened
going by the current increase uptake of PLWH
who visit the hospitals daily to access the ongoing
free medical care offered by government and nongovernmental agencies. An earlier report in
Maiduguri6 indicated that 5% to 8% of PLWH
reported some unfriendly attitude from health
personnel. They described these attitude as
discriminatory and being stigmatized upon owing
to the nature of their illness which according them
should attract empathy rather than apathy. Before
the availability of antiretroviral drugs, health care
workers had reportedly suffered frustration,
depression, anger and anguish while attending to
HIV/AIDS patients due to the stress they usually
undergo14,15. The long term effect of health care
workers experiencing burn-out and consequently
developing negative attitude toward their patients
could inadvertently affect organizational
functions and job performance16.
Findings in this study also reveals that
unavailability of basic personal protective
equipment and materials in hospitals could
compromise adequate care and attention required
by PLWH. It was reported in this study by 30-45%
of doctors and nurses in both public health
facilities that personal protective equipment such
as hand gloves are not always available for use
while attending to patients. The hand gloves
situation was reportedly better in private health
facilities except for the provision of eye goggles
which was almost not heard of by majority of
doctors and nurses. Knowing the protection
offered by hand gloves, eye goggles and other
personal protective gears in health care settings, it
is obvious that the lack of them may result in a
perceived negligence of care and may bring about
some discriminatory tendencies.
Notwithstanding, since health is a right of every
individual whether HIV infected or not, health
care providers should do all that is necessary to
discourage denying any person living with
HIV/AIDS his/her right to access health care
services.
In conclusion, majority of doctors and

nurses in health facilities in Maiduguri have good
knowledge of HIV/AIDS and their attitude
towards caring for PLWH could be rated as above
average. There is no doubting the fact that
HIV/AIDS-related stigma and discrimination
exist in health care facilities in Maiduguri even
though such behaviours were exhibited by a few
health professionals, but the degree and extent
remain largely unknown. The need for more
training of health care professionals in both public
and private health facilities on medical ethics,
issues concerning HIV/AIDS particularly as it
relates to stigma and discrimination toward
PLWH cannot be overemphasized. It is hoped that
this study findings will go a long way to help
policy makers, proprietors of private health
institutions and health care professionals address
the challenges of providing qualitative and
efficient health care services to PLWHs and to
reduce stigma and discrimination to its barest
minimum. It is also expected that information
from this study will help PLWHs have confidence
on health care providers and live a positive life
despite their status. All these are geared toward
attainment of the millennium development goal
as it affects better health care delivery.
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Factors Influencing Specialty Choices among Medical Students in a University
Teaching Hospital in Southern Nigeria
1

*Ekanem AM , Ekwere TA

2

ABSTRACT
The dearth of medical specialists in different fields of medicine and their mal-distribution is a common
occurrence in Nigeria. Understanding the specialty areas preferred by medical students and the factors
influencing their choices is important in addressing this problem. This study set out to determine the various
medical specialities preference of medical students and the factors that influenced their choices. A descriptive
cross sectional study using pre-tested structured questionnaires was carried out among 186 clinical students
recruited by total sampling technique from the Faculty of Clinical Sciences, College of Health Sciences of the
University of Uyo, Nigeria. Data was analysed using SPSS version 17.0 statistical software. One hundred and
seventy five (94.1%) agreed to specialize on graduation. The main specialties of interest were Obstetrics and
Gynaecology 39(22.3%), General Surgery 23(13.1%), Internal Medicine 20(11.4%) and Cardiothoracic
Surgery 16(9.1%). There was a low preference for Physiology 1(0.6%) and Anatomy 0(0.0%) in the Basic
Medical Sciences. Specialty choices was commonly influenced by personal interest 144(83.7%), personal skills
118(68.6%) and intellectual content of the specialty 118(68.6%). There was no sex difference in the choice of
2
specialty areas. Financial benefit significantly influenced males' specialty choices. (χ =4.288, p=0.038). The
specialty choices of medical students were strongly in favour of the core clinical areas of medicine over other
disciplines and the common determinants of their choices were personal interest, personal skills and
intellectual content of the specialty.
Keywords: Medical Students, Specialties, Choices, University, Nigeria

On completion of these trainings, a medical
graduate can proceed to enrol in a specialty
(residency) training program in an accredited
hospital in the country in a chosen specialty of
5
medicine .
Choosing a specialty in medicine is
known to be influenced by a lot of factors.
Prestige within the medical profession is a known
potential factor influencing medical students'
specialty choice, especially among students
selecting surgical specialties6,7. Other reported
factors include characteristics of institution of
medical training including private versus public
8 , 9
school
, influence of faculty
members/mentors/role models10,11, demographic
12,13
variables
and the morbidity pattern in the
community 6,13. Workload 10,12,13 and financial issues
7,12,14
including income potential
have also been
reported . Cultural and societal values also
influence future physicians, particularly through
student's interactions with family, friends, and
15
physicians . The process of resolving conflicting
views from societal constructs and selfrealization affect students' views on the types of
specialists they want to become15.
Mal-distribution of medical specialty is a
common occurrence in the health care system of
16
most developing countries like Nigeria . This is
reflected in the urban rural mal-distribution of

INTRODUCTION
The distribution and mix of physicians
across various specialties of medicine has
implications on the type and quality of the
1
available and accessible medical services ,
achievement of the health-related sustainable
development goals (SDGs) and the overall health
of a community. Apart from providing health
services, the medical specialist workforce also
educates the community, conducts research,
contributes to health policy formulation and the
2-4
implementation of health care programs .
Medical education in Nigeria is a 6-year
program, comprising 3-years of preclinical study
where the basic medical sciences like Anatomy,
Physiology, Pharmacology and Biochemistry are
taught and another 3 years of training in
laboratory and clinical medicine that exposes
students to supervised patient care in some
medical specialities. A one year mandatory
rotational medical internship is followed by
another mandatory one year of National Service.5
Departments of Community Health1 and Haematology2, Faculty
of Clinical Sciences, University of Uyo, Uyo
*Corresponding Author: dramekanem@yahoo.com
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22,23

medical workforce and the frequent selection of
the clinical specialties of Internal Medicine,
Surgery, Paediatrics, and Obstetrics and
Gynaecology at the expense of other medical and
surgical specialties and Community
Medicine/Public Health. This pattern of selection
of specialty by medical students has repeatedly
been reported17-19. The far reaching impact of this
mal-distribution ranges from unavailability of
specialists in some equally important fields of
medicine, to the unaffordability of secondary and
tertiary health care services for the growing
Nigerian and global population. This calls for an
urgent need to produce an adequate supply of
specialists in all fields of medicine to meet the
health demands of Nigerians and the world at
large.
This study therefore sought to determine
the career preferences of medical students and the
factors influencing specialty choices among
medical students attending the medical school of
the University of Uyo.

was rated 3 or above on a 5 point Likert scale .
(Graded 0 for not all,1for weakly contributory,2
for fairly contributory, 3 for strongly contributory
and 4 for highly contributory) . Scores of 2 or
lower were designated non-contributory factors.
Data was analysed using SPSS version 17
statistical software. Chi-square test of association
at statistical significance of 0.05 was calculated
where appropriate. Approval to conduct the
research was obtained from the ethical review
committee of the University of Uyo Teaching
Hospital. Informed consent was obtained from the
students and confidentiality was maintained
throughout the conduct of the study.
RESULTS
The ages of the students ranged from 19 to
51 years with a mean age of 25.4 and a standard
deviation of 4.7 years. The majority 131(70.4%)
of the respondents were males with a large
th
proportion 71(38.2%) of them in the 4 year of
study. Almost all 175(94.1%) agreed to specialise
on graduation from medical school. The sociodemographic characteristics of the students are
described (Table1).

MATERIALS AND METHODS
The study was conducted in the Faculty of
Clinical Sciences of the College of Health
Sciences (CHS), University of Uyo, Akwa Ibom
State, Nigeria. This is a relatively new medical
school and the only institution that trains medical
doctors in Akwa Ibom State. The state located in
the southern part of Nigeria is rich in oil and has a
projected population of four million people20.
Clinical training for medical students is
conducted at the University of Uyo Teaching
Hospital in Uyo, the state capital. During the
clinical years of training, medical students are
introduced into specialty areas like Surgery,
Internal Medicine, Paediatrics, Community
Medicine, Family Medicine, Obstetrics and
Gynaecology, Otorhynolaryngology (ENT),
Anaesthesia, Ophthalmology, Pathology and
Psychiatry.
This was a descriptive cross sectional study
conducted from January to February 2015 in
which a total sampling technique was used to
recruit 186 consenting medical students in the
three clinical years (clinical year one, clinical year
two and clinical year 3/final year ) into the study.
A pre-tested structured questionnaire
adapted from other studies of factors influencing
specialty choices of medical students was used for
21
the study . Participants were asked to rate the
contributions of several factors on their specialty
choice. A factor was considered contributory if it

Table 1: Socio-demographic Characteristics of
Medical Students (n=186)
Characteristics
Sex
Male
Female
Clinical Year of Study
4 th
5 th
6 th
Planning to specialize
Yes
No

Frequency (%)
131 (70.4)
55 (29.6)
71 (38.2)
56 (30.1)
59 (31.7)
175 (94.1)
11 (5.9 )

The main choices of specialities were Obstetrics
and Gynaecology 39(22.3%), General Surgery
23(13.1%), Internal Medicine 20(11.4%),
Cardiothoracic Surgery 16(9.1%) and Paediatrics
12(6.9%). More of the males preferred these core
clinical areas compared to females. Also, more
females selected Forensic Medicine 3(5.6%),
Haematology 2(3.7%), Psychiatry 2(3.7%) and
Plastic Surgery 1(1.9%). However, sex
differences in all specialities of medicine and
surgery selected were not statistically significant.
Three students (1.7%) had not yet decided on the
area to specialize. (Table 2)
14
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Table 2: Preferred Specialty Choices of Clinical Students by Sex
Area of Specialization

Obstetrics and Gynaecology

Sex of Students
Male n (%)
Female n (%)
(n= 121)
(n=54)
29 (24.0)
10 (18.5)

Total n
(%)
(n=175)
39 (22.3)

General Surgery

16 (13.2)

7 (13.0)

23 (13.1)

Internal Medicine

14 (11.6)

6 (11.1)

20 (11.4)

Cardiothoracic Surgery

12 (9.9)

4 (7.4)

16 (9.1)

Family Medicine

7 (5.8)

5 (9.3)

12 (6.9)

Paediatrics

9 (7.4)

3 (5.6)

12 (6.9)

Community Health

6 (5.0)

4 (7.4)

10 (5.7)

Pathology

6 (5.0)

2 (3.7)

8 (4.6)

Forensic Medicine

1 (0.8)

3 (5.6)

4 (2.3)

Neurosurgery

4 (3.3)

0(0.0)

4 (2.3)

Paediatric Surgery

2 (1.7)

1 (1.9)

3 (1.7)

Haematology

1 (0.8)

2 (3.7)

3 (1.7)

Urology

3 (2.5)

0 (0.0)

3 (1.7)

Psychiatry

1 (0.8)

2 (3.7)

3 (1.7)

Orthopaedics

3 (2.5)

0 (0.0)

3 (1.7)

Not yet decided

2 (1.7)

1 (1.9)

3 (1.7)

Ophthalmology

1 (0.8)

1 (1.9)

2 (1.1 )

Genetic Study

1 (0.8)

1 (1.9)

2 (1.1)

Anaesthesia

1 (0.8)

0 (0.0)

1 (0.6)

Radiology

1 (0.8)

0 (0.0)

1 (0.6)

Physiology

1 (0.8)

0 (0.0)

1 (0.6)

Plastic Surgery

0 (0.0)

1 (1.9)

1 (0.6)

Medical Psychology

0 (0.0)

1 (1.9)

1 (0.6)

15

Test Statistics
and Statistical
Values
p=0.693
χ2=0.373
p=1.000
χ2=0.009
p=1.000
χ2=0.002
p=0.781
χ2=0181
p=0.342
χ2=0.850
p=1.000
χ2=0.133
p=0.485
χ2=0.523
p=0.769
χ2=0.086
p=0.058
χ2=3.601
p=0.092
χ2= 2.841
p= 0.887
χ2= 0.020
p= 1.788
χ2= 0.181
p= 0.145
χ2= 2.124
p= 0.186
χ2= 1.747
p= 0.145
χ2= 2.124
p=0.887
χ2= 0.020
p= 0. 543
χ2= 0.370
p= 0. 543
χ2= 0.370
p= 0. 402
χ2= 0.703
p= 0. 402
χ2= 0.703
p= 0. 402
χ2= 0.703
p= 0.118
χ2= 2.450
p= 0.118
χ2= 2.450
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The main reasons adduced for choice of
specialities by the respondents were personal
interest in 144(83.7%), personal skills in
118(68.6%), intellectual content of specialty in

118(68.6%) and focus on urgent care in 105(61%).
Financial gain significantly influenced the
specialty choice in males compared to females (p=
0.038) (Table 3).

Table 3: Factors that Influence Medical Student's Specialty Choices by Sex
Factors

Sex (only positive Responses)
Male n (%)
Female n (%)
(n=119)
(n=53)

Total
n (%)
(n=172)

Personal interest

99 (83.2)

45 (84.9)

144(83.7)

Personal skills

82 (68.9)

36 (67.9)

118 (68.6)

Intellectual content of specialty

82 (68.9)

36 (67.9)

118 (68.6)

Focus on urgent care

77 (64.7)

28 (52.8)

105 (61.0)

Research interest

77 (64.7)

27 (50.9)

104 (60.5)

Type of patient problem in the society

69 (58.0)

34 (64.2)

103 (59.9)

Career prospects

72 (60.5)

28 (52.8)

100 (58.1)

Possibility of Dual practice

68 (57.1)

25 (47.2)

93 ( 54.1)

Prestige of the specialty

56 (47.1)

19 (35.8)

75 ( 43.6)

Financial gains in the specialty

56 (47.1)

16 (30.2)

72 (41.9)

Mentor influence

48 (40.3)

14 (26.4)

62 (36.0)

Work load in the area

46 (38.7)

16 (30.2)

62(36.0)

Few specialist in the area

36 (30.3)

18 (34.0)

54 (29.5)

Parents influence

9 (7.6)

5 (9.4)

14 (8.1)

Statistical
tests and
statistical
values
p=1.000
χ2=0.079
p=0.898
χ2= 0.016
p=0.898
χ2=0.016
p= 0.140
χ2=2.175
p=0.088
χ2=2.905
p=0.446
χ2=0.581
p= 0.346
χ2= 0.887
p=0.226
χ2=1.469
p=0.171
χ2=1.874
p=0.038*
χ2=4.288
p=0.079
χ2=3.083
p=0.286
χ2=1.140
p=0.628
χ2=0.234
p=0.764
χ2=0.172

*significant p value
hospitals, which dominate undergraduate training
and which place a disproportionate emphasis on
clinical disciplines and disease-focused
philosophies, likely influence medical student
choices on the core clinical areas. Previous
studies have shown that whenever a specialty is
not even considered among the first three choices,
then it is very unlikely that students would
31,32
consider it later for specialization . By
implication, this cohort of students in this study

DISCUSSION
The choice of speciality areas was
strongly in favour of the core clinical specialties.
The top three specialities choices of the
respondents were Obstetrics and Gynaecology,
General Surgery and Internal Medicine. This
finding agrees with reports from other Nigerian
studies and similar studies in the Gambia, United
Kingdom ,Canada and the United States of
America1,16,24-30. It is believed that the teaching
16
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may deny the medical field of specialists in other
areas of medicine outside Obstetrics and
Gynaecology, General Surgery, Internal
Medicine. The three (1.7%) students who had not
yet decided on their area of specialization were in
their 4th year/first clinical year. A higher
percentage of students in their final year who were
unsure of their specialty area was reported in a
33
Swedish study. These students still have a lot of
time in the subsequent clinical years and during
internship programme to decide on their specialty
preference.
The lower preference for Community
Medicine and Family Medicine, specialties that
improve the general health of the population at the
community and family levels is observed in this
study. This finding corroborates previous reports
1,25,34
of other studies . The far reaching implication
is that this cohort of students in this study may
produce fewer specialists in these specialties of
medicine known to provide promotive,
preventive and rehabilitative health services,
which are key components of the universal health
35
coverage (UHC) . There is an urgent need for
specialist doctors in Community Medicine,
Family Medicine and Paediatrics. This is more so
in a country that is still trying to control
preventable diseases like poliomyelitis and
measles and has an unacceptably high infant and
36
under-five mortality rates .
The lower preference of the medical
students for specialties in the basic medical
sciences like Anatomy and Physiology is
worrisome. Physiology and Medical Psychology
each had a student indicating interest to specialize
therein with none indicating interest in Anatomy.
This finding corroborates that of a similar study in
Gambia25.The importance of having specialists in
the basic medical sciences cannot be
overemphasized. It is necessary to identify the
factors that discourage students from this area and
rectify them in order to produce the required
manpower in this field of medicine.
There was no significant association
between sex of the students and the fields of
medicine chosen for specialization. This finding
disagrees with other studies where males were
more biased to surgical specialties and internal
medicine than females 4,37,38. However, the
findings of this study is supported by similar
studies in Sweden where no differences in
39
specialty preference between sex was reported .
At this stage of development of the medical

school, perhaps career counselling may be helpful
to encourage women pick up careers in otherwise
male dominated specialties. This will ensure that
specialists of both sexes are produced in all areas
of medicine.
Personal interest, appraisal of one's
personal skills and intellectual content of
specialty were the leading determinants of
students' career choices in this study. This agrees
with similar studies among medical graduates and
medical students 4,25. There was no difference by
sex in factors influencing specialty choices.
However, work and time related factors and
patient orientation influenced specialty choices
for females while technical challenges, salary
,career prospects and prestige influenced males
specialty choices in a similar study in Sweden40,41.
Financial gain significantly influenced specialty
choices in males compared to females in this
study and corroborates findings of a similar study
in Sweden40,41. This observation may be due to the
fact that as heads of families in most cultures, men
have a greater financial responsibility than
women.
CONCLUSION
The core clinical areas of medicine were
preferred by medical students over other
disciplines. This may reduce the needed
manpower in other important specialties thereby
militating against the achievement of the
universal health coverage and the health related
sustainable development goals. The major
determinants of specialty choices were personal
interest, personal skills and intellectual content of
the specialty
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Biochemical Effects of Single and Combined Ethanolic Leaf Extracts of Vernonia
Amygdalina and Ocimum Gratissimum on Liver and Renal Functions of AlloxanInduced Diabetic Wistar Rats
Usoh IF1, *Ekaidem IS2, Ewere EG1
ABSTRACT
To study the effects of single and combined ethanolic leaf extracts of Vernonia Amygdalina (VA) and Ocimum
Gratissimum (OG) on liver and renal functions of alloxan-induced diabetic Wistar rats. Thirty (30) albino
Wistar rats of body weights between 100g and 150g were randomly distributed into six (6) groups of five (5)
animals each and treated for 14 days. Group 1 animals served as normal control, and were fed with normal feed
and water ad libitum while group 2 served as the diabetic control. Groups 3 and 4 were treated orally with
200mg/kg body weight of VA and OG respectively while groups 5 and 6 were treated orally with 100mg/kg body
weight each of VA and OG and 5mg/kg body weight of insulin respectively. Parameters measured were serum
AST, ALT and ALP levels for liver function as well as serum sodium, chloride, potassium, bicarbonate, urea
and creatinine levels for renal function. Results showed a significant (p?0.05) reduction in the fasting blood
sugar (FBS) level in the treated groups compared with the diabetic control group. There were also significant
(p?0.05) reductions in serum activities of AST, ALT and ALP of the treated groups compared with the diabetic
control group. Serum chloride and sodium concentrations across all the groups were not significantly altered,
however significant (p?0.05) reductions in serum potassium concentrations and increase in bicarbonate
concentrations were observed following extract treatment. Treatments also significantly (p?0.05) reduced the
serum concentrations of urea and creatinine when compared to the diabetic control. We therefore conclude
that single and combined leaf extracts of Vernonia Amygdalina and Ocimum Gratissimum can be a source of
new drugs for effective management of diabetes and the associated diabetic nephropathy.
Keywords: Vernonia Amygdalina, Ocimum Gratissimum, Alloxan, Diabetes, Diabetic Nephropathy

diseases2. One of the very common substances
used to induce diabetes in experimental animals is
2
Alloxan .
Alloxan (2,4,5,6-tetraoxypyrimidine; 5,6dioxyuracil) is a urea derivative which is
commonly used for the induction of diabetes in
2,3
experimental animals like mice, rats and dogs .
Diabetes is currently being managed by exercise,
diet, insulin replacement therapy and by herbal
agents that are known to possess hypoglycemic
activities4. It has been reported that about 800
plants could be successfully used to combat the
5
effects of diabetes mellitus .
Vernonia Amygdalina (Bitter leaf), also
known as “Etidot” in Ibibio, “Oriwo” in Bini,
“Ewuro” in Yoruba, “Shikawa” in Hausa, and
“Olubu” in Igbo, all of Nigeria, is a small tree, 13m in height with petiole leaf of about 6mm in
6
diameter, and it is elliptic in shape . The leaves are
dark green in colour with a characteristic bitter
taste and odour, owing to its chemical contents
which are likely responsible for its medicinal
7
properties . Vernonia amygdalina is commonly
used as anti malarial, anthelmintic, antidiarrheal,

INTRODUCTION
Diabetes mellitus is a group of metabolic diseases
that is characterized by hyperglycemia resulting
from either a lack of secretion of insulin or a
decrease in the sensitivity of tissues to insulin or
both1. According to World Health Organization's
(WHO) report in 1999, long-term effects of
diabetes mellitus include (amongst others)
progressive development of the specific
complications of retinopathy with potential
blindness, nephropathy that may lead to renal
failure, among others.
Several studies have shown that
experimental animal models are very useful in
understanding the various physiologically
disordered processes associated with different
diseases, which may be informative in the
production of drugs for the treatment of such
Department of Biochemistry1, Faculty of Basic Medical
Sciences, College of Health Sciences, University of Uyo,
Nigeria; Department of Chemical Pathology2, Faculty of
Clinical Sciences, College of Health Sciences, University of
Uyo, Nigeria
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treatment of venereal diseases, gastrointestinal
7
problems and wounds . Reports show that
Vernonia Amygdalina is of high medicinal value
as it is useful in maintaining the health of the liver
and kidney. It is also very helpful in the
management of diabetes due to its ability to cause
a reduction in blood sugar drastically and its
8-10
ability to repair the pancreas .
Ocimum Gratissimum (Scent leaf) also
called “Ntong” in Ibibio, “Ebavbokho” in Bini,
“Nchonwu” in Igbo, all of Nigeria, is a local plant
(and it is) widely utilized for both nutritional and
medicinal purposes. It is a fully developed
11
flowering plant with leaves, stem and root . It is
known that this plant is used in the treatment of
several diseases like skin diseases, pneumonia,
12,13
diarrhea, headache, fever, eye diseases .
Reports also show that the extracts from this plant
14,15
are used the management of diabetes mellitus .
This study was therefore aimed at comparing the
antidiabetic effects of Vernonia Amygdalina and
Ocimum Gratissimum as well examining the
effect of combining the two plants in the
management of diabetes.

experimental animals were maintained under
standard laboratory conditions with rat chow
(Guinea feeds Ltd., Nigeria) and water ad libitum.
Induction of Diabetes
Prior to the induction of diabetes, the rats were
fasted for about 12 hours and diabetes was then
induced by a single intraperitoneal injection of
150mg/kg body weight of alloxan monohydrate.
Diabetes was confirmed by using a one-touch
glucometer and after 72 hours of alloxan
induction, rats with plasma glucose levels of =
200mg/dl were considered diabetic and used as
diabetic rats for the study.
Experimental Design
Thirty (30) albino wistar rats were randomly
divided into six (6) groups of five (5) animals
and the experiment lasted for 14 days.
Group 1: Fed with standard feed and water ad
libitum (Normal Control)
Group 2: Diabetic rats that received normal
feed and water ad libitum (Diabetic Control)
Group 3: Diabetic rats treated with 200mg/kg
body weight VA once daily for 14 days
Group 4: Diabetic rats treated with 200mg/kg
body weight OG once daily for 14 days
Group 5: Diabetic rats treated with 100mg/kg
body weight each of VA and OG once daily for
14 days
Group 6: Diabetic rats treated with 5mg/kg
body weight insulin once daily for 14 days

MATERIALS AND METHODS
Collection and Preparation of Plant Extracts
Fresh leaves of Ocimum gratissimum were
obtained from Ikot Abia Idem, Ikot Ekpene,
while Vernonia amygdalina leaves were obtained
from Ikot Abasi in Akwa Ibom State of Nigeria,
identified and authenticated in Botany
Department of the University of Uyo, Nigeria.
The leaves were then washed to remove debris
and contaminants, air dried and then reduced to
powdered form by grinding using Qlink blending
machine QBL-15L40 from China. The ground
leaves were then suspended in 97% ethanol for
about 72hours, filtered and then concentrated
using a rotary evaporator. The extracts obtained
were used for the experiments.
Chemicals and Reagents
All chemicals and reagents used in this study were
of analytical grades from BDH Merck Ltd., USA
and the reagent kits were obtained from Randox.

Collection of Samples for Biochemical
Analyses
At the end of the 14 days of animal treatment, the
rats were fasted for about 12 hours and they were
then anesthesized using chloroform and
sacrificed. Whole blood was collected by cardiac
puncture and transferred into plain sample bottles
to clot for about two hours. This was then
centrifuged at 3000 rpm for about 10 minutes in
order to recover the serum which was separated
using sterile syringes and then used for the
biochemical analyses.

Experimental Animals
Thirty (30) albino Wistar rats were procured from
the animal house of the Faculty of Basic Medical
Sciences, University of Uyo and then housed in
cages to acclimatize for two (2) weeks. The

Statistical Analysis
Data were analyzed with student t-test using
SPSS statistical package to compare the means
between experimental groups and controls. All
data were expressed as mean ± Standard deviation
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(SD) and data with p<0.05 were considered
significant.

Treatment of the diabetic rats with the ethanolic
extracts of Vernonia Amygdalina (VA) and
Ocimum Gratissimum (OG) significantly p<0.05
reduced the serum enzyme activities of AST, ALT
and ALP when the treated groups were compared
with the diabetic control group.

RESULTS
Effect of Treatment on Blood Glucose Levels
of Experimental Rats
Treatment of the diabetic rats with the ethanolic
extracts of Vernonia Amygdalina (VA) and
Ocimum Gratissimum (OG) significantly
(p<0.05) reduced blood glucose levels previously
increased by alloxan induction, (as seen when the
treatment groups were) compared with the
diabetic control group. Of particular interest is the
fact that the combined extracts was more
efficacious in reducing blood glucose level than
the extracts administered separately and insulin
treatment.
Effect of Treatment on Liver Enzymes

Effect of Treatment on Renal Function
Parameters
Administration of alloxan caused non significant (p<0.05) alterations in sodium and
chloride levels but however resulted in significant
increase in potassium, urea and creatinine; and
decrease in bicarbonate concentrations.
Treatment of the diabetic rats with ethanolic
extract of Vernonia Amygdalina (VA) and
Ocimum Gratissimum (OG) restored the
electrolytes, urea and creatinine levels to the

Table 1: Effect of Treatment on Blood Glucose Levels of Experimental Rats

Experimental Group

1. Normal control
2. Diabetic control
3. DVA (200mg/kg bw)
4. DOG (200mg/kg bw)
5. DVAOG (100mg/kg bw each)
6. DI (5mg/kg bw)

Blood glucose
concentration
(mg/dl)
89.25±9.97
310.50±53.05
76.75±7.41
76.75±6.38
67.50±5.06
93.00±7.25

DVA= Diabetic treated with Vernonia Amygdalina (VA)
DOG= Diabetic treated with Ocimum Gratissimum (OG)
DVAOG= Diabetic treated with Vernonia Amygdalina (VA) and Ocimum Gratissimum (OG)
bw= Body weight, DI = diabetic rats treated with insulin. * = significantly higher with p<0.01
Table 2: Effect of Treatment on Liver Enzymes

Experimental Group
1. Normal control
2. Diabetic control
3. DVA (200mg/kg bw)
4. DOG (200mg/kg bw)
5. DVAOG (100mg/kg bw
each)
6. DI (5mg/kg bw)

AST (iu/L)
108.20 ± 10.75
186.00 ± 13.16
109.80 ± 15.40
110.00 ± 10.63

ALT (iu/L)
99.40 ± 11.02
192.20 ± 10.75
113.00 ± 13.26
104.60 ± 16.05

ALP (iu/L)
AST/ALP (iu/L)
106.60 ± 10.67 1.09 ± 0.41
207.40 ± 19.20 0.97 ± 0.38
119.40 ± 10.49 0.97 ± 0.45
99.60 ± 10.49
1.05 ± 0.56

100.40 ± 1 0.42
103.80 ± 5.08

99.40 ± 10.49
114.60 ± 10.49

100.00 ± 13.63
117.20 ± 14.40

1,01 ± 0.53
0.91 ± 0.27

DVA= Diabetic treated with Vernonia Amygdalina (VA)
DOG= Diabetic treated with Ocimum Gratissimum (OG)
DVAOG= Diabetic treated with Vernonia Amygdalina (VA) and Ocimum Gratissimum (OG)
bw= Body weight , DI = diabetic rats treated with insulin * = significantly higher with p<0.05
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Table 3: Effect of Treatment on Renal Function Parameters
Experimental
group
1. Normal control
2. Diabetic control
3. DVA (200mg/kg
bw)
4. DOG (200mg/kg
bw)
5. DVAOG
(100mg/kg bw
each)
6. DI (5mg/kg bw)

Sodium
(MEq/l)
130.10± 15.31
102.53±12.32
115.10±11.35

Cl(MEq/l)
93.50±11.26
68.25±7.41
75.25±9.10

K
(MEq/l)
4.15±0.45
5.66±0.43
4.08±0.33

HCO3(MEq/l)
22.35±0.89
18.10±2.31
21.34±4.78

Urea
(mg/dl)
24.73±6.00
41.49±6.54
28.92±8.55

Creatinine
(mg/dl)
0.67±0.02
1.04±0.59
0.78±0.10

122.67±17.56

80.00±8.44

4.04±0.68

21.47±2.52

21.94±11.22

0.82±0.05

124.97±18.32

81.75±8.01

3.84±0.34

21.24±5.47

31.12±1.72

0.76±0.03

120.65±15.88

77.75±2.21

4.49±0.68

22.12±3.91

36.30±13.51 0.98±0.14

+

DVA= Diabetic treated with Vernonia Amygdalina (VA)
DOG= Diabetic treated with Ocimum Gratissimum (OG)
DVAOG= Diabetic treated with Vernonia Amygdalina (VA) and Ocimum Gratissimum (OG)
bw= Body weight , DI = diabetic rats treated with insulin * = significantly higher with p<0.05
control range. The extracts were observed to
perform slightly better than insulin in this regard.

aminotransferases such as aspartate
aminotransferase (AST) and alanine
aminotransferase (ALT) are a common indication
of hepatic damage and they are observed
frequently among diabetics in the general
20,21
population . Free radicals which cause
oxidative stress are known to affect liver health
and ultimately cause liver damage that can lead to
elevated levels of these aminotransferases and
other liver enzymes. In this study, it was observed
that diabetes induced by alloxan significantly
(p<0.05) increased the serum activities of AST
and ALT which are an indication of liver damage.
It was however also observed that the ethanolic
leaf extracts of Vernonia Amygdalina and
Ocimum Gratissimum were able to significantly
(p<0.05) reduce the activities of these enzymes
probably by combating the generation of free
radicals induced by alloxan since alloxan induces
diabetes is by the generation of free radicals18.
This corroborates the findings of Mohammed et
22
23
al., and Yeap et al. . The action of these plants
may be due to the fact that they possess some very
important phytochemicals that have been shown
to possess antioxidant activities. Studies have
shown that these plants possess antioxidant
properties and phytochemicals like flavonoids,
alkaloids, saponins tannins, and steroids24-26.
Alkaline phosphatase (ALP) activity which was

DISCUSSION
Diabetes mellitus is one major terminal disease
that has succeeded in eroding the health of so
many victims all over the world and it has led to
the premature deaths of such victims. This bad
omen has led to serious scientific efforts being
made in order to combat and win this war against
diabetes mellitus. Several in-vivo models such as
streptozotocin, diazoxide, and alloxan-induced
diabetic rats have been are used in the
investigation of medicinal plants with that have
suspected hypoglycemic potentials16,17. In the
present study, we induced diabetes by
intraperitoneal injection of alloxan at a single
dose of 150mg/kg body weight in Wistar rats.
Induction of diabetes with alloxan
significantly (p<0.05) increased the blood
glucose concentrations of the rats when the
diabetic control group was compared with the
normal control. This probably is as a result of the
toxic effect of alloxan on the beta cells of the
pancreas by the production of free radicals,
oxidation of sulphydryl groups, inhibition of the
enzyme glucokinase, and disturbance of calcium
18,19
homeostasis .
Increased serum levels of
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Amygdalina and Ocimum Gratissimum show
comparable protective potentials against diabetes
mellitus by reducing blood sugar concentration
and by improving on the integrity of the liver and
kidneys. Also, a combination both extracts does
not have any additional advantage in protecting
against diabetes mellitus. Therefore, Vernonia
Amygdalina and Ocimum Gratissimum may be
effectively utilized in the management of diabetes
mellitus after appropriate standardization of
dosage regimen.

initially increased by the induced diabetes was
however reduced significantly (p<0.05) by these
plants extracts.
Diabetes mellitus causes damage,
dysfunction and failure of the kidneys and this
condition is known as diabetic nephropathy.
Serum levels of urea, creatinine and some
electrolytes are major biochemical parameters
used to assess the health of the kidneys. From our
study, both Vernonia Amygdalina and Ocimum
Gratissimum leaf extracts when administered
separately and in combination significantly
(p<0.05) reduced the serum levels of urea and
c r e a t i n i n e . H o w e v e r, t h e c o m b i n e d
administration of both extracts showed similar
effects as when they were administered singly.
This may also be due to the antioxidant properties
of these plants in combating oxidative stress as the
24-26
kidneys are also affected by free radicals . The
extracts had no significant (p<0.05) effects on the
serum sodium and chloride levels but levels of
potassium ions were significantly (p<0.05)
reduced and bicarbonate ions increased when the
treated groups were compared with the diabetic
control.
Diabetic nephropathy is one of the major
microvascular complication of diabetes mellitus.
Its pathogenesis has been associated with
increased protein glycosylation and generation of
reactive oxygen species capable of altering the
structure and function of essential cellular
macromolecules, including those of the
glomerular basement membrane. The
antioxidative properties of the extracts of
Vernonia Amygdalina and Ocimum Gratissimum
leaves occasioned by their phytochemical
27
contents are believed to be responsible for the
reversal of impaired kidney functions. In
addition, the extracts reduced the blood glucose
levels from those seen in diabetic conditions to
normal levels, probably by quenching reactive
alloxan intermediates and enhancing pancreatic
β-cells regeneration and insulin levels. Because
Careful blood glucose control in diabetics is
known to reverse early changes in glomerular
function 28 and other complications, 29. The
reduction of blood glucose levels in diabetic rats
by the extracts may be a significant factor in the
restoration of liver and renal functions observed
in this study.
CONCLUSION
In conclusion, ethanolic leaf extracts of Vernonia
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Assessment of Donor Satisfaction with the Blood Donation Process during Blood
Drive Campaigns and their Intention to Return for Future Donations
1

1

*Ekwere TA , Ekanem MB , Ekanem AM

2

ABSTRACT
Mobile blood drive is an important strategy for increasing the pool of voluntary blood donors; however the
major challenge is the retention of these donors, especially the first time donors.
This study was designed to determine the proportion of blood donors who expressed satisfaction with the blood
donation process during blood drive campaigns, determine if any, association between overall satisfaction of
donors in relation to the donation process as well as the motivating factors to future blood donation by the
donors. A cross sectional descriptive study was conducted; participants were recruited using consecutive
sampling technique. Data on socio-demography, blood donation history of donors, frequency of blood
donation by repeat donors, rating of the donation process, level of satisfaction with the process and motivating
factors for future blood donation among other information were obtained from consented blood donors using
self-administered questionnaire soon after the donation exercise. Data was analyzed using SPSS for Windows
Version 17.0. Significant level was set at p < 0.05. Majority of the donors were youths in their mid-twenties and
thirties. Their mean age was 26.93 ± 4.19 years. A good number (98.3%) expressed satisfaction with the entire
blood donation process. First time donors were more satisfied with the process than the repeat donors. There
was a statistically significant association between donor's satisfaction and their intention to donate in future
(p=0.002). Altruism (to save lives) and incentives such as receiving souvenirs, blood donation certificate,
provision of transport fare and operating flexible donation time were the major motivating factors toward
future blood donation. In conclusion, the satisfaction of donors regarding the blood donation process was
positively associated with their intention to donate again in future. Besides altruism, incentives such as
souvenirs, issuing blood donation certificates and operating a flexible blood time among others are important
motivating factors to future blood donation.
Keywords: Blood Donor, Satisfaction, Blood Drive

WHO regional office in Europe 2011 survey
showed that 90% of eligible blood donors are not
2
doing so . Therefore, there is need to put in place
a more robust blood donor recruitment and
retention strategies by blood centres.
Studies have shown that the satisfaction of
blood donors in the blood donation process is vital
to their recruitment and retention3,4. Satisfaction
in a product or service enjoyed has a positive
effect on loyalty intentions. A study by Nguyen et
5
al. showed that satisfaction-retention
relationship varies depending on certain donor
characteristics such as demography. A similar
study conducted in a blood bank in Munich
Germany, showed that most of the prospective
donors were contented or satisfied with service
offered, but donor retention was difficult due to
4
deferral reasons . Furthermore, some other
authors have reported that repeat donors are more
6
likely to donate again than first tome donors .
Therefore, contentment or satisfaction in the
donation process is an important factor in
maintaining donor's loyalty.
Embarking on blood drive campaigns as a
strategy for improving safe and adequate blood
supply is now a global practice by blood centres.

INTRODUCTION
Blood centres globally are saddled with
the responsibility of providing safe and adequate
supply of blood and blood products. To achieve
these goals, blood centres must recruit and retain
an appreciable number of blood donors in order to
meet the ever increasing demand for blood and
blood products by healthcare facilities.
It has been established that over 65% of voluntary
blood donations are made in developed
1
countries . A survey conducted by World Health
Organization (WHO) in 2007 involving 7997
blood centres from 162 countries showed that the
average annual blood collection per blood centre
was 13600 ( range 24-289075) in developed
countries and 2800 (114-23251) in developing
countries1.
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Blood drive campaigns advocate for voluntary
blood donation via outdoor blood donation
7
camps . Studies have shown that voluntary blood
donors provide a safe pool of donated blood
8
compared to family replacement or paid donors .
The recent adoption of this strategy (blood drive)
in our blood bank has significantly helped to
increase our blood supply from voluntary unpaid
blood donors. However, the major challenge has
been in the retention of these donors.
Retention of blood donors have been
recognized as a major challenge facing blood
centres globally. A review of about 120,000
donors over a 10 year period in Brazil by some
authors showed that 40% and 53% of first time
donors returned within one and two years after
donation respectively while about 30% never
returned9. A similar study in the United State of
America (USA) showed that only 8% of first time
donors return regularly for repeat donations while
about 67% never return for further donation in the
10
blood centre .
Various factors have been adduced to low
donor retention particularly first-time donors
including unsatisfactory donation experience,
adverse reaction of donation and unnecessary
donor deferrals among others9. Furthermore,
some authors have showed that the effects of
deferral on blood donors' return is evident both on
11
first time and repeat donors .
Therefore, the objectives of the study
were to determine the proportion of blood donors
who expressed satisfaction with the blood
donation process during blood drive campaigns,
determine if any, association between overall
satisfaction of donors in relation to the donation
process as well as the motivating factors to future
blood donation by the donors.

drives were organized by the donor recruitment
unit of University of Uyo Teaching Hospital
(UUTH) Blood Bank.
Study Population
The study population were eligible blood
donors selected from the pool of prospective
blood donors who presented at the blood donation
camps. The selection was based on the WHO
donor selection criteria12. All the donors were
given health education on the social importance as
well as the health benefits of regular donation.
The blood drive campaigns were conducted
between March and April 2014 at the different
locations.
Study Design
This was a cross-sectional descriptive study,
designed to achieve the set objectives of the study.
Sampling Method
A consecutive sampling technique was used to
recruit donor into the study. A total of 111 eligible
blood donors were enrolled into the study from
the three locations.
Inclusion and Exclusion Criteria
Blood donors who met the WHO blood donor
selection criteria and who gave informed consent
were enrolled into the study while those who met
the donor selection criteria but who did not give
consent were excluded from the study.
Data Collection
Data on socio-demography, blood
donation history of donors, frequency of blood
donation by repeat donors, rating of the donation
process, level of satisfaction with the process and
motivating factors for future blood donation were
collected using pre-tested well structured and self
administered questionnaires. The questionnaires
were administered to each donor soon after they
had finished the blood donation exercise and
retrieved thereafter. Donors were not allowed in
the company of other donors while filling out the
questionnaire so as not to be biased or influenced
by the opinion of other donors.
The blood donation process were rated from 1 to
5; with 1-Poor, 2- Fair, 3-Good, 4-very good, 5Excellent. A score of 1-20% was regarded as poor;
21-40% -Fair; 41-60 % -Good; 61-80 %-very
Good; 81-100%- Excellent
Data Analysis

METHODOLOGY
Study Site
The study was conducted at three different
locations in Akwa Ibom, an oil rich state in the
South- South region of Nigeria. The locations
include; the National Youth Service Corps
orientation camp in Nsit Atai Local Government
Area (LGA), the University of Uyo town campus
and a faith based religious organization, both in
Uyo LGA of the State. These locations were so
chosen because they provide a ready source of
potential blood donors that cut across all age
groups in the society. Temporary blood donation
camps were sited at these locations. The blood
28
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The data was analyzed using SPSS for Windows
Version 17.0 (SPSS Inc., Chicago, IL, USA) and
presented in simple tables and chart. Descriptive
statistics was done and categorical variables were
compared using chi-square, the p-value was
considered to be statistically significant when less
than 0.05 (p<0.05).

Table 1:Socio-Demographic Characteristics of
Blood Donors and Frequency of Donation
by Donors
Characteristics
Sex
Males
Females
Age Group
20-29
30-39
40-49
Marital status
Single
Married
Educational Level
Primary
Secondary
Tertiary
Religion
Christian
Muslims
Others
Donation history
First time donors
Repeat donors

Ethical Consideration
Signed informed consent form stating in clear
terms, the purpose of the study was obtained from
each participant prior to the administration of
questionnaire. Also, ethical approval was
obtained from the Ethics and Research
Committee of UUTH before the commencement
of the study.
RESULTS
A total of 111 eligible blood donors
participated in this study of whom 65(58.6%)
were males and 46(41.4%) were females, giving a
male to female ratio of 1.4: 1. All the donors were
less than 50 years of age. A good number
94(84.7%) were within the age bracket of 20-29
years with a mean of 26.93 ± 4.19. Also, most
80(72.1%) of the donors were educated up to the
tertiary level. About two-third 76(68.5%) were
first time donors while others were repeat donors
(Table 1).
DISCUSSION

Donation Freq/yr by Repeat
donors (n=35)
1
2
3
4

Majority of the blood donors (46.4% and 45.5%)
rated the blood donation processes as ''very good
and excellent. None rated it poor. (Table 2)

Frequency (%)
65 (58.6)
46 (41.4)
94 (84.7)
14 (12.6)
3 (2.7)
100 (90.1)
11 (9.9)
10 (9.0)
21 (18.9)
80 (72.1)
107 (96.4)
3 (2.7)
1 (0.9)
76 (68.5)
35 (31.5)

12 (34.3)
11`(31.4)
8 (22.9)
4 (11.4)

Table 2: Donors' Assessment of some of the Blood Donation Processes

Factors

Rating of Blood donation process n (%)
Poor
Fair
Good
0 (0)
3 (2.7)
41 (36.9)

Blood donation
site/environment
Courtesy from
0(0.0)
Donor
Recruitment
staff
Skill of
0(0.0)
phlebotomist
Level of
Appreciation by 0(0.0)
staff after
donation

Very good
44 (39.6)

Excellent
23 (20.7)

3 (2.7)

16 (14.4)

41 (36.9)

51 (45.9)

3 (2.7)

22(19.8)

43 (38.7)

43 (38.7)

2 (1.8)

20 (18.0)

43 (38.7)

46 (41.4)
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Figure1 shows donor's overall rating of the blood
donation process.

Eight-seven percent of the donors expressed
satisfaction with the entire process of blood
donation with over 90% indicating their
willingness to donate again in the future. First
time donors were more satisfied with the donation
process than repeat donors. (Table 4)
Altruistic reason (35.1%) i.e. to save lives was the
major motivating factor towards future blood
donation. Others include issuing of blood donor
certificate (25.2%), provision of transport fare
(22.5%) and flexible blood donation time (21.6%)
(Table 4).

Figure 1: Respondents' Overall Rating of the
Blood Donation Process

Table 4: Proportion of Donors satisfied with the Blood
Donation Process, Intention to Return for
Future Donation &Motivators for Future
Blood Donation

All the donors had health education on the
importance and health benefits of blood donation,
with as much as 76% being influenced to donate
by the information they received. Also, more than
70% of the donors (males and females) had
tertiary education (Table 3).
Table 3: Proportion of Donors who Received
Health Education before Blood
Donation
Characteristics

Frequency (%)

Received Health education before donation
Yes
111 (100)
0 (0.0)
No
Satisfied with the health education talk
98 (98.3)
Yes
No
2 (2.0)

n (%)

Satisfied
Not Satisfied
Indifferent

97(87.4)
3(2.7)
11(9.9)

Satisfaction by Gender
Females
Males

42(91.3)
56(86.2)

Satisfaction by Donor History
First time Donors
Repeat Donors

69(90.8)
29(82.9)

Intention for Future Donation
Yes
No
Indifferent

100(90.1)
2(1.8)
9(8.1)

Motivators for Future Blood Donation
Flexible blood donation time
24 (21.6)
Receiving of Souvenirs
6 (5.4)
Issuance of Blood donor certificate
28(25.2)
Provision of Transport fare
25(22.5)
To save lives
39(35.1)
Provision of Refreshment
2(1.8)
No Response
9(8.1)

Health education influenced donating blood
76 (76.0)
Yes
24 (24.0)
No
Educational Status of donors
Female Donors (n=46)
4 (8.7)
Primary
9 (19.6)
Secondary
33(71.7)
Tertiary
Male Donors (n=65)
Primary
Secondary
Tertiary

Characteristics

Furthermore, statistical significant association
was demonstrated between overall satisfaction of
donors with the donation processes and their
intention/willingness to donate again in future.
(Table 5)

6 (9.2)
12 (18.5)
47 (72.3)
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Table 5: Association between some Donor Characteristics and their Willingness/intention to donate in
the future

Characteristics

Willingness/Intension for Future Donation

Test of Statistics
and Statistical
Values

Yes

No

Indifferent

Satisfaction with
Blood Donation
Process
Yes
No
Indifferent

92(93.9)
2(66.7)
6(60.0)

1(1.0)
1(33.3)
0(0.0)

5(5.1)
0(0.0)
4(40.0)

χ2 =32.290
p= 0.002*
df=4

Donor History
First Time donors
Repeat donors

66(86.8)
34(97.1)

1(1.3)
1(2.9)

9(11.8)
0(0.0)

χ2 =4.743
p= 0.062*
df =1

Age Group
20-29
30-39
40-49

86(91.5)
12(55.7)
2(66.7)

2 (2.1)
0 (0.0)
0 (0.0)

6(6.4)
2(14.3)
1(33.3)

χ2 =3.953
p= 0.196
df =4

Education
Primary
Secondary
Tertiary

10(100.0)
17(81.0)
73(91.3)

0(0.0)
0(0.0)
2(2.5)

0(0.0)
4(19.0)
5(6.3)

χ2 =5.342
p= 0.281
df =4

*Fisher's Exact
Majority of blood donors in this study
were youths between the ages of 20-30 years. This
agrees with the WHO 2011 fact sheets on blood
donors' demographics which shows that the
predominant donor population in middle and low
income countries were youths in their mid
13
twenties and thirties . It also agrees with the study
by some researchers in India in which majority of
the blood donors were youth within the above age
bracket14. The above age distribution also agrees
with similar studies among blood donors in
Ibadan and Port Harcourt in South-Western and
15,16
South-South regions of Nigeria respectively .
More than 50% of the donors surveyed were
males. Studies from most Sub-Saharan African
countries including Nigeria have reported male
dominance in blood donation exercise17,18.A recent
survey of francophone countries in Central,
Western and Eastern African region reported less
than 30% female participation in blood
donation19. Female participation of 41% recorded
in this study is much higher than those of previous

studies reported above, perhaps educational
status of the donors may have accounted for this
observation. Although, there was no association
between donor's educational status and their
intention to return for future donations, education
nonetheless has been reported by some authors as
an important factor that influences donor's
attitude towards blood donation20.
In keeping with other studies with similar
demographic characteristic, a good number
(87.4%) of donors were satisfied with the blood
donation process with most of them (46.4% &
45.5%) rating the process as very good and
excellent respectively. Nguyen et.al5reported high
satisfaction ratings of the blood donation process
by more than 75% of blood donors studied. Ahuja
et al.21 also reported similar observation. Indeed,
studies have shown that the friendly, courteous
and competent disposition of blood centres' staff
as well as the quality of health education received
before the blood donation exercise have positive
22
influence or impact on donors' satisfaction . All
31
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the donors in this study received health education
before the blood donation exercise with 76%
alluding to the influence of this information on
their decision to donate.
Furthermore, First time donors expressed
a much higher rate of satisfaction (91.8%) than
the repeat donors (82.9%). Similar finding has
been reported by other authors where the first time
donors had higher satisfaction ratings than repeat
donors5,21. This group of donors perhaps were
excited by their first experience of donating blood
and the altruistic feeling of having done
something noble, hence may have overlooked
23
some inadequacies in the process. Healy
described blood donation as the purest form of
altruistic behaviour. Altruistic values have been
shown to be an important factor in ensuring
committed and loyal behaviour among first time
donors24,25.
5,21
Similar to findings from other studies,
the female donors were more satisfied with their
blood donation experience than their male
counterparts. Nguyen et al.5 reported that this
observation could possibly be as a result of the
strong altruistic attitude of women while Steele et
24
al. found that male donors have lower pro-social
characteristics (altruism, empathy and social
responsibility) ratings than female donors.
The satisfaction derived in a product or
service has a positive effect on loyalty and
intentions. This study has shown that a good
number (90%) of the donors expressed
willingness or intention to donate blood again in
future. There was also a statistically significant
association between overall satisfaction of donors
with the blood donation processes and their
willingness or intention to donate again in future
(p=0.002). This finding is in keeping with those
5
from previous studies, Nguyen et al. and Ahuja et
21
al. both reported a similar association between
donor satisfaction and their intention for future
donation. A related study by some authors in Italy
to investigate adolescents' propensity to donate
blood revealed that the young people were quite
interested in donating blood; however they lack
the commitment and the awareness to make it
happen. Hence, they suggested an effective health
education campaign aimed at recruitment and
retention of young people as blood donors by
26
27
blood centres. In addition, Newman et al.,
showed that the quality of service rendered by a
blood centres goes a long way in determining the

retention and continuation of blood donation by
eligible donors. Therefore, satisfaction with the
blood donation processes is an essential factor in
building and maintaining donor's loyalty.
Comparable with other studies, the main
motivating factor to future blood donation by the
donors was their desire to save lives. This desire is
purely altruistic in nature. Hupfer et al.28 identified
altruism as the most important reason for blood
donation among Canadian students. However,
some other authors have reported contrary views.
29
Ferguson et al. reported that committed blood
donors were more willing to donate blood when
exposed to benevolence rather than altruistic
messages. Thus, they recommended that blood
donation campaigns should focus more on
benevolence rather than purely altruistic
messages.
Other motivating factors to future
donation identified in this study could be
categorised as incentives, this include; giving of
souvenirs, issuing of blood donor certificate,
provision of transport fare and refreshment. A
study among volunteer blood donors at Shiraz
blood centre in Iran showed that a quarter (25%)
of the respondents believed that incentives
encourages blood donation30. Two previous
studies from South-Western Nigeria also reported
respondents' preference for incentives as
important motivating factor to blood donation31,32.
Operating flexible blood donation time
has been shown in some studies to aid and
encourage blood donation. In one of such study,
23% of lapsed donors and 44% of non donors
were of the view that flexible blood donation time
could further encourage blood donation33,34. A
similar observation was recorded in this study
where 24% of the respondents believed that
operating a flexible blood donation time could
motivate them to date in future. Most blood
centres in developed countries have incorporated
flexibility in their blood donation time into their
34
operations . The flexibility/convenience in the
blood donation time was found to be more
appealing to the younger generation of blood
donors and it is believed that this could invariably
surpass altruism as the major motivating factor to
blood donation by this group of donors34.
CONCLUSION
This study like other previous studies
have shown that there is an association between
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donor's satisfaction with the donation processes
and their intention/willingness to donate again in
future. Also, beside altruism other factors
including incentives and operating a flexible
blood donation time have been identified as
important motivating factors to future blood
donation. We hereby suggest the sustenance of
the ongoing effort in blood drive campaigns and
the introduction of some incentives in other to
enhance donor retention in our centre.
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The Pattern of Morbidity and Mortality in Children and Adolescents Presenting
at the Emergency Unit of The University of Abuja Teaching Hospital
1

2

*Offiong UM , Mairiga F

ABSTRACT
There is a lot of information on the causes of childhood morbidity and mortality in developing nations. This has
driven the introduction of preventive health programs aimed at reducing under five mortality. This is not the
same for under-5 survivors. With few studies in the morbidity mortality patterns seen among this age group,
they lack similar age related disease intervention programs. Therefore this study aims to describe the pattern as
seen in a paediatric emergency unit in a developing country. The study was carried out in the Emergency
Paediatric Unit (EPU) of the University of Abuja Teaching Hospital (UATH). The admission records of
patients 5-16 years for the period January 2008 to December 2012 were reviewed, demographic and clinical
data were extracted and entered into Microsoft EXCEL. Data were analyzed, presented in frequency tables and
prose. Case fatality rates were calculated where necessary. A total of 4591 children were admitted during the
period, 1137 (23.7%) were aged 5-16 years. Malaria was the commonest infectious disease diagnosed while
sickle cell anaemia was the commonest non-communicable disorder. The commonest vaccine preventable
disease encountered was tetanus. Mortality was highest in children aged 5-7 (39.1%). The major causes of
death were infectious diseases, with malaria and tetanus accounting for 42.7% of the total deaths. Infectious
diseases remain the major cause of morbidity and mortality in children over 5 years of age in developing
countries. Control of these diseases and improved care of non-communicable illnesses would expectedly
reduce morbidity and mortality.
Keywords: Adolescent, Communicable Diseases, Malaria, Immunization

Furthermore as children move into their
school age years and on to adolescent age, their
health needs change, reflecting changes in their
biological, psychological and social
characteristics. By adolescence, health issues are
closely related to pubertal changes and/or the
testing and noncompliance characteristics of that
4,5
age group . Programs targeted at reducing under
5 mortality do not address these changing health
needs of older children.
It is important to define the health challenges of
these children as they transit from under 5
survivors into adulthood. Defining the morbidity
and mortality burden would help enable better,
and age specific, strategic planning for this fast
growing population. It is hoped that this study will
help drive targeted health care services for this
age group by contributing to the needed body of
knowledge. Also the study is expected to form a
basis for subsequent studies among this subgroup.
The aim of this study was to describe the
emergency room morbidity mortality pattern of
children aged 5-16 years. The specific objectives
were to determine major diseases causing
morbidity and mortality in this age group, and to
describe the disease outcome of children in these
age groups.

INTRODUCTION
Evidence seems to suggest a significant
global progress in reduction of child deaths over
the past three decades1. Not only has mortality
declined but the disease prevention measures
have contributed to improvement in child
health1,2. Despite these global gains, developing
nations still have persistently high childhood
mortality rates. In the Global burden of Disease
study for 20103, 76% of deaths in sub-Saharan
Africa were attributable to communicable,
maternal, neonatal and nutritional causes.
Most studies on child mortality in
developing nations focus on the
morbidity/mortality patterns of children under
five years of age. However as children in these
regions survive the under five period, they
continue to grow in the same, and sometimes
worsening, adverse conditions, militating against
health. These include poor sanitary conditions,
poverty, high illiteracy and failure of the primary
health care systems amongst others.
Consultant Paediatrician1, Dept. of Paediatrics, University of
Abuja Teaching Hospital, Gwagwalada; Senior Resident1, Dept.
of Paediatrics, University of Abuja Teaching Hospital,
Gwagwalada.
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Collected data were entered into spreadsheet
using Microsoft EXCEL 2007. Analysis was
mainly descriptive. Percentages, ratio,
mortality/case fatality rates calculations were
done. Frequency tables and prose were used to
present results.
Ethical approval was obtained from the Research
and Ethics Committee of the University of Abuja
Teaching Hospital

MATERIALS AND METHODS
This was a retrospective cross sectional
descriptive study. Admission records of children
5-16 years admitted into the EPU between
January 2008 and December 2012of the
University of Abuja Teaching Hospital were
reviewed. The EPU caters for medical and
surgical emergencies (excluding burns, factures
and road traffic accident victims) of children
between the ages of 29 days to 16 years. It serves
the Federal Capital Territory (FCT) and the neigh
bouring states of Niger, Nasarrawa, Kogi,
Kaduna. Demographic and clinical data were
extracted which included age, gender, principal
diagnosis and emergency room outcome. The
principal diagnosis was based on the assessment
by the managing unit at admission. It was based
on the presenting clinical features, with or without
the results of laboratory tests. Emergency room
mortality was the only outcome extracted.

RESULTS
During the study period, a total of 4591
children were admitted into the EPU of which
1137 (24.7%) were aged 5-16 years. There were
673 males and 464 females (M:F ratio of 1.4:1).
The mean age was 9.1±3.04 years. There were
416(36.6%) children aged 5-7 years, while 350
(30.8%) were aged 8-10 years and 371(32.6%)
were aged 11-16 years (Table 1).

Table 1: Age Distribution of Study Population
Age (years)
5-7
8-10
11-16
Total

No. of cases
416
350
371
1137

Table 2 shows the ten most frequently occurring
diseases/disorders by age group. Malaria and
sickle cell disease had the highest number of
admissions followed by septicemia. Of The 257
cases with malaria, 200 were severe malaria with
44(22%) been cerebral malaria; while other forms
of severe of malaria (severe anemia,

%
36.6
30.8
32.6
100

hyperpyrexia, seizures, hypoglycaemia and
severe prostration) occurred in 156(78%) of the
cases. Of the 129 cases of septicaemia recorded,
91(70.5%) were assessed to have typhoid
septicaemia. Recorded cases of malaria were
highest in children 5-7 years old while the most
number of patients with sickle cell anaemia was
seen in the 11-16 years old children.

Table 2: Majorcauses of Morbidity by Age Group

Disease/Age
group(yrs)
Malaria
SCA
Septicemia
Tetanus
ALRTI
Surgical conditions
HIV/AIDS
Meningitis
ADD
Asthma

Total
(%)
257(22.6)
164(14.4)
129(11.3)
48(4.2)
47(4.1)
45(3.9)
38(3.3)
35(3,1)
32(2.8)
21(1.8)

5-7
(%)
126(49.0)
50(30.5)
43(33.3)
12(25.0)
24(51.1)
12(26.6)
12(31.5)
14(40.0)
14(43.7)
8(38.1)

8-10
(%)
78(30.3)
53(32.3)
45(34.9)
14(29.1)
13(27.7)
16(35.5)
13(34.2)
12(34.3)
10(31.2)
5(23.8)

11-16
(%)
53(20.6)
61(37.2)
41(31.8)
22(45.8)
10(21.3)
18(39.9)
13(34.2)
9(25.7)
8(25.0)
8(38.1)

SCA-Sickle Cell Anaemia, ALRTI- Acute Lower Respiratory Tract Infection, ADD- Acute Diarrhoeal Disease,
HIV/AIDS- Human Immunodeficiency Virus/Acquired Immunodeficiency Syndrome
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Table 3 shows the prevalence of noncommunicable diseases occurring in the study
population. A total of 23.3% of patients were
diagnosed with a non-communicable disease. Of
the nine various non-communicable
diseases/disorders recorded during the study
period, sickle cell anaemia was the leading cause
of morbidity and this was noticed to increase with
increasing age; with children aged 11-16 years
having 37.2% of such cases. Asthma had the
second highest prevalence.

adolescent population while heart disease and
cancers were highest among children 5-7 years of
age. Heart disease was seen in the 17 children (13
presented with congenital heart lesions while 4
had acquired heart lesions of which 3 had
rheumatic heart disease and 1 had dilated
cardiomyopathy). Renal disease contributed
4.5% of non-communicable diseases; 7 were
diagnosed with chronic renal disease and 6 with
nephrotic syndrome. The malignancies included
brain tumor (3), leukemia (3), lymphoma (3),
osteosarcoma (1) and retinoblastoma (3). Among
the children with SCA, the commonest
presentations were vaso-occlusive crises (107).
There were 9 cases of acute psychotic disorder.

The prevalence of psychiatric disorders, renal
disorders and diabetes mellitus was highest in the

Table 3: Non-Communicable Diseases in the Study
Disease/Age group (yrs)

Total (%)

5-7

8-10

11-16

SCA
Asthma
Convulsive disorder
Heart disease
Malignancy
Renal disease
Psychiatric disorders
Diabetes mellitus
Chronic liver disease

164(14.4)
21(1.8)
19(1.7)
17(1.5)
13(1.1)
12(1.0)
10(0.8)
9(0.7)
1(0.08)

50(30.5)
8(38.1)
7(36.8)
8(47.1)
5(38.5)
5(41.7)
0
1(11.1)
0

53(32.3)
5(23.8)
5(26.4)
5(29.4)
3(23.0)
1(8.3)
1(10)
1(11.1)
0

61(37.2)
8(38.1)
7(36.8)
4(23.5)
5(38.5)
6(50)
9(90)
7(77.8)
1(100)

SCA-sickle cell anaemia
Table 4 shows the number of diseases on the
National Programme on Immunization (NPI)
vaccine requirement list which were observed in
the study population. Tetanus had the highest
prevalence and was highest in the adolescent age
group. Measles was not observed in the
adolescent age group.

Pyelonephritis, urinary tract infection, acute
hepatitis, pharyngo-tonsillitis, drug reaction,
acute lower gastrointestinal bleeding, food
poisoning and cellulites, organophosphate
poisoning and acute glomerular nephritis were
other minor contributors to disease burden with 5
cases each.

Table 4: NPI Vaccine Preventable Diseases in Study Population
Disease/Age
group(yrs)
Tetanus
Tuberculosis
Measles

Total
(%)
48(4.2)
11(0.9)
8(0.7)

5-7
(%)
12(25)
4(36.4)
5(62.5)

37

8-10
(%)
14(29.2)
3(27.2)
3(37.5)

11-16
(%)
22(45.8)
4(36.4)
0
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During the study period, a total of 549 children
died in the EPU of which 110(20.03%) were
children aged 5-16 years. The mortality pattern in
the study population is shown in Table 5. A total of
110 children died giving a mortality rate (MR) of
9.67%. Five diseases were seen to have the
highest mortality with tetanus ranking number
one. Tetanus had a case fatality rate (CFR) of 52%
and across the age groups the case fatality was
highest in children 11-16years (44%). The second
highest mortality rate was observed in patients

with severe malaria (59.1% being due to cerebral
malaria alone). It was observed that children aged
5-7 years had highest mortality from severe
malaria, septicemia and HIV/AIDS.
Mortality also occurred in children with
pneumonia (3), tuberculosis (3), diabetes
mellitus, lower gastrointestinal bleeding,
fulminate viral hepatitis (3), food poisoning,
chronic liver disease, malignancy, severe acute
malnutrition, severe drug reaction, encephalitis,
chronic kidney disease, acquired/congenital heart
diseases , acute renal failure, hemorrhagic stroke.

Table 5: Mortality/Case Fatality Rates by Diseases and Age Groups
Disease/Age group (yr)

Total (%)

Tetanus
Severe Malaria
SCA
Septicemia

25(22.7)
22(20)
17(15.4)
12(10.9)

CFR- case fatality rate. SCA-Sickle Cell Anaemia, HIV/AIDS- Human Immunodeficiency
Virus/Acquired Immunodeficiency Syndrome
as it affects health outcomes of children in this age
range and an uptake of hospital services by older
children, requires further research.
The disease pattern in this study is also
6-12
similar to observations in other local studies,
infectious diseases being the leading causes of
morbidity and mortality. The high morbidity and
mortality from infectious diseases, many of which
are preventable, are of great concern. The
morbidity mortality from infectious diseases seen
7,8,11
in studies from different regions in the country
are not unlike those of other developing
3,13
countries .
It would thus appear that the gains brought about
by the development of better antibiotics and
vaccines are dwarfed by the contributors to the
persistence of infections in developing countries
such as poverty, poor vaccination strategies, and
failure of primary health care services to name a
few15.
Falciparum malaria, an extensively
researched disease condition in sub-Saharan
Africa, is a major cause of morbidity and
mortality in children as was also observed in this
study. There was a decline in the contribution of

DISCUSSION
There is a paucity of research directed at
the morbidity and mortality patterns in children
over 5 years of age especially in the emergency
settings in our environment. This may not be
unrelated to the attention being paid to the under
five population as they still maintain the highest
burden of childhood mortality in developing
countries. Several studies from paediatric units
looking at childhood morbidity/mortality or both,
captured this population of children alongside
neonates and children under five years of age6-11.
In doing this, a true reflection of the burden of
diseases in this age group is lost in the infant and
childhood mortality rates. Therefore, the
awareness required to drive target health care
service planning towards these groups of
children, especially adolescents, is not created.
The number of children aged 5-16 years in
this study was low. However the number of
children per age grouping was similar. This was a
similar observation in the above five years
population in other hospital based studies done in
6-11
various parts of Nigeria . The implication of this
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malaria to morbidity with increasing age; with
children aged 11-16 years having the lowest
number of diagnosed cases of malaria. This is not
an unexpected finding as research has shown that
in children who remain in endemic areas of
malaria transmission, the prevalence of
parasitemia and the risk of morbidity and
mortality caused by malaria decrease markedly
16-18
with age beyond early childhood .
Other infectious diseases observed in this
study which contributed to morbidity were
typhoid septicaemia, and tetanus. Both are
vaccine preventable diseases; tetanus being part
of the routine National Program of immunization
(NPI) vaccine schedule. Typhoid is not an
uncommon disease in the age of children in this
study. In studies by Rabasa et al.19 and Ogunleye et
20
al. the incidence of typhoid was highest in
children 5-9years and 5-11years respectively.
However a low incidence of suspicion and the
unreliability of the commonly used Widal test
contributes to the under diagnosing of typhoid
19
fevers .
In developing countries where both
typhoid and malaria are endemic, the correct
diagnosis is important to ensure proper treatment,
as the complications of each are grave. The
Paediatric Association of Nigeria has
recommended the inclusion of the oral typhoid
vaccine from 2 years of age and revaccination
every 4 years21.
Of note is the morbidity due to tetanus in
this study. This disease is a global health problem
and has a high mortality both among children and
adults in Nigeria.22,23 Ina previous 2 year review of
post neonatal tetanus from this study center
82.2% of tetanus cases occurred in children aged
24
5-14 years . As with that study, none of the
children in this study had received booster doses
of the tetanus vaccine and only 24% completed
their immunization schedule. Studies by
26
27
Fatunde and Orimadegun et al. observed that
a the failure to receive booster doses of tetanus
toxoid, a lack of knowledge about booster doses
and a lack of awareness of the disease and how to
prevent it contribute to the persistence of tetanus
in our environment.
The N.P.I. vaccine schedule for this
disease covers children under 1 of age and
pregnant women; there is no inclusion of the
necessary childhood booster doses. Completing 3
doses of tetanus vaccine, as provided in the
current N.P.I. schedule, has been shown not to
provide optimal levels of protective antibodies for
25-27
long lasting immunity . The recommendations

of the Paediatric Association of Nigeria for
inclusion of booster doses for older children in the
N.P.I. schedule, if adopted by the necessary
authorities, will help boost the immunity in
children and thus, help to reduce the incidence of
the disease. Till this is done medical workers
should educate parents on the need for booster
doses of the vaccine.
Measles, another N.P.I. vaccine
preventable disease, was observed only in the
younger age groups. It did not feature
prominently in above 5 age group in other studies
6-12
reviewed . However, in the study by Ojukwu et
28
al. in children from 10-24 years, the prevalence
of mumps and measles was 0.4%.
The contribution to morbidity of
HIV/AIDS, lung infections, meningitis and acute
diarrhoeal diseases in this study was similar to
6
that observed by Duru et al. .
The morbidity from non-communicable diseases
was less than a quarter of total diseases. The
existence of non- communicable chronic health
conditions in the face of the unsolved problem of
infectious diseases in sub-Saharan Africa,
described by WHO29 as the double burden of
disease, is of concern. Of the non-communicable
disease causing morbidity, sickle cell anaemia
(SCA) had the highest number of cases in the
study population and ranked fourth of the top ten
causes of morbidity. Nigeria has the largest
burden of SCA in the world with approximately
30
150000 babies born yearly with the SCA .SCA is
a public health issue which requires attention
30
from health advocates . The main cause of
morbidity in the group of children was acute bone
pain crises. This was also the commonest cause
for admission in the study by Brown et al in
31
32
Ibadan and George et al in Enugu .
The pattern of non-communicable
diseases observed in this study would seem to
reflect the survival of children from genetic
disorder (SCA, congenital heart lesions) while
they are yet developing other forms of chronic
health challenges (asthma, cancer, diabetes,
psychiatric disorders).
The overall emergency room mortality in
children 5 years and above, 20.03% was higher
than obtained by Ibeziakor (12.3%) and Duru
(15.03%) who also had similar study duration.
The could be due to the inclusion of children aged
5years in this study, which was not the case in the
aforementioned studies. There was however
similarity in the main causes of mortality,
39
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infectious diseases, from other centers
.
Tetanus had the highest mortality and this had the
highest case fatality overall and within each of the
age groups. Mortality due to tetanus was the 4th
highest cause of death in the study by George et al
in Port Harcourt33.
As with morbidity, mortality due to infectious
diseases is a multifaceted problem. Re-infection
is inevitable, especially where immunity has been
compromised due to malnutrition34,35. The long
term effects on the growing child of
recurrent/chronic infections have adverse
consequences on adult health status and the
economic work force of the nation.
With the current state of health of children older
than 5 years of age hanging in the balance it is
necessary to improve health services targeted at
our growing children to prevent/ameliorate the
scars that maybe brought on by the combinations
of infectious and non-infectious diseases.
Addressing the health issues of our under-5
survivors will require concerted efforts by
healthcare providers, donor agencies and
governments of developing countries to tackle.
More research into mortality and morbidity of
older children would be required to better address
these health challenges.

3.

4.

5.

6.

7.

CONCLUSION
Infectious diseases are the main causes of
morbidity and mortality in children older than 5
years seen in this study. The contribution of
vaccine preventable tetanus is worrisome and
should be a major target of disease prevention in
this age group. Child survival programs targeted
at children above five years of age, particularly
the adolescent population, should be instituted.
This would include not just addressing
immunization booster doses but also the
reawakening of the school health program and
adolescent health services in paediatric
departments nationwide. These will not only
reduce mortality but ensure a healthier adolescent
and adult population for the future.
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Carcinogenic Risk Assessment of Polycyclic Aromatic Hydrocarbons in Water
from Qua Iboe River Estuary, South-South, Nigeria
*Moses EA, Etuk BA
ABSTRACT
This study was conducted to determine the levels of carcinogenic and non-carcinogenic polycyclic aromatic
hydrocarbon (PAHs) in water from Qua Iboe river estuary (QIRE), Ibeno-Nigeria and their carcinogenic
health risk via ingestion of water from the river. Water samples were collected from five designated stations and
one reference station along QIRE during the dry and wet seasons and analysed for PAHs using gas
chromatography with flame ionization detector (GC/ FID). Carcinogenic health risk assessment was computed
using models recommended by USEPA. Concentration for total PAHs ranged from 6.403E-04 (for the control)
to 5.986E-02 mg/l. The total PAHs and total carcinogenic PAHs (ΣC-PAHs) in water at all the sites except the
control sites were higher than the standards for European Union and WHO. Values of Benzo(b) pyrene (B(b)F)
and Indeno( 1,2,3-cd)pyrene (Ind(1,2,3-cd)P) at all the sampling sites for both seasons were above the WHO
standard for individual PAHs in coastal and surface water. Carcinogenic risk (CR) values indicated potential
risk for B(b)F and Ind(1,2,3-cd)P via ingestion of water and the total CR values at all the sites were above the
regulatory limit. This study revealed detectable quantities of PAHs in water at all the sampling sites for both
seasons with potential carcinogenic risk specifically for B(b)F and Ind(1,2,3-cd)P and health risk resulting
from possible synergistic effect of all the C-PAHs. National legislation to minimise gas flaring and the use of
advance PAH treatment technology to minimise the level of pollution of the estuary is recommended.
Keyword: Polycyclic Aromatic Hydrocarbon, Carcinogenic Risk Assessment, Water Pollution, Qua Iboe River
Estuary, Gas Flaring, Oil Pollution

rats and other experimental animals with food and
water contaminated with crude oil indicate that
exposure to Nigerian crude oil could lead to
infertility, hemotoxicity, hepatoxicity and
carcinogenesis3,4.
Polycyclic Aromatic hydrocarbons are
neutral, non-polar organic compound that consist
of two or more fused aromatic rings arranged in
various configurations and are known to be
ubiquitous in both marine and terrestrial
environment 5. Out of the sixteen PAHs included
in the European Union priority pollutant list
because of their toxicity and ease of chemical
detection, EPA has classified seven PAH
compounds as probable human carcinogens. They
are: benzo(b) fluoranthene, benzo (a) anthracene,
benzo (a) pyrene, benzo(k) fluoranthene,
chrysene, dibenzo (a,h) anteracene and indeno
6
(1,2,3-cd) pyrene .
Usually oil production activities and
crude oil spills result in the release of large
amounts of hydrocarbons such as polycyclic
aromatic hydrocarbon which contaminates
terrestrial and aquatic environment7. Acute
exposures to aromatic hydrocarbons which are
common constituents of oil are known to cause
respiratory problems, skin tumours as well as
chromosal disorder8. High molecular weight

INTRODUCTION
Water is one of the most valuable and
precious resources on the earth as all living things
on earth rely on it for survival. The pollution of
water bodies due to disposal of industrial and
domestic waste in developing countries has been
reported1. In the Niger Delta region of Nigeria, oil
production activities result in oil pollution from
seismic survey, gas flaring, oil spills and effluents
from oil field that may discharged directly into
water bodies. Oil pollution is the release of
contaminants or pollutants associated with the
extraction, storage or transportation of crude oil
into the environment.
2
According to Olusi , there is a correlation
between exposures to oil pollution and
development of health problems. Diseases such as
cancer, respiratory problems, skin ailments, eye
problems and gastro-intestinal disorders and
water borne diseases may be linked with oil
pollution. Animal studies conducted by feeding
Department of Chemistry, University of Uyo, Uyo,
Akwa Ibom State
*Corresponding Author: enomoses27@yahoo.com
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polycyclic aromatic hydrocarbons are of
significant concern because of their
carcinogenicity, mutagenic properties and
bioaccumulation in organic tissues due to their
lipophilic character.
Water from QIRE is used by the people
living around vicinity for several activities such
as fishing, drinking, water sport, wading and
swimming and consequently, they are exposed to
several dangers and the risk of getting cancer.
Carcinogenic risk assessment (CR) is the
incremental probability of an individual
developing any type of cancer over a lifetime as a
9, 10
result of exposure to a potential carcinogen .
Most studies in Qua Iboe river estuary and
its associated creeks were carried out on the
concentration of PAHs11,12, 13. However, there is
little or no data available on the carcinogenic risk
assessment of PAHs in water from the estuary.
This study seeks to quantify and evaluate the
human health risk induced by ingestion of PAHs
in water from the Qua Iboe river estuary.

METHODOLOGY
Study area and sites description
Qua Iboe river is one of the major rivers in
the Niger Delta region of Nigeria. It originates
from a waterfall in Umuahia hills in Abia state and
flows southwards across Umudike into Akwa
Ibom state. Five sampling sites are located at the
lower reach of Qua Iboe River in Ibeno local
government area close to a petrochemical effluent
treatment and discharge plant while the control
site is located at Ekpene Ukpa in Etinan local
government area of Akwa Ibom State, about
27km from the examined sites and is free from oil
exploration and production activities. Ibeno lies
on the eastern side of Qua Iboe River about 3km
from the river and is one of the largest fishing
settlements in the Nigerian coast. The global
positioning system (GPS) coordinates of the
different sites are:
Okoroutip
(4 o 55'5”N
- 7 o 54'47”E),
o
o
Ukpenekang
(4 27'2”N
- 8 3'5”E), Iwochang
o
o
(4o 36'50”N - o 7 50'03”E), Douglaso creek
(4o 30'55”N - 8 07'E), Stubb creeko (4 34'41”N
7o 59'47”E), Ekpene Ukpa (4 47'90”N 7 50'03”E). Figure 1 is a map of the study area
indicating the sampling sites.

SP1 = Okoroutip, SP2 = Ukpenekang, SP3 = Iwoachang, SP4 = Douglas creek,
Sp5 = Stubb creek, SP 6 = Ekpene Ukpa

Figure 1. Akwa Ibom State, Nigeria showing study locations
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The gas chromatograph was Agilent
Hewlett Packard 5890 series II, coupled with
flame ionization detector (FID) powered with HP
Chemstation Rev. A. 09:01 (10206) software,
Wilmington, DE, USA. To identify and quantify
PAH components, the following GC operating
conditions was utilized:
Detector: Hydrogen at 35 ml/min; air at
250ml/mins and nitrogen at 30 ml/min.
Oven: I n i t i a l t e m p e r a t u r e 6 5 o C ; f i n a l
o
temperature; 325 C, Run time: 30 minute
Inlet: Splitless injection was adopted using a
rubber septum and the volume injected
o
was 1l. The inlet temperature was 275 C,
with a pressure of 14.8 Psi and total flow
rate of 65.4ml / min.
Column: The column was lined with 1,3-dimethyl
polysiloxane with capillary HPS type of
30m length, 0.32mm wide bore
diameter, 0.25m film diameter

Samples and sampling
Sample containers and glassware for PAH
analyses were rinsed with hexane and
dichloromethane to remove adhering polar and
5
non-polar compounds . Surface water samples for
the analysis of PAHs were collected using an
amber-coloured borosilicate 1litre capacity glass
bottles with teflon-lined caps to prevent
photochemical degradation and 3 drops of 1M
HCl was added to prevent bacterial degradation of
14
the sample respectively . Sampling was
conducted monthly from November, 2013 to
October, 2014. Sub-samples from five points per
sampling site were homogenized to form a
composite sample. A total of 360 subsamples and
72 composite samples were collected.
Extraction and Clean up
The extraction of the samples was carried out by
liquid-liquid extraction method protocol
described by Anyakora and Coker15 and the cleanup was carried out in a column chromatography
packed with Na2SO4and silica gel

Carcinogenic risk assessment
Carcinogenic risk (CR) values of polycyclic
aromatic hydrocarbon in water via ingestion
pathway was predicted from their chronic daily
intake (CDI) obtained from the equation
predicted by 9,17.
CDI x SF………………………….....……….(1)
Where: CR = Cancer Risk; SF = Slope factor*'
CDI = Chronic daily Intake ingestion pathway

Determination of PAHs concentration
The concentration of PAHs was determined using
standard protocol described by Essumang et al.16
Separation occurs as the vapour constituents'
partition between the gas and liquid phases. The
sample was automatically detected as it emerges
from the column by a flame ionization detector
(FID) by measuring the retention time. Usually
the identification of the PAH compounds (analyte
peaks) was achieved using Chemstation software
and was based on matching their retention time
with calibrated PAH standards while
quantification was obtained from the
corresponding areas of the respective
chromatograms. Procedural blanks and solvent
blanks were analysed and quantified with no
PAHs found in these blanks. Prior to use, the GC
was calibrated using a five point calibration curve
established using dichloromethane-based
standards (Accustandard PAH mix, 1000g/ml in
CH2Cl2). The coefficient of determination values
(R2) were greater than 0.87. Prior to extraction,
four surrogate standards were added to the sample
to take care of unusual matrix effect. These
internal surrogate standards were acenaphthened 10 , phenanthrene-d10, chrysene-d12 and
perylene-d12 from Smart solutions, Florida,
USA.
Chromatographic Conditions

*Slope factor for individual carcinogenic PAHs
6
were used
Chronic daily intake via ingestion were calculated
by equation
CDI = C x IR x EF x ED ……………….(2)
AT
where CDI is Bw
the xchronic
daily intake via
ingestion (mg/kg /day), C is the concentration of
PAHs in mg/l, IR is the intake rate (2L per day for
adults and 0.61L for children), BW is the body
weight of the exposed person (70kg for normal
adult and 30kg for children), EF is the exposure
frequency (365days/ year), ED is the exposure
duration over a life time (70 years for adults and
10 years for children), AT is the averaging time in
days (70 years x 365 days/year) for adults and
3650 days for children.
Statistical Analysis
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All values are expressed as mean of six
determinations ± standard deviation. Student's ttest was used to compare between the mean of
total PAH values in both the dry and wet seasons
and a P < 0.05 was considered statistically
significant. Statistical analyses were performed
using SPSS statistics 17.0 windows.

in the dry season than in the wet season at
Okoroutip and Ukpenekang. In contrast the total
PAHs were significantly higher (P< 0.05) in the
wet season at Douglass and Stubb Creeks.
Carcinogenic PAHs (C-PAHs) were dominant in
the water samples accounting for between 87%
and 99% of PAHs. The mean total carcinogenic
PAHs (ΣC-PAHs) in water from QIRE in both dry
and wet seasons are shown in Figures 1 and 2. ΣCPAHs ranged between 2.82 X10-2 and 5.4 X 10-2 in
-2
the wet season and between 1.32 X 10 and 4.4 X
-2
10 for the dry season. For non carcinogenic
PAHs the values were between 2.6 X 10-5 and 8.1
-5
X 10 . Σ C-PAHs were significantly higher
(P<0.05) in the dry season at Okoroutip and
Ukpenekang but significantly lower (P>0.05) at
Douglass and Stubb Creeks compared to the wet
season.
Computed Carcinogenic Health Risk Induced
by PAHs via Ingestion of Water from QIRE

RESULTS
Concentration of PAHs
The distribution of PAH at various
locations of QIRE for the wet and dry seasons are
shown in Tables 1 and 2. The total PAHs for the
wet season ranged between 6.4 X 10-4 and 5.45 X
10-2 mg/l. For the dry season the values ranged
-4
-2
between 7.87 X 10 and 5.3 X 10 . Total PAHs
were significantly higher in the studied sites than
the control station (Ekpene Ukpa). Comparisons
between total PAHs for both seasons revealed that
the total PAHS were significantly higher(P< 0.05)

Table 1. Distribution of PAHs in Water from QIRE during the Wet Season
PAH Mixture

Okoroutip

Ukpenekang

Iwoachang

Douglas

Stubb

Ekpene

creek

Creek

Ukpa

Total PAHs

2.825E-02

3.541E-02

3.477E-02

5.986E-02

5.450E-02

6.403E-04

% non-C-PAHs

0.070

0.107

1.312

0.363

0.407

3.677

% C-PAHs

99.927

99.892

98.687

99.636

99.592

99.322

Table 2. Distribution of PAHs in Water from QIRE during the Dry Season
PAH Mixture

Okoroutip

Ukpenekang

Iwoachang
3.297E-02

Douglas
creek
3.800E-02

Stubb
Creek
1.448E-02

Ekpene
Ukpa
7.872E-04

Total PAHs

4.447E-02

5.030E-03

% non-C-PAHs

1.10

12 .5

3.50

7.50

9.10

29.6

% C-PAHs

98.9

87.5

96.5

92 .5

90 .9

70.4
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Figure 1. Total carcinogenic PAHs in water from Qua Iboe River Estuary, Nigeria

Figure 2. Total non-carcinogenic PAHs in water from Qua Iboe River Estuary, Nigeria
The results obtained from the
computation of the carcinogenic risk assessment
induced by PAH through the ingestion of water
from QIRE in both the dry and wet seasons are
shown in Tables 3 and 4. The carcinogenic risk
computed for the dry season for adult were
between 9.003E - 0.09 to 9.711E-04. The range
for the CR values for children during the dry
season was between 8.088E-10 and 4.355 E-04.
For B(b)F at Iwochang. In the wet season, the
range for children was between 2.701 E- 08 and
4.840E -04 while the range for adults was
between 9.083E-and 9.771E-04. For both

children and adult the CR values for all PAHs
were significantly higher (P< 0.05) in the sampled
station than the control.
The total CR during the dry season ranged from
5.874E-06 to 5.247E -04 for children and
8.2557E-06 to 7.374E-04 for adult with Ekpene
Ukpa (control site) and Douglas creek recording
the least and highest values respectively. Total
CR range for wet season was from 9.278E-06 to
8.906E-04 for children and from 1.303E-05 to
7.207E-03 for adults.
DISCUSSIONS
The concentrations of the carcinogenic
46

2.148E-06

5.833E-05

6.215E-08

1.485E-04

Ind(cd)P

D(ah)A

Total

6.810E-05

B(b)F

B(a)P

5.112E-08

Chrysene

4.188E-07

9.578E-08

B(a)A

B(k)F

Children

PAHs

Okoroutip
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1.815E-04

8.734E-08

8.198E-05

3.020E-06

5.885E-07

9.571E-05

7.185E-08

1.346E-07

Adult

6.900E-05

4.177E-05

4.369E-07

4.370E-06

6.386E-07

2.030E-05

2.714E-08

1.243E-06

Children

9.698E-05

5.902E-05

6.140E-07

6.142E-06

8.974E-06

2.853E-05

3.814E-08

1.747E-06

Adult

Ukpenekang

4.731E-04

6.442E-07

1.726E-04

2.042E-06

4.468E-06

2.930E-04

8.592E-08

1.478E-07

Children

6.648E-04

9.053E-07

2.452E-04

2.869E-06

6.278E-06

4.119E-04

1.207E-07

2.780E-07

Adult

Iwoachang

5.247E-04

5.820E-07

2.850E-05

3.493E-06

3.714E-07

4.848E-04

4.838E-08

1.273E-07

Children

7.374E-04

8.180E-07

4.006E-05

4.909E-06

5.220E-07

6.813E-04

6.799E-08

1.787E-07

Adult

Douglas Creek

1.983E-04

8.325E-07

3.532E-05

3.474E-06

6.225E-07

1.648E-04

2.706E-08

8.315E-08

Children

2.799E-04

1.170E-06

4.963E-05

4.884E-06

9.552E-07

2.317E-04

3.804E-08

1.168E-07

Adult

Stubb Creek

Table 3: Cancer Risk (CR) Values of Carcinogenic PAH in Water from QIRE during the Dry Season for Children and Adults

5.874E-06

8.094E-08

6.170E-07

6.170E-07

5.240E-08

4.468E-06

1.171E-08

2.701E-08

Children

8.255E-06

1.137E-07

8.673E-07

8.672E-07

7.364E-08

6.279E-06

1.647E-08

3.795E-08

Adult

Ekpene Ukpa
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Children

2.660E-07

2.036E-08

2.646E-04

4.838E-08

2.218E-06

1.527E-04

3.065E-06

4.226E-04

PAHs

B(a)A

Chrysene

B(b)F

B(k)F

B(a)P

48

Ind(cd)P

D(ah)A

Total

5.942E-04

4.300E-06

2.146E-04

3.118E-06

6.823E-08

3.718E-04

2.861E-08

3.739E-07

Adult

Okoroutip

5.285E-04

3.659E-06

3.849E-04

1.246E-06

1.153E-07

1.384E-04

6.463E-09

2.545E-07

Children

Ukpenekang

7.429E-04

5.143E-06

5.410E-04

1.751E-06

1.627E-07

1.957E-04

9.083E-09

3.576E-07

Adult

5.126E-04

1.081E-06

7.334E-05

3.548E-06

4.127E-08

4.345E-04

1.947E-08

1.319E-07

Children

Iwoachang

7.203E-04

1.517E-06

1.030E-04

4.986E-06

5.820E-08

6.106E-04

2.736E-08

1.853E-07

Adult

8.906E-04

4.670E-06

6.952E-04

1.918E-06

3.493E-08

1.887E-04

1.810E-09

1.596E-07

Children

Douglas Creek

7.251E-03

6.563E-06

9.771E-04

2.696E-06

4.926E-08

2.652E-04

2.544E-09

2.224E-07

Adult

Adult

8.090E-04 1.138E-03

3.855E-07 5.418E-07

4.953E-04 6.962E-04

4.194E-06 5.894E-06

1.475E-06 2.081E-06

3.076E-04 4.323E-04

9.198E-09 1.292E-08

9.278E-06

3.592E-07

8.714E-06

1.475E-07

2.545E-08

2.545E-08

8.088E-10

6.105E-09

Children

Ekpene Ukpa

9.127E-08 1.282E-07

Children

Stubb Creek

Table 4: Cancer Risk (CR) Values of Carcinogenic PAH in Water from QIRE during the Wet Season for Children and Adults

1.303E-05

5.049E-07

1.224E-05

2.073E-07

3.089E-08

3.576E-08

1.136E-09

8.580E-09

Adult
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PAHs (C-PAHs) in both seasons were higher than
the non-carcinogenic PAHs (non-C-PAHs). The
European Union permissible limit for total CPAHs is 100ng/l (10-4mg/l). Apart from the control
sites, the concentration of C-PAHs in water
samples from all the examined sites in both season
were higher than the standard. This may be due to
increase anthropogenic activities at the examined
15
site Anyakora et al reported that most
carcinogenic PAHs show greater resistance to
microbial degradation. The result for C-PAHs in
this study is similar to the findings of Karyab et
al.18.
The concentrations of B(a)P in water from
all the stations were below the standard of 0.7µg/l
stipulated by Institute of standards and industrial
research of Iran 19, 20 in both the dry and wet
seasons. The concentration of individual C-PAHs
stipulated by WHO in coastal and surface water
was reported as 0.05µg/l which is equivalent to 5
x 10-5mg/l6. Values of D(ah)A at Ukpenekang in
the dry season, B(b)F and lnd (1,23-cd)P for all
the station except the control station in both
season were above the WHO limit. Similarly,
Inam et al.1 recorded high values of B(b)F and lnd
(1,2,3-cd) P for PAHs in water from Ogba/
Egbema/ Ndoni communities in the Niger Delta
of Nigeria.
Bikey et al.21 stated that individual
concentration of C-PAHs above the WHO limit
indicates some level of contamination and
toxicity. The results obtained from this study
imply that the consumption of fish and other
seafood from the above sites may be harmful to
the consumers since the above-mentioned CPAHs may gain entry into man. Man may
accumulate these PAHs in its adipose tissue and
since carcinogenic tendency is transgeneric,
cancer prone genes may be inherited by the next
filial generation22.
The high level of PAHs in water especially
at Stubb creek, Douglas creek and other examined
sites may be due to atmospheric fall-out from gas
flaring, burning of domestic waste, waste water
from a petrochemical plant discharge plant,
leaching and abrasion of coal tar treated boats,
creosote treated woods and substantial amount of
petroleum products released by water craft engine
operating in the area. Essumang et al.16 reported
that pathways for PAHs to enter surface water
include atmospheric fallout, urban-run off,
municipal effluents, sewage discharge, industrial
effluents and oil spillage while Ana et al.23 linked

the high levels of B(k)F and lnd(1,2,3-cd)P in
water from the Niger Delta to run-off from
petroleum by-products.
PAHs are potent carcinogens that produce
tumors in some organisms even at single dose.
They also create advance glycogen end-products
which lead to an increase risk of coronary heart
disease16 Laboratory animals exposed to PAHs
experience different forms of cancer depending
on their pathway of entry into the body or route of
23
administration . Cancer of the larynx in humans
and colon cancer are linked with exposure to
PAHs through inhalation and ingestion pathways
24
respectively .
Carcinogenic risk is the product of the
chronic daily intake via the exposure pathway and
the carcinogenic slope factor in mg/kg/day25.
Under most regulatory programs a CR value over
1.00E-05 indicates potential carcinogenic risk
while the safe level of risk which requires risk
management decision is 10-6,26.
In the wet season, B(a)A, B(k)F, B(a)F
and chrysene recorded low CR values while most
values recorded for B(a)P and D(ah) A were
within USEPA's superfund risk level (10-6) and
this calls for high risk management decision.
Except for the control sites CR values for B(b)F
and lnd (1,2,3-cd) P in water from QIRE were
quite high indicating the possibility of adverse
biological effect. Inam et al.1 recorded high CR
values for B(b)F and lnd (1,2,3, cd)P and the low
CR values for chrysene and D(ah)A. Similar trend
was observed for individual carcinogenic PAHs
during the dry season.
Higher total CR values recorded in the wet
season compared to the dry season may be due to
flooding, possible pipeline vandalisation and oil
spillage that occurred in the month of July during
the sampling period. Higher total CR values were
recorded at Douglas creek and Stubb creek while
the control site recorded the least value. This may
be due to atmospheric fallout (deposition) from
13
constant gas flaring and sewage. Eduok et al.
reported that in Douglas creek, much of the PAHs
are released into the atmosphere via soots from
gas flaring which eventually reaches the water
body by direct deposition or deposition on
vegetables in addition to inputs from sewage,
used motor oil from diffused sources and periodic
discharge from oil installations.
The CR values of B(a)F and lnd(1,2,3cd)P were above the USEPA's regulatory limit.
Apart from the control sites and Ukpenekang
49

Moses & Etuk

W J Biomed Res 2015, Vol. 2 No. 2, p.42-51

during the dry season, the total CR values for the
investigated carcinogenic PAHs in most of the
sampling sites were above the regulatory limit
indicating potential cumulative carcinogenic risk.
The result for individual CR values in this study is
comparable to the research of other authors1,9,10.
27
Falco et al. reported that in all
carcinogenic PAHs, after metabolic activation in
mammalian cells to diol-epoxides and phenol
compounds, bind covalently to cellular
macromolecules such as RNA, protein and DNA.
DNA adducts cause error in DNA replication and
mutation which initiates carcinogenic process.
The phenyl groups in PAHs attach to nitrogenous
base of DNA. This alteration of DNA can trigger
initiation of events that results in the growth and
replication of neoplastic (cancerous) cells. In this
study, the CR values for children were slightly
lower than that of adults. This may be due the agegroup specific body weight as indicated by other
1, 9
authors . However, the susceptibility of children
to ingested contaminants is higher because of
their high food intake in proportion to their body
weight 24.
PAHs are lipid soluble, as a result, they
can cross the placenta and may cause genetic
damage to the developing fetus. High levels of
B(a)P during pregnancy leads to decreased body
weight in offspring, lower intelligence quotient
and childhood asthma. Children between the ages
of 6 and 7 years exposed to high levels of PAHs
were found to suffer from anxiety and
28
depression . Prenatal exposure of children to
PAHs has resulted in DNA aberration in specific
chromosomes, low birth weight, premature
delivery, heart malfunction and intra uterine
29
growth restriction .
Although the computed CRs in this study
revealed carcinogenic risks associated with
exposure to individual PAHs at the QIRE, it is
unclear at this point if the risks with respect to
whole PAH mixture is additive, synergistic or
antagonistic. CR estimation assumes that doses of
similar chemical components have similar
toxicological action and that interactions among
PAH mixtures do not occur at levels of exposure
typically encountered in the environment30. The
limitation in this study is that cancer risks from
non PAH compounds, heterocyclic, substituted
and unmeasured PAHs in the water samples were
not estimated.

CONCLUSION
The level of PAHs in water from QIRE
and the carcinogenic health risk induced by the
ingestion of PAHs in water was evaluated in this
study. The total PAHs and total C-PAHs at all the
sites except the control site were higher than the
standard of European Union and WHO
respectively. The values of B(b)F and Ind(1, 2, 3cd)P at all the sampling sites during both seasons,
were above the WHO standard of 5 x 10-5mg/l for
individual PAHs in coastal and surface water. The
result for the carcinogenic risk (CR) induced by
C-PAHs through the ingestion of water reveals
that B(b)F and Ind (1,2,3-cd)P and the total CR
values for water in both seasons for all the
sampling sites except the control site were above
the USEPA regulatory limit. The result of the
above investigation reveals that the risk of B(b)F,
lnd(1,2,3-cd)P and cumulative risk of other
carcinogenic PAHs is higher in the lower reach of
QIRE (examined sites) than the control site
(Ekpene Ukpa). National legislation to minimise
gas flaring and the use of advance PAH treatment
technology to minimise the level of pollution of
the estuary is recommended.
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Nutritional Knowledge, Physical Activity and Eating Behaviours of Adolescents
in Public Schools in Uyo; Implications for Chronic Disease Prevention
*Opara DC, Motilewa O
ABSTRACT
Evidence shows that low physical activity and poor eating habits in adolescents may establish behavioural
patterns that will predispose them to increased chronic disease risk in adulthood. Documenting the
adolescents' nutritional knowledge, physical activity and eating behaviour is an important prerequisite for
designing and implementing, required nutrition education intervention. The objective of the study was to assess
the nutritional knowledge, physical activity and eating behaviour of adolescents in public schools in Uyo. A
structured questionnaire and a good frequency questionnaire were used to elicit socio demographic
information and nutrition knowledge and behaviour of the respondents. Results showed that there was poor
nutrition knowledge regarding causes of overweight/obesityand their health implication (62.1% and 38.5%
respectively). About 36%had poor knowledge of causes and health implication of under-nutrition.Female were
physically more active than male (P=0.048), mothers' qualification was also strongly associated with physical
activity (p=0.044). A high number of respondents consumed highly processed snacks more than 5times a week;
the females significantly consumed more snacks than male; mineral(p value < 0.0001) ice cream (p value<
0.0001), egg rolls (p value=0.025). While only 27.3% consumed fruit and moi-moi more than 5 times per week.
About 20% of respondents skipped breakfast 1-4times/week. While 23.6 % skipped more than 4 times per week,
the common reason for skipping breakfast was “not hungry,” (54.8%).There is an urgent need to include
nutrition education in the curriculum at all levels of schooling and in a way that it will positively impact in
prevention of diet related chronic-non-communicable diseases.
Keywords: Adolescents, Nutritional, knowledge behaviour, Physical Activity

determinant of cardiovascular and metabolic
fitness as well as enhanced bone health. Poor
eating behavior and limited physical activity can
increase the risk of osteoporosis, obesity,
hyperlipidaemia, cardiovascular disease,
hypertension, Diabetes mellitus and certain
cancers later in adulthood6,10,11.
Adolescent eating behaviours are shaped
by individual, societal and cultural factors. Some
of these factors are endogenous to the individual,
but others are environmental. The later include
the foods made available to them inside and
outside the home, the Modeling food behaviours
12
by parents, peer and mass media influences .
Studies from several countries show that
children's eating behaviours are associated with
family socioeconomic status9. In developed
countries, irregular meal pattern and snack
consumption are common especially among girls
in areas with low socio economic status, while
adolescents of higher socioeconomic status show
a higher consumption of vegetables, fruits,
dietary fibre and a lower consumption of meat,
meat products and fats9. Studies in developed
countries report poor adolescents knowledge of
nutrition and healthy eating habits4,5. Not much is
known of the nutritional knowledge, physical
activity, eating behaviour and its associated
factors in adolescents in Nigeria.

INTRODUCTION
The developmental transition (physical,
psychological and social), during adolescence
provides a context for the development and
perpetuation of eating behaviours that are
substantially different from those of other stages
in life1,2,3. Healthy eating behaviour during
adolescence is a prerequisite for physical growth,
psychosocial development and cognitive
performance. It also determines the present health
as well as the potential to develop diet-related
4,5,6
chronic diseases in adulthood .
At present, there is a real concern about
the increase in sedentary lifestyle and unhealthy
eating habits among adolescents. These include
Tv/movie watching, computer and internet
activities, breakfast skipping and greater
consumption of highly processed foods, fast
foods and sugar added drinks7,8,9. Participation in
health enhancing physical activity, is a key
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There is increased need for nutrients in
adolescence13. Evidence exists that eating
behaviour and nutritional status in adolescence,
9
track into adulthood . Unhealthy eating behavior
in adolescence is a serious public health concern
that should be addressed 4,5,9,14, . Improved
nutritional knowledge has potential to positively
15
influence eating behaviours . However
adolescent are usually classified as the healthy
segment of the population, (making up 10.6% of
the population) as such their needs are neglected
or not given priority in allocating scarce resources
in developing countries such as Nigeria16.
Very few researches in Nigeria is focused
on the possible links between the adolescents
eating behaviour physical activity and their
nutritional knowledge. In this regard,
documenting the nutritional knowledge and
eating behavior of adolescents in Uyo is an
important pre requisite for designing and
implementing nutrition intervention programs
that are effective in preventing chronic diseases in
9,17
adulthood . This study was therefore undertaken
with the aim of assessing the nutritional
knowledge, physical activity, eating behaviour
and associated factors among adolescents in
public secondary schools in Uyo, Akwa Ibom
State.

make up for attrition.
Using multistaged sampling by school
population, number and sex distribution in each
class, 400 students were randomly selected to
participate in the study. They were 150 males and
250 females.
Ethical consideration
The protocol for the study was approved
by the Akwa Ibom State ethical committee
domiciled in the state Ministry of Health.
Furthermore, permission was obtained from all
school principals in the selected schools to carry
out the study in their schools. The nature of the
study was explained to the parent of each selected
student, and the confidentiality of their
children/wards responses assured through a letter.
They were free to opt out, parents of participating
students gave informed consent.
Exclusion criteria
All students who had a limb deformity or were ill
at the time of the study, were excluded from the
sample. The instrument used is an adaptation of
the research instrument of Essien et
15
1
al. andOnyiriuka et al. . It was pilot tested using
100 adolescents in four large churches attending
secondary school in Uyo for validity and
reliability, correction to the instrument were then
made accordingly.

MATERIALS AND METHODS
This study was a descriptive survey
involving adolescents in public secondary
schools in Uyo. Uyo is a fast growing capital city
of Akwa Ibom State, an oil producing state in
South-south, Nigeria.

A structured questionnaire was used to elicit
information on the socio-demographic
characteristics of the study participants.

Population and Sample
A total list of all public co-educational
secondary school in Uyo was obtained from the
state secondary educational board (SUBEB), four
(4) schools were randomly selected from this list.
The sample size was determined by the method of
18
Cochran and Snedecor as follows:
n

1.

= -Z2pq
2
d

Where: z = 1.96, corresponding to 95%
confidence level,
d = 0.5 (5% acceptable margin of error).
p = .29 (29% good nutritional knowledge
of secondary school students in
Sokoto15.
q = 1-p
This came to 272. This was made up to 400 to

2.

53

Socioeconomic status (SES): The socio
economic status (SES) classification of
the students was based on an adaptation to
19
the method of Ogunlesi et al. . The
students socio-economic status (SES) was
based on their score in an ascending order
of 4 variables assessed vis: (i) father and
mother's highest educational level; (2)
father and mother's occupation; (3) type
and family ownership of house occupied
and (4) family ownership of car(s). Each
student had a “SES score” which was
graded as follows: 3-4 low; 5-6 medium
and 7-9 high.
Nutritional knowledge: The
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participants' nutritional knowledge was
assessed by a 12 item questionnaire of
multiple choice questions set by the
researchers. The items dealt with such
issues as perception of
underweight/overweight, sources of
nutritional knowledge, causes of
malnutrition/under nutrition, signs and
symptoms of common nutrient deficiency
diseases and health consequences of
under nutrition as well as of overweight
and obesity. Their nutritional knowledge
was graded in ascending order of correct
knowledge as follows: 1-8 (poor); 9-16
(fair) and 17-24 (good).
3.

4.(a)

4.(b)

groundnut, fruits, etc. while “unhealthy” snacks
included sugar added drinks, biscuits, ice-cream,
processed dough product, etc. and unhealthy
eating score based on a weighting of the
composite of their eating behaviours. Each
student had a 'healthy eating score' ranging from
1-8 and graded as follows: 1-4 (low score) and 5-8
(high score).
Data collection
Data collating and editing was done
manually. Data processing and analysis were
done using Microsoft excel and strata version
10:00. Statistical methods used were Mean,
Standard Deviation, Frequency, Percentages,
Pearson's chi square and Fischer exact test.
Statistical significance was set at P<0.05.

Physical activity: Physical activity
profile of study participants was based on
an adaptation of Opara et al.20. Their
physical activity pattern was scored on 6
items. Students were scored from 1-18 in
ascending order of hours spent on
moderate to strenuous physical activity
per day. Each student had a physical
activity score. Physical; activity was
graded as follows: 1-6 (low); 7-12
(medium) and 13-18 (high).
Eating behaviour: students eating
behaviour was based on an adaptation of
Opara et al.20. Students were asked the
following questions:
(i)
Breakfast skipping frequency per
week ranging from never, 1-4
times and more than 4 times.
(ii)
Reason for skipping breakfast
(i)
Food usually consumed for
breakfast (e.g. fruits/fruits
products, bread & beverage,
cereals, beans & beans products,
garri/foo-foo and soup)
(ii)
A food frequency questionnaire
was used to record the frequency
with which students consumed
different types of snacks ranging
from 1-4 (low) and 5-8 (high).
Each student had a score for
frequency of eating “healthy” and
“unhealthy” snacks per week.
“Healthy” snacks included moi-moi,

RESULTS
There were 132 (35.0%) males and 245
(65.0%) females. About 54% of respondents were
14-19 years, while 17 (45.6%) were aged 10-14
years. The differences in age and gender were
statistically significant (P<0.05). About 50% of
the mothers' respondents had secondary school
education (40.9%), 138 (36.6%) had tertiary
education, 42 (11.1%) had primary education,
while only 14 (10.6%) had no formal education.
The differences in mothers' level of education was
not statistically different by gender (p>0.05).
Majority of the students mothers were artisans
(51.3%) followed by civil servants (33.7%),
health workers (8.8%) and 24 (6.4%) who were
housewives. More than half of the study
participants were either 1st or 2nd birth order, 115
(30.5%) were either 2nd or 3rd birth order, 40
(13.0%) were 5th or 6th while 19 (50%) were 7th or
more in birth order. More than half (54.9%) of
respondents were of medium social economic
status, 107 (28.4%) were high and 63 (16.7%)
were of low socio economic profile (P<0.05)
(Table 1).
More than two hundred respondents were aware
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Table 1: Socio-demographic characteristic and factors associated with the respondents' eating
behaviour
Characteristics

Sex
Male
Female
Age
9-13
14 and above
Mother’s Occupation
Artisan
Civil servant
House wife
Health worker
Mother’s Qualification
No formal education
FSLC
Secondary
Post Secondary
Birth position
1-2
3-4
5-6
Above 6
Social Profile
High
Medium
Low

Good diet
(n= 377)
High
Low
(n=214)
(n=163)

Bad diet
(n=377)
High
Low
(n=222)
(n=155)

Statistical
indices

2

53 (24.8)
161 (75.2)

74 (46.8)
84 (53.2)

63 (28.4)
159 (71.6)

69 (44.5)
86 (55.5)

93 (43.5)
121 (56.5)

79 (48.5)
84 (51.5)

98 (44.1)
124 (55.9)

74 (47.7)
81 (52.3)

120 (56.7)
61 (28.5)
15 (7.0)
18 (8.4)

73 (44.8)
66 (40.5)
9 (5.5)
15 (9.2)

117 (52.7)
68 (30.6)
17 (7.7)
20 (9.0)

76 (49.0)
59 (38.1)
7 (4.5)
13 (8.4)

28 (13.1)
27 (12.6)
81 (37.9)
78 (36.5)

15 (9.2)
15 (9.2)
73 (44.8)
60 (36.8)

27 (12.2)
26 (11.7)
90 (40.5)_
79 (35.6)

16 (10.3)
16 (10.3)
64 (41.3)
39 (38.1)

107 (50.0)
66 (30.8)
32 (15.0)
9 (4.2)

87 (53.4)
49 (30.1)
17 (10.4)
10 (6.1)

113 (50.9)
67 (30.2)
31 (14.0)
11 (5.0)

81 (52.3)
48 (31.0)
18 (11.6)
8 (5.2)

57 (26.6)
121 (56.5)
36 (16.8)

50 (30.7)
86 (52.8)
27 (16.7)

61 (27.5)
128 (57.7)
33 (14.9)

46 (29.7)
79 (51.0)
30 (19.4)

of the idea of measurement of nutritional status.
Twenty seven per cent had a good knowledge of
factors affecting nutritional status, while only
9.6% had a knowledge of the causes of
obesity/overweight, 107 (28.4%) had a fair
knowledge, while majority (62.1%) had poor
knowledge of the causes of obesity and
overweight. Only 22% had good knowledge of
the health implications. The differences in these
knowledge was statistically significant between
male and female students (p<0.05).About 23% of
respondents had a good knowledge of the causes
of under nutrition, while 168 (44.6%) had a good

= 30.13
Df=3
P<0.0001+
2
= 1.412
Df=3
p>0.05
2
= 9.830
Df = 9
p>0.05

2

= 3.878
Df = 9
p>0.05
2

= 2.811
Df = 9
p>0.05
2

= 65.805
Df = 6
p>0.05

knowledge of its health implications. About 36%
of respondents had poor knowledge of both the
causes and health implications of under nutrition.
The differences in knowledge was statistically
significant between male and female students
(P<0.05) (Table 2). Majority of students (58.7%)
reported their teachers as the source of their
nutritional knowledge, TV/radio (20.7%),
family/friends (8.1%), internet (6.3%), and
newspaper (6.3%) were other sources of
nutritional knowledge reported by students.
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Table 2: Nutritional knowledge of the respondents
Variables
Knowledge of own nutritional status
Yes
No
Knowledge of factors affecting
nutritional status
Good
Fair
Poor
Knowledge of causes of
overweight/obesity
Good
Fair
Poor
Knowledge of health implications of
overweight/ obesity
Good
Fair
Poor
Knowledge of causes of under nutrition
Good
Fair
Poor
Knowledge of health implications of
under nutrition
Good
Fair
Poor

Male
(n = 132)

Female
(n = 245)

Total (n = 377)

Statistical
indices

70 (53.0
62 (47.0)

144 (58.8)
101 (41.2)

214 (56.8)
163 (43.2)

Df = 1
2
= 1.1537
P value = 0.283

42 (31.8)
70 (53.0)
20 (15.2)

60 (24.5)
120 (49.0)
65 (26.5)

102 (27.1)
190 (50.4)
85 (22.6)

Df = 2
2
= 6.9085
P value = 0.032*

19 (14.4)
28 (21.2)
85 (64.4)

17 (6.9)
79 (32.2)
149 (60.8)

36 (9.6)
107 (28.4)
234 (62.1)

Df = 2
2
= 8.8487
P value = 0.012*

26 (19.7)
65 (49.2)
41 (31.1)

34 (13.9)
107 (43.7)
104 (42.5)

83 (22.0)
132 (43.0)
162 (38.5)

Df = 2
2
= 5.3011
P value = 0.071

40 (30.3)
53 (40.2)
39 (29.6)

47 (19.2)
100 (40.8)
98 (40.0)

87 (23.1)
153 (40.6)
137 (36.3)

Df = 2
2
= 7.1854
P value = 0.028*

77 (58.3)
16 (12.1)
39 (29.6)

91 (37.1)
56 (22.9)
98 (40.0)

168 (23.1)
72 (19.1)
137 (36.3)

Df = 2
2
= 16.4011
P value = 0.0001*

Physical Activity Pattern: A high proportion of

adolescent students. Of the factors associated

the female students (88.3%) reported high

with different levels of physical activity, only

physical activity profile, followed by 95 (58.60%)

maternal level of education and gender were

of males. Thirty percent of males reported

statistically significant (P<0.05), while the

medium physical activity, while only 17 (8.3%)

difference in physical activity level by age,

of female reported the same.Only 7 males (4.3%)

mothers occupation and socio-economic status of

and 7 (3.4)% females reported low physical

the students were not statistically significant

activity. The differences in physical activity was

(P>0.05) in each case (Table 3).

statistically significant between males and female
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Table 3: Factors Associated with the physical activity profile of the respondents
Variables
Sex
Male
Female
Age
9 – 13
14 and above
Birth position
1-2
3-4
5-6
Above 6
Mother’s Qualification
No formal education
FSLC
Secondary
Post secondary
Mother’s occupation
Artisan
Civil servant
Housewife
Health worker
Socio-economic status
High
Medium
Low

Physical activity profile
High
Medium
Low
(n = 276)
(n = 87)
(n = 14)

Total
(n = 377)

Statistical
indices

95 (34.4)
181 (65.6)

60 (77.9)
17 (22.1)

7 (50.0)
7 (50.0)

162 (44.1)
205 (55.1)

127 (46.0)
149 (54.0)

39 (44.8)
48 (55.2)

6 (42.9)
8 (57.1)

172 (45.6)
205 (54.4)

Df = 2
2
= 14.4
P value = 0.048*
Df = 2
2
= 0.0824
P value = 0.960

141 (51.1)
79 (28.6)
38 (13.8)
18 (6.5)

46 (52.9)
31 (35.6)
9 (10.3)
1 (1.2)

7 (50.0)
5 (35.7)
2 (14.3)
0 (0.0)

194 (51.5)
115 (30.5)
49 (13.0)
19 (5.0)

Df = 6
2
= 2.4995
P value = 0.874

24 (8.7)
33 (12.0)
120 (43.5)
99 (35.9)

16 (18.4)
7 (8.1)
32 (36.8)
32 (36.8)

3 (21.4)
2 (14.3)
2 (14.3)
7 (50.0)

43 (11.4)
42 (11.1)
154 (40.9)
138 (36.6)

Df = 6
2
= 11.7345
P value = 0.044*

143 (51.8)
93 (33.7)
18 (6.5)
22 (8.0)

44 (50.6)
28 (32.2)
6 (6.9)
9 (10.3)

6 (42.9)
6 (42.9)
0 (0.0)
2 (14.3)

193 (51.2)
127 (33.7)
24 (6.4)
33 (8.8)

Df = 6
2
= 2.4995
P value = 0.874

78 (28.3)
151 (54.7)
47 (17.0)

26 (29.9)
45 (51.7)
16 (18.4)

3 (21.4)
11 (78.6)
0 (0.00

107 (28.4)
207 (54.9)
63 (16.7)

Df = 4
2
= 4.4027
P value = 0.37

* p significant at <0.05
Eating Behaviour: The snacks consumption
pattern of the respondents is shown on table 4. The
most commonly consumed snacks was sugar
added bottled drinks consumed more than 5 to 8
times per week by 48% of the respondents. This
was followed by icecream consumed by 47.2% of
the respondents 5 to 8 times per week. Egg roll
was consumed by 44% of the students almost
every day followed by meat pie which was
consumed 5-8 times a week by 40.3% of
respondents. More than 29% of the respondents
ate biscuits everyday while 103 (27.3%) ate fruits
and 27% also ate moi-moi more than 5 to 8 times
per week while majority (57%) ate moi-moi or
fruits, 57% less than 3 times per week. The
differences in consumption of “unhealthy snacks”

between male and female adolescents were
statistically significant (p<0.05), with more
females consuming them more than males (Table
4). Majority of respondent (56.8%), never
skipped breakfast, while 19.6% skipped breakfast
1-4 times per week. The most frequently given
reasons for skipping breakfast were not hungry
(54.8%), no time (24.2%), no money (17.8%) and
(3.2%) to prevent weight gain. The food most
taken by majority of students for breakfast was
bread and beverage (65.5%), followed by cereals
(rice, corn, wheat) 12.2%, Garri/foofoo and soup
(10.3%), fruit/fruit juice (8.2%) while 3.7%
reported having beans/beans products for
breakfast (Table 5).
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Table 4: Weekly frequency of the snacks taken by the respondents
Variables

Male (n = 132)

Female (n = 245)

Total (n = 377)

Statistical indices

Less than 3 times

73 (55.3)

142 (58.0)

215 (57.0)

Df = 2

3-5 times

25 (18.9)

34 (13.9)

59 (15.7)

More than 5 times

34 (25.8)

69 (28.2)

103 (27.3)

P value = 429

Less than 3 times

50 (37.9)

102 (41.6)

152 (40.3)

Df = 2

3-5 times

39 (29.6)

74 (30.2)

113 (30.0)

More than 5 times

43 (32.6)

69 (28.2)

112 (29.7)

P value = 0.646

Less than 3 times

50 (37.9)

56 (22.9)

106 (28.1)

Df = 2

3-5 times

35 (26.5)

55 (22.5)

90 (23.9)

More than 5 times

47 (35.6)

134 (54.7)

181 (48.0)

P value = 0.001+

Less than 3 times

52 (39.4)

63 (25.7)

115 (30.5)

Df = 2

3-5 times

38 (28.8)

80 (32.7)

118 (31.3)

More than 5 times

42 (31.8)

102 (41.6)

144 (38.2)

P value = 0.020*

Less than 3 times

59 (44.7)

70 (28.6)

129 (34.2)

Df = 2

3-5 times

29 (22.0)

41 (16.7)

70 (18.6)

More than 5 times

44 (33.3)

134 (54.7)

178 (47.2)

P value <0.0001+

Less than 3 times

49 (37.1)

70 (28.6)

11931.6)

Df = 2

3-5 times

37 (28.0)

54 (22.0)

91 (24.1)

More than 5 times

46 (34.9)

121 (49.4)

167 (44.0)

P value = 0.025+

Less than 3 times

47 (35.6)

81 (33.1)

128 (34.0)

Df = 2

3-5 times

38 (28.9)

59 (24.1)

97 (25.3)

More than 5 times

47 (35.6)

105 (42.9)

152 (40.3)

P value = 0.364

Less than 3 times

73 (55.3)

142 (58.0)

215 (57.0)

Df = 2

3-5 times

25 (18.9)

34 (13.9)

59 (15.7)

More than 5 times

34 (25.8)

69 (28.1)

103 (27.3)

Moi-moi
2

= 1.6923

Biscuits
2

= 0.8744

Minerals
2

= 13.9885

Groundnut
2

= 7.8352

Ice cream
2

= 16.0749

Egg roll
2

= 7.3551

Meat pie
2

= 2.0207

Fruit
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Table 5: Breakfast Behaviour

Frequency of skipping breakfast in a week
Never
1-4 times
More than 4 times
Reasons for not taking breakfast
Prevent weight gain
No money
No time
Not hungry
Foods usually eaten for breakfast
Fruits/fruit juice
Bread/beverages/
Cereals, rice, corn, wheat
Beans & beans products
Garri/foo-foo & soup
The factors associated with the eating behaviour
of the adolescent students are presented on Table
1. Among the factors associated with the eating
behaviour of students, only sex and socio
economic status were statistically significant each
(p<0.05) as shown. The relationship of age, birth
order, mother's occupation and mother's level of
education to adolescents eating behaviour were
not statistically significant P>0.05 (table 1). The

Frequency n (%)
214 (56.8)
74 (19.6)
89 (23.6)
Frequency n (%)
2 (3.2)
11 (17.7)
15 (24.2)
34 (54.8)
Frequency n (%)
31 (8.2)
247 (65.5)
46 (12.2)
14 (3.7)
39 (10.3)

relationship of the students level of nutritional
knowledge and their breakfast consumption
pattern is shown on Table 6. The knowledge of
health implications of overweight/obesity had a
statistically significant relationship with
breakfast skipping pattern (p<0.05) while others
types of nutritional knowledge (p>0.05) Table 6).
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Table 6. Relationship of level of knowledge and breakfast consumption pattern among the respondents
Variables

Knowledge of own
nutritional status
Good
Fair
Bad
Knowledge of factors
affecting nutritional
status
Good
Fair
Bad
Knowledge of health
implication of under
nutrition
Good
Fair
Bad
Knowledge of health
implication
Good
Fair
Bad
Knowledge of what
can result in under
nutrition
Good
Fair
Bad

Breakfast consumption patterning n (%)
Never
1 – 4 times More than
(n = 214)
(n = 74)
4 times
(n = 89)

Total
(n = 377)

Statistical indices

21 (9.8)
55 (25.8)
138 (64.5)

11 (14.9)
26 (35.1)
37 (50.0)

4 (4.5)
26 (29.2)
59 (66.3)

36 (9.6)
107 (28.4)
234 (62.1)

Df = 1
2
= 8.5332
P value = 0.067

58 (27.1)
107 (50.0)
49 (22.9)

19 (25.7)
45 (60.8)
10 (13.5)

25 (28.1)
38 (42.7)
26 (29.2)

102 (27.1)
190 (50.1)
85 (22.6)

Df = 4
2
= 7.1779
P value = 0.127

93 (43.5)
37 (17.3)
84 (39.3)

36 (48.7)
15 (20.3)
23 (31.3)

39 (43.8)
20 (22.5)
30 (33.7)

168 (44.6)
72 (19.1)
137 (6.3)

Df = 4
2
= 2.5293
P value = 0.639*

34 (15.9)
79 (36.9)
101 (47.2)

13 (17.6)
47 (63.5)
14 (18.9)

13 (14.6)
46 (51.7)
30 (33.7)

60 (15.9)
172 (45.6)
145 (38.5)

Df = 4
2
= 21.8033
P value = 0.0001*

46 (21.5)
84 (39.3)
84 (39.3)

17 (23.0)
34 (46.0)
23 (31.1)

24 (27.0
35 (39.3)
30 (33.7)

87 (23.1)
153 (40.6)
137 (36.3)

Df = 4
2
= 2.7005
P value = 0.609

Our findings have shownthat majority of
the respondents had poor knowledge of the causes
of overweight/obesity as well as the health
implications of both overweight/obesity and
under nutrition, it was not surprising that
respondents had poor knowledge of the causes
and health implications of overweight and obesity
since the health emphasis in many developing
countries centres on under nutrition rather than
the recently emerging epidemic of diet-related
23
chronic non-communicable diseases .
This finding calls for urgent need capacity
building in nutrition education as well as need to
include in the school curriculum, content and
methods of teaching to cover all levels of
education, especially with all the confusing
messages from food advertisement and the
internet24,25. Improved nutrition education has

DISCUSSION
The aim of the study was to examine the
factors associated with nutritional knowledge,
physical activity, and eating behaviours of
adolescents in public secondary schools in Uyo,
Akwa Ibom State.
The current study has shown that majority
of respondents had a fair knowledge of factors
affecting nutritional status. Girls had significantly
higher knowledge than boys. Both findings are in
line with the finding of other studies in adolescent
and adults, both in developed and in developing
4,5,7,15,21,22
countries
. This is plausible since it is
known that girls are more concerned about food
selection, in addition the Nigerian culture and
socialization of females is consistent with their
better nutritional knowledge.
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great potential to positively impact eating
behaviours of adolescents and hence their
11,15,22,26
immediate and long health term as adults
.
This is very important, since majority of the
adolescents reported their teacher as the source of
their nutrition information, while others reported
mass media and internet as their sources.The
Nigerian adolescent health policy lists nutrition as
one of the focus areas. It cannot be ascertained
how far these policies have been implemented.
The present study has found out that a high
proportion of adolescents reported high physical
activity profile. This may be explained by the
level of development of the state/country. In
addition public schools in Nigeria are not usually
patronized by the well to do, who prefer to send
their children to better equipped private schools27.
The culture also encourages children to engage in
house chores as well as family economic activities
(such as trading, farming, etc). Adequate physical
activity is consistent with good health in the
26
immediate and long term . Only very few
respondents reported low physical activity
profile. It has been reported that low levels of
physical activity and highly sedentary leisure
habits in youth may establish behavioural patterns
that will predispose youth to increased chronic
disease risk in adulthood and thus it is desirable to
establish healthy habits in adolescents22,28,29. In this
regard physical activity throughout the life course
is desirable.
In an analysis of leisure time physical
activity among students from 23 countries, they
posited that though there was a general decline in
physical activities in leisure time, this varied with
cultural and developmental factors30. It has also
been reported that male adolescents were more
physically active than female31 which was at
variance with the findings of the present
study.Both physical activity was significantly
related to both gender and mothers' educational
qualification. The findings of this study had
revealed that girls were more physically active
than boys may be explained by culture and
socialization of females in Nigeria to be engaged
in household chores and cooking. This is at
variance with findings in more developed
countries where male adolescents were more
physical active than females7,32,33.
The finding of the present study has

shown that respondents consumed more
processed and sugar added drinks in preference to
healthy traditional snacks. This is in agreement
with the findings of Opara et al.27 in their study of
school aged children in private and public
primary schools in Uyo. Also in agreement with
the findings of a study of snack consumption of
1,34
students in other cities in Nigeria . This same
preference for highly processed food is reflected
in the consumption of such foods by majority of
respondents for breakfast while the least
consumed is the more healthy local foods. The
adoption of the so called western plate has been
implicated in the upsurge in prevalence of chronic
diseases in countries in epidemiological and
10
nutritional transition such as Nigeria . Similar
findings were reported in a study of adolescents
7,8,14
eating behaviours in other countries .
The present study found out that breakfast
skipping was extremely common among
adolescents studied. The most frequently reported
reasons for skipping breakfast were not hungry
and no time respectively.A negligible few of the
respondents in the present study gave to prevent
weight loss as their reason for skipping breakfast.
It has been reported that adolescent girls in
developed countries skip meals due to
psychological variables including expectancy
theories, emotional eating, etc2,35.
It has been reported that low social
economic status, being female, older age of
adolescents is associated with breakfast
32.33
skipping .Evidence exists that eating breakfast
is associated with overall with more healthful
food habits, while breakfast skippers have an
overall diet that is inadequate32,36.
We found very low consumption of fruits
among respondents in the present study. Similar
findings had been extensively reported. Factors
associated with frequent fruit consumption
included high socio-economic status, rural
dwelling, being female, younger age of
adolescents, parental preferences, and lower level
of maternal education7,9,14,32,33.It is postulated that
more educated mothers were more concerned
with the growth of their children rather than the
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prospect of chronic diseases later in life .
However, mothers' nutritional knowledge, health
consciousness and exposure to media influences
their children diet more than family resources and
access to foods available in developing countries
9
undergoing rapid social and economic transition .
Child feeding practices have the potential to affect
children's energy balance, via evidence exists that
imposition of stringent parental controls can
potentiate preference for high fat, energy dense
foods and disrupt children's regulation of energy
intake by altering their responsiveness to internal
cues of hunger and safety12.
This study has found outthat, social
economic status and knowledge of health
implications of nutritional status were associated
with better eating behaviour. In this regard Peilin
11
et al. recommended models of nutrition
education intervention to deliver healthy diet,
nutrition information, etc in a manner that will
positively impact eating behaviours.

5

6

7

8
9

CONCLUSION
There is poor nutritional knowledge in
respect of health implications of under nutrition,
overweight and obesity. There is poor eating habit
characterized by meal and breakfast skipping,
preference for highly processed food and poor
fruit consumption among adolescents in public
secondary schools in Uyo. This calls for urgent
need for national policy on nutrition education at
all levels of schooling and among mothers to
foster health and longevity, and contain the
looming epidemic of chronic non-communicable
diseases.

10
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Delayed Diagnosis and Specialist Referral: A Persisting Dilemma in Medical
Practice. A Case Report
*Udoh E, Akaiso O, Ukpong A, Essiet I, Obong V, Ekwere PD
ABSTRACT
Delay in diagnosis and most importantly delays in specialist referrals have been known for many years.
Despite intense efforts by the fathers of medical ethics to reverse the trend, it is still lingering in present times.
This is even more pronounced in the rural settings of the low economic countries. The contending variables
may be primary care physicians based, patient based and health care system based. On the part of the primary
care physicians, it calls for a review of the medical ethics, concerns for continuing medical education backed up
by attitudinal change to give priority to patient outcome and then make moves to correct patient and health care
system based variables. This will translate to our patients receiving the best and timely care with good outcome.
We report a sixty-five year old retired civil servant who presented to our facility with a two year history of penile
growth that was first noticed in the incompletely circumcised prepuce. This was excised in a peripheral hospital
within a month of noticing the growth followed by daily wound dressing. No histological examination of the
excised tissue was done. The lesion grew and invaded proximally to involve the proximal third of the phallus
which prompted him to abandon the care and came to University of Uyo Teaching Hospital. He was seen and an
incisional biopsy taken for histology which turned out to be well differentiated squamous cell carcinoma. He
was offered a total penectomy and a perineal urethrostomy to which he consented in writing. This report seeks
to highlight preventable morbidity in medical care, identify some key variables that may account for delays and
to suggest subtle solutions for better treatment outcome for our patient
Keywords: Diagnosis, Referral, Morbidity, Outcome.

examine their roles and also audit their practice to
fall in line with the expected medical norms. This
index case definitely demonstrates that among the
indices that influence the health care practice, the
skill and knowledge base of the practitioner are
major contributors to outcome. To expantiate on
the concept of delay in diagnosis and referral,
delay can occur at different levels and different
definitions are used by authors. Patient delay is
generally defined as the time from the patient's
first awareness of a symptom to seeking their
consultation with a health care professional2,
whereas professional delay is defined either as the
time from first consultation with a healthcare
professional to the first consultation with a
treating specialist3, or to the definitive diagnosis
4
being made . It can also be defined as the time
taken for the patient being admitted for definitive
5,
treatment or as the time from the first
consultation until a referral letter is sent to a
6.
specialist unit There is no consensus on what
should be considered excessive delay at each
7
stage . Despite the lack of consensus regarding
the timeline for delay, our index case
demonstrates clearly a professional delay and we
hereby present a case of severe preventable
complication with attendant morbidity.

INTRODUCTION
Primary care physicians are the first
medical contact in the health care system and so
proper knowledge of early diagnosis and referral
is paramount if the focus is truly good patients'
outcome, of course no other interest should override this. Delays in diagnosis and referral have
been shown to have a possible negative effect on
1
the outcome associated with some solid tumours .
It is a fact that pathological diagnosis, staging,
prognostication and therapy will usually translate
into significant benefits for patients who are
diagnosed and referred in a timely manner. Our
main aim is to describe a preventable problem
regarding referral and diagnosis which could have
been avoided if the rules were followed. This
index case shows that beyond the often overflogged arguments for illiteracy, poverty,
ignorance, shame, embarrassment and late
presentation as the underlying factors for poor
health outcome, health care practitioners need to
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CASE REPORT
A sixty five year old retired male civil servant
presented with a two-year history of penile
growth. The growth started initially small in the
incompletely circumcised prepuce which was
excised in a peripheral hospital with no
histological examination of the tissue. Patient
was placed on antibiotics and daily wound
dressing. The wound did not heal, instead it
extended to invade the proximal penile tissue, just
short of the base and exuding purulent materials
and offensive odour. He also visited unorthodox
practitioners who used herbal concuctions to
dress the wound which worsened his condition
with associated pain, weight loss, anorexia. He
had no urinary symptoms. He presented to our
facility when his condition got worse. Clinical
examination showed an elderly man, anxious
looking, mildly pale, anicteric and malodorous
with no peripheral lymphadenopathy. Vital signs
were within normal range. Examination of the
external genitalia [fig.1] revealed a fungating
mass involving the penile shaft up to about 3cm
short of the penile base. The surface was
undulating and bled on touch, edge was everted.
The remaining apparently normal penile skin at
the base was not indurated. There were no
inguinofemoral masses. Abdominal and chest
examinations showed no objective signs of
masses which may point to metastatic deposits.
A diagnosis of penile cancer was made
and an incisional biopsy done showed a well
differentiated squamous cell carcinoma. His
haemogram was 12.1g/dl, urine microscopy,
culture and sensitivity yielded growth of
S ta p h ylo co ccu s a u reu s s en s itiv e to
ceftazidimeand resistant to ciprofloxacin,
ofloxacin, nitrofurantoin and genticin. Fasting
blood sugar was 4.1mmol/l, renal function test
was essentially normal and HIV Serology was
non-reactive. Abdominopelvic ultrasound scan
showed normal study. He was worked up for total
penectomy and a perineal urethrostomy which he
had successfully. He was discharged to void
through the perineal urethrostomy for which he
was counseled pre-operatively. (He did not have
bilateral orchidectomy, the scrotum and content is
held up in the picture).

Fig.1: Penile Lesion

Fig. 2: Post Operative Picture. Total Penectomy
and a Perineal Urethrostomy.
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Institute of Medicine's 2001 crossing the quality
chasm report11.
The aim of this paper is to join the teaming
clinicians in emphasizing the need for early
diagnosis and referral for the overall good of our
patients. Trained in rigorous and structured
training programs, orthodox physicians should
bring the advantages of their training to bear on
the healthcare status of the communities they
work in. This must include safe practices, a
recognition of the finiteness of their skills and
12
early referral . Aside from the basic medical
training that qualifies a physician to practice,
continuing medical education should be enforced
which will translate to maintenance and increase
in knowledge, skill base and professional
competence of physicians. At the same time,
attitudinal change and discipline must be
emphasized as patient's outcome is a priority in
clinical practice.
Primary care physicians should take an
interest in improving access to specialty care
because their efforts will result in improved care,
efficiency and satisfaction.

DISCUSSION
The primary care practitioner is
frequently the first point of medical contact for
patients with malignancy, and as such, serves a
critical role in facilitating cancer diagnosis and
treatment8. Great concerns have been given to the
area of histological examination of any tissues
taken from the body and this coupled with early
referral can make a whole lot of difference in
patient management and treatment outcome.
Despite this effort by great clinicians of the past
and present generations, these issues still linger
with poor outcomes for our patients. A descriptive
work done by Richard Wender categorized
barriers to optimal cancer detection by primary
care practitioners into three categories:
Practitioner based (e.g. lack of knowledge,
financial disincentive to refer), patient based (e.g.
fear about seeing physicians, financial barriers to
receiving care), and healthcare system based (e.g.
lack of specialists, lack of government support)9.
Contrary to expected patient based factors for
delay, our index patient presented within a month
of noticing the growth which was excised with no
histological examination and no referral. At that
stage, patient would have benefited from a penile
sparing surgery with normal standing posture
while voiding and some reasonable level of
sexual life.
Long waiting periods and delays between
primary care physicians and specialist care are not
only dissatisfying and inefficient, but also cause
concerns about patients' clinical outcome
deteriorating10. Delay in referral will certainly
lead to the diagnosis of a more advanced stage of
cancer which will preclude cure with noticeable
grievous outcome. Upstaging of cancer
consequent upon delays will lead to a more radical
mode of treatment that will impact negatively on
the patient's financial status, relationship issues
and overall survival. On the other hand, early
referral to a specialist can over-turn the outcome
for good. Early diagnosis and treatment with
curative intent will be offered to the patient with
reasonable good quality of life and survival.
Relationship between primary care physicians
and specialist care physician can be fostered by
this system of referrals for the ultimate good
outcome. This will further widen the scope of
patients care for the primary care physicians.
Whatever the source of delay, timeliness
of care has become a priority and was identified as
one of the six aims of quality improvement in the

CONCLUSION:
Primary care-specialist care referrals are
valuable tools in the quest for improved access to
care across the health care continuum. This also
fosters good relationship between them which inturn maintains the expected good outcome for our
individual patients.
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Successful Renal Transplantation in a HIV Positive Nigerian Man:
A Case Report
*Ekrikpo UE, Akpan EE, Udo AIA
ABSTRACT
This is a 42 year old man, known hypertensive of 2 years with poor compliance to anti-hypertensiveswho
presented with a 3 month history of generalized body weakness, progressive leg swelling, facial swelling,
reduction in urinary output and clinial features of uraemia who was found to be HIV positive during work up
for haemodialysis. His viral load at initial assessment was 6300 copies/ml with a CD4 count of 287cells/µL.
Renal ultrasound showed reduced renal sizes with loss of corticomedullary differentiation. He also had
proteinuria and haematuria. He had a successful renal transplant after 6 months on haemodialysis using an
AV fistula as vascular access and developed New Onset Diabetes after transplant (NODAT). He has stable renal
function 3 years after renal transplant and is on monthly renal clinic visits.
Keywords: Kidney transplantation, HIV, Nigeria

28/min. He had fine crepitations in both lung
bases. He had a liver span of 12cm with ascites
demonstrable by shifting dullness, no palpable
splenomegaly and no other palpable abdominal
masses, no renal angle tenderness. No
abnormality detected on Central Nervous System
examination.

CASE PRESENTATION
Mr. S.U.A. is a 42 year old Petroleum
products dealer who presented with a 3 month
history of generalized body weakness, 2 months
of progressive leg swelling and facial swelling
worse in the mornings but reducing as the day
progresses. He also noticed progressive reduction
in urine volume. No dysuria, loin or suprapubic
pain. He had a mild non-productive cough not
associated with chest pain. He had lost about 5 kg
of weight in the 4 months preceding presentation.
He also complained of frequent hiccoughs. He
gave a history of elevated blood pressure noticed
2 years prior to presentation but he was not
compliant on antihypertensive medication. He
was not diabetic and had no known family history
of both conditions. No history of smoking but he
takes alcohol occasionally.
Examination revealed a chronically illlooking middle aged man, pale, afebrile
(temperature 36.70C), anicteric, fair hydration
status, no significant peripheral lymph node
enlargement, had bilateral pitting pedal oedema
up to mid-leg. He had a pulse rate of 86/min,
normal volume regular, no arterial wall
thickening, no radiofemoral delay. His blood
pressure was 140/100mmHg, apex beat was not
displaced but the fourth heart sound was audible
and he had a loud A2. The respiratory rate was

INVESTIGATIONS
*
Serum E/U/Cr: Creatinine-1441µmol/L,
urea-16.4mmol/L, K + -5.1mmol/L,
sodium-143mmol/L, bicarbonate16mmol/L, chloride-104mmol/L, Ca2+8.3mg/dl, phosphate-5.4mg/dl; uric acid5.0mg/dl. Corrected calcium-10.3mg/dl
*
Anion gap-28.1
*
Urinalysis-Proteinuria (+), haematuria(++), no nitrites. No casts seen on urine
microscopy.
*
Ultrasound Scan: KIDNEYS-Right kidney
measures 9.1 x 2.9 cm, left 9.1 x 3.2 cm.
Increase in renal cortical parenchymal
echogenicity seen in kidneys with loss of
corticomedullary differentiation, no
calculi seen. LIVER: mildly enlarged in
size with diffuse increase in liver
echogenicity suggestive of fatty liver.
Portal and hepatic veins are normal in
course and caliber.
*
Liver Function Test-Total bilirubin0.35mg/dl, direct bilirubin-0.1 mg/dl,
AST-60 U/L, ALT-41 U/L, ALP- 86 U/L,
albumin-1.5g/dl, total protein-7.7g/dl
*
Glycated Haemoglobin-5.2%; fasting
plasma glucose -5.3 mmol/L; 2 hours post
prandial plasma glucose 5.8 mmol/L.

Renal Unit, Department of Internal Medicine, University of Uyo
*Corresponding Author: udekrikpo@yahoo.com
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FBC: Hb-7.2g/dl, haematocrit-22.2%,
MCV-83.7fL (within normal range),
MCHC-32.6g/dl, MCH-27.3pg, RCDW16.1%, WBC-4,700/mm3 (Neutrophils68%, Eosinophils-2%, Lymphocytes27%, Monocytes-3%).
st
*
ESR-110mm (1 hour Westergren)
*
ABO blood group- O
*
Rhesus positive
*
Mantoux test-negative
*
Stool M/C/S-normal GIT flora seen, no
trophozoites, no red cells seen.
*
HIV types I and II-positive
*
HIV viral load-6300 copies/ml (patient on
Abacavir (300mg bd)-Lamivudine
(150mg bd)- Nevirapine which was
changed to Tenofovir (300mg daily),
Emtricitabine (200mg daily), efavirenz
(600mg daily) on account of evidence of
virologic failure.
*
CD4 count-287 cells/Ul, absolute CD3+
Lymphocytes-1348 cells (716-2130
cells/uL), %CD3/CD8-60.7 (18-41%),
%CD3/CD4-3.8 (26-48), absolute CD8
count-1004 (192-980), CD4/CD8 ratio0.33 (0.57-2.03).
*
HBsAg-negative.
*
Anti-HCV-negative
*
HCV RNA qualitative PCR-not detected
*
CMV IgG - >20 U/ml (>1.2 immune).
*
EBV (IgG) - >200 U/ml (>12 suggests
EBV infection)
*
Varicella Zoster IgG 12.7 IU/mL (=11
positive)
*
VDRL test-non reactive
*
Urine culture-no bacterial growth
*
INR-1.21
*
Chest X- ray did not show any
abnormality.
*
Doppler studies: Right common iliac,
external iliac, common femoral,
superficial femoral, profunda femoral and
popliteal veins are patent, compressible
and show spontaneous phasic flow with
normal response to limb augmentation.
The great saphenous vein was normal in
course and caliber and was patent and
compressible. Sapheno-femoral junction
was competent.
*
ECHO and ECG-normal findings.
D I A G N O S I S : H I V- R E L AT E D

NEPHROPATHY IN END-STAGE KIDNEY
DISEASE
He had a left radiocephalic AV fistula
created and commenced haemodialysis using a
right temporary jugular catheter while awaiting
maturity of the fistula. He was also commenced
on Highly Active Antiretroviral therapy
(HAART) combination of Zidovudine,
Lamivudine and Nevirapine with twice weekly
monitoring of his hematocrit. When anaemia
persisted despite having 4,000i.u thrice weekly of
erythropoietin and iron sucrose injections,
Zidovudine was substituted with Abacavir for the
patient. He failed to achieve virologic response to
therapy and had his HAART regimen changed to
Tenofovir, Emtricitabine andefavirenz. He was
commenced on Hepatitis B vaccination schedule.
He had twice weekly sessions of haemodialysis,
oral Telmisartan (80mg daily) and Amlodipine
(10mg daily), methyldopa (500mg thrice daily),
Tab frusemide 80mg twice daily, Tab Brinerdin
(one tablet daily), oral Co-trimoxazole, tab
Atorvastatin 20mg daily, subcutaneous
erythropoietin (4,000 i.u twice weekly) and Iron
sucrose injection while awaiting renal
transplantation, the prospective donor was the
younger sister.

*

While being worked up for
transplantation, he developed a right lobar
pneumonia which was treated with IV
Amoxicillin-clavulanic acid and oral
Azithromycin and discharged after 2 weeks on
admission. The patient asked to be referred to a
hospital outside Nigeria where his transplant was
to be done. His viral load at the time of leaving
Nigeria was 1235 copies/µl and CD4 count was
224 cells/ µl.
After about 4 months on antiretrovirals, the viral
load had reduced to 35copies/µl and CD4 count
was at 319 cells/ µl and the patient was scheduled
for renal transplant.
HLA Typing and Cross Matching
The patient and the donor both had O positive
blood groups.
Table 1: HLA Typing Results
Lymphocyte cross match (NIH-CDC method)
A
B
DR
SUA (patient)
A33, A30 B45, B42 DR13, DR14
AAU (Prospective A33, A74 B45, B57 DR13
donor)
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Others
Bw6, DRB3
Bw4, Bw6,
DRB3
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was negative with T and B cells at room
temperature, 370C and 40C.
He had renal transplant done outside the country
and returned back to Nigeria two months after the
procedure to continue follow up in Nigeria. His
immunosuppresants included Mycophenolate
mofetil-1g twice daily, tab tacrolimus-2.5mg
twice daily, tab prednisolone -10mg daily. One
month after transplant, the patient developed high
fasting and post prandial blood glucose
(147mg/dl and 258mg/dl respectively) which is
being managed with oral glibenclamide (5mg
twice daily). His latest serum tacrolimus level is
6.2ng/ml. His serum creatinine 4 months after
transplant has been between 76-108µmol/L,
PCV-33 to 37% and fasting plasma glucose of 64
to 102mmol/L.

procedure. By 2002, an analysis of the US Renal
Data Systems showed only 0.05% of the patients
with end-stage renal disease (ESRD) starting on
renal replacement therapy in the US being HIV
3
positive at the point of transplantation . The main
factor militating against transplanting the HIVpositive was the perspective of waste of scarce
donor kidneys due to the potential increase in
morbidity and mortality of HIV-positive patients.
For this reason, many consider an HIV-positive
status a relative contraindication for renal
transplant. HIV has been identified as rapidly
becoming one of the commonest causes of ESRD
4
in our environment and documenting the
comparable outcomes of HIV-infected renal
ESRD patients after transplant will help local
nephrologists make decisions about this modality
of renal replacement therapy.
Studies in the USA and Europe suggest
good graft outcomes in HIV-infected patients
with 1 and 3-year graft survival rates of 90.4% and
5
73.7% in the USA , and 98% graft survival in 1
year in Europe6. This initial encouraging report
has been dampened more recently by
documentation of reinfection of grafts (especially
podocytes and renal proximal tubular cells) by
HIV which lead to higher rejection rates in these
7
patients . This has led to the invention of urine
tests to check for HIV genetic materials that detect
reinfection of the grafts7 and may lead to
interventions that will prevent rejection.
Electrolyte abnormalities and acid base
disorders are frequent in HIV- related
nephropathy8. In the pre-HAART era, many
8
patients presented with hyponatremia but this did
not occur in this patient. He also did not have
hypokalemia (usually from fluid and electrolyte
depletion) or hyperkalemia (as a consequence of
kidney failure). He appeared to have
hypocalcemia but this must have been due to
hypoalbuminemia as the calculated corrected
calcium level was within normal limits.
Medications like pentamidine, foscarnet and
didanosine have been implicated as causes of
8
hypocalcemia in HIV patients but this patient
was not on any of these drugs. He also had a high
anion gap metabolic acidosis which may have
been due to uraemia. Other causes of high anion
gap acidosis include lactic acid accumulation
during sepsis and long term use of Didanosine or
Stavudine. He was not on these drugs.
This patient was using tacrolimus (a calcineurin

DISCUSSION
Renal diseases in HIV/AIDS patients
could range from electrolyte abnormalities, acidbase dsorders, acute kidney injury to Chronic
kidney disease including kidney damage caused
by highly active anti-retroviral therapy (HAART)
and antimicrobials used as prevention or
treatment of opportunistic infections. These HIVrelated nephropathy should be distinguished
from HIV-associated nephropathy (HIVAN)
which has unique, clinicopathologic and
epidemiological features1. HIVAN predominantly
affects Black African HIV patients, natural
history improves with HAART, tends to present
with oedema free heavy proteinuria with normal
or large echogenic kidneys, normotension and
1
CD4 count usually less than 200 cells/µL . The
pathologic features of HIVAN include collapsing
focal segmental glomerulosclerosis (collapsing
variant), microcystic dilatation of tubules and
evidence of interstitial inflammation. The patient
presented in this report does not appear to have
HIVAN. Though he is Black, he had hypertension,
relatively reduced kidney sizes bilaterally and his
renal function did not improve with HAART. He
also had developed kidney failure before
commencing HAART suggesting HAART was
not the cause of his kidney failure.
About 2 decades ago, most centers, even
in the developed world, would not consider
performing renal transplant on an HIV infected
individual who does not have any other
contraindication to the procedure2. The few
centers that considered giving HIV infected
patients a donor kidney did very few of this
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inhibitor), Mycophenolate Mofetil and
prednisolone. Tacrolimus has a number of dosedependent adverse effects-hypertension, diabetes
mellitus, nephrotoxicity, peripheral neuropathy,
hirsutism, gingival hypertrophy and
hyperlipidemia9.
This patient already had
elevated blood pressure and dyslipidemia before
transplant and is currently on 4 anti-hypertensive
medications and a statin. He has developed posttransplant diabetes which is being managed with
glibenclamide. His serum creatinine is within
normal limits and he has not developed hirsutism.
He is also using mycophenolate mofetil (an
antiproliferative agent) that suppresses B and T
cell proliferation. The common adverse effects
are nausea, diarrhea, leukopenia and
thrombocytopenia10. After the initial diarrhea, our
patient has not had a repeat episode. Full blood
count during follow up has not suggested
leukopenia or thrombocytopenia.
The patient now comes for monthly follow up at
the renal clinic and has regular plasma glucose
monitoring, monthly E/U/Cr, Full blood count
and urinalysis and 3-monthly serum tacrolimus
levels.

4.

5.

6.

7.

CONCLUSION
Improvement in medical care for HIV
patients has made it possible to now consider
renal transplantation for the increasing HIV
positive ESRD patients. This successful case in
Nigeria should be an encouragement to perform
transplantation for HIV positive ESRD patients
who can afford post-transplant care.
8.
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