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Abstract: Hepatitis C and HIV are blood borne infections of the human population including pregnant women globally. 

These Viruses are of global concern because of the significant challenges they pose to public health with over 36.7 million 

people leaving with HIV around the whole world. This research determined the prevalence of HCV, HIV and HCV-HIV co 

infection among pregnant women attending ante-natal in selected hospitals within the Kaduna metropolis. A total of 500 

samples were collected from pregnant women on ante-natal in 5 different hospitals within the metropolis. One hundred 

samples were collected from each of the hospitals visited. Each sample was analyzed for HCV and HIV antibodies respectively 

using commercially available kits. Results analysis revealed prevalence rates of 1.4% for HCV, 5.80% for HIV and 0.40% 

HCV-HIV co-infection among the subjects. Chi square statistics for test of independence between 2 variables showed 

significant associations between HCV positivity and history of more than 2 sexual partners ( 0.01P ≤ ), Age group between 36-

40 years ( 0.02P ≤ ), Unknown gestational age and 4-6 months respectively ( 0.0002P ≤ , 0.03P ≤ ). These were identified as 

potential risks for HCV contraction. On the other hand, there was no significant association between any of the demographic 

factors and HIV positivity which showed that exposure to the HIV causes infection regardless of any demographic factor. 

There is low prevalence of HCV, high prevalence of HIV and low prevalence of HCV-HIV co-infection among the ante-natal 

population within the metropolis. 
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1. Introduction 

The Hepatitis C Virus which causes a life threatening 

infection of the liver leading to cirrhosis or liver cancer is 

becoming a global health problem even among pregnant 

women [1, 2]. The Virus causes a blood borne infection 

transmitted primarily through contacts with infected blood 

and blood products [3, 4]. About 70-80% of acutely HCV 

infected persons are asymptomatic without any clinical signs 

[5]. Common symptoms associated with HCV infections 

include: fatigue, nausea, vomiting, fever, abdominal pain, 

dark urine, itchy skin, jaundice among others [3, 5, 6]. The 

Human Immunodeficiency Virus (HIV) is a known causative 

agent of the Acquired Immunodeficiency Syndrome 

popularly referred around the world to as AIDS. The HIV has 

continued to pose a significant threat to public health around 

the world with about 36.7 million people globally living with 

the Virus [7]. Though HCV and HIV seems to have some 

common routes of transmission and sometimes coexist in the 

same host in mixed infections, epidemiological studies have 

revealed HIV as an independent factor in HCV transmission 

and acquisition [1, 8]. In developing countries, the presence 

of mixed infections (HCV-HIV) and malnutrition caused by 

extreme poverty and food insecurity altogether pose a 

significant threat to the management and elimination of HIV 
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among patients [9, 10]. HCV and HIV which are considered 

blood borne infections are major causes of infectious 

diseases worldwide [11, 12]. 

Common means of transmission include: contacts with 

contaminated sharp objects such as blades and needles, blood 

and body fluids of infected persons [2]. Sexual and 

transplacental (Perinatal) transmissions are active means of 

HIV transmission but are considered inefficient modes for 

the transmission of HCV [2]. Various studies have reported 

HCV and HIV among pregnant women in different locations 

of the world. In a case-control study in North India, 2.8% 

prevalence of HCV was reported in 2014 [13]. Similarly, 

8.78% prevalence has been reported among ante natal 

population in Pakistan, 0.21% among pregnant women in 

India and 6.10% among similar population in a rural area in 

Egypt [14, 15, 16]. In Nigeria, previous studies have also 

reported prevalence of HCV among pregnant women such as 

1% in 2014 in Nnewi, 4.5% in Kaduna in 2012, 2.7% in 

Oshogbo, Southwestern, Nigeria [17, 18, 19]. Similarly, there 

have been several reports on HIV infections among pregnant 

women. These out of many include: 0.7% among young 

parturient women in Brazil, 30.2% in Malawi, 2.9% among 

similar study population at the Kabutare District Hospital 

Rwanda [20, 21, 22]. Also, 8.2% reported among pregnant 

women in Jos Plateau State, 5.93% in Port-Harcourt in 2007 

and 7.8% among pregnant women in Minna, Niger state all 

in Nigeria [23, 24, 25]. Previous studies have documented 

cases of HCV-HIV co-infection among pregnant women 

such as: in Italy, in Saint Camille medical centre, 

Ouagadougou, Burkina Faso, and in Thailand [26, 27, 28]. In 

Nigeria, 0.00% HCV-HIV co infection has been reported in 

Oshogbo South West, but Positive co infection results have 

been documented in Benin City Edo state and in Nigeria as 

whole in separate studies [1, 29, 31]. 

This research was carried out to determine the prevalence 

of HCV, HIV and HCV-HIV co-infections among the ante 

natal population of selected Hospitals within the Kaduna 

Metropolis. 

The relationships between positivity of these Viruses and 

certain demographic factors were also determined in order to 

assess the impact of these factors on the spread of these 

viruses among pregnant women within the metropolis. The 

need for public health improvement among the population 

through mitigation of risk and exposures was the major 

significance of this research. 

2. Materials and Methods 

The studied population was pregnant women attending 

ante-natal in some hospitals within the metropolis. Ethical 

approval was obtained from the ethical committee of the 

Kaduna State Ministry of Health to collect samples from the 

subjects in the selected hospitals. Participants were well 

informed about the study and its relevance to public health. 

Their consents to participate were sought through the use of 

consent forms. Structured questionnaires were also issued to 

consented subjects to obtain socio-demographic data for risk 

factors identification [1, 25, 31]. 

Five Hundred (500) samples were collected from pregnant 

women in five different hospitals, 100 from each sampling 

site [32]. About Five Milliliters of blood was collected by 

venipuncture from each study subject using a disposable 

sterile vacutainer needle and a 5ml vacutainer 

Ethylenediamine Tetra –Acetic acid (EDTA) bottle. The 

EDTA served as an anticoagulant separating the blood cells 

and plasma. All samples collected were taken to the Medical 

Microbiology Laboratory of Kaduna State University for 

processing. 

The blood plasma of each sample was carefully separated 

for analysis using disposable pipettes. A portion of each 

sample was tested for the presence of antibody to Human 

Immunodeficiency Virus (HIV) and retested for confirmation 

using Uni Gold Test Kits in accordance with the Federal 

Ministry of Health 2009 Algorithm. 

Another portion of each sample was also used to determine 

the presence of antibody to HCV using one step test kit. 

Standard procedures were followed and results were all 

read and interpreted according to the manufacturer’s 

instructions. Results were organized into tables according to 

demographic factors. Chi square statistics was used to test 

the associations between the respective risk factors and the 

spread of the Viruses respectively at a fixed level hypothesis 

testing of 5% significance [33]. 

3. Results 

Among the 500 samples analyzed, 7 (1.4%) were reactive 

to HCV antibody while 493 (98.60%) were non reactive. 

This was described as hypo endemicity for HCV infections 

among the pregnant women within the metropolis. On the 

other hand, 29 (5.80%) samples were reactive to HIV 

antibody and 471 (94.20%) samples were non reactive to 

HIV antibody (Table 1). 

Table 1. Distribution of HCV and HIV among Pregnant women attending some antenatal clinics within Kaduna Metropolis. 

HCV Antibody HIV Antibody 

Test Results Number of persons Percentage% Endemicity 
Number of 

Persons 
Percentage % Endemicity 

Reactive 7 1.40 Low 29 5.80 High 

Non-Reactive 493 98.60  471 94.20  

Total 500 100  500 100  

Table 2 shows that 2 (0.40%) out of the 500 samples analyzed were positive for both HCV and HIV revealing a mix 

infection on these 2 pregnant women. This was a low severity rate due to the large proportion of the pregnant women 
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(498/99.60%) found to be negative for mixed infection. 

Table 2. Occurrence of HCV-HIV co infection among the study subjects. 

HIV-HCV co infection Number of subjects tested (500) Percentage % Severity rate 

Reactive 2 0.40 Low 

Non Reactive 498 99.60  

Total 500 100  

 

Two hundred and sixty out of the 500 pregnant women 

tested had a history of one sexual partner. Analysis of 

samples from these subjects revealed 1 (0.39%, 0.04P ≤ ) 

positive case for HCV antibody and 12 (4.62%, 0.24P ≤ ) 

positive cases for HIV antibody. Out of the 147 pregnant 

women with a history of two sexual partners, 2 (1.36%, 

0.87P ≤ ) were reactive to HCV while 8 (5.44%, 0.83P ≤ ) 

were positive for HIV antibody. On the other hand, 93 

subjects with a history of more than two sexual partners 

showed 4 (4.3%, 0.01P ≤ ) positive cases for HCV and 9 

(9.68%, 0.08P ≤ ) positive cases for HIV antibody (Table 3) 

Table 3. Distribution of HCV and HIV among the study subjects in relation to number of previous sexual partners. 

Risk Factor 
Number of 

Persons Tested 
HCV Antibody Anti HIV 

No of previous 

Sexual partner 
 

Reactive 

Cases 

% of Reactive 

Cases 

Associated P Value 

( 0.05P ≤ ) 

Reactive 

Cases 

% of Reactive 

cases 

Associated P Value 

( 0.05P ≤ ) 

One 260 1 0.39 0.04P ≤  12 4.62 0.24P ≤  

Two 147 2 1.36 0.87P ≤  8 5.44 0.83P ≤  

>TWO 93 4 4.30 0.01P ≤  9 9.68 0.08P ≤  

Total 500 7   29   

 

Analysis of 46 samples from subjects within age group 16-

20 revealed no (0.00%) positive case for HCV while 3 

(6.52%, 0.77P ≤ ) were positive for anti-HIV. Among the 73 

subjects within age group 21-25 tested, 2 (2.74%, 0.73P ≤ ) 

were positive for HCV while 5 (6.85%, 0.68P ≤ ) were 

reactive to HIV antibody. No (0.00%, 0.17P ≤ ) positive 

case was observed for HCV antibody among the 105 samples 

from subjects within age group 26-30. On the other hand, 9 

samples (8.57%, 0.17P ≤ ) were positive for HIV antibody 

among the subjects within this age group. Analysis of 165 

samples from subjects within age 31-35 showed 1 (0.61%, 

0.29P ≤ ) reactive case to HCV antibody and 7 (4.24%, 

0.30P ≤ ) positive cases for HIV antibody. Three pregnant 

women (4.41%) out of 68 subjects within age group 36-40 

tested positive for HCV antibody with a significant 

association between this age group and HCV seropositivity 

( 0.02P ≤ ). On the contrary, 4 (5.88%) were reactive to HIV 

antibody without any significant association between this age 

group and HIV positivity ( 0.97P ≤ ). Among the 43 samples 

from subjects with ages above 40 tested, 1(2.33%, 0.58P ≤ ) 

was positive for HCV antibody and 1(2.33, 0.31P ≤ ) was 

reactive to HIV antibody (Table 4) 

Table 4. Age distribution of HCV and HIV among the study subjects. 

Risk Factor 
Number of 

Persons Tested 
HCV Antibody Anti HIV 

Age  
Reactive 

Cases 

% of 

Reactive 

Cases 

Associated P Value 

( 0.05P ≤ ) 

Reactive 

Cases 

% of Reactive 

cases 

Associated P Value 

( 0.05P ≤ ) 

16-20 46 0 0.00 0.40P ≤  3 6.52 0.77P ≤  

21-25 73 2 2.74 0.73P ≤  5 6.85 0.68P ≤  

26-30 105 0 0.00 0.17P ≤  9 8.57 0.17P ≤  

31-35 165 1 0.61 0.29P ≤  7 4.24 0.30P ≤  

36-40 68 3 4.41 0.02P ≤  4 5.88 0.97P ≤  

>40 43 1 2.33 0.58P ≤  1 2.33 0.31P ≤  

Total 500 7   29   

 

Ninety one persons had no formal education. Analysis of 

samples from these subjects revealed no (0.00%) positive 

cases for HCV but 7 (7.69%) samples were reactive to HIV 

antibody. There were no statistically significant associations 

between absence of a formal education and positivity for 

HCV and HIV respectively ( 0.21P ≤ , 0.39P ≤ ). Out of the 

119 samples tested from subjects with a primary school level 

of education, 2 (1.68%, 0.87P ≤ ) were positive for HCV 

antibody while 9 (7.56%, 0.35P ≤ ) were reactive to HIV 

antibody. One (0.76%) out of the 132 samples from subjects 

with a secondary school level of education tested positive for 

HCV while 5 (3.79%) were reactive to HIV antibody. There 

were no statistically significant associations between this 

level of education and positivity for HCV and HIV antibody 

respectively. One hundred and fifty eight subjects attended 

tertiary level of education. Analysis of samples from these 

subjects revealed 4 (2.53%, 0.14P ≤ ) positive cases for 

HCV antibody while 8 (5.06%, 0.63P ≤ ) were reactive to 

HIV antibody (Table 5) 
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Table 5. Distribution of HCV and HIV among the study subjects in relation to Level of Education. 

Risk Factor 
Number of 

Persons Tested 
HCV Antibody Anti HIV 

Level of Formal 

Education 
 

Reactive 

Cases 

% of Reactive 

Cases 

Associated P 

Value ( 0.05P ≤ ) 

Reactive 

Cases 

% of Reactive 

cases 

Associated P 

Value ( 0.05P ≤ ) 

No formal Education 91 0 0.00 0.21P ≤  7 7.69 0.39P ≤  

Primary Education 119 2 1.68 0.87P ≤  9 7.56 0.35P ≤  

Secondary Education 132 1 0.76 0.46P ≤  5 3.79 0.25P ≤  

Tertiary Education 158 4 2.53 0.14P ≤  8 5.06 0.63P ≤  

Total 500 7   29   

 

Analysis of samples according to the gestational period of 

pregnancy by the subjects revealed that out of 17 subjects 

with unknown gestational period, 2 (11.77%) were positive 

for HCV and 2 (11.77%) for HIV antibodies respectively. 

There was a high statistically significant association between 

lack of knowledge of gestational period and HCV positivity 

( 0.0002P ≤ ). On the other hand, there was no statistically 

significant association between lack of knowledge of 

gestational period and HIV positivity ( 0.29P ≤ ). Analysis of 

98 samples with a gestational period of 1-3 months showed 2 

(2.04%, 0.55P ≤ ) positive cases for HCV and 7 (7.14%, 

0.53P ≤ ) reactive cases to HIV antibodies respectively. Out 

of 207 subjects with a gestational period of 4-6 months none 

(0.00%) was positive for HCV antibody. On the contrary, 12 

(5.80%) of these subjects were positive for HIV antibody. A 

significant association was observed between the gestational 

period of 4-6 months and HCV positivity ( 0.03P ≤ ). No 

statistically significant association was observed between this 

gestational period and HIV positivity. One hundred and 

seventy eight subjects were about 7-9 months pregnant. 

Analysis of their samples revealed 3 (1.69%) positive 

cases for HCV and 8 (4.49%) reactive cases for HIV 

antibodies respectively. There were no statistically significant 

associations between this gestational period and positivity for 

HCV and HIV antibodies respectively (Table 6) 

Table 6. Distribution of HCV and HIV among the study subjects in relation to Gestational Age. 

Risk Factor 

Number of 

Persons 

Tested 

HCV Antibody Anti HIV 

Gestational 

Age (Months) 
 

Reactive 

Cases 

% of Reactive 

Cases 

Associated P Value 

( 0.05P ≤ ) 

Reactive 

Cases 

% of Reactive 

cases 

Associated P Value 

( 0.05P ≤ ) 

Unknown 17 2 11.77 0.0002P ≤  2 11.77 0.29P ≤  

1-3 98 2 2.04 0.55P ≤  7 7.14 0.53P ≤  

4-6 207 0 0.00 0.03P ≤  12 5.80 0.98P ≤  

7-9 178 3 1.69 0.63P ≤  8 4.49 0.35P ≤  

Total 500 7   29   

 

Among the 389 married subjects tested, 3 (0.77%) were 

positive for HCV while 19 (4.88%) were reactive to HIV 

antibody. A significant association was observed between the 

married and HCV positivity ( 0.025P ≤ ). On the other hand, 

there was no statistically significant association between the 

married and HIV positivity ( 0.10P ≤ ). One hundred and 

eleven unmarried subjects were tested. Four (3.60%, 

0.025P ≤ ) were positive for HCV antibody while 10 

(9.01%, 0.10P ≤ ) were found reactive to HIV antibody 

(Table 7) 

Table 7. Distribution of HCV and HIV among the study subjects in relation to Marital Status. 

Risk Factor 
Number of 

Persons Tested 
HCV Antibody Anti HIV 

Marital Status  
Reactive 

Cases 

% of Reactive 

Cases 

Associated P Value 

( 0.05P ≤ ) 
Reactive 

Cases 

% of Reactive 

cases 

Associated P Value 

( 0.05P ≤ ) 

Married 389 3 0.77 0.025P ≤  19 4.88 0.10P ≤  

Unmarried 111 4 3.60 0.025P ≤  10 9.01 0.10P ≤  

Total 500 7   29   

 

Table 8 shows the distribution of HCV and HIV among the 

subjects according to their parity (Times of Pregnant). 

Analysis of 196 samples from subjects that were Para 1/Primi 

gravid (first time pregnancy) revealed 2 (1.02%, 0.56P ≤ ) 

reactive cases to HCV antibody and 11 (5.61%, 0.89P ≤ ) 

positive cases for HIV antibody. Three hundred and four 

subjects who were pregnant either for the second time or 

more (Para 2 and above) tested showed 5 (1.65%, 0.56P ≤ ) 
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positive cases for HCV antibody and 18 (5.92%, 0.89P ≤ ). 

Table 8. Distribution of HCV and HIV among the study subjects in relation to Parity. 

Risk Factor 
Number of 

Persons Tested 
HCV Antibody Anti HIV 

Gravidity  
Reactive 

Cases 

% of Reactive 

Cases 

Associated P Value 

( 0.05P ≤ ) 
Reactive 

Cases 

% of Reactive 

cases 

Associated P Value 

( 0.05P ≤ ) 

Primigravidae 196 2 1.02 0.56P ≤  11 5.61 0.89P ≤  

Multigravidae 304 5 1.65 0.56P ≤  18 5.92 0.89P ≤  

Total 500 7   29   

 

4. Discussions 

Hepatitis C Virus (HCV) and the Human 

Immunodeficiency Virus (HIV) are among the known 

blood borne pathogens that cause serious infections 

among the Human population around the globe [34]. 

These infectious agents have continued to pose significant 

threats to public health and in some cases co-exist in the 

same host even among pregnant women [1, 35, 36]. The 

ante-natal population consisted of pregnant women 

attending ante-natal in the respective hospitals visited. 

This study revealed a prevalence rate of 1.4% for HCV 

among these pregnant women. This was considered low 

based on the HCV severity rates limits given by <1.5%= 

low, 1.5-3.5%=moderate and ≥3.5=high [37]. This result 

suggests that the spread of the Virus among women 

particularly pregnant women within the metropolis is low 

which could be attributed to less exposure of this ante-

natal population to the Virus. Improvements in health care 

services might have probably reduced cross contamination 

during service delivery or awareness on personal hygiene 

and save lifestyles by the subjects might have contributed 

to this low prevalence rate. This trend is similar to 

previous reports among pregnant women in some 

locations within Nigeria such as 1% in 2014 at Nnewi and 

0.5% among similar subjects in 2010 at the Niger Delta 

[17, 38]. On the other hand, this result contradicts some 

previous reports among pregnant women such as 2.7% in 

Oshogbo, 1.7% in Ibadan both in southwest, Nigeria with 

moderate endemicity [19, 39]. Also, 4.5% in Kaduna state 

and 5% in Benin City Edo state in Nigeria which were 

classified as hyper endemic [1, 18]. These fluctuations in 

trends could probably be not unconnected with the fact 

that prevalence of HCV has been reported to vary between 

population subgroups and from one location to another 

[40]. Similarly, other regions of the world have 

experienced the same trend. While this result is more than 

the 0.21% reported in 2016 among similar population 

subgroup in a Rural Hospital in Sangareddy, India, it is 

less than the 2.8% which was a moderate endemicity 

obtained in North India in 2014, 6.1% reported in Egypt in 

2006 and 8.78% in Pakistan in 2013 classified as hyper 

endemic locations [13, 14; 15; 16]. These differences 

could be attributed to regional and location differences 

associated with different lifestyles and exposures [40]. On 

the other hand, the HIV prevalence rate of 5.80% obtained 

in this study was high and could be attributed to poor 

control and protective measures or lifestyles that 

predispose the subjects to the HIV infection within the 

metropolis. Though, the CD4+ counts of the subjects were 

not carried out to identify the severity of the infections, 

the study subjects were classically asymptomatic and 

belonged to category A of HIV Infection clinical 

categories [41]. The result obtained in this study is more 

than the 3% reported among pregnant women in Benin, 

Edo State, Nigeria [1]. This could probably be explained 

by lifestyles and cultural differences. On the contrary, this 

study revealed a prevalence rate less than the 8.2% 

reported in 2005 in Jos plateau state, 5.93% in 2007 in 

Port Harcourt, Rivers State and the 7.8% in 2010 in Minna, 

Niger State all in Nigeria [23, 24, 25]. These variations in 

trends could probably be attributed to differences in 

population exposures, lifestyles and location [40]. This 

result though higher than the 0.7% of HIV prevalence 

reported among parturient women in 2014 in Brazil and 

2.9% in Kabutare District Hospital, Rwanda in 2013, it is 

less than the 30.20% reported among similar subjects in 

Malawi in 2010 and 62.27% in 2011 in Ouagadougou, 

Burkina Faso [20, 21, 22, 27]. Location impact on the 

outcome of studies due to the culture and lifestyles 

characteristics of the inhabitants. This could probably be 

responsible for these differences in rates. Co-infection is 

the presence of two different pathogens in the same host at 

the same time. The HCV-HIV co-infection among 

pregnant women can be accompanied by many social and 

medical needs as well as numerous personal and system-

level problems [8]. The 0.40% 0f HCV-HIV co-infection 

obtained in this study is relatively low. This low 

prevalence may be attributed to less exposure of the 

female population to Hepatitis C Virus than males [41]. 

This is close to the 0.00% HCV-HIV co-infection rate 

reported in Oshogbo, South Western Nigeria in 2016 [29]. 

On the other hand, the 0.40% obtained in this study is less 

than the 33% HCV-HIV co-infection reported among 

similar subjects in Benin, Edo state Nigeria in 2009 [1]. 

This large disparity in rates could be attributed to location 

differences influenced by lifestyles and cultural factors. 

Probably more HIV positive pregnant women were more 

exposed to the Virus in these HCV-HIV hyper-endemic 

locations than areas with low cases of co-infection. This 

results is also different from the 2.9% HCV-HIV infected 

pregnant women reported in 2009 in Thailand and 2.38% 

among similar study group in Ouagadougou, Burkina Faso 
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in 2011 [27, 28]. Personal hygiene and available health 

care services varies from one location to the other and 

could probably contribute to variations in HCV-HIV co-

infections from one country to the other. 

The population was studied in relation to the history of 

sexual partners in order to assess the level of exposure to risk 

for HCV and HIV contraction. The higher prevalence for 

HCV (4.30%) and HIV (9.68%) recorded for subjects with a 

history of sexual partners greater than two suggests either 

cases of sexual transmission or contraction through close 

contacts with positive sexual partners [20]. The probability 

value 0.01P ≤  suggests a significant association between 

HCV positivity and multiple sexual partners greater than two. 

The Absence of statistically significant association between 

HIV positivity and number of sexual partners indicated HIV 

transmission through contact with the Virus regardless of the 

number of sexual partners ( 0.24P ≤ , 0.83P ≤ , 0.08P ≤ ). 

The high HIV prevalence (9.68%) among subjects with a 

history of more than two sexual partners in this study agrees 

with a previous report of 50% of HIV among prostitutes in 

Benin, Nigeria [1]. This result is higher than a previous 

report of 2.90% among similar subjects with more than one 

sexual partner in Brazil in 2014 [20]. Multiple infected male 

sexual partners could have contributed to this high HIV 

seropositivity among the study subjects. 

The absence of statistically significant association between 

the respective age groups and HIV seropositivity indicated 

that age is not a predisposition factor for HIV transmission, 

but individuals across all ages can contract the infection 

when exposed to the Virus. Also, the high HIV prevalence of 

8.57% recorded among subjects within age group 26-30 

could probably be attributed to active lifestyles influenced by 

youthful exuberance exposing the subjects to the Virus. On 

the other hand, the significant association observed between 

HCV positivity and subjects within age group 36-40 years 

(4.41%, 0.02P ≤ ) suggests that women within this age 

group are more exposed to the Virus than those with other 

ages. This is contrary to previous reports of high HCV 

prevalence of 4.5% among subjects within 21-26 years in 

2014 in Nnewi, 58.30% among similar study group within 

ages 22-26 in 2012 around Abaji Area Council, Abuja all in 

Nigeria and 45% among pregnant women within ages 21-25 

in North India in 2014 [13, 17, 36]. Regional and cultural 

differences could be responsible for these large differences 

[40]. 

Formal education is important in the life of an individual 

as it determines the individual enlightenment and knowledge 

base upon which lifestyles and social exposures are built 

[33]. The large proportion of the study subjects (158 

pregnant women) observed to have attended tertiary level of 

education suggests a significant number of the women 

population within the metropolis are literate. Nevertheless, a 

moderate endemicity (2.53%) for HCV was observed among 

these subjects against 0.00% prevalence rate observed among 

those without formal education. This could probably be due 

exposures to risky lifestyles and undertakings which might 

have increased the chances of HCV contraction among the 

literate. The low level of education among the 93 subjects did 

not impact on their HCV seropositivity. This agrees with a 

previous report of less impact of low levels of education 

(P=0.50) on HCV positivity among pregnant women in Abaji 

Area council, Abuja, Nigeria [36]. The various probability 

levels in Table 5 shows there were no statistically significant 

associations between HCV positivity and the subjects’ levels 

of education respectively ( 0.21P ≤ , 0.87P ≤ , 0.46P ≤ , 

0.14P ≤ ). This could mean that being educated does not 

guarantee safety from HCV even though education itself also 

does not predisposes one to infection without contact with 

the Virus. This result contradicts a previous report of 53.85% 

(P<0.01) among Illiterate pregnant women in Ouagadougou, 

Burkina Faso in 2011 [27]. This difference could probably be 

attributed to location differences. Similarly, the absence of 

statistically significant association between the subjects level 

of Education and HIV positivity shows that Formal education 

alone is not a predisposition factor for HIV contraction, but 

all persons at all levels of enlightenment have the same 

tendency of been infected when exposed to the Virus 

( 0.39P ≤ , 0.35P ≤ , 0.25P ≤ , 0.63P ≤ ). Nevertheless, 

the higher HIV prevalence of 7.69% which was recorded 

among subjects with no formal education suggests that these 

subjects were more exposed to the Virus probably ignorantly 

through risky lifestyles. This is close to the 7.7% reported 

among same category of subjects in 2010 in Minna, Niger 

State, Nigeria [25]. Similarly, this trend agrees with 18.90% 

reported in 2010 among pregnant women with no formal 

education in the Niger delta, Nigeria and 53.85% among non-

literate pregnant women in Ouagadougou Burkina Faso [27, 

38]. These similarities in trends could be attributed to 

similarity in sub-regional location and also possibility of 

freedom movement of citizens from location to the other. 

Gestational age as used in this study referred to the 

duration or stage of the pregnancy in months among the 

subjects. Two (11.77%) out of 17 subjects who did not know 

the stage of their pregnancy tested positive for HCV. The 

highly statistically significant association ( 0.0002P ≤ ) 

observed between HCV positivity and ignorance (Unknown 

stage) of the stage of pregnancy suggests that these subjects 

were not careful to avoid exposures to the Virus even when 

they were pregnant. Similarly, subjects with gestational 

period of 4-6 months had no positive case, there was a 

significant relationship between HCV positivity and this 

stage of pregnancy ( 0.03P ≤ ). The physiological changes 

associated with pregnancy might have predisposed the 

subjects to HCV infection on exposure to the Virus. Though 

high prevalence rate of 11.77% was recorded among subjects 

with unknown gestational age, the absence of a statistically 

significant association between this factor and HIV positivity 

( 0.29P ≤ ) suggests that ignorance of the stage of their 

pregnancies did impact on the positivity of HIV. Similarly, 

the absence of significant associations between HIV 

positivity and other gestational periods (1-3 months = 

0.53P ≤ , 4-6 months = 0.98P ≤ , 7-9 months = 0.35P ≤ ) 

implies that the stage or age of the pregnancy among the 

subjects did really matter, but all subjects could contract HIV 
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on exposure regardless of the stage of pregnancy. 

Marital status is important in this study as information 

regarding the status of the subjects could assist in predicting 

the actual sources of HCV or HIV infections on the subjects; 

whether they be from spouses or not. The 3 (0.77%) HCV 

positive cases out of 389 married women tested indicate that 

the prevalence of the Virus among the married was low. This 

also suggests possibility of absence of intra-spouse 

transmission. This is slightly above the 0.60% reported 

among similar population in the Niger delta [38]. This 

similar trend could be attributed to the low prevalence of 

Hepatitis C Virus reported among the female population [42]. 

The high HCV prevalence rate of 3.60% recorded among the 

unmarried could suggest exposure to multiple sources of 

HCV contraction. This trend varies with the 0.00% 

prevalence observed among pregnant singles in the Niger 

Delta and 33.3% among a similar study group in Ibadan all in 

Nigeria [38, 39]. This trend could be explained by 

geopolitical location differences. Nevertheless, the 

statistically significant association observed between marital 

status and HCV positivity ( 0.025P ≤ ) in this srudy agrees 

with the trend previously reported in Ibadan, Nigeria 

( 0.014P ≤ ) [39]. These suggest that the marital status of the 

studied subjects played a key role on their HCV positivity. 

On the other hand, the probability value of 0.10P ≤  for HIV 

infection revealed no statistically significant associations 

between the marital status and HIV positivity. Also, higher 

HIV prevalence of 9.01% recorded among the unmarried 

subjects against 4.88% among the married could suggest 

promiscuous source of contraction of the Virus. 

This result is similar in trend with 1.2% reported among 

pregnant parturient women without stable partners against 

0.5% subjects with stable partners in Brazil but contrary to 

30.77% (P=0.92) among singles against 61.54% (P=0.85) 

among the married in Ouagadougou, Burkina Faso [20, 27]. 

These variations could be attributed to behavioral and 

lifestyle differences in the different locations of studies. 

Gravidity in this study referred to the number of times a 

subject has been pregnant. Primagravida were those women 

in their first pregnancy while Multigravidae were those that 

had been pregnant more than once. Gravidity is important in 

this study because it was used to determine the association 

between the number of time subjects were pregnant and 

positivity for HCV and HIV respectively. The low prevalence 

rate of 1.02% among the primagravidae suggests that first 

pregnancy did not impact heavily on the subjects HCV 

positivity. On the other hand, 1.65% prevalence among the 

multigravida which is a moderate endemicity suggests that 

positivity of these subjects increased with increase in the 

number of times some subjects were pregnant. 

The absence of a statistically significant association 

between gravidity and HCV positivity suggests that the 

number of times a subject was pregnant did not really matter 

in as much as there was no exposure to the Virus but all 

women had equal tendencies of contracting HCV regardless 

of the number of times one had been pregnant ( 0.56P ≤ ). 

This result is contrary to a report of 1.2% among 

primigravidae and 0.1% among multigravidae in 2010 in the 

Niger Delta, Nigeria [38]. This difference in the trend of 

HCV prevalence among pregnant women could be due to 

exposure and location differences. Variations in individual 

immunity could also contribute to this differing trend. 

Similarly, there was no statistically significant association 

between HIV positivity and Gravidity ( 0.89P ≤ ). This 

suggests that the gravidity of the subjects did not affect HIV 

contraction; rather all women had the same predisposition to 

HIV infection when exposed to the Virus regardless of their 

gravidity status. The slightly higher HIV prevalence of 

5.98% among the multigravidae against 5.61% among the 

primigravidae suggests presence of few cases of sexual 

transmission on prolongs marital intimacy. This is similar to 

a report of less HIV prevalence among the Primigravid 

against multigravid subjects in Rwanda in 2013 but contrary 

to a previous report of 6.0% among the primigravidae against 

3.1% among multigravidae in 2010 in Niger Delta, Nigeria 

[22, 38]. These similarities in trends could be associated with 

either effective protective measure among the primigravid or 

less risky exposures to the Virus in such locations. On the 

other hand, differences in trends could be influenced by 

cultures and differing lifestyles at different locations. 

5. Conclusion and Recommendations 

This study revealed low HCV prevalence rate of 1.4% and 

a high HIV prevalence rate of 5.80% among pregnant women 

attending ante-natal in some hospitals within the Kaduna 

metropolis. In addition, a low prevalence rate of 0.40% of 

HCV-HIV co-infection was recorded. Potential risk factors 

identified to be associated with the spread of HCV among the 

population studied include; history of one HCV positive 

sexual partner ( 0.04)P ≤ , history of more than two sexual 

partners ( 0.01P ≤ ), women within ages 36-40 ( 0.02P ≤ ), 

pregnant women with unknown gestational state 

( 0.0002P ≤ ), pregnant women at a gestational state of 4-6 

months ( 0.03P ≤ ), marital status particularly the unmarried 

( 0.025P ≤ ). All the probability values revealed no 

significant associations between the demographic factors and 

HIV positivity suggesting that these studied factors did not 

impact on the HIV positivity of the subjects, rather all 

persons had the same tendency of contracting the HIV when 

exposed regardless of the source. 

In view of the above observations, it could be 

recommended that; 

(1) The female population needs to be enlightened through 

public campaigns or health service delivery regarding 

personal hygiene and protective measures against viral 

infections particularly HCV and HIV. 

(2) More research works need to be carried out on HCV, 

particularly on vaccine production. 

(3) Governments and institutions should subsidize the 

drugs for the treatment of HCV infected cases. 

(4) The society should uphold high moral standards to 

prevent contraction of infection through high leveled 

promiscuity. 
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