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Changing pattern of haematological malignancies in Ilorin, 

Nigeria: A 10 year retrospective review of 181 cases 

 

Babatunde AS, Olawumi HO, Durotoye IA, Shittu AO, Akinwumi OO 

 
 
 

 

Department of Haematology and Blood Transfusion, University of Ilorin Teaching Hospital,  Ilorin, Kwara 

State, Nigeria. 

 

Abstract  
 

The global burden of cancer has been reported to be on the increase and haematological malignancies (HM) are not 

exceptions to this observed trend. The aim of this study was to carry out a retrospective analysis of all cases of HM 

seen at the University of Ilorin Teaching Hospital, Ilorin and document the current pattern of HM and compare with 

previous reports from Nigeria and elsewhere. Materials used for the study were obtained from the Records 

Department, patient’s case folders and laboratory reports forms, histopathology report forms and records from the 

Cancer Registry of the University of Ilorin Teaching Hospital. A total of 181 cases of HM were diagnosed and 

managed within the study period constituting 8.1% of all cancer cases and 0.2% of all hospital admissions. The ages 

of patients with HM ranged from 7 months to 80 years. There were 116 (64.1%) males and 65 (35.9%) females. The 

various HM recorded in the study were: ALL 17(9.4%), AML 23(12.7%), CLL 33(18.2%), CML 46(25.4%), NHL 

33(18.2%), HL 7(3.9%), BL 2(1.1%) and MM 20(11.0%). CML was the commonest HM observed in this study. NHL 

was the commonest lymphoma encountered constituting 82.5% of all the lymphoma cases.   This study demonstrated 

that haematological malignancies are common in this environment. Availability of improved diagnostic facilities, 

improved blood transfusion services, early presentation and better referral system from other health facilities to our 

centre may have contributed to the improved mean survival of patients with HM observed in this study. 

 

Keywords: Pattern, Haematological, Malignancies, Ilorin, Retrospective 

Introduction 

 

Haematological malignancies (HM) are heterogeneous 

group of primary neoplasms which affect the blood, 

bone marrow and lymphatic system. They are usually 

clonal in origin and may be induced by genetic damage 

or mutation in somatic cells, which can result from 

environmental agents such as chemicals, ionizing 

radiation and viral agents1.  

HM comprises three major groups namely leukaemias, 

lymphomas and plasma cell neoplasms, which are quite 

often associated with chromosomal abnormalities 2,3.The 

four main types leukaemias are acute myeloid leukaemia 

(AML), acute lymphoblastic leukemia (ALL), chronic 

myeloid leukemia (CML) and chronic lymphocytic 

leukemia (CLL). The lymphomas are of three forms – 

non-Hodgkin’s lymphoma (NHL) and Hodgkin’s 

lymphoma (HL) and Burkitt’s lymphoma (BL). The 

Plasma cell neoplasm consists of multiple myeloma 

(MM), Monoclonal gammopathy of undetermined 

significance (MGUS) and plasma cell leukemia (PCL).  

HM had been reported to constitute approximately 6.5% 

of all cancer incidence worldwide 2. The incidence of 

HM have been reported to vary with geographical 

region, ethnicity/race, age, sex etc. thereby suggesting 

that different aetiological factors may be involved in the 

development of the malignancies 2.4. 

The pattern of clinical presentation of these malignancies 

is variable and depends largely on the nature of the 

disease and the extent of tissue or organ involvement. 

Despite the differences between the various types as 

regards the epidemiology of the disease, age and sex 

incidence, a changing pattern in the clinical presentation 

and distribution has been reported in various parts of the 

world over the years2,4,5,6,7. 
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In the United States of America, haematological 

malignancies were reported to be the second most 

common cause of cancer deaths, and accounted for 

approximately 6-8% of cancer incidence in both sexes, 

the incidence of acute leukemias being about 34 per 

million populations 8,9. In Europe, the number of newly 

diagnosed patients with HM was estimated at about 

230,000 patients annually which represented about 8% 

of all the new cancer patients diagnosed in 2005 10.  The 

European data also reported that HM constituted about 

7% of all the cancer-related deaths in 20054,10. In Ibadan, 

South Western Nigeria, the incidence for acute 

lymphoblastic leukemia and acute myeloblastic leukemia 

had been reported to be 3.7 per 106 per year and 1.9 per 

106 per year respectively 5,11. In their study on the 

epidemiology of haematological malignancies in Benin, 

Nigeria, Nwannadi IA et al 12 reported that HM 

constituted 17.4% of all malignancies seen. Also, a 

previous study from Ilorin, Nigeria reported that HM 

constituted 18.05% of all cancer cases seen within the 

study period 13. In Korea, Park HJ  et al 14 found a much 

lower prevalence of 4.5% for haematological 

malignancies in their study. While many researchers had 

observed an increase in the incidence of HM in their 

studies2,4,12,13,15, others have actually reported a 

downward trend in the incidence of haematological 

malignancies 14,16. The aim of the present study 

therefore, was to determine and document the pattern of 

various haematological malignancies which were 

diagnosed and managed at the Haematology department 

of the University of Ilorin Teaching Hospital, Ilorin, 

Nigeria over a ten year period, and compare with 

previous report from our centre and other studies within 

and outside Nigeria. 

Material and Methods  

 

This is a retrospective study of all cases of 

haematological malignancies that were referred to, 

diagnosed and managed at the Haematology Department 

of the University of Ilorin Teaching Hospital, Ilorin, 

from 1st January, 2006 to 31st December 2015 inclusive. 

The University of Ilorin Teaching Hospital (U.I.T.H.) is 

a 650 bedded tertiary health facility which serves the 

population of Ilorin metropolis and the surrounding 

towns and villages. It also serves as a referral centre for 

primary and secondary healthcare facilities in the 

neighbouring states of Nigeria (Oyo, Osun, Ekiti, Ondo 

and Niger). Ilorin, the capital city of Kwara state, 

Nigeria, is located on the latitude 8.50 North and 

longitude 4.550 East with a total populationof 908,490 

and an annual growth rate of 2.3% 17.  

The materials used were data obtained from patients’ 

case folders, bone marrow report forms, histopathology 

report forms where available and the Histopathology 

department records. The case folders of all the patients 

included in the study were retrieved from the Records 

Department of the Hospital. Also, records from the 

Cancer Registry of the Morbid Anatomy Department 

were examined for the lymphoma cases that were 

diagnosed by histopathologists but not managed by the 

haematologists. Additional data regarding total hospital 

admissions/discharges, clinic attendance and the total 

number of all cancer cases recorded for the period under 

review were also obtained from the Records department. 

The cases were characterized with respect to age, sex, 

morphological or histological type of malignancy, extent 

of disease, survival outcome. In the cases of 

haematological malignancies other than lymphomas, 

diagnosis was made in most cases, from clinical features, 

full blood counts, peripheral blood and bone marrow 

aspiration film examination, bone marrow biopsy; and 

special staining techniques were used where indicated. 

Final diagnoses were arrived at by consensus among the 

Consultants and Senior Residents in the Department. 

Diagnosis of lymphomas cases was based mainly on the 

histological reports from the histopathologists which 

were correlated with findings on bone marrow aspirate 

and biopsy. 

 

Other investigations which  guided us in diagnosis or 

management of the patients included – X-rays, serum 

sodium, potassium, urea, creatinine, calcium and 

phosphate; liver function tests; serum protein 

electrophoresis, serum total proteins and albumin, 

serum IgG and IgM estimation, urinary Bence-Jones 

Protein; and urinalysis where indicated. Cases which 

had incomplete documentation or missing 

histopathology /bone marrow report forms were 

excluded from the final analysis. 

 

All the peripheral blood and bone marrow films of 

the patients were prepared using standard 

haematological methods described by Dacie and 

Lewis 18. 

 

The data generated from the above sources were 

entered into the Statistical Package for Social 
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Sciences (SPSS) software version 21 and analyzed. 

The results obtained were presented in form of 

frequency tables. 

 

Results 

 

A total of 2,249 cancer cases were recorded between 1st 

January 2006 and 31st December 2015 at the University 

of Ilorin Teaching Hospital (U.I.T.H), Ilorin out of 

which 181 were cases of haematological malignancies. 

The haematological malignancies represented 8.1% of 

all cancer cases seen, and 0.2% of all hospital 

admissions during the period under review. The total 

number of hospital admission for this period was 

123,492 approximately. 

 

Table I: Showing the frequency, Mean age at 

diagnosis and the Mean survival of the various 

haematological malignancies at U.I.T.H., Ilorin. 

Type of 

haematological 

malignancy 

Frequency 

  n (%) 

Mean 

Age At 

Diagnosis 

(years) 

Mean 

Survival 

(months) 

Acute 

lymphoblastic 

leukemia(ALL) 

17(9.4) 13.8 7.2 

Acute myeloid 

leukemia (AML) 
23(12.7) 

 

34.5 5.4 

Chronic 

lymphocytic 

leukemia (CLL) 

33(18.2) 56.7 55.1 

Chronic myeloid 

leukemia (CML) 
46(25.4) 

 

38.7 56.8 

Non-Hodgkin’s 

lymphoma 

(NHL) 

33(18.2) 

 

49.5 24.2 

Hodgkin’s 

lymphoma (HL) 
 7(3.9) 

 

55.0 47.6 

Burkitt’s 

lymphoma(BL) 
2(1.1) 

 

11.0 3.4 

Multiple 

myeloma (MM) 
20(11.0) 

 

58.8 56.2 

Total     81(100)  

The patients with haematological malignancies were 

aged between 7 months to 80 years. The mean age of 

patients at diagnosis for the various malignancies 

recorded is shown in Table I. There were 116 (64.1%) 

males and 65 (35.9%) females giving a male: female 

ratio of 1.8:1. 

 

The sex distribution for the various haematological 

malignancies is shown in Table II.  

 

Table II: Prevalence and sex distribution of 

haematological malignancies in U.I.T.H, Ilorin 

Type of 

haematological 

malignancy 

      Male  

      n (%) 

Female 

    n ( %) 

Total  

n (%) 

Acute 

lymphoblastic 

leukemia(ALL) 

12 (6.6) 5 (2.8) 17(9.4) 

Acute myeloid 

leukemia (AML) 
14 (7.7) 

 

9 (5.0) 23(12.7) 

 

Chronic 

lymphocytic 

leukemia (CLL) 

21 (11.6) 12 (6.6) 33(18.2) 

Chronic myeloid 

leukemia (CML) 
28 (15.5) 

 

18 (9.9) 46(25.4) 

 

Non-Hodgkin’s 

lymphoma (NHL) 
23 (12.7) 

 

10 (5.5) 33(18.2) 

 

Hodgkin’s 

lymphoma (HL) 
5 (2.8) 

 

2 (1.1)  7(3.9) 

 
Burkitt’s 

lymphoma (BL) 
1 (0.6) 1 (0.6) 2(1.1) 

 

Multiple 

myeloma (MM) 
12 (6.6) 

 

8 (4.4) 20(11.0) 

 

Total 

 
116(64.1) 65(35.9) 181 

(100) 

 

The distribution of the various haematological 

malignancies recorded were: ALL 17(9.4%),AML 

23(12.7%), CLL 33(18.2%), CML 46(25.4%), NHL 

33(18.2%), Hodgkin’s lymphoma 7(3.9%), Burkitt’s 

lymphoma 2(1.1%) and Multiple myeloma 20 (11.0%) 

(Table I). CML was the commonest HM (25.4%) 

observed in this study, closely followed by CLL and 

NHL (18.2% each). Multiple myeloma was found in 20 

(11.0%) patients. Non-Hodgkin’s lymphoma was the 

commonest lymphomas encountered constituting 82.5% 

of all the lymphoma cases. Only 2 cases of Burkitt’s 

lymphoma were recorded in the study (Table I).  

 

The haematological malignances in this study 

constituted four major groups – acute leukemias ( AML 

, ALL), chronic leukemias (CML, CLL), Malignant 

lymphomas (NHL,HL, BL) and Plasma cell neoplasm 

(MM) (Table III).  

 

Acute lymphoblastic leukaemia occurred more in late 

childhood (mean age 13.8 years), acute myeloid 

leukaemia and chronic myeloid leukaemia (CML) 

occurred more in young and middle age adults while 

chronic lymphocytic leukaemia, Non-Hodgkin’s 
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lymphoma and Multiple myeloma were found in older 

patients. Burkitts lymphoma was found only in 

children. The mean age at diagnosis and the mean 

survival time for the various haematological 

malignancies are shown in Table I. 

 

Table III: Prevalence of the different groups of 

haematological malignancies seen in U.I.T.H, Ilorin 

Type of haematological 

malignancy 

Frequency Percentage 

Acute Leukemias (AML, 

ALL) 
40 22.1 

Chronic leukemias 

(CML,CLL) 
79 43.7 

Malignant lymphomas 

(NHL,  

HL,BL) 

42 23.2 

Plasma cell neoplasm (MM) 20 11.0 
Total 181 100 

There was a male preponderance for the all 

haematological malignancies recorded except for 

Burkitt’s lymphoma where equal distribution of male 

and female was noticed.  

 

Table 4: Showing the frequency and distribution of 

haematological malignancies seen and managed by 

the haematologists in U.I.T.H, Ilorin. 

Type of 

haematological 

malignancy 

No. seen in 

UITH, Ilorin   

n (%) 

No. managed  

by  

Haematologists 

n (%) 

Acute lymphoblastic 

leukemia (ALL) 

17 (9.4) 15 (8.3) 

Acute myeloid 

leukemia (AML) 

23 (12.7) 20 (11.0) 

Chronic lymphocytic 

leukemia (CLL) 

33 (18.2) 33 (18.2) 

Chronic myeloid 

leukemia (CML) 

46 (25.4) 46 (25.4) 

Non-Hodgkin’s 

lymphoma (NHL) 

33 (18.2) 30 (16.6) 

Hodgkin’s lymphoma 

(HL) 

7 (3.9) 7 (3.9) 

Burkitt’s lymphoma 

(BL) 

2 (1.1) 1(0.6) 

Multiple myeloma 

(MM) 

20 (11.0) 20 (11.0) 

Total 181(100) 172(95) 

Out of the 181 cases of haematological malignancies 

recorded, 141 (77.9%) of cases were diagnosed by the 

haematologists and co-managed with the clinical units 

which admitted the patients. All the lymphoma cases 

(NHL, HL and BL) had histological diagnosis from the 

histopathology department but only 38 out of 40 cases 

were jointly managed by the haematology unit and the 

admitting clinical departments (Table IV). 

 

Discussion 
 

Haematological malignancies are heterogenous group of 

primary neoplasms affecting the haemopoietic system 

whose descriptive epidemiology as well as identification 

of aetiological factors has been slowed down over the 

years by many changes in diagnostic criteria and disease 

classification 3,10. 

In the present study, a total of 181 cases of HM were 

recorded at the University of Ilorin Teaching Hospital, 

Ilorin, during the period under review constituting 8.1% 

of all cancer cases and 0.2% of all hospital admissions. 

In Benin, Nigeria, HM was reported to form 17.4% of 

cancer cases 12 and in a previous report from Ilorin, 

prevalence rate of 18.05% was recorded 13. The observed 

prevalence rate of 8.1% in HM patients in the present 

study was much lower when compared with above 

studies, but was found to be higher than the 4.5% which 

was found in a study from Korea 14 and previously from 

a study in Ibadan, Nigeria 5. In the USA and Europe, 

lower incidence of HM was also reported 8,9,10. 

Although, there had been   isolated reports from different 

centres in Nigeria, the true incidence of HM in our 

environment is largely unknown because there is 

presently no available population based cancer registry 

nor a national cancer registry in the country. 

In our study, we found more males being affected than 

females with HM. This observation was consistent with 

what had been reported by several other studies within 

and outside Nigeria 3,4,5,7,12,13.  Also, in this study acute 

leukemias were found more in children and young adults 

while the chronic leukemias, Non Hodgkin’ lymphoma, 

Hodgkin’s lymphoma and multiple myeloma were 

observed more in middle age and elderly. The different 

mean ages at diagnosis recorded for the various HM in 

this study were in agreement with the pattern which had 

been reported in other studies 5,13,14.  

Chronic leukemias (CML and CLL) were found to be the 

commonest HM encountered in this study constituting 

43.7% of the HM. CML was recorded in 25.4% and CLL 

in 18.2% of cases.  This finding is at variance with some 

previous studies where malignant lymphomas were 

found to constitute the largest proportion of the HM 
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12,13,14. The changed pattern in the prevalence of chronic 

leukemias observed in this study compared with the 

previous studies was also observed in a study from 

Bangladesh which was attributed to increasing 

industrialization and urbanization 2. Increasing presence 

of factories such as pharmaceuticals, metallurgical as 

well as increasing number of petrol fuel stations has 

been noticed within Ilorin metropolis in recent time. 

Exposure to gaseous emissions from factories and 

hydrocarbons from petrochemicals may be a likely cause 

of the observed increase in the prevalence of CML cases 

in our study. 

The malignant lymphomas were next to the chronic 

leukemias in prevalence in our study. Malignant 

lymphomas consisting of NHL, HL and Burkitt’s 

lymphoma were found in 42 (23.2%) of patients with 

HM. This finding was similar to the study of Hossain et 

al 2 in Bangladesh which also reported lymphomas as the 

second commonest HM in their study. 

Multiple myeloma was the only form of plasma cell 

neoplasm found in this study which constituted 11.0% of 

HM cases. Similar observation was reported by 

Nwannadi et al 12 in Benin where MM was the only 

plasma cell disorder observed in 8.3% of their HM 

patients. The prevalence of HM recorded in our study is 

higher than 5.4% reported previously by Babatunde et al 
13 in Ilorin and 8.3% by Nwannadi et al 12 in Benin both 

in Nigeria. 

The incidence of leukemias and lymphomas in various 

age groups had attracted considerable attention in 

literature. Previous studies showed that acute leukaemias 

exhibited two peaks of occurrence, at below 5 years and 

in the 15 20 years age group, CML had a peak incidence 

at 20 50 years while CLL had a peak incidence of 45-65 

years 5,7,13,19. In this study, the mean age of occurrence 

recorded for the various HM compared favourably with 

the pattern reported in previous studies 7,12,13,20. 

The mean survival for all the cases of HM in this study 

ranged between 5.4 months and 56.8 months. This 

observation was  a great improvement over the mean 

survival times which were reported in an earlier study in 

this centre where the mean survival of patients with HM 

ranged between 0.5 months and 45 months 13. The acute 

leukaemias (ALL and AML) had the lowest survival 

times  of  7.2 months and 5.4 months respectively  in this 

study which was better than 0.5 months recorded for 

each in the previous study 13.  The treatment of acute 

leukemias is quite intensive and requires aggressive 

chemotherapy and adequate supportive care in terms of 

blood products transfusion. The factors which could 

have contributed to the observed improved survival in 

our patients with acute leukemias included increased 

awareness in the enviroment of available specialists care 

at the study centre, early presentation of patients in the 

hospital, less difficulty in getting the required 

chemotherapeutic drugs, and the improved blood 

transfusion services in the Haematology department with 

facilities to prepare blood products most especially 

platelet concentrates for patients’ support. Also, 

improved mean survival of 56.8 months was observed in 

the CML patients in this study compared with 46 months 

in the earlier study 13. The improved survival observed in 

our CML patients may have been due to increase access 

to Imatinib mesylate (Glivec) by some of the patients at 

the Obafemi Awolowo University Teaching Hospital 

(OAUTH), Ile-Ife, Nigeria where the drug was being 

provided free of charge.  

Out of the 181 cases of HM reviewed, 172 (95%) were 

managed by the haematologists in conjunction with the 

admitting clinical departments. This is an indication of 

increased collaboration and inter-disciplinary approach 

for the effective management of haematological 

malignancies in this centre; an improvement upon the 

59.4% collaboration in the management of HM recorded 

in the earlier study 13.   
 

Conclusion 

This study has demonstrated that haematological 

malignancies are common in this environment, 

accounting for 8.1% of cancer cases seen at the study 

centre during the study period. An increasing trend in the 

incidence of HM was also observed which supported the 

claim by previous studies of an increase in the incidence 

of HM 8,10,12,15. Availability of improved diagnostic 

facilities, improved blood transfusion services, early 

presentation and better referral system from other health 

facilities to our centre may be some of the reasons for 

the observed slightly higher mean survival of patients 

with HM in this study. 
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Abstract  
 

Ethnopharmacological relevance: Theobroma cacao L. (Sterculiaceae) is locally known as ‘koko’ and its stem bark is 

commonly used for the treatment of a variety of inflammatory painful conditions in Nigerian traditional medicine 

(personal communication).  This study was designed to evaluate anti-inflammatory and anti-nociceptive activities of the 

ethanol extract of the stem bark of Theobroma cacao (ETC) in rodents. 

Materials and methods: Anti-inflammatory activity of ETC was assessed using carrageenan- and formaldehyde -

induced paw oedema models in rats. Anti-nociceptive effect of ETC was evaluated utilizing mouse writhing, formalin, 

tail immersion and Randel Selitto pain models in mice and rats. The animals (6 per group) were treated orally with 

ETC (250, 500 and 1000 mg/kg body weight) 30 min. before induction of inflammation and nociception. Phytochemical 

screening for active metabolites and acute toxicity study were also investigated using standard methods.  

Results: Phytochemical screening revealed that ETC contained alkaloids, saponins, terpenoids, flavonoids, 

cardenolides, steroids and tannins. ETC (250, 500 and 1000 mg/kg, p.o) produced a significant inhibition of oedema 

formation induced by carrageenan and formaldehyde in rats. ETC also produced a dose-dependent suppression of 

nociceptive responses induced by acetic acid and formalin in mice. In the Randel Selitto pain model, the extract (250, 

500 and 1000 mg/kg, orally) prolonged paw withdrawal latency in both inflamed and non-inflamed hind paw of rats.  

However, the extract did not significantly alter the reaction time of mice to noxious heat in the tail immersion test.  

Acute toxicity study showed that ETC is safe even at a high dose of up to 5,000mg/kg orally in mice.  

Conclusion: The ethanol extract of the stem bark of Theobroma cacao contains phytochemical constituent (s) with 

anti-inflammatory and anti-nociceptive properties and further support its use for the treatment of ailments associated 

with inflammation in Nigerian ethnomedicine. 

 

Keywords: Theobroma cacao, anti-inflammatory, antinociceptive, carraageenan. 

Introduction 
 

Inflammation is regarded as an important signal of 

ongoing pathological conditions that usually arrest the 

attention of the patients (van Kempen et al., 2006; Rang 

et al., 2007). It is associated with tissue injury, which 

triggers the release of chemical mediators; which in turns 

causes pain and drives the inflammatory processes.  

Rheumatoid arthritis (RA) is one of the most common 

debilitating chronic inflammatory disorders that are still 

imposing a major challenge to modern medicine.  RA is 

known to impair the quality of life of the sufferers and 

affect the general productivity of the individuals (Ciezaa 

and Stucki, 2004; Haroon et al., 2007). Inhibition of the 

release of chemical mediators is the key therapeutic 

target for the treatment of inflammatory diseases like 

RA. Therefore, current therapeutic approach in the 

therapy of RA is generally based on the inhibition of 

release of inflammatory mediators especially 

prostaglandins (Roberts and Morrow, 2001).   However, 

the clinical efficacy of these drugs especially for 

prolonged use has been compromised by incidence of 

serious adverse effects such as severe gastrointestinal 

and cardiovascular complications which necessitates the 

need to search for newer agents that are safer and more 

tolerable for the treatment of inflammation and pains 

(Vane and Botting, 1998; Emery et al., 1999). 
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 In this context, the search for new medicines are now 

focused on the development of bioactive compounds 

from medicinal plants that are generally believed to be 

safer and cheaper for the treatment of inflammatory 

disorders (Vandebroek et al., 2004). There are various 

Nigerian ethno-botanical plants that are widely 

prescribed by traditional medical practitioners for the 

management of patients with RA in Nigerian (Talhouk et 

al., 2007; Akah and Nwambie, 1994). 

 

Theobroma cacao L, (Sterculiaceae) is commonly 

known asCocoa tree with indigenous names as “Koko” 

in Yoruba and is cultivated in the tropical regions of the 

world for its nutritional and medicinal values (Wood and 

Lass, 2001). The leaves, seeds, fruit and root bark of the 

cocoa tree contain several chemical constituents and the 

extracts from these parts are used to treat anxiety, 

malaria, depression, fatigue, fever, coughs, kidney 

stones, inflammatory disorders, cardiovascular diseases 

and infections (Ding et al., 2006;Taubert et al., 2007; 

Mizpah, 2010; Idowu et al., 2010).  

 

Anti-inflammatory effect and membrane stabilizing 

activity of the root extract of Theobroma cacao has been 

reported in literature (Oyedapo et al., 2004; Falade et al., 

2005).  Abrokwah et al. (2009) reported a significant 

increase in total cholesterol, low density lipoprotein 

(LDL) and a significant increase in the white blood cells, 

in experimental rats fed with cocoa powder. In vivo 

antimalarial properties have been established with cocoa 

powder in P. beghei in murine model (Jaiyeola et al., 

2011). Significant suppression of the growth of 

periodontal pathogenic bacteria by cocoa in 

concentration- and incubation time-dependent manners 

and prevention of dental cary have also been reported by 

some workers (Chinami  et al., 2010). 

 

 Numerous other works have been done (including 

clinical trials) using cocoa root stem bark(Oyedapo et 

al., 2004) powder and chocolate consumption as the 

main foci to demonstrate anti-inflammatory, cardio 

protective properties of cocoa flavanols (Monagaset al., 

2009) respectively. 

 

Literature survey of previous studies revealed numerous 

scientific investigations on ethno-medicinal uses of 

cocoa beans but apparently no information on the use of 

the stem bark of T. cacao for the treatment of 

inflammatory disorders. 

The main objective of the present study was to evaluate 

the anti-inflammatory and anti-nociceptive activities of 

the bark extract of T. cacao in animal models in view of 

its use in the local treatment of some painful 

inflammatory conditions. 

 

Material and Methods  

 

2.1 Laboratory animals  

Male & female Swiss albino mice (18-22 g) and male 

Wistarrats (150-200g) used for the study were purchased 

from the central animal house, University of Ibadan, 

Nigeria. They were kept in a well-ventilated 

environment with free access to food (rodent pellets 

from Ladokun Feeds) and water ad libitum. 

Experimental protocols were carried out in compliance 

with the guidelines of the University of Ibadan Ethical 

Committee onuse of laboratory animals (Ethical 

Approval No:UI-ACUREC/App/2014/007).  

 

2.2 Drugs and chemicals 

Chemical substances studied in this article 

Acetic acid (BDH, England; PubChem CID: 176), 

Acetylsalicylic acid (BDH, England; PubChem CID: 

2244) Morphine(PubChem CID: 5288826) Ethanol 

(PubChem CID: 702), Formaldehyde(BDH, England; 

PubChem CID: 712) and Dimethylsulfoxide (ANALAR, 

BDH, England; PubChem CID: 679) and Carrageenan 

were used in the study. 

 

2.3 Plant materials and extraction procedures  

Plant samples (stem bark) of Theobroma cacao L., were 

collected from Akungba, Akoko, Ondo State of Nigeria 

and were identified by Mr. Shasanya, O.S., of the 

Forestry Research Institute of Nigeria (FRIN), Ibadan, 

where a voucher specimen (Number FHI 109896)was 

deposited.  The stem bark was cut into small pieces after 

washing with water and thereafter dried inan 

EXCALIBUR® (an electric desiccator) at a temperature 

of 37oC for 3 days (Rates 2001). The dried plant 

materials were ground into coarse particles using electric 

blender and extraction was by cold maceration with 

70%v/v ethanol.  One thousand grams of the plant 

material was soaked in 7.5 L of 70%v/v ethanol for 2 

days. The mixture was stirred intermittently (30 minutes) 

for three hours and allowed to stand at room temperature 

for 48 hours. The mixture was then filtered and 

concentrated using a rotary evaporator. The concentrate 

was dried in a desiccator at a temperature of 37°C. The 
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sample (dried ethanol extract henceforth referred to as 

ETC) was then stored in airtight container in a freezer till 

when needed. Reconstitution of ETC for further studies 

was done using 5% Dimethylsulfoxide (DMSO) in 

distilled water. 

 

2.4 Phytochemical screening.  

Ethanol extract of Theobroma cacao stem bark 

(ETC)was screened for the presence of alkaloids, 

anthraquinones, cardenolides,  flavonoids,  proteins,  

saponins, steroids and  tannins was carried out according 

standard procedures previously described (Harborne, 

1973; Sofowora, 1993; Trease and Evans 2002) 

 

2.5. Acute Toxicity Study 

 The method of Lorke, 1983 was employed. The test was 

done in two batches. Mice (both sexes) weighing 18-22g 

were randomly allotted to 7 treatment groups. The first 

batch consisted of 4 groups(n=1); the first 3 groups 

received 62.5, 125, and 250mg/kg, while the 4th (the 

control group) was given 10mL/kg of 5% DMSO in 

distilled water. The animals were observed for 48 hours 

for any toxicity symptoms or mortality. The second stage 

involved 3 groups(n=3) of using 1000, 29000, and 

5000mg/kg per animal in group 5, 6, and seven 

respectfully. Experimental procedures were as for the 

first stage. The choice of doses was guided by an earlier 

pilot study. Drug administration was by the oral route.   

The doses used in this study were chosen based on the 

results obtained from preliminary investigations. 

 

2.6 Anti-inflammatory effects of ethanol extract of T. 

cacao stem bark 

2.6.1 Effect on carraageenan-induced acute 

inflammation 

Carraageenan-induced paw oedema in rats was 

employed as an animal model for the evaluation of anti-

inflammatory property of ETC   according to a modified 

procedure described by Moody et al., 2006.  Twenty five 

male Wistar rats were randomly allotted to five treatment 

groups (n=5). The animals in the first group were treated 

with the vehicle (10 mL/kgof 5%DMSO, p.o) whereas 

the second, third, fourth groups received ETC (250, 500, 

and 1000 mg kg, orally). The fifth group received 

acetylsalicylic acid (ASA) (100 mg/ kg, p.o).  One hour 

later, each ratreceived sub-plantar injection of 0.1 ml of 

1% carraageenan into the right hind paw  and paw 

volume was measured  using Plethysmometer (Ugo 

Basile, Italy) at 3 h after induction of inflammation 

(Umukoro and Ashorobi, 2006).Thepercentage inhibition 

of inflammation was calculated according to the 

modification of earlier formula described by Umukoro 

and Ashorobi, 2006.The increase in paw volume was 

calculated for each group for each measurement. The 

increase in paw volume for each group at a particular 

time was the difference between mean paw volume for 

that time and the mean paw volume for zero hour for that 

group.  

 

The %inhibition was calculated as follow: 

(Vo–Vt)/Vo x 100% where Vo is volume of oedema of 

control (DMSO treated) rats, while Vt is volume of 

oedema of standard (acetyl salicylic acid) or ETC treated 

rats at time t. 

 

2.6.2 Effect on sub-acute inflammation induced by 

formalin 

Formalin-induced sub-acute inflammationmodel was 

further employed toevaluate anti-inflammatory property 

of ETC according to the procedure earlier described by 

Moody et al., 2006.  Rats were randomly distributed into 

five treatment groups (n=5). Rats in the first 3 groups 

were treated with ETC (250, 500 and 1000 mg/kg, 

orally) while those in groups 4 and 5 received ASA (100 

mg/kg,orally.) and DMSO (10mL/kg,orally) 

respectively. One hour later, each rat received sub-

plantar injection of 20 µL of 2.5%formalin into the right 

hind paw  and paw volume was measured using 

Plethysmometer (Ugo Basile, Italy) at 3 h after induction 

of inflammation (Umukoro and Ashorobi, 2006).The 

percentage inhibition of inflammation was calculated 

according to the formula earlier described (Umukoro and 

Ashorobi, 2006). The %increase in paw volume was 

calculated as for carrageenan above. 

 

2.7 Analgesic effects of ethanol extract of T. cacao 

stem bark  

2.7.1 Effect on acetic acid-induced abdominal 

constrictions   

Analgesic effect of ETC was evaluated using acetic acid-

induced abdominal constrictions according to the method 

of Koster et al., (1959). Male albino mice were randomly 

allotted to five treatment groups (n=5). Mice in the first 

3groups received ETC (250, 500, 1000 mg/kg, orally.) 

while those in the fourth and fifth groups were treated 

with 5% DMSO (10 mL/kg, orally) and ASA (150 

mg/kg, orally.) respectively. One hour after treatment, 

each animal received intra-peritoneal injection of 0.6% 
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acetic acid (10 mL/kg). Thereafter, the number of 

abdominal constrictions or writhes was measured for a 

period of 15 minutes after the initial 5 minutes delay. 

 

2.7.2 Effect on noxious heat in the tail immersion test  

The effect of ETC on acute nociception was assessed 

using the tail immersion pain model as earlier described 

by Vogel and Vogel (1997). Briefly, about 3 cm portion 

of the mouse’s tail was dipped in water maintained at a 

temperature of 55.0 ± 0.5°C.The tail withdrawal latency 

(s) to the noxious stimulus was measured as the reaction 

time to pain. Mice were randomly allotted to 6treatment 

groups (n=5). Mice in the first 3 groups received ETC 

(250, 500 and 1000 mg/kg, p.o.) whereas those in the 

fourth,fifth and sixth groups were pre-treated with 5% 

DMSO (10 mL/kg, p.o), ASA (150mg/kg) and morphine 

(5 mg/kg, intra-peritoneally.) respectively.One hour 

later, the reaction time to pain was measured and a cut 

off time of 10 seconds was imposed to prevent tissue 

damage. 

 

2.7.3 Effect on formalin-induced nociception in mice    

Formalin-induced paw licking test was also employed as 

an animal pain model for the evaluation of the analgesic 

property of ETC according to the procedure described by 

Correa and Calixto (1993).  Mice were randomly allotted 

to five treatment groups (n=5). Mice in the first 3groups 

were treated with ETC (250, 500 and 1000 mg/kg, 

orally.) while those in groups 5 and 6 received ASA (150 

mg/kg, orally.) and DMSO (10 mL/kg,orally.) 

respectively. One hour later, each mouse received sub-

plantar injection of 20 µL of 2.5% formalin into the right 

hind paw. The duration of paw licking was recorded for 

0-5 minutes and 20-30 minutes after formalin injection. 

 

2.7.4 Effect on mechanical hyperalgesia in rats 

The analgesic activity of ETC was further evaluated 

using carrageenan-induced mechanical hyperalgesia as 

previously described by Randall and Selitto (1957). Rats 

were randomly allotted to six treatment groups (n=5). 

Rats in groups 1, 2, and 3 were given ETC (250, 500 and 

1000 mg/kg, orally.) while those in groups 4, 5 and 6 

were given ASA (100 mg/kg, orally), morphine (1 

mg/kg, i.p.) and 5% DMSO (10 ml/kg, orally) 

respectively. One hour later, 0.1 ml of 0.1% carrageenan 

in sterile normal saline was injected into the sub-plantar 

surface of each rat right hind paw. Three hours after 

carrageenan injection, the nociceptive response to 

mechanical stimulus was determined (Randall and 

Selitto, 1957). The nociceptive threshold, expressed in 

grams, was that force applied to the dorsal surface of the 

normal and inflamed hind paw, which caused each 

animal to withdraw the paw. The commercial version of 

Randall and Selitto device, analgesymeter (Ugo Basile, 

Italy) was used to deliver the mechanical force. A cut-off 

of 300 g was imposed to avoid tissue damage.  

 

2.8 Statistical analysis 

Data were analyzed using Graph Pad Prism software 

version 4.00 and were expressed as mean ± S.E.M. 

Statistical analysis was carried out using one way 

ANOVA, followed by Newman-Keuls Multiple 

Comparison Test for comparison between groups. P-

values less than 0.05 were considered to be statistically 

significant.  

 

Results 

 

3.1 Phytochemical constituents of the ethanol extract 

of stem bark of Theobroma cacao 

Phytochemicalanalysis revealed the presence of 

alkaloids, anthraquinones, cardenolide, flavonoids, 

protein, saponin, steroids, tannins and terpinoids in ETC. 

The proportions of each in these constituents are shown 

in Table1. 

 

Table 1 Phytochemical constituents of ethanol extract 

of Theobroma cacao stem bark. 

Phytochemical 

groups 

Amount of constituents 

(%) 

Alkaloids     0.867 

Anthraquinones    0.0043 

Cardenolide 0.105 

Flavonoids 0.004 

Protein   6.380 

Saponin                                                     0.312 

Steroids                                                  0.029 

Tannins   0.023 

Terpinoids 0.048 

 

3.2 Acute toxicity tests 

Acute toxicity test carried out in mice revealed that ETC 

(62.5, 125, 500, 1000, 2000 and 5000 mg/kg, p.o) was 

well tolerated by the animals as no death was observed at 

these doses within the experimental period of 48 hr. 
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3.3 Anti-inflammatory effect of Theobroma cacao 

The increased paw volume induced by 0.1% carrageenan 

was significantly (p <0.05) and dose-dependently 

reduced by ETC (250, 500 and 1000 mg/kg, orally.) in 

comparison with vehicle, which suggests anti-

inflammatory property (Fig 1a & 1b).  As shown in Fig 

2a & 2b, ETC (250, 500 and 1000 mg/kg, orally) also 

reduced the oedema paw volume induced by formalin, 

which further indicates anti-inflammatory activity. In a 

similar manner, ASA (100 mg/kg) also produced a 

significant reduction in oedema volumes induced by 

carrageenan or formalin (p < 0.05) inhibition of 

inflammatory oedema induced by the phlogistic agents 

(Fig 1a 2a and 3). However, ETC and ASA were more 

effective against inflammation evoked by carrageenan in 

rats than that evoked by formalin (Figs 1a & b and Fig2a 

& b). 
 

 
Fig 1a Effect of ethanol extract of Theobroma cacao 

stem bark on  Carrageenan induced Paw Oedema in the 

rats 
 

 
Fig 1b   % Oedema inhibition by ethanol extract of 

Theobroma cacao stem bark on Carrageenan induced 

Oedema in rats 

 
Fig 2a Effect of ethanol extract of Theobroma cacao 

stem bark on Formalin-induced Paw Oedema in the rats 

 

 
Fig 2b   % inhibition by ethanol extract of Theobroma 

cacao stem bark on Carrageenan induced Oedema in rats 

 

3.4 Anti-nociceptive effects of Theobroma cacao 

The extract (250, 500 and 1000 mg/kg, p.o) produced a 

significant and dose-dependent decrease in the number 

of writhes induced by intra-peritoneal injection of 0.6% 

acetic acid when compared with control, DMSO(Fig 2). 

Although the inhibition of writhing ETC was higher  

Furthermore, ETC significantly (p < 0.05) reduced the 

duration of paw licking during the first phase 

(neurogenic pain) and the second phase (inflammatory 

pain) induced by formalin in mice (Fig 3).In 

addition,ETC (500 and 1000 mg/kg, p.o.) produced a 

significant (p < 0.05) and dose-dependent increase in 

paw withdrawal latency in the carrageenan-induced 

inflamed hind paw of rats when compared with the 

vehicle.  ETC (500 and 1000 mg/kg) elevated the pain 

threshold (g) from 72.00±3.46 in the vehicle group to 

114.20±6.47* and 121.20±7.26* respectively (Fig 4). 

However, ETC did not produce any significant increase 
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in the paw withdrawal latency in the non-inflamed hind 

paw of rats (Fig 4). Moreover, ETC (250-1000 mg/kg, 

p.o)did not significantly (p > 0.05) alter the tail 

withdrawal responses to noxious heat in the tail 

immersion test in comparison with the control. However, 

morphine (1 mg/kg) significantly (p < 0.05) delayed the 

reaction time of mice to noxious heat in the tail 

immersion test (Table 3). 
 

 
Fig 2 Effect of ethanol extract of Theobroma cacao stem 

bark on acetic acid-inducedwrithes in mice 

Fig. 3 Effect of ethanol extract of Theobroma cacao 

stem bark on Formalin-induced nociception in mice  

 

 
Fig. 4 Effect of ethanol extract of Theobroma cacao 

stem bark on mechanically induced nociception in rats 

* P < 0.05 indicates significant difference from control 

Table 3: Effect of ethanol extract of Theobroma cacao 

stem bark on tail withdrawal responses tonoxious heat in 

mice 

Treatment 

Group 

Dose 

(mg/kg) 

 Tail Withdrawal Latency (s) 

60 min 90 min 120 min 

Control - 0.6±0.06 0.6±0.06 0.6±0.04 

ETC 250  0.5±0.09 0.8±0.18 0.9±0.07 

ETC 500 0.5±0.01 0.6±0.06 0.8±0.06 

ETC 1000  0.6±0.03 0.9±0.12 0.8±0.17 

Aspirin 100 0.7±.0.11 0.6±0.08 0.6±0.04 

Morphine 1 3.0±0.22* 3.0±0.11* 2.4±0.15* 

Values represent the Mean ± S.E.M for 5 animals per 

group. *P<0.05 compared to control     (ANOVA 

followed by Newman-Keuls Multiple Comparison Test). 

 

Discussion 

 

The results of this study revealed that ethanol extract of 

Theobroma cacao reduced the frequency of abdominal 

constrictions induced by acetic acid in mice, which 

suggests analgesic activity. It further produced a dose-

dependent inhibition of both the neurogenic and 

inflammatory pains induced by formalin in mice. The 

extract also dose-dependently inhibited pain evoked in 

the carrageenan-inflamed rat hind paw but failed to alter 

the pain threshold in non-inflamed hind paw of rats. The 

extract demonstrated inhibitory activity against acute 

inflammation induced by carrageenan, as shown by 

reduction of paw oedema volume in rats.It also 

suppressed inflammatory oedema induced by formalin in 

rats. Acute toxicity study revealed that the extract was 

well tolerated by the animals, as no death occurred after 

oral administration.Phytochemical screening showed that 

ETC contains alkaloids, anthraquinones, cardinolides, 

flavonoids, saponins, tannins, terpenoids and steroids. 

 

Acetic acid has been shown to evoke pain by causing 

necrosis of the peritoneum that trigger the peripheral 

release of pain mediators (Deraedt et al., 1980). These 

mediators especially prostaglandins sensitise nociceptors 

to cause pain (Dray, 1995). Prostaglandins play central 

role in amplification of pain events associated with tissue 

injury, as a result of their ability to lower pain threshold 

to other algogenic substances (Williams and Morley, 

1973, Dray, 1995). Thus, inhibition of the release of 

chemical mediators is the key therapeutic target for the 

development of drugs with analgesic property like non-
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steriodal anti-inflammatory drugs (NSAIDs). The 

inhibitory effect shown by ETC against acetic acid-

induced pain suggests the presence of phytochemical 

substance(s) with analgesic activity. The findings that 

ETC suppressed the pain episodes produced by formalin 

further support its analgesic property. 

Formalin is known to produce pain, occurring in two 

phases; neurogenic and inflammatory pains (Ibironke et 

al., 2009, Zakaria et al., 2006). The neurogenic pain 

(first phase), which  occurs immediately  after formalin  

injection,  is centrally mediated and is due to direct 

stimulation of nociceptors (Le Bars et al., 2001). 

However, the inflammatory pain (second phase), which 

occurs much later, is mediated through the peripheral 

release of inflammatory mediators and is characterized 

by local tissue damage (Tjolsen et al., 1992; Hunkaar 

and Hole, 1987). The NSAIDs are only active against the 

inflammatory pain whereas morphine-like drugs abolish 

pain episodes associated with the two phases of the 

formalin test (Choi et al., 2003; Hunkaar and Hole, 

1987;Deraedt et al., 1980). Although ETC inhibited both 

phases of the formalin-induced pain, its failures to alter 

the reaction time of mice to noxious heat in the tail 

immersion test, suggests an action that differs from the 

opiod analgesics. In addition, the findings that the extract 

unlike morphine could only inhibited pain in the 

inflamed rat hind paw further suggest an action that 

differs from the opioids. The opioids or morphine-like 

drugs abolish all forms of pain modalities, an action 

attributed to their ability to raise pain threshold and to 

alter the patients’ reaction to pain (Gibson and Helme, 

2000; Fields, (1985). Therefore, more studies are 

necessary before any meaningful conclusions can be 

drawn on how ETC acts to reduce pain in animals.  

The inflammatory effect of carrageenan and 

formaldehyde is related to the release of a variety of 

chemical mediators, which cause induction of 

vasopermeablity that result in oedema (Heller et al., 

1998; Nunez-Guillen et al., 1997; Robbins and Cotran 

2005; White, 1999). More specifically, acute 

inflammation produced by carrageenan has been shown 

to be due to a step-wise release of vasoactive substances 

such as histamine, bradykinin and serotonin in the early 

phase and prostaglandins in the late phase (Williams and 

Morley, 1973). Thus, the appearance of prostaglandins in 

the late phase of carrageenan-induced oedema further 

reinforced the notion that prostaglandins are better at 

potentiating the effects of other mediators of 

inflammation (Dirosa et al., 1971; Heller et al., 

1998;Kidd and Urban, 2001; Williams and Morley, 

1973;). The clinical efficacy of NSAIDs in the treatment 

of inflammatory disorders is due to their ability to inhibit 

biosynthesis of prostaglandins (Emery et al., 2002). 

Similarly, inflammatory response induced by 

formaldehyde is mediated through the release of a 

variety of inflammatory mediators such as histamine, 

bradykinin, serotonin, prostaglandins, substance p and 

nitric oxide (Tjolsen et al., 1992). Although more studies 

are needed before any conclusion may be drawn on how 

ETC reduces inflammation, the present data suggests 

inhibition of the release of chemical mediators especially 

prostaglandins (Heller et al., 1998; Tjolsen et al., 1992).  

 

Previous studies have established that plants possessing 

polyphenols or flavonoids, alkaloids, saponins and 

terpenoids have been found to exhibit anti-inflammatory 

and analgesic properties (Levy, 1976; Cragg and 

Newman, 2001). In this study, alkaloids, anthraquinones, 

cardinolides, flavonoids, saponins, tannins, terpenoids 

and steroids were present in the ethanol extract of 

Theobroma cacaostem bark.  However, it remains to be 

established the likely phytochemical(s) that may account 

for the analgesic and inflammatory properties exhibited 

by the ethanol extract of Theobroma cocao. 

 

Conclusion 

 

The results of the study provided experimental evidences 

that support the usefulness of ETC for the treatment of 

pain and inflammation in traditional medicine.  
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Abstract  
 

Cervical cancer is an important public health problem, especially affecting socio-economically disadvantaged women 

in many low-resource countries particularly in Sub-Saharan Africa where preventive measures against cervical 

cancer has been very poor. In nearly all cases of cervical cancer worldwide, oncogenic human papilloma viruses are 

associated with cervical cancer. On a nationwide basis, HPV vaccination, still remains a veritable option in 

prevention of cervical cancer. 

 Objective: This study aimed to determine the knowledge of cervical cancer and screening and HPV vaccination 

amongst women living in a suburban region and to determine the willingness for vaccination and cervical cancer 

screening. 

Methodology: This cross sectional study was conducted between June 1st and August 31st 2016 in Irrua Specialist 

Teaching Hospital. Consecutive women who met the inclusion criteria and were between the ages of25-64 years were 

recruited. A semi structured interviewer administered questionnaire was used to collect the information. The 

inferential statistics, chi square test was used to summarize the data.  

Results: Among the 350 women interviewed, 48.3% had heard about cervical cancer. Of these, majority had poor 

knowledge of cervical cancer as over 80% of respondents had poor knowledge. Only 27.2% were aware of Pap test 

for cervical cancer screening. Among these, only one tenth of them had ever undergone cervical cancer screening. 

Only 13.1% had heard about HPV, among of them 9.4% knew that it can cause cervical cancer, however majority 

(85.1%) were willing to accept the vaccine especially if free. Education, socio-economic status and knowledge of 

cervical cancer were significantly associated with uptake of cervical cancer screening. 

Conclusion: This study identified that, there have been a low level of knowledge about cervical cancer among the 

women living in the sub urban region. It indicates that there is a need to implement some strategies to enhance the 

knowledge of cervical cancer for these women. Furthermore, most were willing to accept vaccination for their 

children if free. Efforts should be made to incorporate it into the national immunization schedule. 

 

Keywords: cervical cancer, HPV vaccine, screening, knowledge 

Introduction 
 
 

Cervical cancer is a preventable and treatable 

reproductive health disease of significant public health 

concern especially in developing countries where it still 

remains a leading cause of death among older women1.  

Annual worldwide burden of cervical cancer is more 

than 528,000 new cases and 266,000 deaths as of 

2012.Eighty three percent of new cases and eighty five 

percent of all deaths globally occur in low resource 

countries2, where cervical cancer screening 

programmes for prevention and early treatment are 

uncommon 3, 4.  

It is the fourth most common cancer in women 

worldwide and most common gynecologic cancer in 

developing countries2. Virtually all cervical cancer 

cases (99%) are linked to sexually transmitted 

infections with the high risk types of the human 

papilloma virus (HPV), especially types 16 and 18 

which account for over 70% of all cases of cervical 

cancer thus making it the only human cancer whose 

necessary cause is known 5, 6, 7, 8. Peak incidence of 

infection is usually in the adolescent period, soon after 

sexual debut; however infection is asymptomatic and 
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most HPV infections regress with the aid of the 

immune systems within two years. However, a small 

portion of women with persistent infection may 

develop pre invasive cervical cancer called cervical 

intra epithelial neoplasia (CIN) 5. If untreated, some of 

these progress to cervical cancer.  The progression 

from low grade CIN to cervical cancer can take about 

ten to twenty years, during which time screening for 

pre invasive cervical cancer and appropriate early 

treatment is highly effective in preventing the onset of 

the disease 9.  

Vaccines against HPV have been developed and 

provide effective protection against some HPV types; it 

has been proven to prevent establishment of infection 

of the high risk HPV types despite contact with the 

genital tract. Two vaccines to prevent HPV infections; 

Gardasil and Cervarix are in the market. Gardasil is 

called quadrivalent as it protects against four types of 

HPV: HPV 6, 11, 16 and 18 and Cervarix is called a 

bivalent vaccine because it targets two HPV types: 16 

and 18. Recommended ages are 9 to 2510.   

Other preventive measures include screening and 

treatment of premalignant cervical lesions. The largest 

gain in reducing cervical cancer incidence and 

mortality can be attained by increasing the coverage of 

women who are currently unscreened or screened 

infrequently. 

Papanicolaou (Pap) smear or test is the most widely 

used cervical cancer screening test in the world 11,12,  

for secondary prevention. Others are visual inspection 

using acetic acid (VIA), VIA with low level 

magnification (VIAM), visual inspection using Lugol’s 

iodine (VILI) and Human Papillomavirus 

Deoxyribonucleic acid (HPV-DNA) testing. Most 

developed countries like the United States of America 

saw dramatic reduction in the incidence and death rates 

from cervical cancer following the implementation of 

organizedPap smear screening programmes9. It is 

known to be effective in reducing the incidence of 

invasive cervical cancer when at least seventy percent 

of the population is screened on a regular basis.  There 

is no established national screening protocol13 in 

Nigeria and there is inadequate population coverage 

from the opportunistic and random screening 

programmes been carried out.  It has been estimated 

that only about five percent of women in developing 

countries have been screened for pre invasive cervical 

cancer compared to about eighty five percent in 

developed countries14.  The utilization of screening 

services and success of cervical cancer control program 

will require improving the knowledge and awareness 

about cervical cancer among women. For these 

reasons, this study was conducted with the aim to 

determine the level of knowledge and awareness about 

cervical cancer, screening and HPV vaccine and to 

evaluate the acceptability of HPV vaccination and 

cervical cancer screening among women in Edo 

Central senatorial district of Edo State. 

Materials and Methods 

 

The study was an observational descriptive cross-

sectional study conducted among women attending 

gynecological, post natal, family planning and general 

out-patient clinics of the Irrua Specialist Teaching 

Hospital between June 1st and August 31, 2016.  

This hospital is located in Irrua, headquarters of Esan 

Central Local Government Area of Edo State. Irrua is 

located about 100km north of Benin City, the capital 

city of Edo state.  

Irrua Specialist Teaching Hospital is one of two tertiary 

health care hospitals in Edo State and serves as a 

referral center for adjoining states of Kogi, Ondo,Delta 

and Ekiti.. 

All consecutive women attending the selected clinics 

who provided informed consent and were 25years of 

age or older but less than 65 years who also met the 

inclusion criteria were recruited for the study. Women 

with History of cervical cancer,critically ill patients 

and patients who did not give informed consent were 

excluded from the study. The survey tool was a 

structured questionnaire which was interviewer 

administered to all the participants. All questionnaires 

were retrieved immediately after completion. 

The sample size was calculated based on known 

Cervical cancer knowledge reported by Owoeye et al15 

72% using the formula n = Z2 p (1-p)/d2 with an 

absolute error margin of 5% (d = 0.05), type 1 error of 

5% (Z = 1.96).The calculated sample size was 310. 

This was increased to 350 to make up for non- 

response whose rate was set at 10%.. 

The questionnaire was designed to elicit information 

about the respondents' socio-demographic 
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characteristics, awareness about cervical cancer, 

knowledge of symptoms and risk factors of cervical 

cancer, and the awareness, knowledge and uptake of 

Pap smear. Information on genital HPV infection and 

willingness to have HPV vaccination for themselves or 

children were also elicited. Those socio-demographic 

characteristics elicited were age, highest educational 

status attained, socio-economic status, marital status, 

religion and ethnicity.  

Five questions were asked on common symptoms of 

cancer of the cervix, 10 questions on common risk 

factors, and three questions on its prevention. The 

responses were scored and summed. Each was given a 

score of one for correct answers and zero for incorrect 

answers. The cut-offs were defined based on using 

mean scores. Respondents were rated over ten; 

respondents who scored between 0 and 4 points were 

categorized as having poor knowledge, those who 

scored 5–7 points were grouped as having fair 

knowledge, and those who scored 8–10 points were 

classified as having good knowledge of cervical 

cancer. 

Results 
 

During the 3 months study period, from 1st June 2016 

to 31st August 2016, a total of 350 study participants, 

aged between twenty-five and sixty-four years who met 

the inclusion criteria were recruited and evaluated after 

signing an informed consent form; from among women 

presenting to the Gynecology, Family Planning, 

Postnatal Clinic, and general outpatient department of 

the hospital.. Table 1 showed the distribution of 

respondents Socio-demographic characteristics. The 

mean age of the participants was 41 years, median age 

44 years and modal age 44 years with age range of 25 – 

64 years. 

Participants of age 35 to 44 years had the highest 

frequency of 136 (38.9%) and participants 55 years and 

above had the lowest frequency of 53 (15.1%). Close to 

38 %( 132) of the respondents had tertiary level of 

education and participants with no formal education 

were least, 26 (7.4%). About half of the participants 

were 176(50.3%) were of low socio-economic status 

while only 50(14.3%) of the respondents were of high 

socioeconomic status. 
 

Participants with 1 to 3 children were more 187 

(53.4%) and nulliparous participants were least 34 

(9.7%). About two thirds of the participants were of 

Esan tribe 220 (62.9%) which is understandable as the 

hospital is located in Esanland.  
 

Table I - Socio-demographic Characteristics 

Variables Frequency  

n = 350 

Percentage  

100% 

Age as at last birthday (years)  

25 – 34 79 22.6 
35 – 44 136 38.9 

45 – 54 82 23.4 

≥55 53 15.1 

Parity  

Nulliparous (0) 34 9.7 

1 – 3 187 53.4 
4 – 5 93 26.6 

˃5 36 10.3 

Level of Education (LOE)  

No formal Education 26 7.4 

Primary 82 23.4 

Secondary 110 31.4 
Tertiary 132 37.7 

Marital Status  

Single 25 7.1 

Married 302 86.3 

Widowed 20 5.7 

Divorced 3 0.9 
Socio-economic status  

Low 176 50.3 

Middle 124 35.4 

High 50 14.3 
Religion  

Christianity 298 85.1 
Islam 45 12.9 

Traditional 7 2.0 

Tribe  

Esan 220 62.9 

Bini/Afemai 90 25.7 

Others 40 11.4 
 

 

In table II, Nearly  half of the participants 169 (48.3%) 

were aware of cervical cancer and most of those who 

were aware of cervical cancer got the information via 

Radio/TV 121(71.6%).Most of the respondents who 

heard of cervical cancer were not aware of Pap smear 

as a screening method for cervical cancer 46(27.2%). 

Consequently only 18(10.7%) have ever been screened 

for cervical cancer. 

 

With regards to HPV only 46(13.1%) and 33(9.4%) 

had heard about genital HPV infection and HPV 

vaccine respectively. However, majority, 293(85.1%) 

were willing to accept the vaccine if free. The statistics 
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was lower if they were to pay for the vaccine 

145(41.4%) Table III. 
 

Table II - Awareness and Willingness for Cervical 

Cancer Screening 

Variables Frequency 

n = 350 

Percentage 

100% 

Heard of Cervical Cancer?  
Yes 169 48.3 

No 181 51.7 

Source of Information 

(multiple responses; n = 169) 

Radio/TV 121 71.6 

Newspaper 34 20.1 
Family/Friends 57 33.7 

Physician/Health Worker 52 30.8 

Internet 28 16.6 

Others 46 27.2 

Have you been screened before?  

Yes 18 10.7 
No 151 89.3 

Heard of Pap test?   

Yes 46 27.2 

No 123 72.8 

Frequency of screening  
Once in a life time 12 7 

Every year 53 31.4 

3 years 3 1.8 

5 years 3 1.8 

Don’t know 98 58 

 

Table III - Awareness of HPV and acceptability of 

HPV vaccine 

Characteristics Frequency  

n = 350 

Percentage  

100% 

Heard of HPV?  

Yes 46 13.1 

No 304 86.9 

Know that HPV is STI  
Yes 33 9.4 

No 317 90.6 

Heard of HPV Vaccine?  

Yes 42 12 

No 308 88 

Willing to accept HPV vaccine for free? 

Yes 298 85.1 

No 52 14.9 

Willing to pay for HPV Vaccine?  

Yes 145 41.4 

No 205 58.6 
Reasons for unwillingness to vaccinate 

Cost of vaccine   

Side effects   

Need to ask family 

members 

  

Low awareness   

Table IV showed Association of Respondents socio 

demographic characteristics with uptake of cervical 

cancer screening. The level of Education, socio-

economic status and Knowledge on cervical cancer 

were the factors found to be significantly associated 

with uptake of cervical cancer screening. 

Table IV- Association of respondents’ socio-

demographic characteristics and uptake of cervical 

cancer screening 

 

Figure I - Pie Chart showing knowledge of Cervical 

Cancer Awareness 

 

Discussion 

The results of our study reported low level of 

knowledge and awareness of cervical cancer, its 

screening and HPV among women in Sub urban 

 

Variables 

Uptake of Cervical Cancer Screening 

(Total N = nyes + nno = 350) 

Yes 

(n = 32) 

No 

(n = 318) 

X2 P-value 

Age Group    

25 – 34 4 75 1.094 0.900 

35 – 44 20 108 

45 – 54 6 82 

≥55 2 53 

Marital Status    

Married 28 274 3.84 0.95 

Unmarried 4 44 

Level of Education    

Tertiary 26 126 4.804 0.005 

<Tertiary 6 212 

Socio-economic Status    

High 24 26 5.345 0.005 

Middle 6 118 

Low 2 48 

Knowledge on Cancer of Cervix   

Good 26 0 6.63 0.025 

Fair 6 28 

Poor 0 290 
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women in south –south, Nigeria. In our study, 48.3 % 

of the participants had heard about cervical cancer. 

However this did not translate to good knowledge of 

cervical cancer as more than 80% of respondents 

demonstrated poor knowledge of cervical cancer. The 

overwhelming majority of the  respondents  could  not  

correctly  identify  the  risk  factors,  symptoms and  

means  of  prevention  of cervical cancer.  The majority 

knew nothing about cervical screening.  This result was 

similar to the study conducted by Akinola et al 15 in 

Nigeria which also revealed that only 47.1% of the 

women interviewed had heard about cervical cancer. 

Also similar is the study by Wright et al 16 conducted in 

2014 where they reported that only 37.2% of the 

women interviewed had heard about cancer of the 

cervix.  This is much different from the study by 

Owoeye and Ibrahim who reported a much higher 

awareness level of 72%.  Another study by Assoumou 

et al 17 in Gabon also revealed a high level of 

awareness.  However these studies that reported high 

level of awareness were conducted amongst students 

and health workers who because of their level of 

Education would naturally demonstrate a better level of 

awareness.  
 

Awareness about cervical cancer was mostly (71.6%) 

by media in this study, although this finding was in 

consonance with a study conducted in North Central 

Nigeria 18. In this study, only about a third (30.8%) of 

the respondents who were aware of cervical cancer got 

to know about it from health workers. This is 

worrisome as some studies have shown that health 

workers can be strong motivators for undergoing 

screening 19, 20.     Sustaining the use of mass media in 

disseminating information to the general populace is 

imperative and also encouraging health workers to 

counsel clients about cervical cancer would help 

immensely. 
 

Only about 10% of the participants had ever done a 

Pap smear. This statistic was not unexpected due to the 

poor knowledge about the disease among the 

respondents, and the importance of Pap smear in the 

prevention of cervical cancer. The uptake of Pap smear 

and cervical screening in our environment remains very 

low, as several studies had reported embarrassingly 

low uptake levels. In one study, 3.2% of women had 

done Pap smear within the last five years, 21 while only 

8.5% of women who were aware of cervical cancer had 

done the test in another Nigerian study 16. The situation 

is also dismal even among female health worker where 

a high uptake of Pap smear is expected due to their 

high level of awareness and knowledge of the disease 

and its prevention, the uptake of Pap smear remained 

very low. This ranged from 0.3 to 23.3% in several 

studies done in Nigeria22-25. The findings is similar to 

findings from different parts of the world especially 

developing countries. . For instance, a study by Singh 

et al. among women visiting tertiary care in Delhi in 

2014 shows that only 7.3% of the women interviewed 

had ever done Pap smear test before26. Also, Shiva than 

et al. reported that only 18.1% of the respondents in Sri 

Lanka had ever had a Pap smear test 27.Similarly, 

Karadag et al. in a study among Turkish women 

reported that 73% of the respondents had never been 

screened for cancer of the cervix before 28.  It is 

therefore not surprising that cervical cancer is still the 

leading gynecological cancer in our environment, in 

terms of its prevalence, morbidity and mortality. 

Also found in this study was the fact that low socio-

economic status, level of Education and knowledge of 

cervical cancer were significantly associated with the 

uptake of cervical cancer screening and more than half 

of the participants did not know screening intervals. 

This study showed a poor knowledge of genital HPV 

infection and HPV vaccine among the respondents. 

Only 13.1% of the participants had ever heard of HPV 

infection. Most of the respondents in this study did not 

know that HPV infection causes cervical cancer, 

despite the fact that nearly half of them had heard of 

cervical cancer. Overall, only 9.4% of the respondents 

knew that genital HPV infection causes cervical 

cancer. The poor knowledge of genital HPV infection 

in spite of the relatively high cervical cancer awareness 

may be due to insufficient information on HPV in the 

various educational materials used in cervical cancer 

awareness programs in Nigeria. 

 

Acceptance of the HPV vaccine was high, 85.1% of the 

women were willing to accept the HPV vaccine if free, 

though slightly less than half of the respondents were 

willing if they were to pay for the vaccine. This finding 

is consistent with study from Tanzania, which reported 

that 93% of the participants were willing to get 

vaccine29.  

 

Less than half of the respondents who were aware of 

HPV vaccine agreed it is best given to girls before 
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sexual debut. Also, about three-fifths of the 

respondents who were aware of the vaccine thought it 

should be given to all sexually active females. This is a 

reflection of their poor knowledge and/or 

misunderstanding of genital HPV infection and HPV 

vaccine. Both of the currently available HPV vaccines 

have been approved for the prevention of cervical 

cancer and ideally should be given before sexual debut. 

The study has some limitations, as this study was 

hospital based study and hence the generalizability of 

the findings across the community may not be 

scientific. Study was concentrated more on quantitative 

aspects. A qualitative assessment with different study 

designs may give a wider understanding about the 

knowledge of cervical cancer of the participants. 

 

Conclusion 

 

The knowledge of cervical cancer, genital HPV 

infection and HPV vaccines among women in a Sub 

Urban region in south-south Nigeria was generally low. 

However majority were willing to accept the vaccines 

for themselves or their children especially if it is 

offered free. This study underscores the need to 

develop a well-designed educational program on HPV 

in Nigeria. Educational materials used for cervical 

cancer control and prevention programs in Nigeria, 

should be updated to contain current scientific 

knowledge on the causes and prevention of cervical 

cancer. Furthermore, policy makers should consider 

incorporating HPV vaccines into the national 

immunization program for free. 
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Abstract  
 

Background: Housing is also referred to as “residential environment” which is defined as the physical structure that 

man uses and the environs of the structure including all necessary services, facilities, equipment and devices needed 

or desired for the physical and mental health and the social wellbeing of the family and individual . The study 

assessed housing quality and standards among residents of Ilorin South Local Government Area of Kwara State.  

Materials and Methods: The study is a descriptive cross-sectional study and 411 respondents of Ilorin South Local 

Government Area were recruited for the study. 

Results: A total of 51.1% of the respondents had a good knowledge of housing standards while 5.1% of the 

respondents had poor knowledge. About half 213(51.8%) of the respondents had poor practices concerning housing 

qualities and. The study revealed a significant relationship between level of education and practices of the 

respondents.  

Conclusion: Knowledge of Housing quality and standard was generally low among the respondents and practice of 

the respondents towards the housing quality and standard was also found to be poor.  

 

Keywords: Housing, Quality, Standards, knowledge, Practice 

Introduction 

 
 

Housing is one of the most important basic necessities of 

mankind and it is known to tremendously affect human 

health and well-being.(1) It is widely acknowledged that 

adequate housing is essential for good life, is a key 

requirement for an efficient and satisfied labour force 

and the foundation of satisfactory community life.(2) 

Housing is also referred to as “residential environment” 

which is defined as the physical structure that man uses 

and the environs of the structure including all necessary 

services, facilities, equipment and devices needed or 

desired for the physical and mental health and the social 

wellbeing of the family and individual.(3) 

 

 The public health community has grown increasingly 

aware of the importance of social determinants of health 

including housing in recent years(4)
, Yet defining the role 

of public health practitioners in influencing housing 

conditions has been challenging. The housing 

environment should provide not only the services 

required for maintaining health and socioeconomic 

activities; such as water supply, sanitary disposal of 

excreta, refuse and other wastes, surface water drainage 

and control of pollution, but also a setting and amenities 

that promote well-being: an aesthetically pleasing 

environment that provides space and facilities for play 

and recreation, access to work, commercial and cultural 

facilities, affordable transport services, formal and 

informal education.(5)Housing as a neglected site for 

public health action has been identified in a number of 

recent national reports.(6)These reports highlight that 

indoor and outdoor housing conditions, as well as the 

material and social aspects of housing, and local 

neighborhoods have impacts on the health of occupants. 

Moreover, systematic improvements in housing can 

improve health and reduce inequalities in health.(7) 

 

Urbanization is rapidly transforming the distribution of 

populations in developing world, where the proportion 
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living in urban areas rose from less than 25% to over 

33% between 1970 and 1985; by 2025, if present trends 

continue, the proportion living in urban areas in the 

developing world is expected to exceed 50%,and in the 

world as a whole the urban population will comprise 

65% or more.(8)Many of these new urban dwellers have 

poor living conditions. In the last few decades, there has 

been a great increase in the number of people living in 

peri-urban slums in developing countries. They often 

lack sanitation, clean water supplies, access to health 

care, and other basic services such as elementary 

education. The plight of children is especially 

deplorable; infant mortality rates exceed 100 in many 

places.(9)In more recent years, epidemiological studies 

have linked substandard housing with an increased risk 

of chronic illness.(9)  

 

Poor housing conditions are associated with a wide range 

of health conditions, including respiratory infections, 

asthma, lead poisoning, injuries, and mental health 

problems. Addressing housing issues will offer public 

health practitioners an opportunity to address an 

important social determinant of health. (10) 

This study sought to assess the housing quality and 

standards among residents of Ilorin South Local 

Government Area of Kwara State. 

 

Material and Methods  

 

This is a descriptive cross-sectional study of knowledge 

Study Area: Kwara State is one of the 36 states of 

Nigeria. Its capital is Ilorin. The primary ethnic group of 

Kwara State is Yoruba, with significant Nupe, Baruba 

and Fulani minorities. It lies 306km northeast of Lagos 

and 500km southwest of Abuja. Kwara State is situated 

between parallels 8Â° and 10Â° north latitudes and 3Â° 

and 6Â° east longitudes, with Niger State in the north, 

Kogi State in the east, Oyo, Ekiti and Osun States in the 

south. It has an international boundary with the Republic 

of Benin in the west. 

Ilorin South is a Local Government Area in Kwara State, 

it has an area of 174 km² and a population of 208,691 at 

the 2006 census with about 50 communities who are 

mostly farmers. Its Headquarter is in Fufu and is about 

30 km from Ilorin city centre. It is made up of 11 wards. 

Regulatory stakeholders in housing construction include; 

ministry of lands, housing and urban development, Town 

planning and development authority, and Kwara State 

Housing Corporation. 

Study Design: Study design is a descriptive cross-

sectional study 

Study Population: The study populations were adult 

residents of Ilorin south Local Government Area of 

Kwara State. 

Sample size Determination 

The minimum sample size for the study was determined 

using Fisher’s formula. 

n= 
𝑍2𝑝𝑞

𝑑2  

Where:  

n=desired sample size 

z=standard normal deviation set at 1.96 which 

corresponds to 95% confidence interval.  

P=the respondents in the target population estimated to 

have a particular characteristics to be estimated to be 

60.5%(16) 

q=1-p 

That is; q=1-0.605 = 0.395 

d= degree of accuracy usually set at 5% (0.05) 

Therefore; n= 
(1.96)2(0.605)(0.395)

(0.05)2   =367.2 

To compensate for non-response, 10% of the 

original sample size will be added using the 

formula;  

ns = 
𝑛

0.90
 

where ; 

ns= sample size to compensate for non-response 

n= original calculated sample size 

n = 
367.2

0.90
   =408 

 

Approximately 411 respondents of Ilorin south Local 

Government Area was used for the study. 
 

Sampling Technique: Multi-stage sampling technique 

was employed in selecting the subjects for the study. 

There are 11 wards in Ilorin south LGA, the wards are 

Akanbi 1, Akanbi 2, Akanbi 3, Akanbi 4, Akanbi 5, 

Balogun Fulani 1, Balogun Fulani 2, Balogun Fulani 3, 

Oke-Ogun and Okaka.   

1st stage- five wards were selected from the 11 wards 

using simple random sampling by balloting. The wards 

are Oke-Ogun, Okaka, Akanbi 1, Balogun Fulani and 

Akanbi2.  

http://en.wikipedia.org/wiki/Local_Government_Areas_of_Nigeria
http://en.wikipedia.org/wiki/Kwara_State
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2nd stage- Four communities within the selected wards 

were listed and used to participate in the study. The 

communities are Tanke, Ganmo, Agbabiaka and Gaa-

Akanbi.  

3rd stage- clusters from the four selected communities 

was used. Eligible respondents from each household in 

the clusters were selected and used for the study until the 

minimum sample size was reached. A total of 80 houses 

were in Araromi cluster in Tanke community. Only 58 

respondents were interviewed and 58 houses surveyed 

because they were the ones available as at the time of the 

research.                                                                                                        

A total of 217 houses were numbered in Orire cluster in 

Ganmo community. Only 195 respondents were 

interviewed and 195 houses surveyed because they were 

the ones available as at the time of the research.   

A total of 203 houses were numbered in Balogun cluster 

in Agbabiaka community. Only 118 respondents were 

interviewed and 118 houses surveyed because they were 

the ones available as at the time of the research.             

A total of 78 houses were numbered in Ifedapo cluster in 

Gaa-Akanbi community. Only 41 respondents were 

interviewed and 41 houses surveyed to obtain the 

minimum sample size.          The first house was selected 

by spinning a bottle. 

Research Instruments; semi-structured questionnaire 

was used to collect the required information from the 

respondents in the study population. In addition to that, 

an observational checklist was also used to assess the 

housing qualities, standards and environment. 

 Statistical Analysis; All data collected were collated 

and checked manually for error, data entry was done and 

analyzed using statistical package for social sciences 

(SPSS) version 20.0. Data will be presented in graphs 

and tables, frequency distribution table will be generated 

where applicable and chi square test will be used to test 

for statistical significant difference where applicable for 

variables. A p-value of less than 0.05 was considered 

significant. Knowledge of respondents on housing 

qualities and standards was scored as follows: those who 

scored between o-3 were rated poor, 4-6 fair, 7-9 good, 

and 10-11 as very good. Practices of respondents on 

housing qualities and standards were scored as follows: 

those who scored between 0-3 were rated poor, 4-6 fair, 

7-9 good and 10-12 were rated very-good.   

Ethical approval was obtained from the department of 

Epidemiology and Community Health University of 

Ilorin as well as the Ethical committee of the Faculty of 

Clinical Sciences. Introductory letter was also obtained 

from the department of Epidemiology and Community 

Health to the Director, Kwara State Housing 

Cooperation. Informed consent was obtained verbally 

from the respondents after the purpose of the study was 

explained to them.   

Results 
 

Table 1.0 Sociodemographic variable 

Age group in 

Years 

   Frequency Percentage 

20-30          57 13.9 

31-40         111 27.0 

41-50         156 38.0 

51-60         63 15.3 

61-70         21 5.1 
71-80         3 0.7 

Total  

 
       411 

 

100 

Mean  =42.7    

Gender          

 Male       264                                    64.2 

 Female         147      35.8 

Marital Status     

     Married        222 54.0 

     Single        180 43.8 

     Separated          3 0.7 

     Widowed          3 0.7 

     Divorced          3 0.7 

Employment Status        

           Civil 

Servant 
         132                                 32.1 

            Artisan           45 10.9 

            Students           81 19.7 

            Trader           99           24.1 

            None           54 13.1 

Religion   

    Christianity                       309 75.2 

Islam                                       96 23.4 

     Traditional            3 3.0 

Educational Status   

No formal                             6  1.5 

        Primary                      18 4.4 

Secondary        51 12.4 

Tertiary 366 81.8 

About 264 (64.2%) were males while 147 (35.8%) were 

females. Majority 222(54.0%) of the respondents were 

married, while 180(43.8%) were single, 3(0.7%) of the 

respondents were separated, 3(0.7%) of the respondents 
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were widowed, 3(0.7%) of them are divorced. 

Occupational distribution of the respondents showed that 

the highest percentage were civil servants 132(32.1%) 

while 54 (13.1%) of the respondents do not have any 

form of employment. Christianity was the major religion 

practiced by the respondents, about 309 (75.2%) were 

Christians and only 96(24.4%) were Muslim. Majority of 

the respondents had tertiary Education, about 336 

(81.8%) had tertiary education, 51 (12.4%) had 

secondary education while 18 (4.4%) had primary 

education. 6 (1.5%) had no formal education.  

Table2.0 Ownership of houses 

Ownership status Frequency Percentage              

Self owned 210 51.1% 

Tenants 192 46.7% 

Government owned 9 2.2% 

Total 411 100% 
 

Mainly 210 (51.1%) of the houses were owned by the 

householders while 192(46.7%) of the houses were 

rented by the householders while 9 (2.2%) of the houses 

were government owned. 

Table 3.0 Average monthly income of respondents 

Income ₦ frequency percentage % 

0-50,000 207 50.4 

51-100,000 90 21.9 

101,000-150,000 60 14.6 

151,000-200,000 54 13.1 

 

About 21.9% of the respondents earn between 51-

100,000 naira monthly, 50.4% earn less than 50,000 

naira and 14.6% earn between 101,000-150,000 

monthly. The mean monthly income of respondents is 

41,403.1 naira. 

About 162(39.4%) of the respondents were aware of the 

Authority in housing construction while 297(72.3%) 

were aware of the material to be used in roofing. Only 

about half 219(53.3%) of the respondents were aware of 

the Nigerian Housing policy while 192(46.7%) had no 

knowledge of the policy. 

 Regarding the knowledge of disease transmission 

through overcrowding, majority 345(83.9%) of the 

respondents were aware that disease can be transmitted 

through overcrowding while 66 (16.1%) had no 

knowledge of disease transmission through 

overcrowding. Only 28.5% of the respondents were 

aware of the size of a standard room. 

About 60.8% of the respondents knew that housing 

quality has an effect on health while 39.2% had no 

knowledge that housing quality could have effect on 

health 

 About 50.4% of the respondents knew that malaria 

could be transmitted through overcrowding, 34.5% knew 

that diarrheal could result from overcrowding, 12.9% 

knew that typhoid could result from overcrowding and 

2.2% knew that tuberculosis could result from crowded 

dwelling. 

Table 4.0 Knowledge of respondents on housing 

standards 

Variables Frequency

(n=411) 

Percentage 

Awareness of Authority in Housing 

construction: 
 

Yes       249 60.6                                                           

No     162 39.4 

Knowledge of standard material for 

roofing: 
 

Yes   297 72.3                                                                             

No 114 27.7   

Awareness of the Nigerian housing 

policy: 
 

Yes   219 53.3 

No 192 46.7 

Knowledge of effect of housing quality 

on health: 
 

Yes 250 60.8 

No 161 39.2 

Knowledge of disease transmission 

through overcrowding:  
 

Yes 345 83.9 

No 66 16.1 

Diseases mentioned by the respondents:  

Malaria 207 50.4  

Diarrheal      142 34.5 

 Typhoid    53 12.9 

Tuberculosis 9 2.2 

Knowledge of size of a standard room:  

Yes 117 28.5 

No 294 71.5 

Total  411 100 

 



 
 

AMR                    Ikusemoro, et al; Assessment of housing quality and standards among residents of Ilorin south local government area, Kwara State 

Annals of Medical Research, Vol. 5, Dec., 2016| 27 
 

 

 

Table 5.0:  Aggregate knowledge score of respondents 

on housing standards 

Remark                 Score Frequency      Percentage 

Very good            10-11                           123 29.9%   

Good       7-9                          207      50.4% 

 Fair                      4-6                            60    14.6% 

Poor 0-3  21     5.1% 

Total                                                     411    100% 

About 21(5.1%) of the respondents have poor knowledge 

of housing standards while 60 (14.6%) of them have fair 

knowledge and 207 (50.4%) of them have good 

knowledge of housing standards, 123(29.9%) of the 

respondents have very good knowledge of housing 

standards. 
 

Table 6.0.Practices of respondents  

Number of rooms for 

sleeping:     

Frequency Percentage 

One  39 9.5                                                    

Two 108       26.3 
Three   105      25.5 

Four  138 33.6 

Others  21 5.1 

Number of occupants 

per room: 

  

One  111 27.0 

Two  216   52.6 

Three  60 14.6 

Others  24 5.8 

Accessibility of 

housing policy: 

  

Yes  9 2.2 

No  402 97.8 

Total  411 100 

About 138(33.6%) had four rooms available for sleeping 

while 111(27.0%) had one occupancy per room, 

24(5.8%) had more than three occupancy per room. 

Majority 402(97%) of the respondents had no access to 

housing policy while 9(2.2%) had access to the policy. 

 Table 8.0  Aggregate practice score of respondents 

on housing quality and standards 

Remark Score Frequency Percentage 

   Good 9-12 15 3.6% 

   Fair 5-8 183 44.5% 

   Poor 0-4 213 51.8% 

   Total  411                            100% 

Approximately half 213 (51.8%) of the respondents has 

poor practices, 183(44.5%) of the respondents have a fair 

practices and 15(3.6%) have good practices. 

Table 9.0: Comparison of socio demographic data 

with the practices of the respondents 

Socio 

demographic 

data 

Good Fair Poor X2 Df p-

value 

Educational 

level 

      

No formal 82 

(20.0)               

0(0.0)            6(1.4)              

Primary 82 

(20.0) 

20 

(4.9)          

12 

(2.8)          

64.4

86        

6 0.00

0 

Secondary 165 

(40.0) 

47 

(11.5) 

46 

(83.6) 

   

Tertiary 82 

(20.0) 

344 

(83.6)       

347 

(84.5) 

   

Ethnic group

  

      

Yoruba   329 

(80.0) 

344 

(83.6)       

359 

(87.3)        

   

Hausa 0(0.0) 20 

(4.9)           

0(0.0)                 36.6

77     

6 0.00

0 

Igbo 82 

(20.0)            

0(0.0)                  29 

(7.0) 

   

Others  0(0.0)                47 

(11.5)         

23 

(1.6) 

   

Religion       

Christian 206 

(50.0) 

303 

(50.0) 

324 

0(0.0) 

   

Islam 205 

(50.0)           

101 

(24.6)       

87 

(1.6)                

9.29

2 

4   0.05

4         

Traditional        0(0.0) 7(1.6)             0(0.0)    

Ownership of 

premise 

      

Self-owned 82 

(20.0) 

168 

(41.0) 

255 

(62.0) 

   

Tenants 329 

(80.0) 

229 

(55.7) 

150 

(36.6) 

24.7

3 

4 0.00

0 

Government       0.0               14(3.3) 6(1.4)    

Occupation       

Civil servants 0(0.0) 121 

(29.5)       

152 

(37.1)          

   

Trader  82 

(20.0) 

101 

(24.6) 

100 

(24.3) 

56.5

8      

8       0.00

0 

Artisan 247 

(60.0)            

54 

(13.1) 

23(5.7)            

Student 0(0.0)                101 

(24.6)        

70 

(17.1) 

   

None 82 

(20.0) 

34 

(8.2) 

65 

(15.7) 

   

Gender       

Male 164 

(40.3)            

283 

(68.9) 

255 

(62.0) 

6.00

8 

2 0.00

5 

Female  247 

(60.0) 

128 

(31.1) 

136 

(38.0) 
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The relationship between practice and educational level, 

ethnicity, religion, and owner of premise were found to 

be statistically significant  at p value ˂0.05. 

 

Walk through Survey 

Findings Frequency 

(n=411) 

Percentage 

(%) 

Premise fenced:  

Yes 279    67.9 

No 132 32.1 

Premise fenced with gates:       

Yes     215 52.3 

No 196 47.7 

Nature of the floor:  

Cement 216 52.6 

Mud 18 4.4 

Tiles 165   40.1 

Terrazzo          12 2.9 

Number of doors for exit:  

One 93 22.6 

Two 258 62.8 

More         60 14.6 

Presence of kitchen:  

Yes 378   92.0 

No 33    8.1 

Kitchen with its own store:  

Yes 276   67.2 

No 135 32.8 

Area prone to flooding:  

Yes 171 41.6 

No 240 58.4 

Number of windows per room:  

One    105    25.5 

Two                                   288 70.1 

More than two      3                                             3.6 

Source of water supply:  

Borehole   81 19.7 

Well 228 55.5 

Tap running                                          78 19.0 

None 24 5.8              

 

About 210(51.1%) of the houses surveyed have adequate 

playground, while 45(10.9%) of the houses do not have 

adequate playground. Playground was absent in about 

156(38.0%) of the houses surveyed.279(67.9%) of the 

houses had their houses fenced with gate(s). About 270 

(65.7%) of the respondents had kitchen with store for 

storing food while 135(32.8%) of the respondents do not 

had a kitchen and store. 

The result obtained from the survey shows that 

354(86.1%) of the respondents have their house 

completed i.e. plastered and floored while 57(13.9%) of 

the houses are not completed. About half of the 

respondents 216(52.6%) have their floors cemented 

while 18(4.4%) of the houses have mud floors, 

165(40.1%) of the houses have tiles on their floor, 

12(2.9%) of the houses have Terrazzo floor.  About 

105(25.5%) of the houses surveyed had one windows per 

room while about 288(70.1%) of the houses surveyed 

had two windows per room. 3(3.6%) of the respondents 

had more than two windows per room.  

Some of the houses 41.6% had no external drainage and 

this may predispose their house premises to flood during 

rainfall. Only 58.4 had external drainage. About 

81(19.7%) of the houses surveyed had boreholes as the 

major source of water supply, 228(55.5%) of the 

respondents had well as their main source of water 

supply, 78(19.0%) of the respondents had their tap 

running and 24(5.8%) of them do not have any readily 

available source of water supply. 

 

Discussion 
 

The study revealed that more than half 264(64.2%) of 

the respondents were males while 147(35.8%) of the 

respondents were females. This is similar to a study 

conducted in Jos North Local Government Area of 

Plateau State where majority of the respondents were 

male 45(56.3%).(17) 

About 85.4% of the respondents were Yoruba by tribe, 

Igbo 4.4%, Hausa 2.2% and 8.0% accounted for other 

tribes. This was not unexpected as the LGA is 

predominantly Yoruba settlement. About half (50.4%) of 

the respondents earned less than 50,000 naira monthly. 

Low income earning of the respondents may prevent 

them from accessing or constructing a standard and high 

quality house. About half (49.1%) of the houses were 

owner occupied this is contrary to a study conducted by 

Coker in Oyo state where most of the houses in the low-

density zones were owner-occupied.1This may be as a 

result of low income level among many of the 

respondents leading to low capital base thereby 

enhancing high poverty rate among the respondents and 
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depriving them of having enough resources to utilize in 

acquiring their own houses as well as proper 

maintenance of the essential facilities as well as 

improving their dwellings.  

Knowledge of respondents on disease transmission 

through overcrowded dwelling was high as (83.9%) were 

aware that diseases could be transmitted through 

overcrowded dwelling. The prevailing diseases 

mentioned by the respondents were malaria (50.4%), 

diarrhea (34.5%), typhoid (12.9%) and tuberculosis 

(2.2%). Some of the causative factors responsible for the 

diseases mentioned by the respondents includes 

inadequate refuse disposal (32.4%), inadequate sewage 

disposal (25.2%), overcrowding (23.5%) and poor 

drainage system accounted for 18.9% of their responses. 

This finding was confirmed by WHO report on diseases 

like bronchitis, tuberculosis, pneumonia and 

gastrointestinal infections, attributable to the close 

proximity of people living together.9 

Only 28.5% of the respondents were knowledgeable 

about the size of a standard room as 10 by 12fts (3 by 

3.6m) as the standard accepted by the federal ministry of 

works and housing although this is similar to the 

accepted standard by the American Public Health 

Association as 110sq.ft. (11sq.m) or more for 2 persons, 

90-100sq.ft.(9-10sq.m) for 11/2 persons, and 70-

90sq.ft.(7-9sq.m) for  1 person. This standard should be 

put in consideration while giving approval for housing 

construction in order to ensure that the standard is 

adhered to, and this will help to prevent the risk of 

transmission of diseases through overcrowding.  About 

60.8% of the respondents knew that housing quality has 

effects on health status while 39.2% had no knowledge 

that housing quality could have effect on health which is 

similar to a study conducted in Jos where 66.3% knew 

that housing quality had effects on health.17 

About 60.6% of the respondents were aware of the 

regulatory authority involved in housing construction. 

This may be due in part to the fact that about half 51.1% 

of the houses were owner occupied and this probably 

had necessitated them to visit the regulatory authority at 

one time or the other during the process of housing 

construction. Majority 402(97.8%) of the respondents 

had no access to the Nigerian Housing Policy, The major 

thrust of housing policy is to achieve some housing 

goals, which universally manifest as to adequately house 

everybody in any given country, in a good housing 

located in a good environment and at an affordable 

cost18. 

 

Some of the implications of lack of access to the policy 

include lack of knowledge on the basic technologies 

involved in housing construction, and also inability to 

have access to decent, safe and healthy housing at 

affordable cost. Availability of the policy will provide 

guidelines for all Nigerians on good practices of housing 

standards. 

 

A total of 51.1% of the respondents had a good 

knowledge of housing standards while 5.1% of the 

respondents had poor knowledge, about 29.9% had very 

good knowledge and only 14.6% had fair knowledge, 

this is unexpected because since majority 98.5% had 

formal education. Good practices concerning housing 

qualities and standards was expected to be instigated by 

the respondents since less percentage of the respondents 

had poor knowledge of housing qualities and standards.  

About 27.7% of the houses surveyed had their walls 

plastered, 55.5% of the houses were plastered and 

painted, 7.3% of the houses were neither plastered nor 

painted. A smooth wall is required in order to prevent 

the harborage of insects and disease vectors. Few of the 

respondents that had their walls not plastered are at the 

risk of rats and insect infestation which are vectors of 

diseases such as malaria, enteric pathogens, bubonic 

plague, etc. A very good number 95.6% of the houses 

surveyed were constructed with cement bricks while 

4.4% were constructed with mud and this is similar to a 

study carried out by Tagurum et el, in Plateau state 

where Cement blocks were used in building 80.0% of the 

houses while mud bricks were reported to have been 

used in 23.8% of the houses,(17)but contrary to a study 

conducted by Owoeye in Moniya Oyo State where only 

23.95% used cement blocks in constructing their houses. 

The material cost of mud houses tend to be cheap while 

that of bricks is more expensive but some studies 

advocates of mud houses claimed that they are very 

healthy with no irritant chemicals incorporated within 

the mixture to cause any allergy. One of its shortcomings 

is that houses constructed with mud have short lifespan. 

Only 17.5% of the respondents reported to have visited 

the housing regulatory authority meanwhile 60.6% of the 

respondents were aware of the regulatory authority and 

about 51.1% of the houses surveyed were owner-

occupied. The function of the regulatory authority is to 
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monitor the structure that is intended to be put in place in 

order to ensure that the houses do not contravene the laid 

down standards in terms of construction site and 

materials used in construction. The major concern is that 

most of the house owners had never visited the Authority 

involved and must have probably contravened some of 

the standards. 

Majority (92.0%) of the houses surveyed had corrugated 

iron as the roofing material and only 3.6% of the houses 

were roofed with aluminum roofing materials, and these 

are the standard materials for roofing. Meanwhile about 

4.4% of the houses surveyed used corrugated asbestos 

for roofing, although the asbestos roofing sheet is 

extremely durable and has good thermal insulation and 

fire resistant qualities; it is relatively brittle and lacks 

structural strength. Although its use is decreasing 

because of the health dangers associated with the release 

of asbestos fibers.19 

 

Furthermore, about 89.1% method of sewage disposal 

among the respondents was the water closet system, only 

3.6% used pit latrines and about 2.9% used open 

defecation, this shows that the use of water closet system 

is dominant in the study area. However, of the 89.1% 

that used water closet as method of sewage disposal, 

only about 50.4% had regular supply of water for 

sanitary purposes. This is a major concern as the 

resultant effect is the possibility of disease transmission 

due to poor inadequate water supply for sanitary 

activities. Open defecation results in odour and flies 

nuisance and it also enhanced the transmission of 

diseases. Policies should be made on appropriate sewage 

disposal methods and the public should be enlightened 

more on the risks of poor sewage disposal practices. This 

study is contrary to a study carried out by Tagurumet al 

in Jos, north central Nigeria where Pit latrine was used 

by half (50%) of the respondents for sewage disposal 

and 5% used buckets.17 

About 71.5% of the respondents had refuse disposal 

facilities. About 40.1% of them practiced open dumping, 

while 23.4% dumped their wastes into the drainage 

during rainfall and only 34.3% practiced burning and 

2.2% dumped their refuse into the public waste bin. 

Open dumping of refuse has been found to hamper the 

free flow of run-off water and constitutes comfortable 

breeding grounds for flies, mosquitoes, rodents and other 

disease causing vectors. It also results in odour 

nuisance.20  

Air pollution also arises from refuse burning as 34.3% of 

the respondents burnt their refuse and this is detrimental 

to the health of the populace. This issue was highlighted 

by Sangodoyin and Essien in a study conducted in Oyo 

where haphazard method of refuse disposal into streams 

was identified as one of the factors responsible for the 

disastrous flood.18 

Similar result was obtained from a study conducted in 

Ilorin South Local Government by Onifade and 

Nwabodu where illegal dumping of refuse caused a huge 

mess in the area where illegal dumping of refuse was 

found to cause blockage in drainages and led to flood in 

the environment.21 

About half of the respondents had poor practices 

concerning housing qualities and standards and only 

3.6% of the respondents had good practices and 

183(44.5%) had fair practices concerning housing 

qualities and standards.  

There was a statistical significant relationship between 

ownership of the house structure and practices of the 

respondents. Respondents that rented their houses had 

good practices (80.0%) p˂0.01. The possible reason 

might be that, poor maintenance and practices may 

predispose them from being ejected from the house by 

the house owner. Occupation also affects respondent’s 

practices significantly. Most (60.0%) of the Respondents 

that were artisans had good practices while only about 

(37.1%) of the respondents that were civil servants had 

fair practices. p˂0.05 the possible reason for this is that 

most of the artisans might have been involved in the 

process of their housing construction. It must have 

necessitated them to use standard and high quality 

materials for construction.  

The relationship between gender and practices was 

statistically significant as (40.3%) of female respondents 

had good practices and 60.0% of the male respondents 

had good practices. P˂0.01 

 Most 70.1% of the houses surveyed had two windows 

per room while 25.5% had one window per room which 

is contrary to the housing standard of at least two 

windows per room.2 two windows is required for 

adequate ventilation and improvement of indoor air 

quality. It will also reduce the possibility of disease 

transmission, it also improves lightening thereby 

preventing injuries that may arise from falls and 

ultimately improve health.  
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About 55.5% of the houses surveyed had wells as their 

source of water supply and about 5.8% of the houses 

surveyed had no source of water supply. Most of the 

water source was self-owned while 27.3% was 

communal. Improved water supply for domestic use 

brings about several benefits to water users including 

prevention of water borne diseases; time spent on water 

fetching and storage is reduced, maintaining clean and 

domestic environment and enhanced convenience. 

Improved water supply is an effective and simple way of 

providing health benefits, economic opportunities, 

enhanced convenience, and higher standard of living for 

people.22 

Conclusion 

The study demonstrated a good knowledge of housing 

quality and standards, although most of the respondents 

demonstrated poor practice of basic sanitation in refuse 

disposal as majority of the respondents practiced open 

dumping. Some of the houses surveyed were prone to 

flooding due to lack of external drainage which results in 

flooding and deterioration of the natural landscape. Open 

defecation was practiced by some of the respondents and 

this pose a major concern as the resultant effect is the 

possibility of disease transmission due to poor 

inadequate water supply for sanitary activities. Gender 

and level of education was found to be significantly 

associated the practice of respondents to the housing 

standards. From the observational findings, Majority of 

the respondents have facilities for cooking, about half of 

them have their premise fenced with gate which ensured 

safety, and majority of the houses surveyed also had two 

doors for entry and exit which is important for safety. 
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Abstract 
 

Background: Heart failure is an important cause of morbidity and mortality in children in Nigeria. Over the years 

there has been little or no change in the pattern and outcome of heart failure among these children despite advances 

in diagnoses and treatment of causes of heart failure. Most causes of heart failure in Nigerian children are 

preventable and treatable, especially at the early stages. The aim was to document the prevalence, causes and 

outcome of heart failure in these children, and create a baseline for future studies. 

Methodology:  The study was a retrospective study of all cases of heart failure in children, aged 1 – 180 months, 

diagnosed at the Children Emergency Room (CHER) of Irrua Specialist Teaching Hospital (ISTH) from January 1 

2011 to December 31 2013, inclusive. Their biodata, presenting features and outcome were extracted and analyzed by 

simple statistical methods. 

Results: A total of 2604 children aged one month to 180 months were seen over this period. Two hundred and thirty 

seven (9.1%) of them had heart failure. This number was made up of 144 males and 93 females, giving a male-to-

female ratio of 1.5:1. The mean age was 32.85±37.03months. Causes of heart failure were anaemia (127,53.57%), 

acute respiratory infection(ARI)(77,32.49%), congenital cardiac diseases(15,6.33%), acquired heart 

diseases(9,3.8%), sepsis(8,3.38%) and acute glomerulonephritis(1.0,0.42%).Most cases of anaemic heart failure were 

due to malarial anaemia(109,45.99%) Twenty four (10.1%)mortalities were recorded among these patients during the 

period under review. Twelve children were discharged against medical advice and 3 were referred on request. The 

rest made complete recovery. 

Conclusion: Heart failure still constitutes a huge disease burden in children in Nigeria.  Most of the causes of heart 

failure are preventable. A lot need s to be done by physicians in terms of prevention, urgent diagnosis, prompt 

treatment and follow up if any positive change is expected in terms of morbidity and mortality in children with heart 

failure in Nigeria. 

Key words:  Heart failure,  Anaemia, Acute respiratory failure,  Nigerian children 

Introduction 
 
 

Heart failure occurs when the heart can no longer meet 

the metabolic demands of the body at normal 

physiologic venous pressures1. In the early stages of 

heart failure, various compensatory mechanisms are 

evoked to maintain normal metabolic 

functions.2Typically, the heart can respond to increased 

demands either by  increasing the heart rate, which is 

controlled by neural and humoral input increasing the 

contractility of the ventricles, secondary to circulating 

catecholamines and autonomic input, or by augmenting 

the preload, mediated by constriction of the venous 

capacitance vessels and the renal preservation of 

intravascular volume .2,3 

As the demands on the heart outstrip the normal range of 

physiologic compensatory mechanisms, signs of 

congestive heart failure occur. These signs include 

tachycardia, venous congestion, and, ultimately, 

insufficient cardiac output with poor perfusion and end-

organ compromise.2,3The most likely causes of pediatric 

heart failure depend on the age of the child. The causes 

of heart failure have been classified as cardiac or non-

cardiac causes. Cardiac causes include arrhythmias 

(tachycardia or bradycardia), structural heart disease, and 

myocardial dysfunction.1,3 
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Noncardiac causes of heart failure include processes that 

increase the preload (volume overload), increase the 

afterload (hypertension), reduce the oxygen-carrying 

capacity of the blood (anemia), or increase demand 

(sepsis). Renal failure can result in congestive heart 

failure due to fluid retention and anemia.3 

 

Neonates and infants younger than two months of age 

are the most likely group to present with  heart failure 

related to structural heart disease.  Respiratory illnesses, 

anemia, and infections must also be considered5  in these 

children. 

 

In older children, heart failure may be caused by left-

sided obstructive disease (valvar or subvalvar aortic 

stenosis or coarctation), myocardial dysfunction 

(myocarditis or cardiomyopathy), hypertension, renal 

failure,4or, more rarely, arrhythmias or myocardial 

ischemia. Although heart failure in adolescents can be 

related to structural heart disease, it is usually associated 

with chronic arrhythmia or acquired heart disease, such 

as cardiomyopathy,5 and rheumatic heart disease in 

developing countries. 

 

Causes of heart failure also vary between the developed 

and developing countries. From literature   the major 

causes of heart failure in developed countries are 

structural heart defects and the incidence of heart failure 

had been on the decline over the years.6,7This cannot be 

said for developing countries where the major causes of 

heart failure are infections. The incidence of infections 

producing heart failure has not changed  over the years 

and in some cases have become worse.8,9,10 This has 

been attributed to the inaccessibility of healthcare, high 

cost of treatment, ignorance, use of unorthodox 

treatments and late presentation.10 

 

Several studies in developing countries have reported the 

incidence of congestive heart failure among children to 

be between 2.7% and 16.7%9-11. The identified causes of 

heart failure by these studies were mainly preventable. 

The commonest  causes of heart failure in Nigerian 

children are anaemia and ARI.8-12In some of  these 

studies congenital   heart diseases were also significant  

causes of heart failure in children8,10,12. In developed 

countries congenital heart diseases are  the leading 

causes of heart failure in children and heart failure in 

these children account for 10-33% of all cardiac 

admissions.6,7 

 It must be noted that when a child is admitted to the 

hospital for heart failure, the costs are considerably 

higher especially in our environment. The demands of 

medical care can fray the family structure and adversely 

affect parental economic productivity. When a child dies 

of heart failure, the economic impact is magnified 

enormously because of the number of potentially 

productive years lost per death. For these and other 

reasons, heart failure in children is a serious public 

health concern.3 

The aim of this study is to document the prevalence, 

causes and outcome of heart failure in children seen at 

the Children Emergency Room  of ISTH, with a view to 

filling the existing knowledge gap and creating a 

baseline for future studies. The authors also intend to 

suggest measures to improve on the current indices. 

 

Material and Methods  

 

The study was a retrospective study of all cases 

diagnosed with heart failure who presented in the CHER 

of ISTH from January 1st  2011 to December  31st 2013 

inclusive. Following the pattern of other similar studies, 

the children were grouped into infants (1-12 months), 

pre-school (13-60 months), and school (61-180 

months).8-12 The case notes of these children  were 

retrieved from the records department of the hospital. 

Information obtained from them included the patient’s 

biodata, presenting complaints, signs elicited like 

tachypnoea, tachycardia,  hepatomegaly and 

cardiomegaly. Also retrieved were results of 

investigations such as packed cell volume, chest x-ray 

findings, ECG results, Echocardiography  and other 

results needed for diagnosis. The final diagnoses, 

treatment and outcome were also recorded. 

 

All the data collected were analysed using simple 

statistical instruments such as tables, bar charts and pie 

chart. 

 

Results 
 

Records of a  total of 2604 children aged one month to 

180 months who  were managed between the 1st of 

January 2011 to the 31st of December 2013 (36 months) 

in the CHER were reviewed. Out of these, 237 had heart 

failure, representing  9.1% of the cases seen in CHER. 

There were 144 males and 93 females, ratio of 1.5:1. The 

mean age was 32.86±37.03 months. 
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Table 1: Age distribution of the study population 

Age range               Sex Total (%) 

(Months) Male Female  

1-12  58 37 95 (40.08%) 

13-60 63 42 105(44.30%) 

61-180 23 14 37(15.62%) 

TOTAL 144 93 237(100%) 

 

Children within the age range of 13 and 60 month 

constituted the majority of cases with heart failure( 

n=105, 44.3%).  There were more males with heart 

failure in all the age groups. 

The causes of heart failure were anemia (n= 

127,53.57%), lower respiratory tract infection(n=77, 

32.49%), congenital cardiac diseases(n=15, 6.33%), 

acquired heart diseases(n=9,3.80%), sepsis(n=8,3.38%), 

and acute glomerulonephritis  (n=1,0.42%).Most cases 

of anaemic heart failure were due to malarial anaemia 

(109,45.99%). The packed cell volume in the anaemic 

cases ranged between  6% and 23% with a mean value of 

10.81±8.08.  

Fig 1: Pie chart showing the frequency of the causes 

of heart failure 

 
ARI- Acute respiratory infection, CCD- Congenital cardiac 

diseases, AHD-Acquired heart diseases, AGN- acute 

glomerulonephritis 

 

Table 2-  Causes of heart failure in the different age 

groups  

Diagnosis 1-12 mo 

(%) 

13-60 mo 

(%) 

61-

180mo 

(%)   

Total 

Anaemi

a 

30 

(31.58) 

74(70.48)  23 

(62.16) 

127 

Ari 50(52.63) 24(22.86) 3(8.11) 77 

Ccdx 10(10.53) 5(4.76) 0 15 

Acq hd 1(1.05) 0 8(21.62) 9 

Sepsis 4(4.21) 2(1.9) 2(5.41) 8 

Agn 0 0 1(2.70) 1 

Total 95(100) 105(100) 37(100) 237 

ARI- Acute respiratory infection, CCD- Congenital cardiac diseases, 

AHD-Acquired heart diseases, AGN- acute glomerulonephritis 

In the 1 month-12 month infants  a total of 95 

children(40.08%) were seen, ARI was  the commonest 

cause of heart failure (50/95-52.63%) , other causes 

include anaemia (30/95-31.58%) and congenital cardiac 

diseases (10/95-10.53%). The commonest cause of heart 

failure in the older age groups was anaemia (74/105, 

70.48%) and (23/37,62.16%) respectively. In the 13-60 

month age group ARI was the second most common   

cause of heart failure, while in the 61-180 month age 

group this was replaced by acquired heart diseases. 

Twenty four (10.1%) deaths were recorded among these 

patients during the period under review. The highest 

mortality rate was amongst those with ARI( 9/24 -

37.5%).Twelve children were discharged against 

medical advice(5.06%) and 3(1.2%) were referred. One 

child with  dilated  cardiomyopathy,(61-180months) was 

referred to a hospital in India for further management, 

and two children (13-60 months)  with complicated 

malaria were referred to  private hospitals due to an 

industrial action in the teaching hospital.  Thirteen males 

out of the 144 that presented died(9.02%), while 11 

females out of 93 died(11.83%).. 

There were 14 deaths in the 1-12 month age 

group(14/95-14.74%). The major cause of death was 

ARI (7/14-50%).In the 13-60 month age group ,four 

children died (4/105-3.8%), 2 deaths were due to 

malarial anaemia and 2 due to sepsis.  

53.57%
32.49%

6.33%

3.38% 3.80%

0.42%
Morbidities

Anaemia

ARI

CCD

Sepsis

AHD

AGN
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Though those in the 13-60 month group had higher 

prevalence of heart failure, they seemed to fare better, 

with a 3.8% death rate.  In the 61-180 months age group 

six of them died (6/37-16.21%). Thus the highest 

mortality was in this age group. The following illnesses 

accounted for one mortality each: acute respiratory 

infection, hypertension, malarial anaemia, malignancy, 

rheumatic heart disease and dilated cardiomyopathy.  

Fig 2: A bar chart showing the morbidities and 

mortalities by age group 

 

ADM- Admissions 
 

Fig 3: Morbidity and mortality patterns by month of 

admission 

 
 

Over the period under study, the most number of patients 

with heart failure presented in the month of May 

(16.03%), and the highest mortality was in December 

(25%). The lowest mortality was in January and 

November (0%). 
 

 

Discussion 

In this study heart failure accounted for 9.1% of 

admissions over a 3-year period in CHER  of Irrua 

Specialist Teaching Hospital (ISTH) in South-South 

Nigeria.  This value falls within the reported range of 

heart failure in children in other parts of Nigeria which is 

from 2.7% to 16.7%.8-13  It appears that the cases of heart 

failure in children in Nigeria have remained high over 

the years. One reason for this  could be  an increased 

awareness and seeking of orthodox medical help by the 

patients. It could also be that  not much has changed in 

the prevention of causes of heart failure in our 

environment. Adekambi12 had alluded to this when he 

stated in his study that the prevalence of heart failure 

was higher in comparism to a study done 10 years earlier 

in  Sagamu12, South-West Nigeria . 

Children within the age range of 13-60 month (˃1-

5years) constituted the majority of cases with heart 

failure(44.3%). This is similar to the studies by Oyedeji 

et al and Duru et al.9,11 Some other studies though had 

more infants presenting with heart failure.8,10,12. Our 

study also shows that more males had heart failure than 

females(144/93). The leading cause of heart failure in 

this study was anemia (n= 127, 53.57%). This is 

comparable to the studies by Duru,and Adekanbi.9,12 

Anemia is a common problem in developing countries. 

The prevalence of anaemia in developing countries 

ranges from 35%  to 90%.14 With this , at the 

background, any  morbidity that results in even minimal 

loss of red blood cell  easily tips the child into anaemic 

heart failure. The other causes of heart failure in this 

present study were ARI (n=77, 32.49%), congenital 

cardiac diseases (n=15, 6.33%), acquired heart 

diseases(N=9,3.80%), sepsis(n=8,3.38%), and renal 

causes  (n=1,0.42%). 

 

Analysis of heart failure according to age in this study 

showed that  ARI accounted for heart failure in 52.63% 

of children between 1-12 months , anaemia accounted 

for 32.63%  and congenital cardiac diseases ( CCD)  

accounted for 10.53% of the cases in this same age 

group. This is similar to the findings by other authors.8-12 

One child in this group had an acquired heart 

disease(ACQHD), myocarditis, as the cause of heart 

failure. Studies by Omokhodion, and Animasahun8,10 had 

more cases with ARI causing heart failure .   From the 

studies it can be deduced that ARI as a major cause of  

heart failure was more prevalent in infants. This study 

corroborates their findings,  as more infants had heart 

failure from ARI( n=50,52.63%)than anaemia (n=30, 

31.58%).  
 

0

20

40

60

80

100

120

1-12month 13-60 61-180

ADM

DEATH

13
11

16 15

38

32 32

17
19

15
13

16

0
2 1

3 3 4
2 2 2 1 0

4

0

5

10

15

20

25

30

35

40

Cases

Deaths



 
 

AMR                           Odike, et al; Prevalence, causes and outcome  of heart failure in children seen in Irrua specialist teaching hospital (ISTH), Edo State 

Annals of Medical Research, Vol. 5, Dec., 2016| 36 
 

 

In the 13-60 months  age group 70.48% of cases of heart 

failure was from anaemia. ARI accounted for 22.86% of 

the cases and CCD for 3.80%. This is similar to findings 

in previous studies8,10. In the index study most cases of 

anaemic heart failure were due to malaria (109/135, 

80.74%). In this age group malarial anaemia cases  were 

63 out of the 74 cases of anaemic heart failure (85.14%). 

Malaria is endemic in Nigeria. This age group is 

inclusive of the age group that is prone to severe malaria 

(6months to 6 years) which is a very common cause of 

anaemia. Similar figure has also been reported by 

previous studies .9,11,12 Other causes of anemia in this 

study were sickle cell anaemia (n=11,8.7%,)and 

malignancies (n=7,5.5%). The packed cell volume in the 

anaemic cases ranged between  6% and 23%,  with a 

mean of 10.81±8.08 %.      

Anaemia was also the commonest cause of HF in the 

children above 5 years (n=23,62.16%), closely followed 

by acquired heart diseases(n=8,21.62%). This is similar 

to the findings by Animashun et al and Adekunbi et 

al.10,12 Only 3 cases (8.11%) were due to ARI. 

Twenty four (10.1%) deaths were recorded among these 

children during the period under review. This figure is 

very high  but lower than was reported by Animasahun 

(17.3%) and  Duru (21.5%).9,10This high mortality is 

unacceptable in this age of cutting edge technology. It 

has been reported that ignorance, late presentation, out of 

pocket payment of medical bills and poor health seeking 

behaviours accounted for most of the mortalities,9,10but  

there appears to be more to it than has been said. Could 

the cause of the very poor outcome among others include 

poor response by the medical personnel or by 

institutional  failure? The unchanging and endemic 

complaints of unavailability of blood, drugs, ventilators, 

light, water  and also the  endless industrial actions by 

medical personnel in Nigeria. 

Breakdown of the mortalities showed that eleven 

females died (11/93,11.8%), and 13 males died 

(13/144,9.0%). So, mortality was higher among the 

females than the male.  In the 1-12 month old group, a 

total of 95 children(40.08%) were seen.  There were 14 

deaths in this age group (14/95,14.74%). The  

commonest  cause of death was ARI(7/14, 50%). 

 In the   13-60 months age group , 105 children  

(44.31%) had heart failure. Four children died 

(4/105,3.8%), 2 deaths were due to malarial anaemia and 

2  due to sepsis.  The lower mortality rate maybe due to a 

more developed immune system and ability of the 

children in this age group to communicate their 

complaints. It must be noted that ARI accounted for no 

mortality in this age group during this period. The 

respiratory system in this group of children is also more 

developed than the infants’. Though those in the 13-

60month group had higher prevalence of heart failure, 

they seemed to have fared  better, with a 3.8% death rate. 

In the 61-180 months age group 37 children (35.24%) 

had heart failure. Six of them died (6/37,16.21%). This is 

therefore, the group with the highest mortality rate. The 

following illnesses accounted for one mortality each: 

Acute respiratory infection, Hypertension, malarial 

anaemia, malignancy, rheumatic heart disease and 

dilated cardiomyopathy.  

Most cases of HF were seen in the month of May 

(38/237, 16%). This is usually the rainy season in 

Nigeria and more cases of ARI and malaria are seen 

during this period, and may therefore, explain the high 

prevalence in the month of May. 

The highest mortality was in December (4/16,25%). 

Over the years it has been noted that only critically ill 

patients were seen in  December ,which is a festive 

period in Nigeria , in ISTH.  Parents avoid coming to 

hospital during this period to avoid having their children 

admitted. Late presentation is known to result in  poor  

outcome. Animasahun showed that most mortalities 

occurred in the first 48 hours.10 The lowest mortality was 

in January (0%) and November (0%). The reason for this 

was not known. 

 

Conclusion 

The prevalence and outcome of heart failure in ISTH,  is 

similar to those seen in other parts of the country.  The 

causes are mainly preventable and treatable. Aside the 

recurring recommendation of prevention and early 

presentation, more has to be done by the physicians, 

other health workers in terms of prompt diagnosis and 

the Nigerian Government. We therefore recommend 

prompt diagnosis, quick institution of treatment, 

immediate  referral of cases to more equipped centers, 

provision of continued staff training, employment of  a 

highly motivated workforce, provision of enabling work 

environment and adequate facilities . These will surely 

reduce morbidity and mortality associated with heart 

failure in children 
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Abstract  
 

Background: The incidence of Road Traffic Crashes (RTC) is rising world-wide, with1.24 million people killed on 

the world’s roads in 2010 due to non-compliance with safety measures. The objective of the study was to determine 

the perception of inter- city commercial drivers on the enforcement of road safety laws in Kwara State, Nigeria. 

Methods: The study design was descriptive cross-sectional, in which multi-stage sampling method was adopted to 

select 410 inter-city commercial vehicle drivers in Kwara State. Data was collected using pre- tested interviewer 

administered questionnaire. Data analysis was done using EPI INFO version 3.5.1. An appropriate test of 

significance (Chi-square, t test) were used to test statistics and the level of significance was predetermined at less 

than 0.05 at 95% confidence level.  

Results:   Majority of respondents had good knowledge scores of risk factors and safety measures of RTC. There was 

significant relationship between the knowledge of risk factors for RTC and perception of road safety laws (p = 0.028). 

There was statistically significant relationship between perception to road safety laws and practice of safety measures 

among respondents (p = < 0.001).  

Conclusion: Commercial drivers with good knowledge of risk factors for RTC had good perception to road safety 

laws. It is recommended that continuous orientation of the drivers and enforcement of relevant laws are critical to 

addressing the challenges of road safety in Nigeria. 

 

Keywords: Perception, Drivers, Road traffic crashes, Roads safety laws 

Introduction 
 
 

 

Movement of passengers and goods from one place to 

another is made easy with different means of 

transportation viz: land (road, rail), air and water. 

Motorized road transport among others has changed the 

face of employment, trade, family life and health care, 

bringing benefits that were unimaginable 100 years 

ago.1With this development, patients can be 

transported to emergency rooms, deliver relief 

materials at the sites of disasters and take holidays in 

places people would not have been able to visit before. 

However, the price being paid as a result of road traffic 

injury for such benefits is too high.2 Road Traffic 

Crashes (RTC) occur when a vehicle collides with 

another vehicle, pedestrian, animal, road debris, or 

other stationary obstruction, such as a tree or utility 

pole or when the vehicle loses control.1-3A World 

Health Organization (WHO) report discussed the 

nature and dynamics of the problem of Road Traffic 

Accident (RTA)3 and in 1974, the World Health 

Assembly (WHA) adopted Resolution WHA27.59, 

declaring road traffic accidents a major public health 

issue and calling Member States to address the 

problem.4  

 

More than half the people killed in traffic crashes are 

young adults aged between 15 and 44 years, often the 

breadwinners in a family. Furthermore, road traffic 

injuries cost low-income and middle-income countries 

between 1% and 2% of their gross national product – 

more than the total development aid received by these 
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countries.5  In Nigeria, a study conducted in Ilorin, 

Kwara State revealed that over three-quarters of the 

victims of road traffic crashes are young people.6In 

2013, WHO reported that deaths from road traffic crash 

in 2010 were 5,279 (Nigeria), 1986 (Ghana) and 

14,804 (South Africa) while the rates of deaths from 

road traffic crash were 33.7, 22.2 and 31.2 

respectively.4 Traffic laws such as National drink-

driving law, drink-driving law defined by Blood 

Alcohol Concentration (BAC) and random breath 

testing/police check point used for enforcement are 

available in the countries however, the effectiveness of 

overall enforcement (respondent consensus: scale 0-10) 

vary between the three countries. While Ghana had a 

score of 3, Nigeria and South Africa had a score of 2.7 

The Federal Road Safety Corps (FRSC) in Nigeria has 

been making efforts to reduce the scourge of RTC by 

enforcing traffic regulations on the road users 

particularly the commercial vehicle drivers. However, 

some factors responsible for RTC are not efficiently 

and effectively addressed by the concerned authorities. 

These factors include drink-driving, use of unsafe 

tyres,poor use of traffic laws and low perceptions of 

enforcement of traffic laws among the Nigeria 

commercial vehicle drivers.4, 5 This study assessed  

perception of inter- city commercial drivers on the 

enforcement of road safety laws in Kwara State, North 

Central,  Nigeria. 

Materials and Methods 

The study was a descriptive cross-sectional in design 

that assessed the perception of inter-city commercial 

drivers in Kwara State, Nigeria on existing road safety 

laws and it enforcement. Multistage sampling 

technique was employed using two stages.  In stage 

one, a simple random sampling technique using the 

balloting method was adopted to select four major 

parks in each of the Kwara Senatorial districts. In stage 

two, each of the parks selected, systematic sampling 

method was used to select desired number of 

respondents among commercial drivers based on 

proportional allocation. Data were collected using pre- 

tested interviewer administered questionnaire. Data 

analysis was done using EPI INFO version 3.5.1. Chi-

square and t test were used to test statistics and the 

level of significance was predetermined at less than 

0.05 at 95% confidence level. Ethical approval for 

study was obtained from the Ethical Review 

Committee, University of Ilorin. Permission was 

sought from the different motor parks chairmen. 

Informed consent was obtained from respondents. 

  

Results 

In table one, the mean age of the respondents was 

46.78 ± 11.27 years. Men constituted 99.8% of the 

respondents. Majority 370 (90.3%) of respondents 

were Muslims and 39 (9.5%) were Christians. Yoruba 

ethnicity accounted for 387 (94.4%), Hausa were 2.0% 

and 1.5% were Igbo. On literacy level, 18 (4.4%) had 

tertiary, 103 (25.1%) secondary, 166 (40.5%) primary 

and 123 (30.0%) had no formal education. In terms of 

marital status, 94.6% were married, 2.2% were 

widowers and 3.2% were single.  

 

Table 1: Socio-demographic variables of 

respondents(N = 410) 

Socio-

demographic 

variables 

Frequency  Percent 

(%) 

Age group (years)  

   ≤ 25 16 3.9 

   26 – 35 62 15.1 

   36 – 45 131 32.0 

   46 – 55 109 26.6 

   56 – 65 74 18.0 

> 65 18 4.4 

Mean ± SD 46.78 ± 11.27  

Median (IQR) 45.00 (40.00 – 55.00) 

Range  22 – 73  

Educational level  

   None 123 30.0 

   Primary 166 40.5 

   Secondary 103 25.1 

   Tertiary 18 4.4 

Marital status   

Single 13 3.2 

Married 388 94.6 

Widowed 9 2.2 

SD: Standard deviation; IQR: Inter-quartile range 
 

Table two revealed that out of the 410 respondents that 

participated in the study, 324 (79%) of them had been 

booked for committing road traffic offence of which 74 
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(22.8%) had the issue settled by their union, 228 

(70.4%) had their vehicles inspected for necessary 

safety tools. About half of those booked, 167 (51.5%) 

were warned for the offence and 144 (86.2%) issued 1 

warning in the last six months. Of the 201 respondents 

that were booked, 115 (57.2%) were last booked more 

than 12 months ago while 28 (13.9 %) were last 

booked between 6 to 12 months.  Of the 201 

respondents booked in the last one year, 101 (50.2%) 

had more than 2 bookings. Majority of the respondents 

176 (87.6 %) that were booked felt the reason for 

booking was genuine. Many 186 (92.5 %) respondents 

reported that FRSC officers booked them 6 (3.0 %) 

mentioned VIO. 

Table 2: Respondents’ Arrest /Booking for violation of 

road safety laws (N = 410) 

Variable  Frequency  Percent  

Ever been arrested or booked for road safety violation 

Yes 324 79.0 

Vehicle inspected for necessary safety tools (n=324) 

Yes 228 70.4 

Warned  (n=324)  

Yes 167 51.5 

Number of warning in the last 6 months (n=167) 

1 144 86.2 

   ≥ 2 23 13.8 

Time of last booking (months) (n=201) 

< 6  58 28.9 

   6 – 12  28 13.9 

>12  115 57.2 

Number of booking in the last 1 year  (n=201) 

1 100 49.8 

   ≥ 2 101 50.2 

Reason for booking was genuine (n=201) 

Yes 176 87.6 

Booking done by (n=201) 

Police 9 4.5 

FRSC 186 92.5 

VIO 6 3.0 

 

Table three revealed that more respondents 233 

(56.8%) in the age group 26-55 years believed the road 

safety laws are appropriate compared with 12 (2.9%) of 

those ≤ 25 years. There was no significant relationship 

between age of respondents and perception of road 

safety laws (p = 0.979). The literacy level of 

respondents has no statistical significant relationship 

with perception to road safety laws p = 0.163. 

 

Table 3: Relationship between perception of road 

safety laws and socio-demographic variables of the 

respondents    

 Perception  

 Appropriate Stringent Total χ2 p 

value 

Variable  n (%) n (%) n 

(%) 

  

Age group (years)     

   ≤ 25 12 (2.9) 4 (1.0) 16 

(3.9) 

0.041 0.979 

 26 – 55 233 (56.8) 69 

(16.8) 

302 

(73.7) 

  

>55 71 (17.3) 21 (5.1) 92 

(22.4) 

  

Education Level     

   None 99 (24.2) 24 (5.9) 123 

(30.0) 

3.616 0.163 

Primary 120 (29.3) 46 

(11.2) 

166 

(40.5) 

  

Post-

Primary 
97 (23.7) 24 (5.9) 121 

(29.5) 

  

Marital status     

   Single 10 (2.4) 3 (0.7) 13 

(3.2) 

1.672Y 0.433 

   

Married 
297 (72.4) 91 

(22.2) 

388 

(94.6) 

  

Widowed 9 (2.2) 0 (0.0) 9 (2.2)   

  χ2: Chi square; *: p value <0.05 
 

In table four, majority of the respondents 303 (73.9%) 

with good knowledge scores of risk factors for RTC 

perceived that the road safety laws are appropriate. 

Few respondents 12 (2.9%) with fair knowledge of risk 

factors felt the laws are appropriate. Some of the 

respondents 84 (20.5%) among those with good 

knowledge believed the road safety laws are stringent. 

There was significant relationship between the 

knowledge of risk factors for RTC and perception of 

road safety laws p = 0.028. Many respondents 296 

(72.2%) who perceived the road safety laws 

appropriate had good safety practice for RTC. Of the 

respondents with poor safety practices, 20 (4.9%) 

opined that road safety laws are appropriate while 18 

(4.4%) of them believed that those laws are stringent. 

There was statistically significant relationship between 
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perception to road safety laws and practice of safety 

measures among respondents p = < 0.001.   

Table 4: Relationship between perception of road 

safety laws and the knowledge of risk factors and 

practice of safety measures  

 Perception  

 Appropriate Stringent Total χ2 p value 

Variable  n (%) n (%) n (%)   

Knowledge of risk factors    

Good 303 (73.9) 84 

(20.5) 

387 

(94.4) 

7.12

4Y 

0.028 

   Fair 12 (2.9) 6 (1.5) 18 (4.4)   

   Poor 1 (0.2) 4 (1.0) 5 (1.2)   

Practice of safety measures    

Good 296 (72.2) 76 

(18.5) 

372 

(90.7) 

14.1

59 

<0.00

1 

   Poor 20 (4.9) 18 (4.4) 38 (9.3)   

χ2: Chi square; *: p value <0.05 

 

Discussion 

 

The mean age of the respondents in this study was 

46.78 ± 11.27 years. This reflected that active 

population group is involved in commercial driving. 

Although the age range from 22 to 74 years, this 

showed the wide spectrum of individuals involved in 

transportation at early stage of life and continue till 

older age. Majority (90.3%) of respondents were 

Muslims and Yoruba ethnicity accounted for 94.4%. 

This is because there were more Muslims in the study 

sites (Kwara State) and it is predominantly Yoruba 

speaking area. 

 

On literacy level, many of the respondents either had 

primary (40.5%) or no formal education(30.0%). 

Driving work does not require advance education; 

therefore, it is not surprise that three-quarters either had 

primary or no formal education. In fact, it is because of 

challenges of job opportunities in Nigeria that probably 

made the 4.4% of those with tertiary education to be 

engaged in driving work. 

 

Out of the 410 respondents that participated in the 

study, 79% of them had been booked for committing 

road traffic offence at one time or the other, of which 

22.8% had the issue settled by their union. The 

proportion of driver booked for various reasons was 

high and it may be due to the fact that many of them 

hardly obey traffic laws and commit these offences 

repeatedly11,12 probably due to the fact that they 

perceive that these laws are not strongly enforced.13 

Among the law enforcement officers as seen in 

Nassarawa State, Nigeria where most of them 

perceived the enforcement of road traffic laws as being 

low.14 Continuous health education may indeed 

increase the compliance of commercial drivers in 

obeying traffic laws as seen  in studies carried out 

among drivers in Oyo and Lagos States where there 

was a marked improvement in road traffic habits’ by 

drivers as a result of repeated health education given by 

FRSC officials.15 

More than three-quarters 77.1% described the road 

safety rules/laws as being appropriate. There was no 

statistical significant difference between age of 

respondents and perception of road safety laws (p = 

0.979). The literacy level of respondents has no 

statistical significant relationship with perception to 

road safety laws p = 0.163. The road safety law 

awareness is necessary among the commercial drivers 

so that they can abide by the rules. Laurent &Florent 

demonstrated that age, level of education and 

frequency of use of a vehicle (duration of driving) were 

found to be moderately associated with perception of 

certain road safety laws (penalty/ surveillance and 

social communication).5 This affirms that age and 

duration of driving is related to perception of safety 

laws.    

Majority of the respondents 73.9% with good 

knowledge scores of risk factors for RTC perceived 

that the road safety laws are appropriate. This implied 

that more training is needed to equip more people with 

information and knowledge on road safety laws. There 

was significant relationship between the respondents 

knowledge of risk factors for RTC and perception of 

road safety laws p = 0.028. This is in line with a study 

on Perceived Legitimacy of Traffic Laws Enforcement 

where the average of the study sample considered the 

enforcement of safety laws as fair; especially on drink 

driving and seat belt laws.3,4 Closely related to this is 

the findings in a study of attitude of drivers to road 

safety; which revealed that majority (95%) of the 

respondents felt that seat belts reduce the risk of 

serious injury for both drivers and passengers.12 It is 

recommended that continuous orientation of the drivers 

and enforcement of relevant laws are critical to 

addressing the challenges of road safety in Nigeria. 
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Abstract  
 

 

Background: Lipid profile is a well known good index for the assessment of the risk of cardiovascular disease. The 

few studies that have been conducted to determine the effect of blood donation on lipid profile have produced 

conflicting results. The aim of this study was therefore to determine the effect of repeated blood donation on the lipid 

profile of blood donors in Ilorin, Nigeria. 

Methods: This was a hospital based cross - sectional study involving 125 consenting blood donors (Sixty seven 

regular and 58 first time donors matched for age and body mass index). Their serum total cholesterol, triglyceride, 

LDL and HDL were determined by enzymatic colorimetric method according to manufacturer’s instructions. 

Results: There was no significant difference in the mean values of total cholesterol, LDL and HDL but the mean 

value of triglyceride was significantly higher among regular than first time donors. (2.74 ±0.51 and 2.61± 0.51 

respectively; P=0.001).  Using HDL/total cholesterol ratio > 0.37 as risk for Coronary Heart Disease (CHD), a 

greater proportion of the first time donors were at risk of CHD than the regular donors although the difference was 

not statistically significant (55.2% versus 49.3%; P= 0.591)  

Conclusion: Repeat donors had a significantly higher mean value of triglyceride but lower risk of CHD as calculated 

by using HDL/ cholesterol ratio. However further studies using larger cohort of donors that can be followed up over 

a period of time will be more helpful in confirming the cardio protective effect of repeated donation. 
 

 

Keywords: Lipid profile, blood donation, cardio-protective effect 

Introduction 
 
 

In most developing countries including Nigeria, the 

demand for blood outweighs the supply because people 

have not developed the culture of donating blood 

voluntarily and most hospital blood banks depend on 

family replacement blood donations which are not as 

safe and not readily available as voluntary blood1-3 As 

technology in medical diagnosis and treatment is 

advancing the demand for blood is also rising.2 It is 

therefore crucial that healthy voluntary donors make 

commitment to donate regularly.  
 

Several strategies have been adopted to motivate people 

to donate blood voluntarily. One of such strategies is 

public awareness campaign and education of prospective 

donors on the benefit of regular blood donation. One 

important benefit that has been preached over the years is 

reduction in the risk of developing cardiovascular 

disease.  This is based on the outcome of studies that 

have been done in the past among regular blood donors.4-

6 The cardio-protective effect of repeated blood donation 

was attributed to reduction in iron load with each 

donation but this has been disproved by other studies.7 

 

Lipid profile is well known to be a good index for the  

assessment of the risk of cardiovascular disease.8 

Hypercholesterolaemia, raised low density lipoprotein 

(LDL) cholesterol and low High density lipoprotein 

(HDL) cholesterol are known risk factors for 

cardiovascular disease8, 9. Other risk factors include 

obesity, hypertension, diabetes mellitus and cigarette 
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smoking.  Several studies have been conducted to 

determine the cardio-protective effect of regular blood 

donation using lipid profile and some of the results have 

been conflicting.4,5,10-14 No such study has been 

conducted among blood donors in Ilorin, a city which is 

the gateway between the Northern and Southern part of 

Nigeria. There is a need to back up the information given 

to prospective donors during blood donation drives with 

a local data which is likely to serve as a useful education 

tool for motivating people to donate blood regularly. The 

aim of this study was therefore to determine the effect of 

repeated blood donation on the lipid profile of blood 

donors in Ilorin, Nigeria using first time donors as 

controls. 

 

Materials and Methods 

 

This was a cross - sectional study carried out among 

blood donors at the blood bank of University of Ilorin 

Teaching Hospital, a 640 bedded hospital located in 

North Central Nigeria. The proposal was approved by 

the Ethics and research committee of the hospital.                             

Consenting first time and repeat male and female donors 

between the ages of 18 and 65 years who had been 

screened negative for HIV, Hepatitis B and C were 

recruited for the study by purposive sampling method. 

Donors who were obese, diabetic, hypertensive, those 

who smoked cigarette and who had any cardiovascular 

disease were excluded from the study. 

 
The socio-demographic data, medical history and history 

of blood donation were obtained using a structured 

questionnaire designed for the study. Prior to donation, 

the weight and the height of the consenting donors were 

measured; this was used to determine their Body mass 

index (BMI). Thereafter 10 millilitres of venous blood 

was taken from each donor into a plain bottle. The 

sample was centrifuged at 2500g for 20 minutes and the 

serum extracted and transferred into another tube and 

stored at -30OC, this was used for the biochemical tests.  

Serum total cholesterol, triglyceride and LDL were 

determined by enzymatic colorimeric method. HDL was 

determined by Apo-B containing blocking reagent with 

enzymatic colorimetric method. All the tests were carried 

out according to manufacturer’s instructions. 

 

Data was analyzed using Statistical package for the 

social sciences (SPSS/PC+, version 15.0, SPSS Inc, 

Chicago, USA. 2007). Descriptive statistics was used to 

describe the serum total cholesterol, triglyceride, high 

density lipoprotein and low density lipoprotein of the 

blood donor. Student t-test was used to determine any 

difference in lipid profile of regular and first time 

donors. The level of significance was set at p<0.05.  
 

Results 
 

A total of 125 donors (88males and 37 female) of age 

range 17-59years and mean age 30.34 ± 9.6 were 

recruited into this study. Sixty seven were regular donors 

while 58 were first time donors. There was no significant 

difference in the mean age of the regular and first time 

donors (29.19±9.1 and 31.66±9.9 respectively; P=0.152) 

There was also no significant difference in the mean 

BMI of the regular and first time donors (24.94± 4.1 and 

24.76± 4.4 respectively; P=0.821). 

 

The mean values of all the parameters of lipid profile 

were within the normal range for both first time and 

repeat donors except for triglyceride that was higher than 

normal in both donor groups. Between the regular and 

first time donors there was no significant difference in 

the mean values of total cholesterol (5.12± 0.76 and 

4.97± 1.22 respectively; P=0.431), LDL (1.72± 0.46 and 

1.58± 0.45 respectively; P=0.084) and HDL (1.99± 0.54 

and 1.91± 0.46 respectively; P=0.386) but the mean 

value of triglyceride was significantly higher among 

regular than first time donors (2.74 ±0.51 and 2.61± 0.51 

respectively; P=0.001). (Table 1)  
 

Table 1: Comparison of mean serum lipid parameter of 

regular and first time donors 

Lipid profile Regular 

donors 

First 

time 

donors 

Total P 

value 

Total cholesterol 

(mmol/l) 

5.12± 

0.76 

4.97± 

1.22 

5.05± 

1.00 

0.431 

Non fasting 

Triglyceride 

(mmol/l) 

2.74 

±0.51 

2.45± 

0.47 

2.61± 

0.51 

0.001 

LDL(mmol/l) 1.72± 

0.46 

1.58± 

0.45 

1.66± 

0.46 

0.084 

HDL(mmol/l) 1.99± 

0.54 

1.91± 

0.46 

1.95± 

0.50 

0.386 

 

There was no significant difference in the HDL/ total 

cholesterol ratio between the regular and first time 

donors (0.39±0.10 and 0.41±0.15 respectively; P= 

0.571).  
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Table 2: Comparison of risk of CHD of regular and first 

time donors 

Ratio Regular 

donors 

First 

time 

donors 

Total P 

value 

HDL/Cholestero

l ratio 

0.39± 

0.10 

0.41± 

0.15 

0.40±

0.13 

0.571 

HDL/Cholesterol 

ratio  > 0.37(%) 

49.3 55.2 52.0 0.591 

 

(Table 2)Using the HDL/ total cholesterol ratio of > 0.37 

as risk for CHD there was a greater proportion of 

individuals with risk of CHD among the first time donors 

than the regular donors, but the difference was not 

statistically significant (55.2% versus 49.3%; P= 

0.591)(Table 2). Figure 1 shows the actual number of 

donors with risk of CHD in the 2 donor groups. 

 

Discussion 

Blood donation has been said to be protective against 

coronary heart diseases.15, 16The reason for this cardio-

protection was initially attributed to iron hypothesis. This 

hypothesis proposes that the reduction in iron load with 

each blood donation was the reason for the fall in 

incidence of cardiovascular diseases. This is because 

reduction in iron stores reduces lipid peroxidation. This 

hypothesis has however been debunked by results of 

other researchers17. Other studies suggested that blood 

donation may be beneficial by increasing the serum HDL 

concentration10. In this study therefore we compared the 

lipid profile of regular blood donors with those of first 

time donors in order to determine whether this 

observation is true with our own donors. First time 

donors of similar mean age and BMI were used as 

controls. 

Like in the previous studies by other researchers most of 

our donors were young with the mean age of 29.19±9.1 

and 31.66±9.9.4 This confirms the postulation that 

younger generation plays major role in the blood 

transfusion services all over the world. The mean values 

of all the parameters of lipid profile were within the 

normal range for both first time and repeat donors. This 

is in keeping with the study by Bharadwaj et al in India4 

There was no significant difference in the mean age and 

the BMI of the regular and first time donors in this study. 

There was also no significant difference in the mean 

values of total cholesterol, LDL and HDL between the 

regular and first time donors. This is in contrast with the 

finding by Uche et al among blood donors in Lagos, 

Nigeria5 and Bharadwaj et al in India4 The fact that the 

first time and repeat donors in this study were matched 

for age and BMI may explain the difference in our 

finding. The mean value of serum triglyceride was 

however higher among repeat donors than first time 

donor, which is also not in keeping with the report of 

Uche et al5 and Bharadwaj et al4 where there were no 

significant difference between the two donor groups.  

  

High Density Lipoprotein (HDL) and Total 

cholesterol/HDL values are the two major factors of 

relevance in the primary prevention of CHD. Plasma 

HDL levels are inversely related to the incidence of 

atherothrombotic disease18, 19. This is because of its role 

in preserving endothelial function20, 21. Using the HDL/ 

total cholesterol ratio <0.37 as risk for CHD there was a 

greater proportion of donors with risk of CHD among the 

first time donors than the regular donors, but the 

difference was not statistically significant. This is in 

keeping with the findings of Uche et al in Lagos.5 

Bharadwaj et al in India however reported a significant 

increase in risk among past donors compared to recent 

donors.4 They studied 157 male donors as compared to 

this present study where 125 donors were studied and the 

Lagos study where only 82 donors were studied. The 

higher number of donors and the fact that only males 

were studied may explain the significant finding in their 

study.  
 

Conclusion 
 

There was no significant difference in the values of total 

cholesterol, LDL and HDL between regular and first 

time donors but higher values of triglycerides was found 

in our regular than first time donors.  A greater 

proportion of our first time donors were at risk of CHD 



 
 

AMR                       Olawumi, et al; A study of the effect of repeated blood donation on lipid profile in Ilorin, Nigeria 

Annals of Medical Research, Vol. 5, Dec., 2016| 46 
 

than our regular donors using HDL/Total cholesterol 

ratio < 0.37, even though this difference was not 

statistically significant the finding can used as an  

educational tool to motivate donors in this part of the 

country. However further studies using larger cohort of 

donors that can be followed up over a period of time will 

be more helpful in confirming the cardio protective 

effect of repeated donation. 

 
Conclusion 
 

This study demonstrates that doctor’ white coats 

harbours aerobic bacteria. Of the two sites screened on 

the white coats, the mouth of the pockets aremuch more 

contaminated than the sleeves. Frequency of white coat 

usage in the hospital and manner of exchanging white 

coat among doctors are the two factors that shows 

significant relationship with whether or not the white 

coats would be contaminated among other factors such 

as age of white coat usage, number of white coat 

possessed and frequency of washing white coat. 

Therefore, purposeful use of white coats in the hospital, 

eradication of collecting from or giving white coats to 

others and regular washing of the white coats should be 

given priority in order to minimize the possibility of 

contamination thereby preventing spreadingof these 

aerobic bacteria in the healthcare settings. Also, as 

contamination of the hands is highly likely to occur from 

organisms present on the cuff as well as the mouth of the 

dominant pocket during contact and vice versa, the 

normal scrupulous hand washing should be observed 

before and after attending to patients. 
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Abstract  
 

The small scale repairers of lead-acid battery are at higher risk of lead poisoning above the risk for other members of 

the population in addition to the risk of other hazards of the battery repair work. The battery repair company may not 

implement effective preventive and control measures for workplace lead exposure. This study assessed the perception 

of hazards and utilization of safety measures among operators of small scale battery repair shops. 

This study was descriptive cross-sectional in design involving 200 Lead acid battery workers in Ilorin, Kwara State, 

North Central Nigeria. Systematic sampling method was used to recruit respondents using nominal roll of registered 

battery repairers as the sampling frame.   

Majority of the respondents (96.0%) and (92.0%) were aware of one or more protective devices and measures 

respectively. Half of the respondents that do not use face mask at work (53.5%) considered its use as unnecessary 

and none of the respondent has separate work dress. The workers should be educated on the need to protect their 

families from the hazards of Lead Acid Battery by wearing separated work dress and overall cloth always at work. 

 

Key words: Perception, Safety measures, lead poisoning, battery repair. 

Introduction 
 
 

The small scale repairers of lead-acid battery are at 

higher risk of lead poisoning above the risk for other 

members of the population1, 2 in addition to the risk of 

other hazards of the battery repair work. The battery 

repair company may not implement effective 

preventive and control measures for workplace lead 

exposure.3 

Lead intoxication is slowly progressive and difficult to 

detect. Lead poisoning is a common environmental 

health hazard world-wide especially in developed 

countries, and it remained the commonest cause of 

occupational poisoning world-wide especially in the 

developing countries.4 

In a Nigerian city of Jos, 34% of the population age 3 

weeks to 90 years have blood lead concentration > 

10μg/dl.5 Home near battery smelter was identified to 

be a risk factor for toxic blood lead level of 12.9 

μg/dl.1, 5 Workers in lead base industries are at 

increased risk of lead poisoning resulting in the 

neurotoxic effects, hematologic effects, fertility 

problems, kidney damage and encephalopathy. Matte 

investigated the risk of lead poisoning among 

household members exposed to small scale battery 

repair shops in Jamaica. Elevated blood lead > 25 μg/dl 

was common among subjects of all ages living near 

repair shops, especially among children less than 12 

years old, 43% of whom had blood lead greater than 70 

μg/dl. Eighty four percent of yards had soil lead levels 

above 500 parts per million at the premises of 

households near battery shop). Geometric mean blood 

and environmental lead levels were significantly lower 

at control households, where less than 10% of subjects 

in all age groups had elevated blood lead (maximum 33 
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μg/dl).1 Many workers in these industries are unaware 

of the hazards related to the work.2, 6  

In a study of battery workers in Philippine, personnel 

observed working in the battery reconditioning shops 

were not wearing any protective clothing, gloves or 

safety goggles.7 Some of the personnel working in the 

shops wore only shorts, no shirts or shoes, and others 

who were wearing tee shirts wore only sandals on their 

feet.7 In another study of battery recharging and 

reconditioning shops in Cambodia, only 2% and 5% of 

the respondents were aware of the toxic effects of lead 

on the population and the environment respectively.8 It 

is therefore pertinent to determine perception of 

hazards and utilization of safety measures among 

operators of small scale battery repair shops. 

Materials and Methods 

 

This study was descriptive cross-sectional in design.  

The study population was Lead acid battery workers in 

Ilorin, Nigeria. The register of the Association of their 

association was the basis for the selection into the 

study. Systematic sampling method was used to recruit 

respondents using nominal roll of registered battery 

repairers as the sampling frame.   

 

The data collected were entered into, and analyzed 

using SPSS version 16. Chi-squared analysis was done 

to assess the association between categorical variables. 

P-value < 0.05 was considered significant at the 95% 

confidence level. 

 

Consent was sought from the state chairman of the 

Association of Battery repairers, Kwara state. 

Individual informed consent was obtained from each 

participant after they had been educated about the 

study.  

Results 

 
 

Two hundred questionnaires were administered to the 

eligible Lead acid battery repairers in Ilorin west Local 

Government Area of Kwara state.  The questionnaires 

received 100% response rate. All the returned 

questionnaires were fully completed and suitable for 

analysis. All the respondents were males and of Yoruba 

ethnic group. Majority 83 (41.5%) of the workers were 

in the age range 40-49 years. Majority of the 

respondents were married (92%).  The highest 

educational qualification in the majority 154 (77.0%) 

of the respondents was secondary education (Table 1). 

Almost all the respondents (96.0%) were aware of one 

or more protective devices against the hazards of Lead 

Acid battery repair work. Majority of the respondents 

(92.0%) were aware of one or more safety measures 

against the hazards of Lead Acid battery repair work.  

 

Table 1: Socio-demographic Variables 

 

(Table 2).  Nearly half of the respondents (47.0%) use 

overall cloth always while another one out five 

respondents (23.0%) sometimes use it. None of the 

respondents reported frequent use of facemask at work  

Table 2: Respondents’ Awareness of safety 

measures 

Safety measures Awareness 

Yes No 

Personal protective 

devices 

192(96.0) 8(4.0) 

Other safety measures 184(92.0) 16(8.0) 

 

(Table 3). All the respondents wash hand before meal 

at work. Also, the majority of the respondents (92.5%) 

do not smoke cigarette at work. Only about one out of 

Socio-demographic 

Variables 

Frequency % 

Age group 
 (Years) 

  

  

20-29 39 19.5 

30-39 70 35.0 

40-49 83 41.5 

50-59 8 4.0 

Sex Male  200 100.0 

Highest 

Educational  

Primary  46 23.0 

Secondary  154 77.0 

Marital 

status 

Married  184 92.0 

Single  16 8.0 

Religion Christianity  39 19.5 

Islam  161 80.5 

Ethnicity Yoruba  200 100.0 
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ten respondents (11.5%) reported ever doing medical 

examination. None of the respondent has separate work 

dress (Table 4). 

Table 3: Distribution of Respondents by Use of 

Protective Devices  Multiple response  

Protective 

Devices 

Regularity 

of use 

Frequency % 

Overall Cloth Always 94 47.0 

Sometimes 46 23.0 

Never 60 30.0 

Apron Always 44 22.0 

Sometimes 16 8.0 

Never 140 70.0 

Cap Always 40 20.0 

Sometimes 16 8.0 

Never 144 72.0 

Glove Always 39 19.5 

Sometimes 31 15.5 

Never 130 65.0 

Booth Always 16 8.0 

Sometimes 7 3.5 

Never 177 88.5 

Goggle Always 8 4.0 

Sometimes 16 8.0 

Never 176 88 

Face mask Always 0 0.0 

Sometimes 39 19.5 

Never 161 80.5 

 

Table 4: Distribution of Respondents by Use of other 

Safety Measures 

                                             Multiple Responses N=200 

Safety Measures Frequency % 

Wash hand before meal 

at work 

200 100.0 

Do not smoke at work 185 92.5 

Eating place separated 87 43.5 

Bath before leaving work 

place 

55 27.5 

Wash Workplace floor 39 19.5 

Wash face before meal at 

work 

38 19.0 

Ever done Medical 

examination 

23 11.5 

Half of the respondents that do not use face mask at 

work (53.5%) considered its use as unnecessary 

(Figure 1).  Respondents’ with secondary education 

were more likely to use Face Mask and glove at work 

compared with the respondents’ with primary 

education. However, there is no statistically significant 

association between the respondents’ education and use 

of face mask since the P-value is more than 0.05 (Table 

5). 

 
Figure 1: Respondents’ Reasons for not using Face 

Mask   

 

Table 5: Distribution of Respondents’ Use of Face 

Mask and glove by Educational Level 

  Highest Educational 

Qualification 

  

  Primary  Secondary χ2 P-

value 

Face 

mask 

Yes 8 

(17.4%) 

31 

(20.1%) 

0.1692 0.6808 

No 38 

(82.6%) 

123 

(79.9%) 

  

Glove Yes 16 

(34.8%) 

50 

(35.1%) 

0.0012 0.9718 

No 30 

(65.2%) 

100 

(64.9%) 

  

 

Discussion 

The respondents’ age ranged from 22 years to 52 years. 

The mean age was 36.5 years while the modal age was 

34 years.  This finding is similar to the finding of 

Ahmed et al who reported aged range between 23 and 

57 years and who had worked for over six months in 

lead acid battery repair units of transport service 

enterprises in Addis Ababa.12 All the workers studied 

were male. This is different from the finding of Ahmed 

et al where 11.1% of the respondents were female.3 

The difference could be due to cultural differences. In 
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Nigeria, women rarely engage in occupations requiring 

technical skills.  

Majority of the respondents had secondary education 

(77.0%). None of the workers had tertiary education. 

This is probably due to low education requirement for 

the work.   

All the workers had a form of training on the Lead 

Acid Battery Work. Almost all the respondents 

(98.0%) had training as apprentice under a trainer 

while only a few of the respondents (4.0%) had 

training through the National Directorate of 

Employment. Many of the workers had worked for 16-

20 years (41.0%).  

All the respondents were aware of one or more hazards 

of Lead Acid Battery Work. This is different from the 

report of Cambodia study of Lead Acid Battery 

Workers where only 2.0% of the battery workers were 

aware of the toxic effects of lead on the workers.8 The 

main source of information is the interaction with their 

colleagues. None of the respondents had accessed any 

information on the hazards of Lead Acid Battery from 

the radio, health workers or textbook/journal. The low 

educational qualification of the respondents may be the 

reason why they did not obtain information from 

textbook/journal. 

All the respondents considered concentrated acid to be 

hazardous. Also, the majority of the respondents 

considered electric shock (96.0%), fume from charging 

battery (96.0%) and diluted acid (92.0%) to be 

hazardous. These high levels of awareness and correct 

perception of the hazards of Lead Acid Battery Work is 

commendable and it should be encouraged since the 

awareness of hazards is fundamental to safety practice. 

Almost all the respondents (96.0%) were aware of one 

or more protective devices against the hazards of Lead 

Acid battery repair work. Majority of the respondents 

(92.0%) were aware of one or more safety measures 

against the hazards of Lead Acid battery repair work. 

Nearly half of the respondents (47.0%) use overall 

cloth always while another one out five respondents 

(23.0%) sometimes use it. More than half of the 

respondents either do not use overall cloth or were not 

consistent with the use of cover cloth. This exposes the 

worker to lead dust and electrolyte. None of the 

respondents reported frequent use of facemask at work. 

Nearly one in five of the respondents (19.0%) always 

use glove while another 15.5% sometimes use glove. 

This is sharp contrasts with the findings of Tokyo 

study where 92.0% and 88.0% of the workers in a Lead 

Acid Battery recycling company always use face mask 

and glove respectively.9 The difference may be due to 

the presence of enforcement of the use of protective 

devices in Tokyo the Company whereas there may not 

be such in the small scale industries, particularly, Lead 

Acid Battery repair work. The majority of the 

respondents that do not use face mask at work (73.3%) 

considered the use of face mask as unnecessary. The 

majority of the respondents that do not use glove at 

work (87.8%) considered the use of glove as 

unnecessary.  

Concerning hygienic practices, a form of safety 

measure against hazards of Lead Acid Battery Work, it 

has been recognised that cleanliness in the workplace 

will reduce the exposure to toxic substances, 

particularly lead. All the respondents wash hand before 

meal at work. This is similar to the finding from Tokyo 

Company where 99.0% of the respondents wash hand 

before meal at work.9 However, the high proportion of 

the respondents washing hand before meal might be 

due to the cultural and religious reasons rather than 

measure against hazards of Lead Acid Battery Work.  

Nearly one in twenty workers (19.0%) washes face 

before meal at work. This is lower than the proportion 

that washes face from Karita study where almost all the 

workers (92.0%) washes face before meal at work.9 

This shows that the majority of the workers may be 

ingesting lead dust on their face and lips every time 

they eat food at work.  

Smoking at work place may act as a vector for lead to 

be conveyed from hand and face to the mouth. It is 

possible to ingest lead via contaminated cigarettes and 

fingers when workers smoke or simply touch their 

mouth. Therefore, restriction of smoking could reduce 

the unnecessary uptake of lead in the workplace. The 

main mechanisms could be inhalation lead dust 

following the contamination of cigarettes by workers’ 

fingers and partially to the impairment of lung 

clearance mechanisms by smoking. The majority of the 

respondents (92.5%) do not smoke cigarette at work. 

This finding is better than the finding of Karita in 

Japan where fewer proportions (41.0%) of the workers 
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do not smoke at work.9 Observing very little proportion 

of workers that smoke at the work place may not 

necessarily mean that the workers were observing 

safety measures rather a reflection of the lower 

prevalence of smoking among the workers. Only about 

one out of ten respondents (11.5%) reported ever doing 

medical examination. 

The influence of respondents’ education on the use of 

face mask and glove were tested. There were no 

significant association between the respondents’ 

education and the use of glove or face mask.  

Conclusion 

All the respondents were aware of one or more hazards 

of Lead Acid Battery Work including concentrated 

acid, electric shock, fume from charging battery and 

diluted acid. The majority of the respondents that do 

not use face mask or glove at work considered the use 

of face mask or glove as unnecessary. Non observance 

of safety measure poses hazards to these workers 

family members especially, the children. 

The Lead Acid Battery Workers should be educated on 

the need to always observe safety measures and use 

protective devices at work. The workers should be 

educated on the need to protect their families from the 

hazards of Lead Acid Battery by wearing separated 

work dress and overall cloth always at work. The 

Government should enforce the use of protective 

devices among this group of small scale workers 

through legislation. 
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Abstract  
 

Background: Malaria is still a major public health problem facing pregnant women particularly in Nigeria. This 

study determined the prevalence of non-clinical malaria parasitemia among clients presenting at ante natal clinics in 

the hospitals in Ilorin, north central Nigeria. 

 Methods: Blood samples were collected from 332 pregnant women at ante natal visits in the hospital for malaria 

parasite detection. Plasmodium specie was confirmed by microscopy using thick blood film method and packed cell 

volume (PCV) was determined using. Univariate analysis and chi-square statistical tests were used to analyze the 

data. 

Results: Seventy (70) of the pregnant women were infected with non-clinical malaria, giving a prevalence rate of 

21.1% and 262(78.9%) were negative. The parasitaemia increases from women of age 20-24 years (8.6%) and peaked 

within age group 30-34 years (48.6%), declined sharply to 14.6% among age 35-40 years. There was no statistical 

significant in the parity and infection (p>0.05).  The usage of mosquito bed net was associated with protection from 

malaria (OR=2.26; p<0.05) while those pregnant women who practised farming were at risk of malaria infection 

(OR=1.04; p<0.05). There was a weak significant correlation between Packed Cell Volume and malaria parasitaemia 

in the study (p=0.057). 

Conclusion: Malaria is still a health problem affecting the pregnant women in Ilorin. Efforts should be made to 

strengthen vector control measures such as intermittent preventive treatment, Insecticide-treated bed nets, poverty 

reduction, improved nutrition, improved housing and other basic amenities which will invariably reduce the burden 

of malaria infection in pregnancy. 

 

Key words: Asymptomatic, Malaria, Pregnancy, Children. 

 

Introduction 
 
 

Malaria still kills in sub-Saharan Africa despite 

remarkable achievements in reducing malaria mortality. 

It is a life threatening parasitic disease transmitted by 

infected female Anopheles mosquitoes. It is a major 

public health concern worldwide, causing 216 million 

infections and approximately 655,000 deaths in the year 

20101,2.  The disease is endemic in parts of Asia, Africa, 

Oceania, and Central and South America, with around 

90% of the global malaria burden borne by Sub-

Saharan Africa. Women are more susceptible to malaria 

during pregnancy and in the puerperium3,4. Signs and 

symptoms of malaria include intermittent fever, body 

aches and pains, malaise, generalized body weakness. It 

is the major aetiology of fever and anaemia in 

pregnancy in Africa where malaria caused by infection 

of Plasmodium falciparum is prevalent. Women with 

systemic parasitaemia are twice fold prone to severe 

anaemia than women whose blood stream is free of 

parasites3. 
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The complications from malaria in pregnancy could be 

disastrous both on the carrier of the pregnancy and the 

foetus. Malaria can cause several complications such as 

abortion, stillbirth, low birth weight, damage to cells of 

the central nervous system and even death3. 

Incidentally malaria infection is more rampant among 

the primigravidae and secundigravidae than the 

multigravidae5. The reason for disparity in infection is 

because immuno-suppression associated with 

pregnancy, occurs more in the first than subsequent 

pregnancies3. Most pregnant women with malaria are 

usually without clinical manifestations6.  Prevalence of 

asymptomatic parasitemia in pregnancy up to 95.4% 

had been reported in various studies with different 

complications7,8,9,10,11,12. The aim of this study was to 

determining the prevalence of asymptomatic malaria 

parasitemia among clients presenting in ante natal 

clinics in general hospital in Ilorin, north central 

Nigeria. This will help to detect the enormity of the 

problem and help create awareness to the policy makers 

to scale up preventive measures against this public 

health problem among the pregnant mothers. 

 

Material and Methods   

Ethical considerations 

Ethical permit was obtained from the research ethics 

committee of Kwara State Ministry Health, Ilorin and 

from the hospital authorities and informed consent 

sought and obtained from the participants. 

 

The study area, population and design 

This cross-sectional study was conducted among 

pregnant women that attend antenatal clinics at the 

General Hospital, Ilorin. Ilorin is the capital of Kwara 

State, Nigeria located on 8.9848° N, 4.5624° E .  Kwara 

State is in stable malaria transmission zone where 

malaria is present throughout the year with a marked 

increase during the rainy season which normally runs 

from April to September. Ilorin  town stands on higher 

level and the soil can be described as well drained, 

moderately leached and with moderate humus content. 

 

The state is made up of 13 local government areas. It 

occupies a land mass of 36,825 km2 and has the 

population of 777,667 people as was reported in 2006 

by the National Population Commission. About 75% of 

the population are rural dwellers with subsistence 

farming as their major occupation. Malaria transmission 

is endemic in the state. The study was carried out from 

January to May 2016, which spanned through the dry 

and rainy season. Only pregnant women who were 

willing to be part of the study were included in the 

study. The exclusion criteria were those who refused 

consent, symptomatic infection (fever, chills, rigor, 

nausea, vomiting, headache), preterm labor, and HIV in 

pregnancy. A structured data sheet was administered to 

the women by the authors after explaining the purpose 

of the study and obtaining informed consent which was 

later reconfirmed in the postnatal ward after delivery as 

participants are allowed to opt out of the study if they 

so desire in the course of the study. 

 

Sampling procedure 

Detection and quantification of malaria parasites.  

About 2 ml of blood samples were collected by venous 

blood for the detection of malaria parasite by 

experienced microscopist. Thick blood films were 

prepared, air dried, Giemsa-stained, and observed under 

the microscope for identification and quantification of 

malaria parasites. Malaria parasites were counted 

against 200 leukocytes, and counts were expressed as 

the number of parasites per microliter of blood, 

assuming an average leukocyte count of 8,000 cells/μl 

of blood13, 24 . Briefly, before counting, about 100 fields 

of the thick film were examined to detect the presence 

of malaria parasites at 100x oil immersion. The glass 

slide was placed on the microscope stage with the label 

side to the left. All asexual parasites were counted 

starting at the top most part of the film and a field with 

a good number of  evenly distributed white blood cells 

were observed and started counting. Using a multiple 

type tally counter, parasites were counted and white 

blood cells simultaneously by clicking on the assigned 

key as parasites or white blood cells. After counting all 

the parasites and white blood cells in one field, move to 

the next field following the pattern of movement and 

repeat the same counting procedure and so on. Error by 

overlapping the fields was avoided. When counting was 

completed, calculation of  the parasite density using an 

estimated average white cell count of 8000/µL was 

calculated as follow;  

Number of parasites counted x 8000 white blood 

cells/µL    = Parasites / µL blood                         

                      No. of white cells counted 

Determination of packed cell volume.  

For Packed Cell Volume (PCV), micro hematocrit 

tubes filled with blood were centrifuged in a micro-
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hematocrit rotor for 5 minutes at 10,000g. The tubes 

were placed in the micro-hematocrit reader and 

pregnant women with PCV values ≤ 30% were 

considered as anaemic, which was further classified as 

mild (27–29%), moderate (19–26%), or severe 

(≤19%)14. 

 

Statistical analysis 

Data were double-entered and cross-checked in 

Microsoft Excel version 2013. Statistical analysis was 

done using SPSS version 16 for windows. For 

univariate analysis, frequencies were compared using 

the Fisher's exact tests. Prevalence of malaria within 

age groups and gender were compared using Pearson's 

Chi-squared test. Odds ratio (OR) were calculated for 

risk estimation between malaria parasitaemia and 

Factors influencing malaria parasitaemia among the 

pregnant women, malaria parasitaemia and anaemia 

status of the women. Logistic regression was carried 

out to investigate the relationship between anemia and 

occurrence of parasitic infection in the study 

population. P-value ≤ 0.05 was considered significant 

during the analysis 
 

Results 

The study was carried out in the months January 

through May 2016. A total of 332 blood samples were 

taken from apparently healthy pregnant mothers aged 

19 – 40 years were screened for malaria parasite in 

order to investigate the prevalence of asymptomatic 

malaria parasitaemia. Plasmodium falciparum was the 

malaria specie identified. Seventy (70) of the pregnant 

women were infected with asymptomatic malaria, 

giving a prevalence rate of 21.1%.  Majority of the 

women were resident in Ilorin metropolis as of the 

period of sampling while about 13.6% were from 

neighbourhood villages.  

 

The demographic variables of the women are shown in 

Table 1.  One hundred and twenty eight 

128/332(38.6%) of the study group were nulliparous 

while 114/332 (34.3%) were primigravidae and 

multigravidae were 32/332 (9.6%). The differences in 

parity and infection was not statistically significant 

(p>0.05). Majority of the asymptomatic malaria 

positive pregnant women 34(48.6%) were aged 

between 30 and 34 years. The malarial parasitaemia 

increases from women of age 20-24 years (8.6%) and 

peaked within age group 30-34 years (48.6%), declined 

sharply to 14.6% among fairly older pregnant women 

(age group 35-40 years). Nulliparous and Primiparous 

women constituted the largest infected groups (28.1%) 

and (17.5%) respectfully. The differences in malaria 

positivity by parity were not statistically significant. 

 

Table 1; Prevalence of asymptomatic malaria 

parasitaemia (n= 332, p<0.05) 

Age group Number 

(%)              

MP 

negative 

(%)           

MP  

positive 

(%) 

P 

value 

≤19 6 (1.8)    6(2.3)                              0 (0.0)                          0.221 

20-24 36 (10.8)                     30(11.5)                           6(8.6)  

25-29 76 (22.9)                     56(21.4)                           20(28.6)  

30-34 144 

(43.4)                   

110(42.0)                          34(48.6)  

35-40 70 (21.1)                      60(22.9)                          10(14.3)            

Parity      

Nulliparous 128 (38.6)                    92 (71.9)                         36(28.1)                               

Primiparous           114 (34.3) 94(72.5)                          20(17.5)                              

Secundgravidae 58 (17.5)                     50 (86.2)                         8(13.8)                               

0.085 

Multigravidae 32     

(9.6)                   

        

26(81)                             

6(19)                                  

 

Factors influencing malaria parasitaemia among the 

pregnant women is shown in Table 2. Few of the study 

participants used mosquito bed nets 34(10.2%) and 

more of these women were protected from malaria 

infection 22 (64.7%). The usage of mosquito bed net is 

associated with significant protection from malaria in 

this study, the women who used bed net would be two 

times protected from malaria infection than those who 

did not use bed net (OR=2.26; p=0.032). The use of 

mosquito net to prevent mosquito bite has been 

advocated strongly especially during pregnancy.  

 

The usage of window net is not associated with 

protection from malaria in this study, the women who 

lived in the residence that has no mosquito net on the 

window were likely to be susceptible to malaria 

infection though not statistically significant (OR=1.78; 

p=0.15). 

 

Farming occupation was strongly associated with 

malaria infection among the women, those pregnant 

women who were farmers were at risk of malaria 
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infection (p<0.001; OR=1.04). Twenty five percent of 

the pregnant women that were on self prescribed 

prophylaxis were protected 31 (25.0%). The habit of 

self prescribed prophylaxis was not associated with 

protection from malaria infection, however the women 

who practised it were at risk of infection (OR=1.44; 

p=0.17). Other risk factors were not associated with 

malaria infection in this study. 

 

Table 2: Factors influencing malaria parasitaemia 

among the pregnant women (p<0.05) 

Variables No 

exam 

Outcome P 

 value 

OR (95% 

CI) 

   MP 

Pos 

MP 

Neg 

  

Mosquito bed net      

No  298 

(89.8) 

58 

(19.5)  

240 

(80.5) 

Ref 1 

2.26 (1.1- 

4.82) Yes 34 

(10.2) 

12 

(35.3) 

22 

(64.7)  

0.032* 

House has window 

net 

     

Yes 57 

(17.2) 

8 (14)  49 (86) Ref 1 

No 275 

(82.8) 

62 

(22.5)  

213 

(77.5) 

0.15 1.78 (0.80-

3.96) 

  Sleep outside 

occasionally 

   

No 285 

(85.8) 

62 

(21.8)  

223 

(78.2)  

Ref 1 

0.74 (0.33-

1.66) Yes 47 

(14.2) 

8 

(17.1)    

39 

(82.9)  

0.45 

Self prescribed 

prophylaxis  

     

1 

No 208 

(62.7) 

39 

(18.8)  

169 

(81.2)  

Ref 

Yes 124 

(37.3) 

31 

(25.0)  

93 

(75.0)  

0.17 1.44 (0.85-

2.47) 

Recent 

Journey 

      

No 307 

(92.5) 

64 

(21.0) 

243 

(79) 

Ref 1 

Yes 25 

(7.5) 

6 

(24.0) 

19 (76) 0.7 1.20 (0.46-

3.13) 

Education 

Tertiary 

Primary 

      

46   

(13.9) 

 6 

(15.0) 

40 

(86.9) 

Ref 1 

66   

(19.9) 

14 

(21.2) 

52 

(78.8)  

0.26 1.79 (0.63-

5.09) 

1.90 (0.60-

6.10) 

Secondary  36   

(10.8) 

8 

(22.2) 

28 

(77.7)  

0.27 

Arabic 

Profession 

184 

(55.4) 

42 

(22.8) 

142 

(77.1)  

0.14 1.97 (0.78-

4.97) 

      

Market 

business 

17     

(5.1) 

1 (5.9)  16 

(94.1) 

Ref 1 

Full time 

house wife 

121 

(36.4) 

8(6.6) 113 

(93.4)  

0.9 1.13 (0.13-

9.66) 

Farmers  

Petty 

45   

(13.6) 

39 

(86.7) 

6 (13.3)  <0.001* 1.04 

(11.58-

traders 149  

(44.9) 

22 

(14.8) 

127 

(85.2)  

0.3 934.40) 

2.77 (0.35, 

21.97) 

Spearman rank correlation coefficient was used to 

check for the correlation. There were significant 

correlation between malaria parasiteamia and age of the 

pregnant women, also there was significant correlation 

between Packed Cell Volume and age of the women 

(p=0.043 and p=0.025) respectfully. Similarly there 

was a weak significant correlation between Packed Cell 

Volume and malaria parasitaemia in the study 

(p=0.057). 

 

          A   B  C 

Figure 1: Correlation between malaria parasitaemia and 

age (A), malaria parasitaemia and Packed Cell Volume 

(B), Packed Cell Volume and age (C). 

Discussion 

The results of the present study clearly showed that the 

occurrence of asymptomatic falciparum malaria is of 

public health importance among pregnant mothers in 

Ilorin, Kwara state, Nigeria. The prevalence of 

asymptomatic malaria (21.1%) recorded in the study 

confirms previous reports that malaria is hyperendemic 

in Kwara state Nigeria13,15. 

 

Studies from different locations in Nigeria have 

reported malaria parasitaemia rates from pregnant 

women to be 24.8%16 and 12%17. The variation in these 

prevalence rates may be due to multiple factors which 

may include non similarity in malaria parasite 

transmission, differences in study population 

characteristics, use of preventive measures such as 

insecticide treated mosquito nets and variations in study 

design and sample size. Though it was previously 

observed that the majority of malaria infections in 

individuals living in endemic regions are asymptomatic 
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with the young children bearing the highest burden of 

disease and carrying asymptomatic infections for most 

of the time18. However the prevalence in this present 

study is unacceptably high among pregnant women. 

The prevalent rate of (21.1%) observed in this study 

was higher than in Maputo, Mozambique where 

(17.3%) of screened pregnant mothers were infected19. 

However, the prevalence rate of (21.1%) observed in 

this study was lower when compared with prevalences 

from the works of scientist in other areas. In Nigeria, 

researchers have reported malaria parasitaemia in 

pregnancy with high rates; Edogun and others, reported 

a prevalence rate of 51.9% of malaria parasitaemia 

from pregnant mothers in some remote rural areas of 

Niger State, north central Nigeria20, (58.4%) reported in 

Enugu by Nwagha and others21. The age of a woman 

can influence malaria parasitaemia in pregnancy. In  

Nigeria, malaria parasitemia in pregnancy has been 

shown to be associated with pregnant women who are 

younger less than 20 years17. The association between 

maternal age and asymptomatic malaria parasitemia in 

this study did not reach a significant level though the 

women of low age were less parasitemic. This finding 

is at variance with other findings where maternal age 

less than 20 years was reported as a significant risk 

factor. 

 

Parity had been associated with malaria parasitaemia 

from other studies21 but in this present study, we found 

no significant changes in malaria prevalence and parity. 

As the parity increases less participants were sampled 

and this may have affected the significant level. 

However it was observed that susceptibility to malaria 

was high in nulliparous (28.1%) with sharp decline 

among the primigravidae (17.5%). Other studies have 

reported that susceptibility of pregnant mothers to 

malaria infection is more in the early months of 

pregnancy such as the second trimester than during the 

third trimester21.he high prevalence of malaria 

parasitaemia in nulliparous compared to multigravidae 

(Table 1) could have probably resulted from 

immunosuppresant action of hormone notably cortisone 

on cell mediated immunity produced regularly during 

pregnancy and acquisition of parity specific immunity 

which reduces susceptibility to malaria infestation 

during pregnancy as parity increases22  

 

Education and profession influences the malaria 

parasitaemia15. Pregnant women of low education status 

were more infected than those who had tertiary 

education though  statistically significant  (p>0.05). The 

profession of the women influenced the parasitaemia. 

Farming as a profession correlates strongly with 

malaria infection in this study. Women who practised 

farming in this study had the highest malaria 

parasitaemia with a high occurrence (86.7%) of all 

parturients with parasitaemia in this study. Such women 

in this category would likely be constantly be infected 

(OR=1.04; p<0.001). This may be because these groups 

of parturients are more likely to live in a dirty 

environment where mosquito breeds, thus they are 

more exposed to infection. 

 

Depending on the level of malaria parasitaemia in a 

geographical location, up to 50% of pregnant women 

may carry malaria parasitaemia, especially in the 

placenta, without visible signs or symptoms23. As 

expected, at this period the nonclinical parasitaemia 

constitutes a great risks to both the mother and the 

growing baby in the uterus which may eventually 

results into non-noticeable maternal anaemia  and low 

birth weight (LBW) and neonatal mortality3. The  

Packed Cell Volume of the women in this present study 

had a weak positive correlation with parasitaemia 

(p=0.057). The weak significant reduction in PCV level 

indicates a weak relationship between malaria 

parasitaemia and anaemia. This may be due to the fact 

that pregnant women with malaria parasitaemia are 

likely to be anaemic though may or may not be severe. 

Though a weak positive correlation with parasitaemia is 

observed, it shows that there was significant decrease in 

red blood cells with increasing parasite density. This 

may be possible because as the parasite density 

increases, there will be increase in red cell breakdown 

and thus consequently lead to anaemia. This may have 

been supported by the fact that some of the women 

were from poor socio-economic background since they 

were predominantly subsistent farmers. 
 

Conclusion 

This study shows that despite the efforts of policy 

makers at reducing the prevalence of parasitic diseases 

asymptomatic malaria is still a health problem affecting 

the pregnant women in Ilorin. Efforts should be made 

to strengthen vector control measures such as 

intermittent preventive treatment, Insecticide-treated 

bed nets to break the transmission. In addition, there 
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should be concerted efforts to reduce poverty, improve 

nutrition, housing and provide other basic amenities 

which will invariably reduce the burden of malaria 

infection in pregnancy. 
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Abstract  
 

Globally, various population groups have been found to possess different distribution of fingerprint patterns. 

Fingerprints (dermatoglyphics/epidermal ridges) are a unique form of evidence that is of immense significance 

towards personal identification in forensic science. Handedness (hand dominance) refers to uneven distribution of 

fine motor skills between the left and right hand in an individual. It is a characteristic form of specialization which 

an individual prefers the use of one hand for clearly defined activities (such as writing, eating, cutting) ahead of the 

other hand. 

This study was carried out to evaluate fingerprint patterns in relation to Handedness amongst students of three 

tertiary institutions in Ilorin Kwara State, Nigeria. 

The study was conducted on 509 students of (The University of Ilorin, Kwara State Polytechnic and Kwara State 

College of Education) al located Ilorin Kwara State. 253 Left handed (132 male and 121 female) and 256 Right 

handed (126 male and 130 female) Individuals. Handedness was established using the Edinburgh Handedness 

inventory, where subjects performed 3unimanual tasks (writing, sweeping and throwing) and also indicated for 

(using a knife, threading a needle,  using a spoon, using a toothbrush, using a scissors, painting, striking matches, 

using a key, using a comb)  the preferred hand used in  performing these tasks,  to evaluate handedness. 

Fingerprints were obtained using the ink and paper method. Data obtained was analyzed to determine the print and 

distribution patterns of the students.  Statistical analysis was performed on the collated data using Mini TAT 

Statistics for Windows (version 16). 

Result of this study showed the distribution of the ulnar loop pattern in the following order: 49.05% on the thumb, 

48.45% on the Index finger, 72.9% on the middle finger, 64.8% on the ring finger and 83.4% on the little finger for 

the Left Handed Individuals(LHI) and 52.35% on the thumb, 52.7% on the index finger, 62.15% on the middle 

finger, 64.1% on the ring finger and 88.3% on the little finger in Right Handed Individuals (RHI). The t–test 

statistical analysis of the collated data indicated that thedistribution of fingerprint patterns in relation to handedness 

differences were not statistically significant (p>0.05) between the male and female subjects. 

 

Key Words: Dermatoglyphics, Handedness, LHI=Left Handed Individuals, RHI=Right Handed Individuals 

Introduction 
 
 

In mammals, there are several distinguishing 

morphological patterns which are often unique, for 

instance, the stripes pattern observed in Zebra or those 

seen in a Tiger. Each of these mammals possesses 

these features, which are intrinsically unique to each of 

them (Banergee, 1970; Banergee and Banerjee, 1975; 

Bansal, 1965). In a similar vein, the palmar and plantar 

surfaces of the order of primate are structured with 

ridges. Evidently, the patterns found on the palms, 

soles and lips are entirely unique (Bansal, 1967). 

Dermatoglyphics implies the scientific study of 

epidermal ridges (papillary peaks, traceries of fine 

ridge) patterns seen on fingers (as finger prints) and on 

palms (as palm prints). The structural architecture of 

these ridges is distinct and unique to each individual 

and has been found to be strongly influenced by 

genetics (Gutierez et al., 2012). Individual 

dermatoglyphic patterns are not affected by exogenous 

factors after birth (Naffah, 1977). These ridges with 

their features as formed on fingers and palms are 
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distinct, permanent and will remain unaltered all 

through life except in cases of injuries/burns that could 

exert a parmanet damage to the ridges. Hence, the 

holistic study of palm and finger print patterns has 

been viable towards individuals’ identification (Tay, 

1979). 

 Fingerprints have a value in the diagnosis of hereditary 

disorders as well as forensic identification of 

individuals (Crawford and Duggirala, 1992).The 

commencement of formation of dermal ridges occurs 

about the 13th week of development and is completed 

at the close of the 21st week after which they remain 

undistorted. They often follow a polygenic inheritance 

pattern (Abueet al., 2013: Manoj and Helmlata, 

2012).Vital growth of various major organs 

commences about this period of development, 

particularly neuronal development, hence, the ridge 

pattern is vulnerable and can be affected by various 

abnormalities of early development; genetic disorders, 

such as Down Syndrome and skeletal malformations, 

e.g., polydactyly (Singh et al., 2016). Genetics is 

thought to instruct when and where friction ridges will 

form by providing the road map for proteins; however, 

nature provides the boundaries for patterning through 

physical mechanisms (Ball, 1999).Although, findings 

from several studies have been able to establish that 

friction ridge patterning is also affected by the 

environment (Chakraborty, 1991; Hirsch, 1964; 

Loesch, 1982, 1983; Slatiset al., 1976; Weningeret al., 

1976). 

Handedness (seen as hand dominance) refers to the 

uneven distribution of fine motor skills between the left 

and right hand (Raymond and Pontier, 2004). It 

describes in general, a characteristic form of 

specialization in which an individual prefers the use of 

one hand for clearly defined activities as seen in 

writing in preference to the other. Hence, an individual 

who is found using his or her right hand to carry out 

daily routines requiring skill coordination such as 

writing, cutting, sweeping is said to be right handed 

(Zoran, 1998). Over 85 to 90% of the world population 

is estimated to be right handed implying that only 

about 10 to 15% of the world population is left handed 

(Marchant and McGrew, 1998; Corballis, 1991; Zoran, 

1889; Hardyck and Petrinovich, 1977). The handedness 

of an individual is thought to be under the control of 

several variants, to which some are in genes that 

contribute to the determination of body left/right 

asymmetry (Brandleret al., 2013). Left handedness is 

thought to develop genetically and is believed to be 

determined by the gene leucine rich repeat trans-

membrane neuronal (LRRTM1), which is found to be a 

maternally suppressed gene located on chromosome 

2p12. The LRRTM1 is a gene associated with several 

neurodevelopmental disorders and is believed to have 

an active role in human cognitive behavioural 

evolution. It is also thought to increase the risk of 

schizophrenia, a disorder of the brain that leads to 

impaired perception and thought (Sinha et al., 2012). 

 

Fingerprints could be a viable feature of physical 

anthropology for screening left and right handed 

people. Findings from this study could be of significant 

importance in forensic profiling of individuals for 

investigations. 

 

Materials and Methods 

 

A total of 253 LHI and 256 RHI of 16-30 years of age 

from three tertiary institutions in Ilorin Kwara State, 

North Central Nigeria participated in the study. Ethical 

approval for this study was granted by the University 

of Ilorin’s ethical review committee in line with 

international guidelines for studies involving human 

subjects. Handedness was established amongst the 

respondents using the Edinburg Handedness Inventory 

which required respondents to confirm the preferred 

hand used in carrying out fourteen (11) unimanual 

tasks, (preferred hand for using a comb, drawing, 

holding a spoon, using a scissors, using a knife, 

striking matches, painting, holding a tooth brush, 

opening a box, threading needle, using a key) 

(Oldfield, 1971). Three (3) unimanual tasks were 

performed by all subjects (writing, throwing a stone 

and sweeping).  Respondents were given methylated 

spirit wet cotton-wool wipes to clean their fingers of all 

forms of dirt. A total of 5,090 fingerprints were 

obtained and analyzed by the Cummins method 

(Cummins and Midlo, 1943), using the designed 

questionnaire which had been pre-tested and 

standardized.  The arches, whorls, ulnar and radial 

loops were analyzed. All types of whorls such as 

concentric, single spiral, double spiral, accidental, and 

also all types of composite whorls such as twin loops, 

central pocket loops, lateral pocket loops, crested and 

knot-crested loops were grouped under the broad 

category of “Whorls.” Whereas: radial loop (R Loop) 

and ulnar loop (U Loop) were classified separately.  
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Similarly, tented arch and plain arch were grouped 

under the broad category of “Arch.” The 

dermatoglyphic features for both hands were evaluated 

and presented for Left and Right handed individuals 

separately. 

 

 
 

 
Ulnar Loop  

Figure 1: Picture sample of the ink print showing the 

ulnar loop pattern.  

 

The general frequency (%) distribution of the 509 

(5,090 fingerprints) participants was calculated and 

expressed in percentiles. Frequency distribution of 

fingerprints between left handed individuals (LHI) and 

Right handed individuals (RHI) was calculated and 

expressed in ratio and percentiles. 

 

A “p” value of <0.05 was recorded as significant (with 

the corresponding degree of freedom). Pearson’s 

correlation index was used to determine if there was a 

correlation between the distributions of ulnar loop 

finger print pattern amongst left handed and right 

handed individuals.Descriptive statistics for fingerprint 

patterns including mean, Standard deviation and 

Standard error of mean among left handed and right 

handed individuals were calculated. Analysis of 

variance (ANOVA) and t-test was also done using the 

data obtained from both left and right handed 

individuals. 

 

Results 
 

Quantitative analyses of the ulnar loop fingerprint 

pattern of the left and right handed individuals are 

presented below  

 

Figure 2: Bar chart showing percentage frequency 

distribution of ulnar loop finger print pattern on the left 

and right hand in left handed individuals. 
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Figure 3: Bar chart showing percentage frequency 

distribution of ulnar loop finger print pattern on the left 

and right hand in right handed individuals. 

Table 1: Table showing t-test comparing the ulnar loop 

pattern of the left and right hand 

 Left Hand Right Hand 

Left Handed 154.4±4.03 168.4±37.1 

Right Handed 154.8±43.6 177.6±32.4 

t-test(df) -0.02(8) -0.42(8) 

p-value 0.987 0.687 

Result in Table 1 revealed that there was no significant 

difference in the distribution of the ulnar loop pattern 

in relation to handedness, implying that the mean 

proportion of the ulnar loop pattern between the left 

handed and right handed individuals for both hands is 

the same. The significance was tested using the mean 

proportion of the fingers. 

 

Table 2: Table showing the effect of ulnar loop pattern 

on the left and right hand 

 Left Handed Right Handed 

 Left 

Hand 
Right 

Hand 
Left Hand Right 

Hand 

Ulnar 

loop 
154.4±

40.3a 
168.4± 

37.1a 
154.8± 

43.6a 
177.6± 

32.4a 

Values are mean proportion (%)±SD 

Table 2 revealed the mean proportion of ulnar loop 

pattern on the left and right hands of the left and right 

handed subjects. The proportion of the ulnar loop on 

the right hand of right handed individuals is higher 

than that on the right hand of left handed individuals 

but is not significantly different statistically. 

Table 3: Table showing correlation between ulnar loop 

pattern and handedness 

Right Handed 

Left Handed Pattern Ulnar loop 

Correlation 0.946 

p – value   <0.0001 

Table 3 revealed a strong positive correlation between 

the ulnar loop for the left and right handed subjects. 

Discussion 

This study was carried out to assess the ulnar loop 

pattern in relation to handedness amongst students of 

three tertiary institutions in Ilorin Kwara State Nigeria. 

The ulnar loop fingerprint pattern wasthe 

predominantdermatoglyphic pattern in both left and 

right handed subjects. The right handed individuals had 

a slightly higher occurrence of the pattern on all fingers 

compared with the left handed individuals. However, 

the difference was not statistically significant. These 

findings are in tandem with those of Sinha et al., 

(2012) who had sought to identify dermatoglyphic 

patterns unique to the left handed individuals and its 

biological significance amongst Indians. A study on 

sickle cell anemia and dematoglyphics was carried out 

by Oladipoet al (2007) in Southern Nigeria.  Their 

result also revealed the ulnar loop pattern with a 

predominant frequency distribution in both the sickle 

cell (58.44%) and normal subjects (60.14%).Similarly, 

in a study of the dermatoglyphic patterns of obese 

versus normal weight Nigerian individuals; Oladipoet 

al., 2010, were able to determine the dermatoglyphic 

features of obese patients from the Ibibio ethnic group 

in Southern Nigeria. The ulnar loop pattern was found 

to be the predominant pattern (p˂0.05, chi–square test) 

in normal subjects. 

 

Conclusion 

There was no significant relationship found between 

the ulnar loop fingerprint pattern and handedness. 

However, the ulnar loop was the predominant finger 

print pattern distributed in both left and right handed 

subjects. Therefore, the ulnar loop fingerprint pattern is 

not a viable feature of physical anthropology that could 

be associated with handedness. 
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Abstract  
 

 

We report a case of bilateral teratoidWilmstumour in a 16 month old female child who presented the Emergency 

Paediatric Unit of the University of Ilorin Teaching Hospitalwith progressive left flank swelling and significant 

weight loss. Initial abdominal ultrasoundindicateda renal mass while computerized tomography suggested a 

diagnosis of nephroblastoma. Trucut biopsy confirmed nephroblastoma and she had six weekly courses of 

chemotherapy but without clinical response. Laparotomy revealed bilateral WT and partial nephrectomy was done 

with a histopathological diagnosis of bilateral teratoidWilmstumour. She was clinically stable on follow up without 

additional chemotherapy. The amount of well-differentiated components in a Wilmsdetermines its response to 

chemotherapy. 

 

Keywords: Bilateral Wilmstumour, teratoid, Ilorin  

Introduction 
 

 

Wilmstumour (WT) is the most common renal tumour 

in childhood and thus the most likely consideration for 

any suspected paediatric renal neoplasm. It has a peak 

incidence between 2 and 5 years of age, with 90% 

being diagnosed by age 6 years.1 

 

WT histologically recapitulates renal embryogenesis 

and is thus characterized by variable mixture of 

stromal, blastemal and epithelial elements. WT is a 

highly curable tumour due to its characteristic 

chemosensitive and radiosensitive nature.2,3 

 

TeratoidWilms Tumor (TWT) is a rare variant of WT 

and it is characterized by predominance of 

heterologous elements in addition to the classic WT 

components (stromal, blastemal and epithelial).3 TWT 

has a different clinical behavior when compared to the 

usual WT; it is known to be resistant to both 

chemotherapy and radiotherapy but amenable to 

surgery alone.3,4 

This case report aims to document a rare variant of a 

relatively common entity posing challenges in 

treatment. 

 

Case Report  

 

Patient A.I was a 16 month female child who presented 

to the Emergency Paediatric Unit of the University of 

Ilorin Teaching Hospital with progressive painless left 

flank swelling of one month duration. There was 

history of post-prandial non-bilious vomiting, anorexia, 

low grade intermittent fever and progressive weight 

loss. There was no haematuria, oliguria, bone pain or 

abdominal trauma. Her perinatal history was not 

remarkable and there was no history of previous 

surgery. Her genotype was AA. She was the first child 

of 2 children in a monogamous family with history of 

malignancy in paternal grandfather, the nature which is 

not known. 
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She was dyspneic, febrile and tachycardic at 

presentation. Her weight was 10kg (83% of expected). 

The blood pressure was 90/50mmHg.  Abdomen was 

distended and tense. There was a poorly defined firm, 

smooth, non-tender left flank mass extending to the 

right hypochondrium. Bowel sound was hyperactive. 

Working diagnosis of advanced left nephroblastoma 

was made. Abdominal ultrasonography showed 

isoechoic left flank mass presumably renal in origin 

with normal right kidney and hepatobiliary system. No 

para-aortic lymph node was seen. Impression of 

neuroblastoma to exclude nephroblastoma was made. 

Abdominal CT scan showed a huge heterogenous left 

flank mass that displaced kidney downwards and also 

crossed the midline. No involvement of major vessels 

was seen. There was renal excretion of contrast through 

the ureters into the bladder. 

Haemogram and serum electrolytes, urea and creatinine 

at admission were normal. Liver function test showed 

hypoproteinaemia with low albumin (26g/dl). She had 

Tru-cut needle biopsy under ultrasound guide 11 days 

on admission which revealed cellular features in 

keeping with nephroblastoma. 

She was commenced on pre-operative chemotherapy 

according to SIOP (International Society of Paediatric 

Oncology) protocol which comprised of vincristine, 

actinomycin D and doxorubicin on a weekly regimen. 

However, after 6 weeks on cytotoxics, patient’s clinical 

condition worsened as evidenced by progressive 

abdominal distension (increasing abdominal girth from 

50cm to 62cm), bilateral lower limb oedema, dyspnea 

and features of partial intestinal obstruction. Repeat 

abdominal ultrasound revealed a huge mixed echogenic 

left renal mass which was beyond probe coverage and 

enlarged right kidney thereby raising the suspicion of 

bilateral nephroblastoma. 

Patient was subsequently commenced on second line 

pre-operative cytotoxics 12 weeks after initial 

presentation which comprised of cyclophosphamide, 

etoposide, vincristine and doxorubicin. There was 

marginal reduction in abdominal girth and bilateral 

lower limb swelling after 13 weeks of these cytotoxic 

agents. 

She had laparotomy and bilateral partial nephrectomy 9 

months after the first presentation. Intra-operative 

findings were huge fleshy well defined spherical mass 

on anterior surface of left kidney measuring 

22cmx27cmx11cm and weighing 3kg. The mass had 

mixed consistency. Another 5cm x3cm well defined 

fleshymass was excised from the anterior surface of 

right kidney. Other viscera were normal.  The left and 

right kidneys were reconstructed and bilateral tube 

nephrostomy drainage were placed. 

Patient recovered well from anaesthesia. Immediate 

Post-operative period was characterized by oliguria 

which responded to normal saline challenge. Serum 

urea and creatinine were marginally elevated. She was 

discharged 10 days post-operation. Post-operation 

abdominal ultrasound revealed normal right kidney, 

while the left kidney had 5.5cm fluid filled cyst in its 

upper pole, otherwise, it was normal. 

Patient is now 10 months post op with no new 

complaint, no abdominal swelling and lower limb 

swelling has resolved. Last weight was 9.4kg. Repeat 

Serum electrolyte urea and creatinine have remained 

normal. Repeat Abdominal Ultrasound also revealed 

resolution of the left kidney upper pole cyst and 3 

months post-operation CT scan was normal. 

Morphology of right and left renal masses 
 

A partial nephrectomy specimen (left kidney), 

21x17x13cm, irregular with loss of reniform 

appearance, intact capsule, and multinodular. Cut 

surface is grayish-white and essentially solid with 

multiple tumour nodules and few cystic areas, 0.3cm to 

3.5cm containing serous fluid (fig. 1&2). 

 
Figure 1: Left partial nephrectomy specimen with total loss 

of the reniform shape 

 

Histology revealed triphasic appearance of blastemal, 

stromal, and epithelial components with varying degree 

of differentiation (fig 3). Other areas showed nests of 

keratinizing stratified squamous epithelium, skeletal 
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muscle fibers, osteoid tissue with areas of ossification, 

and adipose tissue (fig 4-6). 

 
Figure 2: Cut surface of the left partial nephrectomy 

specimen showing total replacement of the kidney by solid 

grayish white multinodulartumour with few cystic areas. 

 

 

 
Figure 3: Tubular glands and surrounding skeletal muscle 

fibres admixed with fibroblasts. H&E; x400 

 

 
Figure 4: Area of osteoid formation with foci of ossification 

and surrounding rhabdomyomatous and fibroblastic tissue. 

H&E; x200 

 
Figure 5: Trabecules and nests of well differentiated 

keratinizing squamous epithelial cells and areas of osteoid 

formation. H&E; x200 

 

 
Figure 6: Diffuse adipocytic differentiation with surrounding 

rhabdomyomatous areas. H&E; x 200 

 

The mass from the right kidney was nodular and well-

encapsulated, 3.5x2cm, with partly solid and partly 

cystic surface. Histology of the right renal mass also 

showed the triphasic components. 

 

Discussion 

Nephroblastoma also known as WilmsTumour is the 

most common malignant renal tumour seen in 

childhood accounting for approximately 8% of all 

cancers in the paediatric age group. About half of these 

cases are seen in children younger than 3 years old, 

90% of cases are seen in those younger than 6 years 

old, and 98% in those less than 10 years of age.1,5 

 

Even though most of the cases (up to 99%)  are 

sporadic and unilateral, about 10% show clinical and 

biologic features of background germline mutations in 

the Wilmstumour gene (WT1 located in the short arm 
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of chromosome 11 (11p13))and the tumour is bilateral 

in 5-10% of cases. 5,6 

 

The classical feature of nephroblastoma is triphasic, 

consisting of blastemal, epithelial and stromal 

components. Monophasic and biphasic forms are not 

uncommon; and tumours with heterologous cell types 

and varying degrees of cellular differentiation are 

frequent findings which could sometimes contribute to 

diagnostic difficulties. 7 

 

Teratoid Wilmstumour (TWT) is a rare variant of 

nephroblastoma with less than 35 cases documented till 

date.3 This entity is not yet widely recognized and there 

is no general consensus on the acceptable diagnostic 

criteria. However, many seem to have adopted the 

criteria of differentiated heterologous constituting at 

least 50 percent of the neoplasm as proposed by 

Fernandez et al..4,8,9  Reported examples of 

heterologous tissue include  squamous or mucinous 

epithelium, smooth muscle, adipose tissue, cartilage, 

osteoid and neurogenic tissue. TWT may be further 

classified into three morphological types based on the 

predominant morphological pattern of the heterologous 

component; mesenchymal predominant, epithelial 

predominant, and mixed type. 3,10–12 

 

Differential diagnoses include intrarenalteratoma, 

retroperitoneal extension of teratoma arising from 

pelvic organs, and metastatic germ cell tumour 

particularly in this index case with bilateral renal 

involvement. The latter differentials were easily 

excluded by the CT scan which showed lesions limited 

to the kidneys, normal gonads and no other lesions 

seen in the retroperitoneum or elsewhere. 

 

The biological behaviour of TWT is usually not 

aggressive, and hasfavourable outcome despite its 

resistance to radiotherapy and chemotherapy.3,4,12 Our 

patient initially had Tru-cut biopsy that was reported as 

Wilmstumour due to the limited tissue obtained at 

biopsy, and was offered second line pre-operative 

cytotoxic agents. The marginal reduction in abdominal 

girth after 13 weeks on cytotoxic agents was due to the 

large proportion of the differentiated tissue components 

of the tumour. This phenomenon has been attributed by 

many authors to the predominance of well 

differentiated/mature tissue constituting the 

neoplasm.3,13,14 

Conclusion 

 
Teratoid Wilmstumour should be a consideration in 

Tru-cut-diagnosed WT that fails to respond to regular 

cytotoxic agents. Also, generous sampling is advocated 

for suspicious WT to detect the possible well-

differentiated components that are unresponsive to 

chemotherapy and radiotherapy but surgery. 
 

References 

1.  Argani P, Beckwith BJ. Renal Neoplasm of Childhood. In: 

Mills SE, Darryl C, Greenson JK, Reuter VE, Stoler MH, 

editors. Sternberg’s Diagnostic Surgical Pathology. 5th ed. 

Philadephia: Lippincott Williams & Wilkins, a Wolters 

Kluwer business; 2010. p. 1803–8.  

2.  Sultan I, Ajlouni F, Al-Jumaily U, Al-Ashhab M, Hashem 
H, Ghandour K, et al. Distinct features of teratoid Wilms 

tumor. J Pediatr Surg. 2010;45(10).  

3.  Ghamdi D Al, Bakshi N, Akhtar M. Teratoid wilms tumor: 

report of three cases and review of the literature. Turkish J 

Pathol [Internet]. 2016;1–8. Available from: 
http://www.turkjpath.org/doi.php?doi=10.5146/tjpath.2016

.01363 

4.  Gahine R, Srivastava S, Siddiqui R, Bombeshwar V. 

Teratoid Wilms tumour with chemotherapy resistance. 

Arch Med Heal Sci [Internet]. 2015 [cited 2016 Nov 

2];3(2):326. Available from: 
http://www.amhsjournal.org/text.asp?2015/3/2/326/171942 

5.  Bostwick DG, Cheng L. Neoplasms of the Kidney. In: 

Urological Surgical Pathology. 3rd ed. Philadephia: 

Elsevier Saunders; 2014. p. 129–33.  

6.  Eble JN, Cheng L. Renal Neoplasia. In: Weidner N, Cote 

RJ, Suster S, Weiss LM, editors. Modern Surgical 
Pathology. 2nd ed. Philadephia: Saunders Elsevier; 2009. 

p. 1043–5.  

7.  Govender D, Beckwith J, Wilms M, Beckwith J, Webber 
B, Parham D, et al. The pathology of nephroblastoma. Curr 

Diagnostic Pathol [Internet]. 2000 Mar [cited 2017 Jan 

6];6(1):45–54. Available from: 
http://linkinghub.elsevier.com/retrieve/pii/S096860530090

0127 

8.  Treetipsatit J, Raveesunthornkiet M, Ruangtrakool R, 

Sanpaki K, Thorner PS. Teratoid Wilms’ tumor: Case 

report of a rare variant that can mimic aggressive biology 

during chemotherapy. J Pediatr Surg. 2011 Dec;46(12).  
9.  Ramani M, Geetha K, Reddy RK, Ramsha T, Rani CS. A 

Rare Wilms Tumor with Teratoid Differentiation in a 3 

Month Old Male Child - A Case Report. J Evol Med Dent 
Sci. 2013;2(23):4161–5.  

10.  Mukhopadhyay B, Shukla RM, Mukhopadhyay M, Mandi 

S, Roy D, Bhattacharya MK. Teratoid Wilms’ tumor - A 
rare renal tumor. Urol Ann [Internet]. 2011 Sep [cited 2016 

Nov 2];3(3):155–7. Available from: 

http://www.ncbi.nlm.nih.gov/pubmed/21976930 

11.  Yadav Y, Sharma U, Gupta K, Arora R. Squamous 

predominant teratoid Wilms’ tumor. J Lab Physicians. 

2012;4(1):50–50.  
12.  Sinha A, Phukan JP, Bandyopadhyay G, Mukherjee S. 

Teratoid Wilms’ tumor in a child: A report of a rare case. 

Int J Appl basic Med Res [Internet]. 2013 Jan [cited 2016 

Nov 2];3(1):72–4. Available from: 

http://www.ncbi.nlm.nih.gov/pubmed/23776845 

13.  Inoue M, Uchida K, Kohei O, Nashida Y, Deguchi T, 
Komada Y, et al. Teratoid Wilms’ tumor: a case report 

with literature review. J Pediatr Surg [Internet]. 2006 Oct 



 
 
AMR                   Ibrahim, et al; Bilateral Teratoid Wilms Tumour: A report of a 16-month old female child in Ilorin 

Annals of Medical Research, Vol. 5, Dec., 2016| 67 
 
 

[cited 2016 Nov 2];41(10):1759–63. Available from: 

http://linkinghub.elsevier.com/retrieve/pii/S002234680600

3873 

14.  Myers JB, Dall’Era J, Odom LF, McGavran L, Lovell MA, 
Furness P. Teratoid Wilms’ tumor, an important variant of 

nephroblastoma. J Pediatr Urol [Internet]. 2007 Aug [cited 

2016 Nov 2];3(4):282–6. Available from: 
http://linkinghub.elsevier.com/retrieve/pii/S147751310600

221X 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
   
 Case Series           AMR 

Annals of Medical Research, Vol. 5, Dec., 2016| 68 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Management of Pott’s disease in Irrua: Two case series 

 

Morgan E1,2,  Dongo AE1,2,  Edomwonyi E3,4,  Arekhandia B2. 

 

1. Department of Surgery, Ambrose Alli University, Ekpoma Edo state 

2. Department of Surgery, Irrua Specialist Teaching Hospital, Irrua Edo State. 

3. Department of Orthopaedic and Traumatology, Irrua Specialist Teaching Hospital, Edo state. 

4. Department of Orthopaedic and Traumatology, Ambrose Alli University, Ekpoma Edo state. 

 
 

Abstract  
 

Pott’s disease is a re-emerging disease in our community. Affectation of the spine account for about half of all cases 

of tuberculosis involving the musculoskeletal system. Presentation is insidious in majority of the cases with 

progressive neurological deterioration and or crippling deformity if left unattended to. Anti-tuberculous 

chemotherapeutic agents and or surgery remain the mainstay of treatment. We present two case series of adult males 

with clinical, laboratory and radiological features of tuberculosis, highlighting the management and challenges 

faced during the course of management. 

 

Keywords: Spinal tuberculosis, Management, Challenges, Irrua. 

Introduction 
 

 

Pott’s disease (tuberculosis of the spine) is a common 

form of skeletal tuberculosis with a devastating 

consequences when left unattended to. The delay in 

establishing diagnosis, coupled with paucity of 

investigative tools and management leads to spinal 

cord compression and spinal deformity1,2. This result 

inneurological deficit with poor outcome. We report 

two middle aged male patients who presented with 

typical features of Pott’s disease to highlight the 

presentation, and challenges in diagnosis, treatment 

and follow-up of these patients. 
 

Case 1 
 

A 64-year old male Jehovah witness, a farmer who was 

referred from General Hospital Ubiaja, Edo State, 

Nigeria in July 2017with a three-month history of 

recurrent low back pain. 

 

The low back pain (LBP) was insidious in onset, sharp 

and aching, radiating to both lower limbs with 

paraesthesia and numbness. It was recurrent over time 

and became progressively worse, with a visual 

analogue scale (VAS) of 7 out of 10 at presentation. 

There were no symptoms suggestive of neurogenic 

claudication. He subsequently developed progressive 

weakness of the lower limbs. Two and a half months 

after the onset of LBP, he started having neck pain 

which was dull aching, with a VAS of 4 out of 10, 

radiating to the interscapular region. There was no 

numbness or clumsiness of the upper limbs. He had no 

preceding history of trauma, fall, cough, chest pain, 

and night sweats. He had associated urinary urgency 

and frequency. 

 

The examination findings revealed a middle aged man 

with pallor. His vital signs were within normal values. 

On neurologic examination, Glasgow coma scale 

(GCS) score was 15. He had intact higher mental 

function, reduced lower limb muscle bulk and tone 

bilaterally. Power was 4/5 in all muscle groups in the 

upper limb and 3/5 in all muscle groups in the lower 

limb. Knee jerk and ankle reflex were reduced 

bilaterally. Light touch and pin prick sensations were 

intact though he had impaired joint position senses. His 

gait was ataxic and Rhomberg sign was positive. Chest 

and abdominal findings were normal. Digital rectal 
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examination showed a mildly enlarged prostate which 

was firm, non-nodular and non-tender. 

 

He was investigated. Packed cell volume (PCV) was 

26.3%, total white cell count of 11,300/mm3 with 

lymphocytosis of 53.5% and elevated erythrocyte 

sedimentation rate (ESR) of 130mm/hr. The prostate 

specific antigen was 8.44ng/ml which was not 

significant for malignancy. Mantoux test done was 

negative and retroviral screening for HIV (Human 

immunodeficiency virus) 1 &2 was negative. The chest 

radiograph showed essentially normal findings and 

thoracolumbar X-ray revealed loss of lumbar lordosis 

and height of L3 with no kyphotic deformity. The spine 

magnetic resonance imaging (MRI) scan revealed 

straightening of the cervical spine, C6-C7, T6-T8, L1-

L3 paravertebral abscesses extending to both psoas 

muscle bilaterally, partial collapse of L2 with mild 

kyphotic  deformity and thecal sac compression at L2-3 

as seen in Figure 1. A diagnosis of multiple non-

contiguous tuberculosis of the spine was made. Pre-

operatively, he had adequate analgesics, anti-

tuberculosis regimen of daily 600mg Rifampicin, 

300mg Isoniazid, 1.2g Pyrazinamide and 800mg 

Ethambutol given for one week prior to surgery and he 

commenced haematenics with erythropoietin 

administration. He had drainage of lumbar abscess and 

limited L2 decompressive right hemi-laminectomy 

under general anaesthesia. He was positioned prone 

with pressure point protected against compression 

neuropathy. 10% Povidone iodine based skin 

preparation was done and 1g ceftriaxone was given as 

prophylactic antiobiotic. Vertebral levels identified and 

marked, midline skin from L1-4 was infiltrated with 

xylocaine+adrenaline, skin incision made,, 

subcutaneous tissues was dissected with electrocautery 

and subperiosteal dissection was done to exposed 

vertebral level. 100mls of paravertebral and extradural 

abscess was drained. Casseous-like granulation tissue 

on the left side of L2-3 and non-pulsatile thecal sac 

worse at L3 seen after a limited right decompressive L3 

hemilaminectomy (the upper part of L3 lamina was 

deroof) to gain access to extradural abscess and 

decompress the sac. Copious irrigation done with 

normal saline and wound closed in three layers – 

fascia, subcutaneous tissue and skin and estimated 

blood loss was 200ml. Surgery was characterized by 

lack of image intensifier in the theatre which could 

have helped in easily localization of the spine and 

instrumentation which was contemplated for this 

patient but was not done in view of funding. He was 

continued on physiotherapy, anti-tuberculous 

medications and haematenics. The culture for the 

abscess was sterile. Histopathological diagnosis 

showed evidence of chronic granulomatous 

inflammation suggestive of tuberculosis. Superficial 

surgical site infection was noticed at 6th day post-

operatively and was managed successfully with diluted 

pure honey and 10% povidone iodine dressing. Upper 

limb muscle groups power improved to 5 bilaterally, 

Lower limb power improved to 4 (Left), 4+ (Right) 

initially and (eventually to 5 bilaterally at discharge) 

and deep tendon reflexes were normal. Presently, he is 

ambulant with lumbar corset. He was discharged on the 

day 24 post-operatively. 

 

Improvement sustained in the 3 clinic visits he 

presented, although still complained of occasional low 

back pains (NRS 2 - 3/10) and on analgesic. However, 

he has defaulted clinic attendance. 
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Figure 1 showed reduced L2-3 disc space, with partial 

L2 collapse and paravertebral abscess extending to 

psoas muscle 

 

Case 2 

A 38 year old male civil engineer, who presented 

through the accident and emergency unit of the same 

institution in April 2017 with acute abdomen for which 

an exploratory laparotomy was done with intra-

operative finding suggestive of abdominal tuberculosis. 

Upon failed mobilization post-operatively he was 

further reviewed. The inability to walk, which had 

lasted for seventeen days, was found to be preceded by 

progressive weakness of the lower limbs and walking 

with support. There was no numbness or involuntary 

movements, faecal incontinence or urinary 

incontinence but there was associated clumsiness of the 

hands noticed with respect to activities of daily living. 

He had low grade fever and weight loss but no night 

sweats or consumption of unpasteurized milk. There 

was no history of cough or haemoptysis. There was no 

preceding trauma, or symptoms suggestive of 

malignancy in the paired organs. 

 

On examination, he was chronically ill-looking, icteric 

but afebrile, not pale and with no significant peripheral 

lymph node enlargement. Vital signs were within the 

normal values. 

 

Neurological examination revealed a Glasgow coma 

score of 15 and normal mental state examination 

findings. There was global reduction in muscle bulk 

and flabby lower limb musculature. Power in all 

muscle groups in both upper and lower limbs was 3/5. 

There was also global hypotonia and global 

hyporreflexia. Anal sphincteric tone was lax and the 

bulbocarvenous reflex was absent.Sensation was intact. 

The chest was examined and found to be normal. There 

was a gibbus at T12/L1 region but no midline back or 

paraspinal tenderness. There was a grade II gluteal 

pressure ulcer. He was investigated and packed cell 

volume revealed anemic value of 23%, leukocytosis of 

20,000/mm3 with relative lymphocytosis of 45% and 

elevated erythrocyte sedimentation rate of 108mm/hr. 

Mantoux done was negative and retroviral screening 

for HIV (Human immunodeficiency virus) 1 &2 was 

negative. Omental biopsy report revealed features of 

non-granulomatous chronic inflammatory changes non-

specific for tuberculosis. Radiograph of the spine was 

requested and only that of the thoracolumbar spine was 

done with findings of reduced lumbar lordosis with 

reduction of L1-2 vertebra height as shown below in 

Figure 2.  MRI of the spine requested for but it was not 

done due to financial constrain. A provisional 

diagnosis of lumbar tuberculous spondylitis was made. 

He had successful therapeutic trial of anti-tuberculous 

which was continued for a period of 12 months. The 

patient also had anterior abdominal wound care for 

superficial surgical site infection which was treated 

with pure honey dressing and also had physiotherapy. 

Power increased steadily to at least 4 in all muscle 

groups in the upper limbs and 3 in the lower limbs. He 

continued improvement after discharge six weeks later 

and eventually gained ambulatory status without 

support two months post-discharge. He was lost to 

follow-up, but was however seen walking unaided 

within the hospital for a visit to a relative who was 

admitted in the hospital. 
 

 
Figure 2 showed straightening of the lumbar spine with 

reduce intervertebral space at L1-L2 
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Discussion 

Spinal tuberculosis or Pott’s disease, is a frequently 

encountered form of tuberculosis accounting for about 

50% of the musculoskeletal tuberculosis (TB) 1, 2. 

There is a recent upsurge in the incidence in 

developing nations like ours due to increasing 

incidence of human immunodeficiency virus (HIV) 3. 

The disease is characterized by destruction of the 

vertebral body with compromised intervertebral disc 

resulting in nagging deformity and progressive 

neurological deterioration commonly involving the 

lower thoracic and thoraco-lumbar region, and less 

likely involving the cervical spine, 4.  The course of the 

disease is slow and insidious – duration varies from 

few months to few years and the average duration is 4 

months5. The diagnosis is made based on clinical 

evaluation, laboratory and radiological investigations5. 

Findings on clinical evaluation include the presence of 

back pain, night cries in children, back deformities, as 

well as paraplegia in most cases. The incidence of 

neurological deficit in Pott’s disease ranged from 10% 

to 47%6 and it is higher in non-contiguous areas7. 

Constitutional symptoms are only present in 20 – 30% 

of patients with back pain and fever being the 

commonest8. A history of tuberculosis, a positive skin 

test (its value declines in endemic areas), and an 

elevated erythrocyte sedimentation rate (ESR) may be 

useful in the diagnosis of spinal TB9 . Examination 

findings varies from subtle manifestation, to crippling 

deformity and neurological manifestation, Mantoux 

test-A purified protein derivative skin test has been 

reported in 62–100% of TB spine cases10.A positive tu-

berculin test supports the diagnosis but a negative test 

should not be considered as evidence for excluding TB.  

Radiographs are indispensable tools in developing 

countries where diagnosis is difficult though less than 

50% of pathological changes can be visualised11. In 

spite of the fact that advanced radiological diagnostic 

modalities like computerized tomography (CT) 

scanning and magnetic resonance imaging (MRI) 11 are 

becoming more widely available, these investigative 

tools still remain elusive in our environment due to the 

poor economic indices mitigating against health care in 

the third world. Microbiological staining methods are 

more specific but not routinely done in Pott’s disease.  

Tissue diagnosis remains the ultimate confirmatory test 

in Pott’s disease12as was done in case 1 presented 

above.The causative agent is Mycobacterium 

tuberculosis. M. tuberculosis invades the dense 

vasculature of the vertebral bone to initiate the disease 

process and isolation of the organism form the basis of 

the confirmatory test12. 

A therapeutic trial of anti-tuberculosis drugs and full 

therapeutic involving Rifampicin, Isoniazid, 

Ethambutol and Pyrazinamide13 is also another 

valuable tool in rural settings. Surgery have also been 

indicated for failed medical therapy, instability and 

deformity of the spine and new onset or progressive 

neurological deterioration14.In patient in case 

1.correction of instability could have been ideal but 

hampered by lack of funds, hence our resorting to 

limited hemi-laminectomy to decompress the thecal 

sac. The predisposing factors include poverty, 

overcrowding, illiteracy, malnutrition, alcoholism, drug 

abuse, diabetes mellitus, immunosuppressive treatment 

and HIV infection.  
 

The location of the vertebral lesions include paradiscal, 

anterior, central and appendiceal15. Paradiscal lesions 

which occur adjacent to the intervertebral disc, leading 

to narrowing disc space are the most common (95%). 

Anterior lesions are subperioste allocated under the 

anterior longitudinal ligament. Pus spreads by stripping 

the ligament, resulting eventually in vertebral body 

collapse due to pressure and ischemia, followed by disc 

space narrowing. This variant is relatively common in 

thoracic spine. The central type affects the center of 

vertebral body. Infection reaches this location through 

Batson’s venous plexus or through posterior vertebral 

artery. 

In our review of these cases, we have tried to highlight 

the presentation, challenges in the diagnosis and 

management of spinal tuberculosis in a rural setting. 

Cases 1 and 2 highlighted the presentation of 

diagnosis, treatment and challenges we observed while 

managing these patients.  

 

Case 1 presentation as outlined above showed the 

common pattern of Pott’s disease presentation and 

diagnosis. This pattern is comparable to findings in 

literature with common affectation of the 

thoracolumbar region as seen in this patient with 

affectation of the lumbar and cervical region4,5. 

Research has also noted that it is common in no-

contiguous area as seen in this case presented8. The 

pattern of presentation, diagnosis in Case 2 is unusual 
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in view of concomitant presentation of abdominal 

tuberculosis, though patient still had presentation 

traceable to pott’s disease which preceded the 

abdominal presentation. In both patient the erythrocyte 

sedimentation rate was high, though non-specific for 

tuberculosis but it is known to be elevated in cases of 

Pott’s disease. Radiological imaging are essential tool 

in diagnosing Pott’s disease, in both cases, radiograph 

and a Magnetic Resonance Imaging were requested but 

only  the patient in case 1 could afford the MRI  was 

valuable in confirming abscess, thecal sac compression 

and marrow changes as seen in Case 1.  

 

Tissue diagnosis still remains the ultimate confirmatory 

test as done in both cases with both revealing chronic 

inflammatory changes with only case 1 specific for 

tuberculosis and it include late presentation, poverty 

which affected doing appropriate investigations which 

could have aid in enhancing diagnosis of both cases, 

poor surgical/hospital facility (paucity of  

Neurosurgical instruments,) and non-stratification of 

patients’ wards- a finding which probably predispose 

both patients to superficial surgical site infection (SSI 

).MRI machine unavailability within 100km radius of 

our hospital as well as poor quality images from the 1.5 

Tesla MRI machine mitigating against our 

management decision. Absent of; laboratory facilities 

such as PCR test for tuberculosis in both case 

presented which would have increased the yieldof our 

diagnostic acumen was also another challenge faced in 

the course of managing these patients. Patients’ non-

compliance to scheduled clinic for purpose of follow-

up as was highlighted in both cases. 

 

Certainly, these challenges also underscore peculiar 

problems in rural healthcare. Similar studies in Nigeria 

have earlier shown impact some of these enumerated 

problems as highlighted in this work by Mbata et al15. 

 

Conclusion 
 

Spinal tuberculosis is a frequently encountered extra-

pulmonary form of the disease. Diagnosis and 

treatment of spinal tuberculosis is difficult given 

resource limitations; clinical signs and radiographs are 

therefore an indispensable tool. Conservative versus 

surgical treatment of Pott’s disease depends on degree 

of spinal destruction. Competing interests 

The authors declare that they have no competing 

interests 
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